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SANITARY NECESSITIES.

BV W. '.%. WVATSON.

1 have lately reccivtcd a couple of cliPPinlgs Out Of
the Montreal "Witiicss," froiti a friend, togethier wiîlî a
uaild request thiat 1 sliould express îuy opinion on the

facts tliey coîîtained, publicly if 1 hand the opportunity.
Prol)ably if .1 fully coînplied ivitli the gentlemnî's wislics,
1 iniiglit place inyseif iii a simnilar positiont to that of a
plaiiiîiff, wl'ho wvas addrcssed iii the following wvords, Iby
a laie chief justice iii England, whcîî appcaling thé

licavy dainages thiat the jury hiad iiuflictcd ulponl liiii for
libel, viz.: ",My experience iii this court of suchi cases
as yours is, thlat the lawv is îoo often ulsed ta punish Uihe
person wl'ha is unwisc enougli ta, speal the trutli."

The clippings give the reniarkably liiglî deatlh raze
iiiMoirclcomparing the figures to the deatli rates

of siiiiilar large cities, wlîicli arc about onle-hiaif as
licavy. If Dr. Reid, wlio prepared the statistics, %votild
fio- a little fardier and tell the public the actuial deatx
rate of te Euiglishi-speakinig citizenls, and tliat of tiiose
wlîio speak othier languages, a litile miore liglit %vould
lie sliowx to an outside reader. Let Dr. Reid turli uj> a
\loîîreal "Star," dated Novclnlher 4tli, 1885, aîîd lie
%vill fiuui tliat the statistics prove thiat the iiiortality for
OCtober in that year wvas 1,391; out Of tixis nunîber
t .286 Nvere F-reiicli-Çalndi.-îîs, 65 others belonged to
'lie Catlholic falîli, and oli)- 40 Ont of the whlcl nuiliber

PRICE. to CENTS
uts.00 l'nit VIAN.

%vecrc Eîîg-lisli-sp)eak-iuîg Protestats. Tliat îvas the tdîîîe
%wlîeî the prcvcîîîablc distabi: uf sîîîallpux %vas eipdecîî
iii M\oîîreal. I3cîwv cii tilt fille humnes of iNouîtreal,
aîîîoîîig Uic %vcaltliy. and( illose of the v'ery pooresi of the
workiîg-class is found a v'ery uîîuîatural gîlf. The fiîst-
îîaîîcd class is allowed froîîî 6oo to 6,ooo cubic feet eachi
of eîîcloscd air space to, live iin. Tlîcy are licatcd in
coltl %v'atlîcr, b)- tixat liealtliý apparatus calked low prea-
sure, indirect. hot wvaicr licating, %%hidîi gives tlîem a
splendid venîtilationî. as ivcll as a wvaim, soothing
tenuperatture Th1e> cljo: the best saîîitar> appliaîîccs.
anîd talze dai1h batiîs Tlîey arc surrouindcd %vitli ap-
poiîîtiîîcnts thlai are pleasiîîg ta the cyc, and are servcd
ai table by expert cooks. Tliere is, witliîîi one mîile,

large îîiaîîufactory of w'hite lcad, etc.. tie menî Who do
thc wvork aîîd beriefit thc gencerai public live iucar the
%vorks, iu homses built over svaniîp-lioles; t!îcy hiave
îlot a single Uîiug witlîiî siglît of tieir wvindows iliat
lis a pîcasaut cffcct, ilîe> î)u-sss no gardens or flowers.
l'le rooîns aîîd rear yards are so sinall tliat in place
of liaviug the rcgulatcd aunotini of 6oi cubic feet per
lica<l of iiiterior livinîg spacc, t11e)' cannot ineasuire miore
thlîa 200. Ili winter tbicy cromd togetlier iii one room,
wvitli evcry crevice wliere the air cati pass iu anîd oui
of tie rooîn to change thie sickeîîig atmospxere pasied
up iit papier. -Tlîeir lieating is donce by tlie air pass-
iîîg over the red-hiot plates of aîî iron stove, wlich
clcstroys tic air iliat thîe iîiliabitaîîîs sliould bc brcath-
iuîg, and the irumates are graduallv destroying tlîiri
owîî rcspiratory orgaîîs and poisoning tlicir blond.
Thec poison tiese %vorkineu are hiable ta, Miben working,
gives thieni but a short lime 10, live, but ibis time nmight
lie largclT extendeul, if the cil)' auitloritics woîîlc do
ilicir <luit-. Wliy slîoîld the street opposite the doors
of the poor dwelliîîgs be ankle deep, in inud and
fv-ster-i;î garba-e. The area arouncid ticir biouses slîould
lie coîîsidcrablv larger tliaîî at preselît, auîd the houses
buliit oui cean andi whiolesonîie founidations. Coulci not
the City Counicil aflorul to izivc sucb working-înen good
siîiiug batlis ini cadi district, biaud)- to get ai, and
prcîvide for everyone 10 enijav. at a sinall, but probably
payiîîg-pricc, a good %vasli. I know tliat many people
wvill rcîîîain ini a shiling rooni witli apparent efljoyuiicîit.
thiat otîxer pecople wvould flot tolerate one lîour; auîd tlîis
is probabry the reason wvliy our French brothers suffcrcd
so badly in thie yca i.885 froin sîiallpox, aîid are at
presclît iii a lesser'degree doiîîg the sainîe eachi -car.
Thîis is îlot thie faîîilt of t1lîcuiscives, or aniytlhing in ticir
social or religions life. but of thec slîa:ncful and opcnly
corrupt cil)' govcrnîiîcîîî. ]But wlilc it panipers the
class tliat is wvealtliy cîîaugl ta pamper itsel!, it cares
îîothiug for the poor, and still allows the barbaric systc;i
of cartli cesspools ta do duty for privics, ta fouI the
soil thie people live oui, and ta cii a iiiiitcd sickcîîing
o<lor juita the air the tînfortunnte iihlabiiauîts are coin-
pellcd to breailie.
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'l'lie editor of the "Witness" tells us tlîat tic watcr
suipply is bad, that fout sedinient is stored in thc reser-
voir. Non' the niotto, for aIl wvatcrworks is to keep
scrupnilouisly dlean the interior of ail wvatcr pipes and
tanks containing drinking wvater: 1 believe titat ttîcà,c
-ire no clcan-out valves on tie wvater mains of ïMont-
real, therefore. the mains cannot have becui properly
clcaned silice they wvcre laid downl. 'Ne arc told tlîat
ther.' is putrici natter or fouil sedimient in the lmttoi
of tlîeir reservoirs: if so. tlîcn there is sinîjilar foui de-
posit i aIl the water mains. Why docs not the "\Vit-
lness" caîl for pipe clcaning as wvcll as the reservoir
cleaning? Siniply becauise the), cannot sec inside the
pipes, but cati sec inside the open reservoir. The pipes
have becn down a numsber of vears. and the fouIl sttufl
in the bottoin nîay be imprcgnated wvith discase gcrmis.
au<1 wvill gron' worsc as timie passes.

The end of a vcry long liue of wvaîcr piples sîxoulcI
bc cut, and a ftill-sizedl valve placed on il, theu a good
drain miale to receive the ivaste ivater, Mi'en this is
donc then leave tlîe valve fuîll open sud open the tturn-off
valve at the intersection witli the trunk Nvater main
quickly, so tlîat it ivill caisse a great commotion inside
the w'ater mains, witlî the air the mains ivili tiien cou-
tain, so that the dirt ivili fly before the body of riushing
-water to the îvaslî-out valve. andl by the ti;î.c the body
o! water reaches thant point, the iinterior of the pipes will
be clean, and coniparatively only a few gallons of ivater
ulsed. If the pipes; of M.\ontreail were laid oiu the cir-
culatingr systemn, they shonild be divided at pronîinent
places wvherc they ivili bc able to, flush the longest
length of main pipe at one timte, iii a sinîilar way, as
aliove described. The ilext question is. why shlîold
water, wvhich contains sucli foI sediment as the «'<\Vit-
ness" conîplains of, bc allowved to enter the water mains,
MAontreal lîaving the very best facilities to band to filter
the ivater, the cost of îvhiclx need bc no more than one
cent per head to build and maniage. I believe I cani tell
the "Witness" wvhere to flnd the key to tlîe wvlole
trouble that causes tlîe great sacrifice of hîuman life in
Montreal, and thant is the disgraceful Nvay ini wvhicil Pub-
lic officers are appointed. It is îîo secret tlîat positions
are sometimes sold at good prices, that men are en-
gaged wlîo knoîv nothing of the business they are ap-
pointed to fill, îîor do sorte of tic appointes care one
cent for the general wclfarc of the public, îvho pays
tlheir ivages. -\ontircal may have the best and the inost
expensive appliances put dowvn to perforni its public
îvorks, but they quickly deteriorate after their comple-
tion for tlic need of reasonable intelligence being dis-
playcd by some of its officers. in charge, wvho are void
o! skill. Iu October, 1898, this paper publislicd miv
description of the M.\ontreal incinerators, and it proves
Nwhat poor ineclianical assistance the city pays for. It
is sonie ycars silice I looked over the \vater-îvorks, and
calinot speak as to any present details, but tlîe couu'-
plaints liaanagd by tlue ' Witnebb" could bc easily. and
quickly corrected.

The York îîîaclîîncry Co., coîniposcd of W.T Il Slînbling. J.
G. Nicholson and J. L). B3ird. lias st.artcd bllsîiucss at 833 yuîgc
SItrcLI. .1 ujýsttu. .,!> it.itItt viu lîiîdr> îîtihincry. TIîc
firni ,. no-, niaking por)Nr iroiling machines of ail kinds, hydro-
exîractors, etc.. andl %vilI iake special inaclî,nes to ordcr for
ethlcr uincs of trade. Mr. Stimibling. the manager. rcports thiat bis
firiîn lias Ihccs vcry btiby cvcr silice te sliop wvas cliciîcd.

SOUYU AFRICA, ITS PEOPLE AND TRADE.

CAUSES 0F THE BOER WAR.
ARTICLE, IL.

lu our article last iiionth, a lirie! skcetch wvas given
of the beginning and risc o! the Euiropeail conuniiiities
iii Southi Africa. 'l'lie lîistory ivas brouiglit down to tlie
aimexation anîd retrocession of the Transvaal. As tliere
exists a great deal of iniscoiîception about the causses of
tîxe preseîît ivar. ive shahl endeaî'or to reviewv the main
faci s.

li\'hat led to the alinexation o! the Transvaal? It
wvas îlot lust o! gold, for oîîîy sinaîl alluvial diggings
had beeîî fotîîd as yet, and the great gold reefs oi
J ohannesburg %vere tieuî as little dreaînt of as the Klon-
clyke o! Canada. t ivas because tle Reptiblic ivas bank-
rntpt, '*tle Boers iii mnî districts liaving reftised to pay
aîiv more taxes, the counitry reduced to a state of
anarchy by the iîîcapacity o! its administrators. by fac-
lions bitterly antagonistic to each other, and
threateîîing civil ivar, and the failure of the
B3oer commandos to stîbjugate the native Chief
Sel<kuîîii, îw'lo ivas briniging otlier native tribes
downviupon the territory, the principal danger being
threateîîed by the Zuhîis, under Cetywayo. Thxis re-
nowned Zulu King ivas anLxious to> pay off old scores
w'ith the Boers, wîho hiad constantly encroached, oit his
territory, and frequently captured and enslaved his peo-
ple and robbed thein of their cattle aîîd lands. The British
Goî'ernmeîit nîiglit have allo<ved the Boer Republic to
flnd its own îvay out of itÈ financial difficulties, bîît îvhlen
it caime to their relations wvitlî the niatives tîxere ivas
danger that onîce the Zulu King liad overruni the Trans-
v'aal, îvîth lus 40,000 warriors, lie could îîot restraiîî his
arnîy at that achicvemeîit, but it would tlie-a turn upon
the British colony of Natal, w'hich ivas lieighibor to
botli, aîîd wvliclî tien liad a wvhite population of only
30,000, against a native population of 300,000. Under
thiese circunîstaîîces, and coîîsidering tlîat a petition for
B3ritishî intervention lîad already been signed by 3,000
out of 8,ooo of thue voters of the country, Sir
Tlicophilus Sliepstone, vwho had3 been authorized by the
Home Government to act as lie tbought wise,
auînexed the country, ivithiout any force other
tlîaî a personal escort of twcnty-fivc motînted police-
mîets. Tue Britishî thens took, in hand the conquest o!
Sekilkunii, vhîich tlue Boers liad failed to achieve, and
then liad to deal witlî Cetywayo, wvlo, robbed of lus
revetige upon tlîe Boers, now turned sullen towards the
Britishu. 'l'lie next nct in the dranua ivas the great Zului
war, wlîicî ivas fouglît îvitl no help from the
Boers, except that given by a single family,
Piet Uys, and bis souîs. Tiiese people, for-
gettiîg tlîeir rescue from certain destruction
nt the ]lands of tlîe Zulus, no sooner
fouîuid this drcadful mnace rcnîoî'ed, thaîî tlîey began
to agitate against British mIle. As stated beltre,
ticy liad one real grievance in the dilatoriness
of the Imperial Goverrnîunt in granting thcmn a local
legisiature; but tluis at hast ivas being framed wvhcn ire-
hdl'.ioîî ivas brouglit about tlîrough thue enforcement of
taxes, ivhiicli tlue Boers refused mîore obstinately to the
B3ritishî thuaîî they hiac donc to their own authorities.

.ltec ovcnmcnit h tiotes or -blue lucirs- ihen eid aI a bthling. orsai five
cent% on thie dollar. whitle the salatre of the civil servants were <lirec mont s in
arroses.

[The"e parer% have been iýtsued In pamphlet formn, containn a lo*.ary cIf
Citpe.Dtich and lia6ir word. andl phrases An commis usc. I3ijts ir. Samotel e Co.,
G: cbtrch Street, Toronto. Forty pagcs. to cents.)



THE CANADIAN ENGINEER

lii tiis rebcllioîî the>- werc lied by a tulait, wvlo,
w~lienilie history o! tlhat land contîes to be wvritteîi. will
bc set dowvn as the cvii genitus of the Dtitcl race in
Southi Africa-Patil Kruger. Thîis iiaî, %vlîo %vas born
a British~ subject in the Cape Colony, first carne into
proîiiiiiience aiiiong lus coîintrynîeîî as a litunter andl
fighitr-a figliter first against tbe I<.tfirs anîd thcîi
against biis own people, as wveil as the Eniglish, whoni
lic liates as cordially as the B3ritishi sailor of «NeIson'ý
day did the French anîd Spaniards. It seeîîîs cuirionis
iliat a tîuait of Krugger's preteilses to piety should be si)
icîlacious of liberty and iîatuiral riglîts for liîîtself and
lits fellow-J3ocrs, and yet refuse tîte înost elgeîieîîtary
riglîts to, British people in bis country; antI that lic

f should sec notliing btît iniquitv in Dr. Izanieson 's
quixotic dasît to rescue the Olutlaîîders froînt nîisgovernl-
muent, and yct sec no, %vrong iii lus own invasion of a1
fricndly State wiîl îîo better mxotive tlîaî a hîst o! powcr.
Sontie forty years ago, ait a tite Mvien thc Transvaal
aind the Orange Frcc State (a ieigliboring Rcptiblic,
conîposed of lus owîî fellow-cotîntryîicn), wvere at peace,
Patîl Kruiger fornicd a plot w~itlî M. W. Pretorius, an-
otlier Boer leader, to overtlirov the goveriiîîî.-îîî of the
Fi-e State. \VIiile Kruîger iiivadcd the counitry, at tîte
licad of a conmmando, inciting the Frc Statc Boers to
rise, as lie proceed, Pr2torius wvas set' to iîîstigate
tic Fre State natives to revoit. The lree State forces
.werc, howevcr, broughit togeiluer iniinxuch quicker tinte
tliaîî lie anticipated, aîîd Mvieni Mrtger sawv liiîniself con-
froîutcd witl double tlc iîuînber of camion bis owni force
liad. lie <bscrectly w'itlidrew.

Tlîat Kruger's intrigues during the days o! the first
Rt1îblcwere a cauise of tic :otintr),'s troubles is sluoi

by tlue statenienit of the hast President, Thomnas Burgers,*ý
wlino, refcrriîig to, tlue eveuits that lied up to the an-
iitxatioiî, said: "Fruitlesshy did 1 press tipoii liiiii
(Kruger), the fact tlhat by slîoviiig luov our danger la *
iii wa.uît of uîîity, tlîe Britishî Govcrîîîuîent would have
causec to, stelp ini, on the grond o! huîîiianitv, to avcrt
civil war, aîîd to, presenit a gcîîcral risiuug of the natives.

H -e %vould flot hiear of retiriuig. liad 1 flot
erîdured iii silence, luad I flot bornue paticntly aIli the
vile accusations, but out of sclfisiiness or fear, told the
plainî truth o! the case, the Transvaal Nvotuld neyer have
lîad the consideration it lias noiv receivcd frontu the
B3ritishu Govcriiiiieilt. llo-weveYr iiijust the aninexation
wvas, iny self-jiistificatioîil% uuld ]lave e.xposcd the -B3oers
to snicb ant exteîit, auîd the btatc of the coitry iii suicl
a wvay, tluat it Nwould have becîî deprîved Lotlu o! tic
syiiipatiy of the \%vorld, and tlue coiîsideratiouî of Eiiglislî
politicianis.",

After hie anuucxatioîu, lie wvas appoiîtied field
cornet (a positionî correspoiiding to our shierifi, but

In c hecourse of li as Aîdroits t. lits %oikbraad. l'inist l tîrgcrsýaid : "I
iîoiîii rallier br n oicm n de,t rotigizo%-rn nient ilan the Preslclcnt of sucli

nlae* Von iavto lit tre2te1 the nali, es. yoii have h~lot thems iown. )ou have
soid thein Into ,iavery. and now you h.îve to pîiy %lie penalty. ** Thc fo'ui int
îîicit wve have t., îaîc inzoaccoiinît;tfcctotir rclaliuonswisii our EnRIssi neIiî iLý
it13naked. wliat ave hie)-toibotiiiiourifflltion? 1 tell -oias iniîchs %ve have go
'ho wiîhtlia:cf ourKiafirneighbor%. A% itilhc.s ivc can aihuw ti.arbàatrl.% amonr the
NK1firson Our borders..is utile c;n she) aliow that lit nasie on theirlners.inarchiv
andi rcbelilon %liouid preval *oa a b;l forh£t.tOo %îas laffl tiefore nie, for
%lýnatitre-. but 1 would sooner hecut fl Mny 8xtî a~nd chans %l'en l i aer. for i
i119,- fýo1 liii slihest izroitid go cxpiccî ii.at %%lien th.ii bill h>cconiec% i lîýV.crc 1%411 bc
;4 penny go pay st wbîb. - President Durrer.%--who hcft the Transvaal broken bîelrted.
tint be-eaiî.eci the annexaîlon. but bec.nîscet the <lti icuing wichs brourtitîabout t11e
conditiIon of things îcnderling thai te îintvilable-lust before lied<ied led: asintenîcîîl
of the cale for %ho boeni of posterity. l trili tic sliav.s liow Kriiir ploiee iilli
the ann.-zaîion faction In areler ta oust Buirrers andl et the recsdency for tîlmseif.
Krurer ov-relit lits part, but thîiugh hi% amitiîon %vas baiketi for the tugne bit iii- an.
nexallon whîch hie did noî counit uion, lie continuel lits IntrIguesagilnst the Biritish
%'Iîh the resuit which hils.ory tlls.

iîîclîding also the duties of tax collector and other ftinc-
tions), of his district, at a salary of £2oo, wvhiclî iii tiose
days wvas a, good inconie. By false representations, how-
cvcr, lie drcîv £300, or what caille to the saine thing, with-
liîld tax mncys to that animoait ovcr ]lus salary. The ad-
llii.ti.ttioii called tiliol luinii to inie gwod( the ainotnt,

but lie did nlot dIo so theni, or silice. I-le
oiîly met the Uoveriiinent's requcst by deniand-
iing aiu incricase of salary! The corrcspoiidence
iii thc case is on record. H-ov iuiuch the consciouisiess
of this fraud liad toi do %with the intrigues lie cngagcd
iii agaiîîst te B3ritishî U;overinnxcîut, it is liard to say. At
aill events, w~hiIc holding aui office uinder the Britisli
Govcriiiiicîuî, lic %vas tiîgaged iii agitations against it,
and becaîîue tie leader in the armcid rebellion titat fol-
IowC(l. After the B3ritishi defeats in the skirm-ihs at
Laiîîg's Nck, Mý,ajtba li and Ingogo, and whIile
B3ritishî rein forccements, to the mninber of Io,ooo meni,
wvcrc gathered, the Gladstone Governmiient stayed the
sword-armn tîtat w~as ready to strikec back, and ain arnmis-
tice was arraniged, follo\ved by the convention of i88z,
by whiclî the Reptublic w~as restored, sulbject to die
snzcraîinty of the Queen. By tliis instrumuent, the
riglit of internai self-govcriinnt wvas given to '*the in-
habitants" of the Transvaal, wvitliut prejudice as to
niatiouîality, and iii the discussions by which the intent
of its provisions %vas explained, M-r. Kruger distinctly
declared tlîat aIl wvould be put on an equality, as re-
garded tue franchise and other riglits. Thiese discus-
sions wcre taken down at the tinte, anid forni part of
,lie records in the colonial office. At that. time tl,"
Boer-s wcre iii a large inajority, and it is possible
Kruger inighit have kept faith hacl tic population re-
niaiîxcd thus, but Englishimen begant to conte to the
couintrV ii gre.tter numbers, and iii 1886 the discovery oi
the nowr celcbratcd Witwatersranid gold fields bronghit
rople front ail quartiers of thc globe, uîitil the alien or

otitlander population, whvli of course included Englislh-
mcii, outîtnibcred the Boers. Kruîger liad front the
firct aiiud to kep aIl power iii tle lhands of the Dutch.
and hience began thc evasions and trickery by wvhich
the plain intentions of the liegotiators of Uic original
conlvention %verge to be thwartcd. H-is anîbitb-n did not

ttop lier. H-e purposed thc formation of a great mnili-
tiry stite. wliicli wotil(l ccîîtralize Uic Dutch influence
iii South Africa. and cstablisli a Dutclî reptublic cxtend-
ing front thc Cape to thc Zamibesi, with Pretoria as the
capital For a lon- tinte thiq. ambition, tliougli stcaclily
pimrsitcd. w'ac conccalcd. and iyen novv thiere are nîiany
,vcll-iiiforiiiedl public nueni i i Eigand a id .\nîcerica
ivlio have citîter îlot graspcd the situation or refused
to helieve Uic desigits so steadlly pursued by this cuti-
ing trickstcr. The people of the Oranîge Fre State.
uîîdcr the misgtiing ifluence of tlîcir presenit liead.
Prcsiclent Steyi-a third-rate attorney, possessed of
iio'ic of the coiîinioiisensc statcsixianslîip of the late Sir
jolin Branîd, who soi wiscly guicled the lixtle State for
t%%vcnty-five years previously-were easilv led iîto, tîxese
dcsiglis, aîîd iii the Cape Colony, tic widespreacl rami-
ficationq o! the Afrikander Bond-a sort o! granger or-
ganizatioli. laviîxg for its notto. "Africa for the
-Afrikandcrs"-affordcd good ground to work uipon, as
its iiienîbersliip wvas alinost e\clusively Dutch. The
plait, as rcgardcdi Cape Colony, wvas to, overturn British
autliority gradually, allowilng Britain to retain the
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naval station at Sinion's Bay, and a certain "stizerainitv,"
wvhichi cotild bc straincd to thie breaking-point as tinle
,%vent on. Stcyn, the Frcc Statc president, vitlî his
tistu-l lack of diplomnac,, gave a plain statenient of tbesc
designs ini a speech just a %year ago, and anyonle v'ho
studies the wvording of miost of Krtigcr's reccent
despatclîes andI bis replies to the enquiries of Aincricanl
and other iucispapers, wvilI sec lîow lie dlaims to act as
chiampion of tie wvbole of Southî Africa, thiionli tUie
<lificulty is stipposcd to, be %vith the Transvaal oiily. It
%vas iiVade plain to the Britishi elemient iii South Africa,
a znd to the Hlome Governmiient, tlhat Britain inist cubher
iiiake good lier claini of paramnountcy or give over the

tile of South Africa to die Boers. As one of the Boers
put j,., thcre cotild not be two "bosses" in Southt Africa,
and it becaine a question, %v'bich 'vas it to be, B3oer or
Briton?

Iii pursuance of bis policy of Napoleonizing Southx
Africa, President Kruger, at tie becad of a delegation of
tliree, %vent to London iii 1884 to, attenipt to get a re-

vention Of 1884 distinctly prevents thic Trailsvaal froin
naking any trcaty with a foreign powver withouit the

consent of Great Britain. Without trying to definie the
terni "stuzerainity," plain mei wviIl question the "sover-
cign indepcndencc " of a country wbiose autononiy wvas
given as au act of grade, andi wbichi cotild not make
its owvn treaties. But even if tlhere wvcrc no sulzerainty,
the conduct of the Boer Governinient lind ren(lered it
liable to bc callcd to accouint ini a dozen wvays uinder
conîmion international lawv.

Somne people ask, wvas riot the Boer Goveriiiient
justified in its recent policy, by the Jaiiieson raid? The
answcr to tîmat question is that the janieson raid wvas
the restilt of Boer tyranny and nîisruilc, and not the
cause of it. 1-rd Kruger treated thie Uitlanders as
%Nbite mcei vitli natuiral riglits, and biad lie iîot laid on
billrdcn alter burden, ai talzen awvay righit alter riglit,
witb studied hiostility towards Britisbi subjccts in par-
ticular. tbiere %votild have been no Jaineson raid. The
eduicational restrictions, thxe arining and fort building.

SCFItR-.NAiuEE SQUARE. JOIIANSsIIUR..

Icase froni ail semnblance of Britisbi control, and to get
a formaI confirmation of tUe encroacmmiints lie biad been
niaking on independent native tribes siiîce the conven-
tion of 1881. Fie represented to Lord Derby, the
Secretary of State for die colonies, that bis burgbiers
%vere discontented under tUie existing convention, wvbiclî
tbey felt imiplied interference %vitIî t1beir internai affairs.
'flic deputation dreu' n) a draft of a new convention,
in vhiich the naine of tUie Trançvaal %vas changed to the
-Southî M'rican Rcpuiblic," and iii whlich thîe I)riti.,hm
<-nzerainty was expressl: albuhîbli.ul. Iii dibcubbinug tîmib
dIrift, Lord Derby politcîv, but firnmlv, imiformiîed the
depuitatioui tîmat "ineitlier ini forni nior ini substance wvas
it sticl as I-Ier Majesty's Governuient coxuld agrc to;"
but that as 'tdie paranoitcy of Great Britaiîî was an
,obvious fact, and did îlot require a doctinentt to usta>-
115hi it, lie liad nlo objectionî to satisfying the suscepti-
bilities of thîe Boers by' accepting the change of laine,
rind by onîitting anuy specifuc uise of the word
"stzeraitity," wvluiclî Kruger hîad said wvas offensive to

thien. And so, clinging to the letter of tlîis change.
Kruger built up ]lis claiun tbat thme Transvaal wvas nlow
a "Sovcreign Internationial State," thouigl the nlew coil-

the prohibition of public mecetings, and the iniquitous
press lau', and otlier grievances, ail preceded thic Jane-
son raid. Tbie people of Johannesburg and other Uitlander
centres began to despair of any action froni thue
Britisli Governmient, and yet, wbile agitating persistently
for thîcir rigbits, tie nîajority of the inenibers of thec
-National Union," forined at the timie to obtain rcdress
for the people's grievances, publicly and privately -as-
surcd the President that tbev hiad no desire to tipset the
rclnl.,lican furnm uf ý,uvriinieimt. And there is coni-
pIcte ev'idence thiat tibe sentiments wvere genuine wvith
the Uitlanders at thiat tine. Dr. Jaticsoni's brave, but
quixotic raid, as it w~as carried ont, puit the people of
Johlannesburg ini a false position, and thcy have been
iinjnstly charge(l with cowardice. It is not denied by
tUec National Union leaders tbat anl agreement wvas
made wvitb Iimii to, couic to, tlicir aid. But after smug-
gling ini 3,000 rifles, thic leaders found tlîat more liad
to bc done to, niake the rising a sticcess--for it wvas in-
tended to seize Pretoria, wvUose forts, tlien under re-
pair, wvere exposcd anîd ill..garrisoncd-and so, tliey sent
wvord to jamesoil tom wait on the Bechuanaland border
till tbecy notifled Iiini. Tlbeir object wvas not iiierely to
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becomne bctter e'Iuipped for the strugglc, but to dcclarc
to the world that the strugglc wvas their own, and flot
brought about throughi an invasion. They proposcd to
have a newv flag, so that there should be no question
of the indcpcndence of tbe moveffient. Dr. jameson,
bowever, became impatient, and appears to have disrc-
garded either the requcsts of tbe committte or tbc wvarn-
ings of the Imperial Govcrnment, wbo wvircd linii as
soon as they becard of his intention. The rcadcr %vll
remeniber how his force of 400 or 500 mien wverc caigbit
by a B3oer force of tbree tumes blis number before lie
rcachcd Johannesburg, and conipclcd to suirrcndcr, the
leaders in the movement at Johannesburg being un-
aware of bis approach till too late to do anything. These
leaders wvere arrested, and, as we knowv, lieavily fined,
the fines aggregating over a million poinds, and wverc
botind over for three years not to take any part ini the
politics of the Transvaal. Thicir tongues wcrc, there-
fore, tied, and hence tbe false impression that; bas been
current regarding this affair. With his characteristic
cunning, Kruger sent, as rnediators, thrce men in %vltom
the jobanneshurgers bad faitix, and by promises of re-
form, made on bis bebaif tbrough theni, but wvhicli lie
liad no intention of keeping, the people wvere induced
to lay down their arms, boping for redress at last. The
President sawv that the reforîners liad lost tbc sympatby
of the ouitside wvorld, tbroulgb Dr. Jaînesoni's nxistakc,
and lie took tbe fullest advantage o! the fact. H-e at
first pleaded for delay in the execution of the refornis
tii! tbe excitenient of blis burgbers sbouild be aliayed,
and wvben this plea wvas somewvbat worn by timue, be re-
pudiated the promises imade to the rnediators. Ail
cver-increasing revenue, squczed froni tbe gold fields,
cnabled him to, add to bis forts and arman-ents, and the
Jaineson raid furnishied the excuse tbat liad been wvant-
iîîg before. In tbe case o! Pretoria, tbe capital and
centre of Dutcli influence, the guns ;vere mounted point-
ing outward; in tbe case of Johannesburg, the Uitlandet
city, they wvere placed so as to bear upon the towvn it-
self. Taking advantage of the sympathy naturilly
arotised in tbe Orange Free State, lie drewv that re-
public into, a formai alliance by wvbicli it bouind itsel
to' join lte Transvaal in any wvar that mighit arise. Be-
fore the Jaineson raid, officiai Boerdoin wvas insolent
enough in its dealings wvitlî aliens, but after tbe raid,
inatters grew wvorse.

ENTER THIE STANDARD OIL COMPANY.

MýGny of our good friends in Petrolia seem to have
taken our reference to the Standard Oi! Co.'s doings in
Petrolia as a reflection uipon the policy of the town authori-
tic-; This is shown by the letter front Petrolia in another
columln. Nothing could be farther from t le writer's inten-
tion. We understand that tAie first deal by which the
great oit mionopolists obtained possession of Rogers, Fair-
banks & Co.'s refinerv wvas accqomplisbed before the people
of Petrolia were aware of it, and even if they hiad been
they could not have prevented it. Whien the Iinperial Oiu
Co. o! Petrolia ait first declined to sel! out, the Standard Oi!
Co. took indirect, but none the Iess effectuat means of
getting their grip on the Canadian oit trade. They not
only obtained from the Canadian railwavs a discrimination
in freight rates against Canadian producers, but induced
the Dominion Government to piermit the importation of
oil in ship tanks and cars. J3efore tItis, petroleum and ils

by-products liad to lie iniported in cans or cases of tnt
more (han fifty gallons, and duty wvas chiarged on the cases.
Inspection wvas also required whichi so restri.eted the iin-
ports as to give the Canadian refiner at least a fighting
chance. Wben tîte Standard Oit Go. snught to break
down these barriers deputation after deputation from
Petrolia and other oil centres wvent to Ottawva, showing
that suchi a change would ruin the Canadian oul trade as an
independent indtistry, and would sooner or later d *eliver
the business into the lîands of tAie Anterican inonopolists.
Their appeals wvere unavailing, but the prophecies wvere
speedily fuifilIel1; for wvhen tAie linperial Oit Co. found
itself in the ditchi it sold out to tîte Standard, and the other
small refineries had to followv.

The discrimination mnade by the railways in fayor of
tbe Ainerican corporation bas been gratefully rewarded by
the withdrawval of as much of the oil transportation busi-
ness as it can divert to its own vessels. Once baving
become possessed of the Canadian oil business the
Standaid Co. could flot be biamed for piping its crude oit
from P-t rolia to Sarnia, because wvith the facilities o! ship-
ping in tanks which the Government bias given it a great
saving eould be effected by having its works along the
water front at the Detroit River. As to the increased
price wluchi the Standard Co. is paying for crude oil, the
fact wvill nut be lost sight of that the price the company
nowv charges for refined oit, gasoline, benzine, etc., has
been advanced about ten tirnes the proportion of the
advance in crude oil. However, it is assuring to know
that the enterprise of Petrolia's citizens is carrying the
towvn ahead in spite o>f fate.

ArlERICAN STEAM WAGONS.

Aside froin the Serpoilet systein of flash boiter steam engines
for liglit vlcices, whiclî is succcssfully uiscd ini European count-
tries, steaitt powver %vas uscdl exciusively for freighit wagons and
lieavy constructions of orlier descriptions tuti a nuinher of New
1-ngl.anid mecn, mostly engaged iii otlir forins of inacinciry
mianuifacture, cvolved dlesigns ç~f boiter aîtd engine whiclî have
mnade stcain availablc for the liglitcst class of road wagons. By
thce succcss of tlteir experinients thcy creatcd a new type of lighit
vehticte, which is characteristic for titis counitry, and is aiready.
conînîaniiding intense intercst in Euirope. George E. WVhitney,
of Boston; A. T. Cross, of Providence; William B. Mason, of
Milton; The Anterican WValthain 'Manufactu ring Co., and the
Wahhlaîn Nlanufactu ring Co., botlh or 'Walham, and t Stanley
Brothers of Newton, were thc pioncers in these iînproveîncnts oi
steami engines, closciy followed by oticrs, wlio are ail indebtcd
to the cariy expcrinicnis of S. H. Roper, wlio conîmenced bis
cxperinments with liglit stcani engines ovcr twcnty years ago.
anld continuied thiin until his dl.allî in 1896. To titis common
origin iii ideas. says The Cycle Age and Trade Review, rnay be
traced a certain santeness in construction of the enginc part of
the varions wagons produced. but notwîthistanding titis partial
sinularity, cadi of the p.-ttertis bas a pronotinced individuality
(lute to the great variation in running gear and details witch are
,, the grcatest practical imîportance for lthe nianagcrnenr and
coperation of the v'ehicle.

WViitney ,in lus experi-nicîtis wit!t yachit boilers fouind that
t-c single vertical tubular boiter, wiîiî flues 26 diarneterý it

icogti, produce miore steam per pounid of boiter titan any otiier
fornt of steani genlerator witit winclh lie cxperiinienited.. and lie
lias adopteil as standard titis ratio of dinieitsions.,Tie dimensions
of the boiter ire: Total liciglit, 20 incies. with a body diaincter of
16 incies. Whîitney uses copper tubes 1Y4inci in diameter, and
about 300 in tiiber. The boiter shecil and fire-box arc of steel,
ab)out i-îo.inclt in tickness. and the comipieted boiter, wviich
wveiglis abotut 85 pounds oniy. is testcd te 5oo pouids lîydraîtlic
pressure. The steain pressure used is utot itigi, oniy abouît 125
pouinds conimortly.

lit Mason's wagon the saine style o! boiter is used as in the
Stanley and Anterican WVaitiain wagons, the de'sign being
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Sîaîcley's aîîd thce work iNa%,oiis. It is iii ncost respects sîimilar
to VInc',but (lues nol have the cylinîcer wivuh,îî the steain
space of thc± boiter as lias the latter. The Mason frame consists
of a girder of steei tubîîîig at çacli enîd, supportîiig tic .ixles ancd
conîîiected iiicdmrieatlc b% two lattice braces, each forîîîed ol two
crossed ro(is sectired at tlicir enîds to the front and rear girders,
and lastened togetier ai the crossing. Tite cipper corners of Ille
tîvo girders are: joiied by two con iposite side-bars. the wagonc
body beiîcg sectired 10 ticese side bars by clips. The gencral
scîiceine of lIce motive part of the Masoc wagonc is to locate the
v'ertical boiter limier the seat. accd to pivot t0 the front sidc of
thc boiter a fraicic carrying a pair of piston valve. liik miotionc,
simple. steaiii eniglues, cylicîders 2-idiC bore by 3-iiicii strokec,
%vorking domntard ont cranks at go dcgrcs. t[asoiî uses a 12
poîîîîd ilywlieel oit his eligicie slîaft, witli a vicw to equazlii.%tioct
of torque sslcen ctitting off very early. Besicles Ille flywvlicel the
crank shaft carnecs aut S-tooc sprocket. fronti wsliencc a B3aldlwin
separable cý cIe clij fends t0 a 32.-toth sprocket oic tlie coin-
pcniting gear case ont the rear t\lc. 'Tite rear axie is ual
divicied, a siceve beinig îised to tralisiccit power t0 oîîc of tIce re:îr

wlel.To sectire a rcady cliain acljtstineiiî. a riglit andc left
tlirvacled strict is pivoîed to the comipcnsatiiig gear yoke, %vliicli
foris a pcart of te rear axle stupport. and rmiches forvncl to thie
eniglue (ramei. As the englue and boiter are carricd ont tîce
wagon hody spriiigs, tîcîs screv strict reqîcires a untiversai joint-
ing tu accocniio(ate tIce variations in tîce relative positions of
tIce engicie crank slîaf anîd the rear axie. flite elîgine france is
pis'otcd out a steacu admnissionî located a short distance 0 thc rear
of the icc-point of tîce pistoni 'ravci. liecice tIce entire fabric of
ticc cligille fraîcce andc the ecigicce lias a frec penduhint cioveiiieiiî
onc the tri-tinioli, etcabiing tîce driviig chini t0 be vcry easily
adjîcsted to a ciicety Tite firiccg of tîce Miason boiter is coîcîrollcdl
by tIce cise of a regîclator actinîg oic a (liapicragici actccaticîg the
filel adiciiioci valse. 'l'lic gasollice is carried ici a copper tanck
iccicer 2o01r 2-. lbs. air prmsstic. niaiîitaicicd %vitli a icand oper-
at d air piiîii 'ihîi, air pressure dris es tue 1tud gasolie icîto a
lcorimoital vaporîiing tube. rcacliing ecitirely across the fire-box,
close to tlle top of the bcîrsîcr. Thiere ks no0 valve butwecsi the
gasolicie tank ancd the vapori7.iiig tube, aiîd lice filet suippiy regtî-
latiîcg valve ks piaccd bet%%wein Ilce vaporizer zind the bumner. and
acts Oic thie gasoliîcc vapor. ciot oic th fhciid bcforc vaporizing.
\Vlicc tice îre-deterncic d boiler pressure is rcacîceci the rcgîilator
cioçcFthec~ ftiel idîccissioci valve coicpletcly. 10 avoid the total
exNtiigiciisiîieîit of the fire, a vcry simiali by-pass cpeîcing is pro-
sideci arouind tice fie valve, ticis Ihy-l.ass cdmiitîiîg vapor enocîgli
10 the Ictincer 10 kecî) tie birîicr iigliîed and to k-ccp tIce vaporiz-
ing tuble flot. so tîcat as sooci as tice boiter pressure fails tcc fire
Nvill bc atiîcaticaliy iîicrctscd sviîlioîi aîcy attentioni oic tcc pcart
of tice driver. \riiîi tue regiliator rmcliices the ficeltsIlppiv iî
iso opîens a large arta of coild air siippiv to tue fire-bom of Ille
boiter. and tics icstaitly chcck's lice gecration of ,teanci, so Iliat
thc aiety valve icever opCens do discliarge aîiy steaii ilito lIce
openi air, \vici is of verv great iniporcaîcce. as îi avoids au1
eîIlissioi Of visiblei taii ancd aiso avoids a svaste of boiter feetI
water. botu very <lesirabie points. Tfli gasolicce is carrici in a
cyliucdricai tanck. iocaît'cl svelil forîvard. uncîcle tlie foot -boarci. The
%vater tanick in tulie rcar of the hotter. Tite boier is cloîiicd
tirst svicii qicet 14..scs'-ilccii tiiick. tîeîî %vitl liair felt %5 or
Y4 ilches îhîick. Tite tanîks arc of slicet copper. Tite sicoke
bonnîet icaIdS lorizoîcîally 10 lice rear. ancd fins ait îcpwvardlv
directcd rectacîigîiar opezciiig or scnokcstack. not more titan an
iicc h igli. projectiîig a veîy itlîte above lice rcar body cos'cr.
This sinoke discicargc is supposed t0 be of tise %wlcenlite Wvagoni
is stacccliicg stili and ticc tire is bcîrîing. Tite qiiioke-st.ack is alsc
carriel clowncwarcl and ci t ie riglit side, auîd tericcinates in a
<liviss'a-rcils opeliizg. cylicc<ricali cickci-piaîcd snîok-c-stick. cx-
tcndiîcg about Io or 12 inlcites )ciow lice bottont of Ille Wagoni
hodv. Tîccre is nco dcpr ic tuis sîccoke duc. Tite exiauts
Pipe is carricd nco~tue top of tîce boiter inside the sctoke boit-
icet. and termnales iii a1 iozzk. dilmecîccl dosvîcsard into tice
cylicidricai sitnoke-sîatck menîloocci; ancd svicc lice ciginles acre
rtusicing îhccrc is a vcrv perceptible dowvii-draîtigit îicrocgi tice
rectatiguicr cîptakie aI lIce rear of lIce siiîokc-bolîîct.

ie Legisitioni Conmccîittc of lice Trades ancd Labor Colic-
cil. Toroncto, vaited oic lion. Jolin Drydeni receiîtiy. t0 aqI ticat
certaini clauses in lice Oniaio Factories Act be rigoroiisly cci-
forccd Tlcey svacct a blosvcr atîacicd ta al] dry cincry svicels.

EXCESSIVE IIEATING IN A CORLISS ENGINE.

EdUtor CANtui,\N ENcGINEEct:
Wlîat is Ille correct tend ta give valves of a cross coccpouid

Corliss etigine, driving air compressors direct caîcîected to tîce
pcistoni rods ? %Wlcat %velilid bc lice pressure oan crank pinîs Mvieni
Ilus cocîccected, aitid wotild, thIs pressure on, cractk pins be
stîficiccît 10 cause excessive lîeaîicîg P

Toroncto, October i1îlc, 1899. ENGINEXR.

TUIE DIESEL SIEAT AIOTOR.,

'rite Diesel inotor lias attracted miore or iess attentiioni for
tlîe last usvo years. but tue priciples tipoci tvlicli it operates,
anîd svili arc so widely differcîîî frout is ter îiotrs, htave ilot
bicecc geiceraliy tuidcrmtood. Iiirsn's %vork at Mu1îlhiouse, Pro-
ftssor L.iicza's %vork ii Bostoci, and Islcerwcod'ls practical ex-
periiuts. rotised icicecliaccicail tilgineers ta tice imcportaînce of
coicsidericg tice titilizatioc i îd concservationc of lient ic tue steain
eligicie as thce fticdaicital qutestion of designi. Lveit Ericssonc,
once of lIce pioiiecrs of Ilce steacci eîîgiice, hica previotisly tutred
t0 lice Icot-air ecîglîe 10 escape fronti tîcose losses icîseparabie
front the emiployaicent of stencin. Natîîraliy cîcotgli, ilicix, ciany
scienti: ýs ancd icîveictors îcrîccd again tu tIce incterncat comcbtustioni
etigicie, whiicli liad been prcviotisiy e\xprieîitlvy devcloîcd by
I3aricett ici Ecigland, Drakec ii Anicrica, LeNoîr cic Francce, iiii-
proveti by Brayuocc, i3arsaiiti, auîid otliers, ably discuissed and
advocatcd by Dr. Siciliencs, acîd ficiailv deveioîccd iiito a practical
work-icg macine by Otto ii 1876. Oto's cîtaster patent,
ticocîgli at tirst veieccintiy attackcd, becaîcce lie focîcîdatioci on
%vliiclc Priescicai. Crossley, Aîkicso, Capcitaince, Clerk, and
oticers, bscilt scp a nicmber of types witiî a graduai accd satisiactary
ilicrease iii eccooccy. But îlccy aIl svorkcd ici tle beateut path of
ccixicig a charge of gas and air, carcftilly coip~ressicig it, and
igniciîg il for explosive action by varionîs igniting des'îces. Not
oune attemipted a vital chancge in the cycle iiself tintil Rticllh
Diesel, in 184)3, procl:iinied lus ncetlcad accd attemipted tue devel-
opincent cf a practical %vorking ecîgine an the ideal af Carîcot.

Afler experimecntiicg witic viriotns vapors miore permcancent
ti.an steaini, aild at first atteltnpting bathl to ndd nldtilkd-av: Ille
lient frontî the work-ing ficiid frant wiîliott, lie reaciec lice con-
cluîsioni lhat tue atinospiere aboutt lis woîild fîcrîislc a cliap,
eniess sîcîply of permcanent gas, as'ailablc 1101 acly as die
%ticc of ltent. btît as the nicans cf evolving kt (roit tihe fuet
eCliil!oyeCl.

Rticlpli Diesel is a Bavariaci, 4o ycars oid. He rccivcd lus
earlv edlccatioci ici Parik. sviiere lus parentîs tlcei resided, ciil
tleY svere forced ta euiigrate il' 1870 bY te dPerce of tite cl'Illire.
Nie is a nicait of sîtîdiocîs habits, a good cîctiemaîlcian and
tlcarocgly versed in the sciencce of tlcerciio-dyii.auciics;. %viiicii lie
lias iccade ]lis life siccdy. As a student at Mtunichc lie uvas a pupil
of Ilce celebrauccl Professor Linde. nowv well kctossn as tite in-
veuilor acîc ituilcler of tice ice mcacine sviicli bears lus naie.
Sicice lice puiblication af lus lectuîre of Julicc 16, l897, lie icas been
fairly ov-crwilicitccedl stlli praise accd caongratulationcs by lice
lcading îîrofessioccais of Eturope. For lice past tifcecti ycars Mr.
Diesel lias dcvotcd Iiciseif aliliost ccctircly 10 tuis svork. He
e*Vtcc huait a sicill experinientai cîcator in Paris ccaccy years ago.
the %vorkiîg of sehicli cccablcd fintcc 1 madify lus fcrst ticearies
cocisidcrahly. lie, icowvtr. îook the precauîioc ta have tîce
parts of this iccotor macle ic differeccî sicols 10, prevent icis
idcas ancd processes froct bcociccg knosvc. lci 1&9.2 lie iccade
lus applicationis for his tirst patecnts ici differecit countries: On
tue c6îlî of icine. 1897, lice delisvcred a lecture before tue Na-
tional Society of Gerit Eigicers at Cassel. in wlcicii he ccat
oniy devclopedl ]cis licorirs. luit exhîibited in drasvicgs lice acîci
concstrucctioni of lus mcotor. anid gave sanie data in regard to,
tcc practicai resicts obtaiîied at Atigsburg. Professor M.

Flrce olloseu Diesel ic hurticer develoicent of tic
liccorv ccf lice iccotor. accu gzae iu cictl the resits of tests nice
icy iii oic lice fcr.st experinccclal cîcotor. andl stated his convsie-
tiou tliat lice nuolor svaq inw rcads' for concccercii svorkc.

Diesel's icîra \vas to fccllos Caminot's cycle stricily. obtaicuing
tue iower isoticercîcal acic acliaicahi cuirves by comcpression. and
tue cipper files, iy combiucstionc and expansion. For a lonîg tince
lic expcriniented ivitlc variotns vapars, svhiici, initder nornmal cocu-

byExtris frein a pate4r read buefore thie Massa iuits icuiîiuîe cf Tcchnaiogzy
byE. D. Meier, C.E.. Ni r.
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<litions, are far abave thicir poinîts of condensation. Antînonia
vapars. esp)eciiliy, secm to have tire properties bcst suitcd ta
tire thcorcticai proccss. But great dificulties iii Itndling tireur
wvcrc ciicatistercdl in practice. In tire cndcavor ta replace thent
lie ivas naturally lcad ta cxpcrinn with air. Vi> ta titis tume
lie baid necessarily applied his hicat froin ivithaut. auid was subi>
jected ta tire lasses and limitations dure ta tire nictai w~alls

20 H. P. DîmEEL MOTOR-GEFI AN TYPEs.

througlt '~ 'eci il had ta pass. He wvas tlien subjeet ta tire saine
lasses îvhich iad deieated Ericsson, and wvas compcllcd ta miake
tue stcp which tmade bis matar an internai combustion emîgine.
Startiug out, thien, wiîii tire itention ai iiipraving tite caloric
praccss ai tire steani engine, lite reaclied, iii a round-about wvay,
umens sintilar ta titase eniployed in gas and ail engines.; But
titis sintilarity is strictiy limited ta te fact af internai cait-
bustion, tîte nietbod ai combustion bcing radically dilTer-
eut. Furtiter, flnding tîtat ta begin lus coumpression
isotlicrutaliy lcd biiinto pressure wvlich miust, in aur
prescrit practice, bc cansidered excessive, lie abandoned
tîtat part ai tîte Carnat cycle, and made bis compression
adiabatie tirattgliout, tdurs reducing tîte ntcccssary pressîtres iram
aver 100 -tîmaspIltcs ta betwetn 30 and 4o. Wien, as in the
iiistary ai tire steain etugine, tese iltier pressures become
practically fcasible, a retturr ta tite original complete pracess
inay beconte advisable. Diesel's iuttdamecntai invention iq titen
rcally a proceas ai cauverting heat mbt %vark,; titis ai coutrse lias
been sutppicmetcd by other inventions naturally grawing ouI
of the persistetît and logical devclopment af a practical machine
ta operate on titis praccss. It ivas Dicscl's tirst intention ta
buiid a mator îvith tbre cyliiders, embodyiîtg caompound caom-
prcssion and compound expansion, and otte ai titis type lias been
lîuilt ah Aîîgsbtîrg, and is ta bc tltaramghly tested on praducer
gas. But the dcvt'lapmcnt ai tîte, single cylinder type lias bcu
!:a saîisfactary, and the dctnaud for thecni litas becointte 5 great,
taI at preserit the German sitops arc busy ta t1ieir itllcst extextt.

building tlitir simpler fori. As titis forit litas reacicd an abso-
lutte efficieucy ai 30 per cent., and is in cvery way a simple and
practical machine, there is ah prescrit no reason for develapiug
tite compound nuatar. The cul here given represemîts tîte flrst
Oi tlitse 20 ILip. niotars, buiir by tite Nitrcnîbcrg Machtine Works.
Titis mator ivas c.-hibited at the Electrical Exposition in New
York city, bcld in May, iffl. In appecarance il resembles a
vertical marine engine. A strong base plate supports tite main
joturnals ai the crank shait, outbaard bcarings bcing pravidcd for
tire sîtait extensions wvhich carr the fly-%vleel and pullcy. l3oltcd
ha the base plate is a stout A. frame, cantaining the guides. In
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tire rear kcg af tis franic a simili air pumip is supported. On tire
top oi tire frainc is placed a cylindcr open at liec battoni. is top
is clased by a hcand cast in onc plecc, in wvhiclt arc cautaincd ane
suctian valvc for air, anc dischargc valve for spent gases, and
a iieedie valve for tire fuel. Tire admission ta tr casing af this
fuel valv'e is controlicd by a stop valve, whiclt cait bc instantly
ciased ta sliut aff tire suppiy af fuci. Besides this, tlîcrc is a
starting valvc uiscd ouly iii starting tire engine. Cylindea- and
air puilps arc watcr jacketcd. This water jackct wvas uat nscd in
the carlier experinîcaîîal crngines, but is found advantageous in
lcccping tire tcmperahurc of tire wvorking parts unifarmn. As tire
tetuperature af combustion is sO inucit Iowvr titan titat af tire ex-
plosion type ai eigines, a ntuch smnaiicr aintn af ivater suiffices
for titis. In tire carlier Germian engines tire maint shait and
crank arc bored for water cooiitg. Thtis. hawever, grew out af
tue practice of Krupp's Stcel W7arks af boring ail sniali shaits
produced. The prnctice lias becu discar,!ed in England and in
Anerica as înccessary. Tire air puinp k. driven by a set ai
1-vcrs attaclied ta tire main crass-ltcad. Convenicuîtly piaccd ta
onc side is ai air vessel kno1WIl as the staTting tank, connected
by capper pipe ta tire air punt, and ta tire fuel valve casing.

VThe aperatian is as iaiiaws: On% anc dloîn strake the main
cylindcr is comipicteiy filicd îvith pure air; tire ncxt up stro1ke
compresses titis ta about 35 auinaspîteres. crcating a tcntpcrature
ilare titan sufficient ta ignite thc fuel. At tire bcginning af tire
next dawit stiake tire fuel valve opens, and titc petralcui atout-
ized by pnssing tbrougli a spool ai fine licuing (ivire), is injiecied
during a prcdetermincid part af the stroke mbt titis red-hat air,
rcsulting in combhustioni cantrolled as ta pressure and tempera-
turc. This injectian is nmade possible by tire air in tc starting
tank, îvhichi is kcept by tr sinail air punîip at a pressure se
.5 ta ta atimospheres greater tItan that in tîte main cylinder. A
small quaîîtihy af tire air enters witli tire fuel charge, whicli it
atamnizes as (lescribed. W~lien tire matar is running at fll laad
a very simali quantity ai injectecl air sufftccs, and tire pressure in
tite air tank stcacly riscs. Au haii-laad, îvîhh lcss fuel injected,
tmare air passes in. For this reasan, tire starting tank is made
large eniouigî ta equalize tliese diflercuces, and a small safety
valve is pravidcd an tire air pump. Tire pctroieum is puimpcd
iit t ire fuel valve casing by a smiall ail puinp, boited ta tire base
plate. Tihis purup is arramtgcd ta pîtmp a fixcd maximum quan-
tity ai petroletîtu. A by-pass is pravidcd so that this whale
qttantity, or any eortio:t af il. can bc reîurned ta tire supply tank.
Tite governor contrais tite action af titis by-pass valve, ciosing
it jttst lang enougli ta cattîpel tite exact quatity ai te fuel re-
qttired ta pass itito tire fuel valve casing. As titis rcquircs aniy
tire utovenient ai a stuall liit wvedge, the regulation is accom-
plislied witi great cxaclness. In this regmlation resides a great
advantage for tîte Diesel motar. Tire full charge ai air being
always supplied far complete combustion, t miatters nat
wheîtcer the gavernor permits anc ar flfty draps ai petralcum ta
enter tîte wvarking cylinder at cadi motor stroke; the combustion
is alîvays camiplete. Thtus variations in excess ai air aver that
theareticaily necessary, iratti 26 ta i 16 per cent., have been
nieasuircd, and the analysis ai lire spent gases shows no trace ai
unburrut carban or hydrogen. It is liard ta canceive a mare
perfect combustion thani that wvbich takes place wvhen fuel is
sprayed. flncly pawdecd or atamnized mbt rcd-hat air, just be-
ginning ta expand. To stop the motar il is anly nccessary ta
close tire valve wviich admits the petrolcum mbt the fuel valve
casing. Tire valve gear consists o. a series ai canis placed an a
shait and journaled an brackcts cast on the cylinder.

In starting the niatar a baud lever is pulled ta anc side,
thrawing ail these canis, except te cxhaust valve cani, out of
gear, and thrawing a spécial cam miat gear îvith the starti.pg
valve. A fcwv strakes ai the petralcumn ptmp by a hand lever
inject a small quantity ai- petralcunir mbt the fuel valve casintg.
Tire fly-wlicel is thrawn over by a lever a trifle beyand the ripper
cad paint. The fuel thtrotie valve is opencd, and by a turn of
the baud whcel cammunication is cstabiished betwecu lthe air
tank and the starîing valve. A single charge ai highly cam-
j>ressed cald air enters the cylinder, sttmicicnt ta give tîva reva-
lottions oi tire fly-whcel aI maderate spccd. At tire close ai the
first revalution the starting valve cam is a.utomutUcally throwu
out af, and the ather canis inta, gear, and thus aot the second
revaluttian a full charge ai air is drawn in and conîpresscd, and
in lcss than thîirty seconds the malar is running at ftull spcd.

Mr. Diesel niakes a sharp distinction betwecn the tempera-
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tutrc of ignition and the tcmiperature of combustion; thc first is
a constant value at each pressure, and dcpcndent ouly on the
pîtysical qualics of Uic fuel, tue Iuigimer th p*rcssure tic lower
the temperature of ignition. The temperaurc of combustion on
tlîc otiîcr biaud is variable, dcpcnds on many conditions, and
epeciaily on the quality of t air by which tic combustion is
îîîaiutaiîîed, but it is always higlier thait the tcmpcraturc of
itgnif ion. Diec's radicali departure front ail previous practice is
in gencrating a comîbustion temperature by zîtecitanical com-
pression of pure air, tttilizing titis tcmperature te ignite the fuel,
and by so introducing t fuel that tc lient iost by expansion
i% practicaliy baianccd by tcheaet added by combustion.

Beforc the conipletiou of titis pcrfectcîegine, certain critics
of Dicsci's Ilîcories coutcnded titat the dimensions of the cylin-
der, and ail otiter %working parts wvould beconte s0 great as te
makc it iimpracticablc te buiid sucit engines. But in Diesci's
engines tue increase and the decrease in pressures arc s0 graduai
titat tliere is no siîoek. The change front one te tite othcr is
always acconîpiisied at a dead point. In ail motors rclying on
explosion for tlitir moving force, and even in the steani etigine,
tlucre is a direct biowv .il the moment of ignition or admission.
I prescrnt hecre a drawing on which indicator diagrams of a itigh
pressure steam engine, of an explosion type iotor, and of a
Diesel niotor have been drawn, based on tite saine piston dis-
placement.

iii ail ntciîanieal delails, whule tue Diesel mîotor is but the tîmird
otte evcr bujit, antd that iii ils construction the practical realîza-
tion of te titeoreticai cycle wvas tîte primai consideratton, me-
clianical improvernent being left for lthe future commtiercial ex-
ploitation of lthe nmacine. Broadly spcakiiig, lthe absolute

COMIPARATIVE CiiAIîT-FUEL Coe<SUmm'rioN ANI) STitolcE
VOLUME. HALF LoAn).

Diesel Motor.

- .- OU Engine (Explosive).

- - - - -eamn Engi.

COMPARATIvE DIAGRAts-DIESEL MOTOR OIt. ENGINE AND
STEA% ENG1NI'.

Diesel's and the explosion miotor diagramns can be directly
comparcd, since bot work on lte four-stroke cycle. The
steain engine diagrant shouid be quadrupled. Titis disposes of
the objections just referred te. These secontd and tird diagraîtîs
are graphîic comparisotus of tc Diesel motor, ivitis a numnbcr of
the best petrolcun nuotors as to economy in fuel and volumte
swepî by tc piston pier second. Thecy are given on the author-
ity of Professor Hartmnann, well known as a careful aîîd con-
scientious observer it t ficld. The abscissae represent piston
displacemern in liecrs per secontd, the ordintates petroleumi con-
sumrption in grams r.er heur, botît figurcd on the effective or
B.H-.P. The full Unes emnbrace tîte results for full loads, the
dotcd lines those for haif loads. Tue comparison is betwcen
enigines whltch burn ordtnary safe laînp peîroleum and kerosene;
rc'sults obtimned.ô,n benzinte or napitha are not considered, since
motors depending on snch dangerous fuels can neyer be gen-
erally adopted for industrial purposes. The calorifle value of
tese ltighly inflammable and explosive liquids is no greater

titan that of safe kerosene or of fuel ou. You ivill notice titat
%ve find lthe Diesel resîtits in botit cases near the apex of the
angle; or plainly put, boti at rated capactty and at iaif load the
Diesel motor shows the sniailest cylinder dimensions and' the
lcast expenditure of fuel. Remember that the others represent
the best resuits from engines carefuiiy developed and improved
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COMPARATIVE CHART-FUEL COSUMPTION ANI) STROXE
VOLUMtE, FUI L LoAD.

efliciencies, of the best known heat engines o! to-day range
about as follows, taking mbt account actual calorifie values of
tîe~ fuel and effective or brake htorse-power.

Per cent.
Small auxiliary steamn engines, pumps, etc........... 6-to t0 z
Plain siide valve engines in good condition ..... ...... 3 t105
Single cylinder Corliss engines....................... 6
Conpouid condensing crngines........................ 8
Reheating compound or triple expansion steamn engines 12

Best oil engines (explosion type)................... 1
Best gas engines (explosion type) .................... 19
Diesel rnotor..................................... 2810e3o

Ail ltese are compared îvhen running steadily at full ioad
or rating at point of best economy. But in a large majority of
the applications of ail these prime movers, the exigencies o! the
service require titem to bc run frcquently at three.quarters and
liait load for a large part of their daiiy service. It is conccded
thal in most engines the internaI frictions or me'eltanicai ]osses
are a fixed amount, so that a ioss of 15 per cent. at full load
becomes 30 per cent. at haîf load. And thermal ]osses incrcase
even more rapidiy, for instance, in stearn enigines by cylinder
condensation. In gas and oul engines the absolute efficiencies
have in some cases shown a ineasured loss of neariy 6o per
cent. In the Diesel motor the thermal efficiency is shown te
increase with decreasing loads, tîtus couiitcracting in a marked
degree the loss in mecitanicai efficiency whiclî it shares îvith
othecr machines. From a number of carefully chececd tests 1
found the average drop in absolute eficiency fromn full t0 hait
load te be oniy iS to 16 per cent. in the Diesel motor. So
promptly and casily does i, respond te a changc o! Ioad.that a
sudden addition of So-per cent. '10 the electrical load on the
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Diesel miotor at te ELîcrical Exposition nt Ncwv York, by tc
tblro% o! a switcb, was flot sioticed by obscrvers of the engines
or tic liglits, tltotîgb promiptiy rcgistered by the anincter.
For variable lond. dieut, the Diesel anotor will show in practice
a nicl greater supcriority over ail rivais titan tîtat apparcnt
front the tabtilar ligures just givc:t.

A NEW FORIl (F ISX1AUST IIeff.

Onc of the imnporta.nt features o! a modern stcani plant is
ant cxliatist steamn pipe liead. To bc effective it must thoroughly.
separate tic watcr front thc smain, and thcreby prevcnt tie
constant spra ying o! roofs ar.d walls witi conséquent detériora-
tien and cxpensivc repairs. In tlîc forni of cxliaust licad built
by tue B. ri. Sttîrtevant Co., Boston, MNass., and illustrated lierc-
%witb, the principle of centrifugai force is utiiized to sccuire per-
fect separation. Dry exlîauist stearn wciglis enly .o8 Ibs. per
cubie foot. wbilc wacer of tc same tempemature wvcighs 59.36

îîounds per cubic foot. It is tixerefore evident tbat inasmucli as
centrifugat force is proportional te the weigluîs of the bodies in

59.36
motion, the wvatcr wvii be tlbrown outward wiîl -, equals

.038
1,562 tintes the force exerted upon the steam. In the Sturte-
vant exliaist bead the steani passes up the interior pipes, is dis-
cbiarged tamîgenîially close te the shicU, and is lhereby given a
vigerous wliirling motion. The enîrained water-likewvise the
oit-flics outward, strikes the cool side and trickles down te thte
outlet at tîte bottom. Tîte steami now perfectiy dry, finds ready
escape tbreugli the central cpening above. The action is
clainicd te be se positive and absotute titt perfect séparation
must be tte resutt. Thest lieads are built ia sizes te fit pipes
front i inclt te 2o incites. AIl sizes above ie incites are flaaged
insteadl of tapped.

THE LATE PROFESSOR BUJNSEN.

Prof. Robert W. Bunsea dicd recenîly at Heidelberg, Ger-
mny. The age cf the great scieatist wvas 88, and he fontped-a
inest iaterestiag liak between the German scientific nien of the
pnst and tîtose cf to-day. As the obituary notice in thc London
Tfimes says, Prof. Bunsen passed away full cf ycars and of
lioners. He vns bora in 18io at Gottingen, and graduated la the
university of tlîat town. The grealer portion of bis scientifie
rescarches were carriçd eut at Heidelberg, wherc hé field the
chair cf expérimentlt chemistry fromn 1852 tintit his retiremelit
in 1889. To eflumerilte Prof. Buasea's discovcrics la almost
every branch o! chemistry would fill a treatise. Suffice. it here te
enumerate *.hose wvhiclt have made Bunsen's naine a househoîd
word. First came Bunsen voltaic battcry, which, supplaating the
miore expensîve fermn bearing -the namne cf our countryman
Grove, wvas gencraîly useçl as the cheapcst and most effective
mtode of gencrating eîcctricity until the dynamo displaccd aIl
forms of chemical batteries. Next came the Bunsen gl'.s burner,
wvhich, it is net tee much ta say, is aew flot only a neccessity ini
tc Iaboratery, but ia every heuseheld and every manufactory

wliere a clean flanie las wanted. About bis discovery o! this
simple and'effective apparatus an interesting tale could bcetold.
No anc belore Bunsen had thouglit il possible tîmat a mixture o!
coal-gas an.d air cetiid be niade'te burn.witlicut explosion from

a -Simple tubt! bumner. lis clear conception of the laws wvhich;
apply te the intlanmmation of stcli a nmixture slowed lint tîtat it
%%as possible to arrangc t dimensions ini sticb a way tbat a
stendy, snîtoketess, and bigmly comîbustible mixture could be ob-
tainied, but a long series of délicate exrerinuents wvas necded
before the perfect burner wvlich îîow bears bis nine resuitcd.
Prof. Bisen's wvork in spectrumi analysis ivas most valîtable, and
bis papers oit tliis and ont the nîany otiier subcts iii experi-
ntental chcmistry have been %alu 'ed imost lighly by tc world o!

cine Tbey aisn resultcd iii bozors front forcign scientific
-ocieties being' conferred on tlicir autbc>r, wbicli were most
richly deserved and wvere lîighly vatued by thecir recipient.

REPORT 0F THE CITY ENGINHER 0F TORONTO.

The annual report of the city engineer of Toronto, Ont,
C. l Rust, fur 1898, bias been issîied. It contains a great mass
of information concerning matters dealt wvitl by tbe enigineer's
clepartment during the ycar. Statistics of the city show: Arca,
17.17 square mites; 257.93 miles of strees, o! whichl 179 are
pavecd and 78 are îînpaved; 82V& Miles of laneS; 230 Miles o!
sewers, 430 miles Of sidewaiks, 255 piles of water mains, 230
miles of jas mains, i.30 miles of underground eclectrie conduit.
4.300 miles of overliead eccrie %vire, 8o nmiles à! steamn railway
trnck. 84Y-, miles o! sinigle street railwvay tracks, 7,0oo,o00,oo>
gallons of water supplicd annîîally. During tlie year there were
24.64 miles of new pavements and rondways constructed, ae
follows: Aspliait. 3.408 miles; brick, on concrete, 6.079; brick.
on gravel, .352; brick, on concrete (traek allowance). .413:.
cedar block and brick, on concrete. (track allowance), .28à;
cedar block, on concrete. .084; cedar block, on gravel. 4.83 i;
macadanm, 2.08g; gravel. 4.756; concrete, .057. Reconstructioni.
of track allowances-' *.1<, 3.341: scoria. 2.9M6.

Tue enigineer, rel. mîg te tRie increasing*demani for in'-
proved roadways, says tant tue ratepayers are, oîving te better
limes. beginning te rcalize the advantagc of having a goed
pavemnt in front of îlîeir property. He mentions bis disap-
proval cf gravel roadwvays, as unsuitabte for city streets, and hé
advocates discouragentent of tiir construction. It is noted
tlîat a great many cf the ratepayers have, Mr. Rust thinks, un-
jushly condemrned cedar block pavements. The difficulty hias
been in the past that tee long a time %vas given for the payient
of the cost cf cedar block pavements. Instead à! ten years the
îime- for payment is now five ycars. A cedar block pavement
is clîeap, casily laid and repaired. noiseless, and, dependent
epon the extent e! traoeic, wvill remnain in geod repair for frem t
six te ciglît ycars, and i athlie end of tîtat pcriod it en be re-
tîcwved at a cost cf front 45 to 50 cents per square yard, making
it the clienpest pavement îlîat cari be laid, and much to be pre-
ferred te a gravet roadway, wvbicRî costs about me per cen *t, more.

A large folder nap is insertcd ia the report, which shows all.
the strecîs ia the ciîy, arid they are colored ta show the varions
pavements. Those wbicb are in immédiate need cf repavenlent
are aise indicated.

Respecting polu , wires and conduits on streets, it1 ib said
tîat tbe time bias arrived wben streng efforts should be made to.
get. rid of a miumber cf potes and overhicad -ivires, cspecially ini
tH"e central portion of the city; and we shouid try.and arrive at
an agreement witlr tbe diffèrent electricat companies la the mat-
ter of the construction of underground conduits, which sheuid.
be constructed by. the city, and. a yearly rentaI eliarged the differ-
Cnt companies for the use of them. During the prccedinig yc:tr
tbis departmeat made -severni attempts te bring. the companies
tegether, se as, ta, avoid, the duplication of- pote line'b, but thos:t
efforts did net result in any satisfactory arrangement.

Mr. Rust urges improvemntts to the wvater. werks systent.
te place lixat braach e! the city service absolutely beyond faiture-
aîîd guarantee an adequate supply of ivater fer dotestic and firc
reqirements fer some years te cerne. Mr. Rust states mnost-
emphaîically that a new conduit is necessary between the Island
.imore crib and the pumping station; nt prescrit the supply is
endangered- with tow wvater. A large expenditure for mnains.
conduits and pumps. in order te place the watcr works ina asat-
isfactory comndition is recomatended. He aise. recommends thr
ineînllation of.aýnotlier îoooo,eoo gallon.higli duty engine at,-thr
main pumping -station, as an economical, expcnditure. A new.
364rtch main is saicl te be rcquircd'fromn the corner of'Bathurst.
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stre.et anîd College street to tlîc reservoir, su as lu paovide 1 full
sîîipplv for the liiglî level district, and also 10 eîîable the resurcoir
tu be* filled i ilîrce or lotir instcad of sixcteen or twenty days.
as at lîrescul; and also to etiable a lire pîressure tu be main-
taiîîed o11 the lowv level or umain district ai limcs Mienî i mnay be
itccessary t0 sltt down an cîîgiîîe for repairs -.t the miaini puilip-
isig station. le coiîsidcrs iliat a dailý suipl% tif fliii i4.UWJ.Uu
t0 15.000.000 gallons sliauld bc auiply sufficiknt fur aIl Jirpoust.
If the present waste of water conild be p)recîî:ed. tlivre is no
<laubt tlîat aî futîer redutctioiî ii otir %vater rats cotild lw mnade.

THE MIETRIC SYSTEn.*

li i a palier on the Nletric Systenm, publislied in Tite London
Mines lin îS96, Herbert Spencer ii opposing, its introduction
begins by dccl.îring duait thc adeocates of theic tric systen
allegc that ail oposition t0 it results frot ignorant prejuidice.'*
%liiciî lie very 1îrolperly declares is far fronti truc. Wli.ît is far
more dangcrous as ant obstacle to humaitro:es and oiteii
far niort commuin, is wh'lat may bc called -intelligent prejiidicc.
mnieing thcrcby an obstinatc conservatisin whicli inakes peciple
cling to wliat is or lias been, mecrely becauise il is or lias becti. it
%vilI be conveiiicut :0 consider the objections ofiercd by Nlr.
Spencer ii thc order li wlîicl lit lias presenîied tOient in the four
-epa-ratc Ictners whiclî go to ma.-ke iii lîk article. Nir. Spenccr
rceprodutccd ii quotation a conid~cerable part of the %vell kiowvi
argument of Sir jolin Hcisclîi. ivrittcn and wvidely publisied
over îlîirty ycars ago, in wlîicli lie claiîncd, irst, iliat the ilictre
%vas îlot exactly the tcn-iiiilliontlî of tlic terrestrial nieridian
passiiîg îiîrougli France, wlîicl i as cntirely correct, and that.
tiiereforc. il was. îlot a good unîit for international use, whiciî
*docs îlot ai ill follow. lic further attcnîptcd to shiow that tlîe
polar radius oi tue carîli. wbiiclî couild mever bc known cxccpt
indirccîly, w~as a bctîer unit tItan the quadrant. a large: part of
whbiciî could l>c îuiensnrcd dircctly. and tît this raditus diffecd
iy only ciglty-two yards front soi.50ooo Englisli iics. lie
thecn proposed to increase thec Englislî standard by ils one-
tlmotsaildtli part, so as to iturnish what lie declared would tlicn
bc * a systein of inicar nicastîrînient tlîe purest anîd nuost ideally
perfect iniagissîablc." It lias tlv.ys beeni a surprise that so able
a niatheniatician and asîronomer cotîhd have oçerhookcd tlie ii
hecreni wxcakncss ini such an -argunment. Tite simple facts are that
wbvile in thîc beginning tlic initre wvas mnade to bc as nicarly as
possib!e one ten-milliontlî of tîte meridian, :îo one iînagincd
ilhat il could bc cxactly so, or rallier Iliat wc cauld ever knowv
that il %vas exactiy so. It is sufficiently near that value ta be
very convenicnt in caiculations relating to terrestrial distances
.and arcas, but it niuist always bc considcred as dcf'incd by a
ilîsterial standard, and no nictrohogist ever îliîks af it in any
oiller sense. Beforc b-giniling the exposition of bis own views
lic ventures to quate another objector ta the metiric systn in
the persan ai Prof. H. A. Hanzen, of the Unitcd States Wcathcr
B3ureau, %vhio some lime ago argtîed that ils adoption wotîld
nccessatrily includc iat of the centigrade tlicrniomietcr scale, and
-that as, in his opinion, Ibis was vcry bad, the maîrie systcmn ruusî
bc vcry had.

Mtr. Spencer objccis to tic nietric systrn as, although it is a
century aid. il. lias noi ycî. cvcn in France, entireiy drivcn out
qaine of the aid d&nominations and tinits. In reply ta Ibis it
may bc said duit littie rcsearch is rcquired ta reveal innumerabie
examples of persistence in tic use of wvords and tlîings for miore
titan a hutndrc<l years afier ilîcir betters wec avila.ble. Tite next
objection ks worthy oi more serious consideration, and it bas
bccn given (for it. lias long been discussed) a good deal ai
weighit by nlany thomglittlh people. It refers ta the ailegcd
univcrsiI îcndcncy ta continuai btscdon, thus Ieading ito he
use of lîalv-cs, quarters, cigliis, sixtecntlis, tliirty-secoîîd., sixty-
fuuirtîb. and. -soinctinics ii subdividing the inch. anie-litudred-
andi twcnty -ciglitlis. To begin tvith, the existence af atly sucli
ililercuit teî:dcncy ks quite open ta discussion. but, %vitlîout going
into Ilint. il is ai heasî plain that itlibas iver shown itsehf ii the
cvaltttion ai systemrs af wcights- and mncasures. In ail,
ns welh as in thc Englisli money unils and denoînina-
-tions. tlicre is no indication vliatever ci this «' nîiil
-tendency" taward continuai halving. It is a camman
practice, possibly growing out af a tcndency ini sanie degrc

*Iiiîracîs fri a Pame bY Prof. «r. C. Niendenhail. Prestdent Worcester Poly.
lteLntcinsilsate. in hpplton*s Popi, ar Scence ISotoiht7.

iatuiral, Io coiitiially bisect a sinigle unîit. \Vlaî possible oh-
jection canti lere bc to spieakîng of a hall or a quarter or au
tiglîtl of a uîtile or rud or yard or inich, if cite wislies lu do su
Anid tit sucore cati tliere bc 10 a lhalf, quarter, ciglîtl, or sixîecîîtl
of aîklîît , iuîiîe iietre, gramme, centimiietrc, nuilli-
ietre, etc., nar, agaiîi. to the lise af stîcli fractional parts as
ilîircls, fifîlis, or sevelîtlis, if tlîey secîn ta bc desîrable. But tu
s.unîparc tlie two s3stcîins iniilîs respecct 011e slîuîîld tundertake
stiel a l)robleiti as finding tlîe value of a tliird. quarter, fifîli, or
ciglîtlî of a mile or a hoit iii rods, yards, feet. aîîd incitîes, or
litiiidredweiglit, poid<S, otunces, drains. aîtd grainîs, anîd tîten
do the saniîe îlîiîg iith nic îeric systein. l'liec îîrîîîoîs super-
iority of the latter will at onîce bc rcvealed. On txe ailier îatîd.
il cannîot lie deîîied tît Ilere is, rad lias bccîî for îiaiiy years, a
.troîig teîiueey toward the decitîîal suibdiviîsion of sinîgle uinîls,
tc. ii aiîîoîîg uisers of ouir owîî cltîinsy systelîlof wcigits aîîd
îîîvastires. Ili %veiglit, for inîstanîce, iii tlîe Unîitedl Sitts iî lias
beeîi lonîg ago decided tliat a liuîsidrcdwveiglit shahl bc a hîuîdred
puîîîîds, as ils statuîe ittiplies%, and itot a liuîîdred aîîd twelvc as iii
Eiigland, asid otîr toit îs alîîîusî univcrsally two îlîousand pouncîs,
.îlthîotigli îley stili retaîiî the traditioîîal toi ai lveîity-lwvo îuîî-
drttd anîd forty poîîîîds in tcrtaiii transactionîs; anîd as if lu ciii-
phlasii.c tlc iter absurdîîy ai tlîe îling, in soine parts of Newv
Liiglaiid a " ong*' or " grass " ton ai coal wvcîglis twcnty-lwvo
iitiiidred potiîids. In mîaîîy extensive ealcîilatîoîis the avoirdupois
l>ouîîid is ailoptcd as the otîly uinit af wveigiit, aîîd fractional parts
aire expressc l ii tendiîs. litunclrcdths, etc.; anîd îlîis ms fotid ta
redice the habor of stîcli calculations cmiorîîiotîsly. In leîîgtiî
jiicasurc the îcîîdency lonard deciîîîalization is stîll nmore nîarkcd.
Ili land sur% e>iiig and in eniginecriiig operations it is nov the ahi
hîît tiih ersal practice lu use tlîe foot as the utî anîd iiîultiply

anîd divide dcciiiialhy.
In acclirate mîachine-siîop practice the use ai decimal

di% isiuns is becomnîg almost tiiiivcrs.il. Tite unit is generally
the inîch, aîîc il is subdivided mbt tenis, litind!-i'dths, thiotis-

azîdîhîs, etc. '* Truc ta ane liunidrcdtli, or ane tioui ,ndtii, or anc
teîî-thiotisaindtlî of an incli "is lîcard a lîuîîdrcd limes oftcîîer in
evr lop titanî- correct within a sixty-fourth or a liundrcd and

tt.vciity-eiglitii," etc.. anîd il meianis tiot only greaiter convenicncc
ci expres.çion and mila..lrcînecnt, but an actuahly lîigier stanidard
iii precisian ai .vorkiiiansliip. To the objectionî, tlien, thli* the
tcndency o ainîkiîtd is loward a binary radlier titan a decîmal
dlivision ai nits. uliicli is ainiosi the only anc affcecl by Air.
Spenîcer worîliy of serious consideratian, wc may briefly reply
hy sayisig tuai cven granting it ta bc a fad,. i bas no bcariîîg
w.liîaîever ail the questions ai ratios and relations of unîts, wliich
is whlat dlistinguisîtes anc system ironi another; tlîat such a
tcndency nîay find expression in anc systemn as wchl as anotber,

aîd cmainhy witl infînitely greater iaciiîy in lte meIrie sys-
tcin titan tuai now in use amnong English-speaking people; -and,
furtlîermare, thai the estimation ai fractianal parts by tentbs or
iîundrcdtiîs is beiced by many uvho babituaily work that wvay
ta be boihî casier andl more accîtrate titan by haives. quarters.
ciglitlis. etc.. and as a malter ai fact tue prevailing tendcncy is
nav from the latter and toward tlîe former.

Air. Spenicer rcsorts ta quotalion. and brici reiecence shauld
bc mîade ta time arguments set up by sanie oi his aulliorilies. The
latter ai Sir Frcderick Bramvell contains soîrti rab.
statemuenis. Fils assertion that the îiew systemi will rcquirc

mare figures ta perforni ordinary stims thian on atm prescnit
systein. wlicn righîiy applied," is sa grossly incorrect, as may bc
easily provcd by a fewv ex.tinp1,-s, thiat no tune need bc spcnt in
cantroventing il. Tite sanie miglit bc said ai lus furtlier asser-
tion limai it is more likeiy ta fend ta errar, and, aboya ail, tathe
comnnon crror in placing the dccimal point. This hast statemant
is frequently madie, and it is vorth vhctherefoTe, ta c-ali alien-
lion ta the fact that in ail ordinary busincss transactions ini
%uhich tue dccinial systcm is uscd, and in ail caicuhations for that
malter, the error ai a nîisplaccd decimal point is anc ai thc
rai est ofail h rrars. Thîis is becausc ai tbc gencrally quick and
certain deteclion ai sucli a mistake. To mnisplace the decimal
point lîy the smallcst passible amaunut is ta change the resuli
:eiahiod, and usmtalhy sa great. an crror is instantly detccted by
inns. af approximale knovl1edge or other checks. Talze the
Uîîitcd States' awn inoney systani, for exampie; t Es pcrictly
eale ta say that cillez- mistakes arc a million limes nmore frcqmîent
tlîan a persistent, undetected misphacing oi the decimal point.
Yct, curiatmshy cnough, considarablc wcight has been gitven ta ibis
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objection to the illeîric s> sîcîn of weiglits ;ni mnicasuires, wvllicli
-is, on the coutrary. v'astly lc-ss liable to i:rrors of coiliptîlation
limaiî tlîaî îîot in tiss. Sir F-rcderick aise furîtisltes ani extensive
c'xtract, giviig tile % ic% s uf thse first Napuleon on lits subject of
reforin ini weiglits and i îîîeaurcs. Mtany of ale stock argumetnts
art repentedti andi if thscy liad not beeni tîtraslieu ov'er long zigo it
%votld be perfectly easy tu take: timei i) une b>' one anti show
th<.ir :îbsuruhity. Ant maîire lack uf an> reaily amiurale kuàolqedge

o! dise stîbject andi an absence of any sort of conception of tile
siîupiest ittrological principle!s arc sliowî in a bsîngle quta:tion:
"A toise, -a foot, ant inch. a uine, a point, arc fixeti portions oi
extenisionis, %vilicli Ille imagination coniceives initclpendcent of thesir
r(lations one to aniotlier; il. tdieu, %e :sk for the tîtird of ait inclh,
thec inid gocs inte instant operation. Tuie lenigth calelit-in clh
is dividedto damlîre parts. By the îîew sy.steiii. un the coinrary.
the mnîd lias aloi to divite an inch ie thirds, but a nietre int
-a limundreti and ecleven parts." It ib diflicult to lîroperly charac-
tcrizc such itter namaseuse, but, fortuintcly. dit Frenchî people.

wloarc to-day te icaders in tile wvorid's iînetrology. werc flot
obligcdto talze thicir science, as lisey werc iltubt otier tlnngs,
fromt the first consul. A group of the iîost distinuislîed
Frenchnten of any period ihati peritcteti titis sysbettt, even ait thte
very midtis of tile bloody re olti<iî whiclî closed is hu ast :est-
tury, aîîd %vlict tueuir finial repurt %va% inadin iiia ad<Iress to tiic
legisiative cliainers b> lis: ccelbratti La Place, dise cvent %vas
dcscrilhed by Adains as a **picta.cle at oncs: %o rare anti su sulb-
lime tu .lait îlot to pause for a montentî, %vre i ce'ci front
occupations alot esseiaily cosiiicctcd %vitla il. to cnjey the con-

tciplatioîi of a selule s0 lionurable to the chai-acter ntid capasci-
tics o! oui- species, wotîld argue a ivait of seiîsîblty îo appreciate
ils wocitIi. This scene fornîcti ait cpoci inidtse istory of allai. I
was au exaitiple antd ait admtttitiott to dis: legisiators of cv'ery
nation andi of ail aficr tinics."

Mr. Spenîcer also qutîoîs front ait atîditur wiio lantes go over
£20.000 of accotints. anid %viho was **,c-ry tiiaikful that il %vas itot
in frances." At firsî l>lîslî iî scellas cittirciy nlattral aîtd crediîtable
te hini as ant Englislînai to rejoice tlîat lts bwventy tiîoîsand
is in pounids stering radier allait frances; but. altier ;.1l. lits ce-
mark is ouly a rcilectiosi of tiant miot îincoîîiiun Engii senti-
talent ihtat te iiperial nioxietary svsbeîn is miore pcrfcct tllaat
an>- otiier iii tlie widc wvorld. TIis scntilent as dotibtless the out-
grot%-tii oi nationîal pride andi initullectal înactivîîy: ît as net en-
tertaincti by tie ina;ority of the miore thoîigittiîil aud sciiolar>-
Englismmnen. ani. fîîrîlernîorc. il is ils cvc ci-e rcsprct false. It is
iîillecessatry to consutie taillte iii quoîing Ilte optîtiol: of Eiîg-
iand's iiiost distiîigiuislied scliolars-, to show titis.

1 îîîîîst bc cenit te stop %'itlîoît rcferciicc- te a fcwv otîter
points raiscd b) Mr. Spenîcer. for tlîcy arc ess.cîîtanlly ail1 cf a
kinti. Tiere is a sciititîiciit uiiierliîî matcht o! lits argument. to
whlichs 1 înîust brielly refer. liowtcc-. beccause ît lias simown itsei
in ailier reccit dicissîoiis of titis sîibject. 1 refcr te ami anxieiy
]cst tite " pour allait - bc in soîins %t-;y î:;urt-d by btes proposeti
reforni. Ti lias conîte le bc lie inshieît ai ail politîcal or cee-
nr.nicai coiitroversies to' cxiîlit a ceîisuiîg iiitere.çt ai the
poor nimswelfare. iîîdeed one inarvclis iliat tiere shtouiti con-
tinue to bc ail> isonr. se iîiivicrsai amni se intense apprars te be
titis aiîxiety te shiiditaitî fronît aI hiartat. Fortuititl-. vue se-
calicd *' iteor nilait -. is alioe bliîîd te lits ewn siitcrestsaI.s seonce
%voutlt have il Ippc.IT. andi lie i% (plate alive te the tact iîat tuec
propeseti îictroltogical rcforiîi as fully as înîportiîî to ltn tas te
aîiybod>'.

Fitiall>. il tîgit te bc iiiiderstooci liant aile advecates oi Ilte
ii-mei (10 sti il ot lianttu t il crat conte lattes lise tîntîtcWi-
iatcly or witiot coti.%idcrahlle iîardshîîî. l sokiiearly a celi-
tîr> te fair>- establii tbc tccinial itîo:iey systeiti ai tItic Uttitet
Staite. uhiclt no one n-otild new tliit oi gti'miig ni). Duriiig
aill tiîis tinte e-id unit.% and< dciionitaiitietîs cotinuieu te lie tistil ira
a icsscuiig dcgi-c. alîliougli îîoî attitinorized i b> law. Seictiing
of liste kittd initîst oceur inth Utransfer front ttmur ttlo"ieai. bratît-
dcsiroying. t'itne-eoiisutiiznig -sysim of %veiglits andti ncasîtres fer
tis: raore pcrfcct systit for %wiicl it as sure te inalte w'ay.
Furilicrînirc. ilie> ltea-rîily wcelcn:îic aîîd desîre the parescîîtatîoît
of ail argîtînents iga-is% or objection% toe etnct systeri. bc-
iieî-ing iliat tuc miore wiciel>' il is L'iiovn anti diecuisseir ii morie
supporters i ivii l hve. Tiîey cxpcct te ntecî occasionally stîcli
'*intelligent prejuidice " as is c-xiiibited by «Mr. Ilerbert Spencer.

'tviio.çe contribution te ltes uisetission o! the stibjcî is suire te
bc considcrcd in te ycars te cente as altogtlier te tîtei i--
nîatabic to bc fouund in zany tintec or longue.

THE PRACTICAL 11AN.

%Veiglîts of squtare and ronsîti barb ol wrotiglit tron ai potis
pur lisicatl foot..-Keîiî.

Iron %vciglinig 48o lbs. per cubic foot. For stcel add 2 per' cent

liIckttets %VeIii1of WeVcit f li icsl Wetiolst of NWci<i of
or DIIamestr S uare liar Round liii or vlassiester Square Bar Round BIar

In n= Fooi Oise Peuot inl <>0e Foot One Foot
Incises. 1.0819. LonK. Incises. Losig. Long.
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peuntis. per square foot.

For weiglit cf shecet bi-ass. addl i per cent.
Fox- wcigit of %hçct coppcr. add i0 per cent.
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THE WATER CURTAIN.

For nintiy yea.rs tue uvalcr clîrtain lias betil iti tise ii cantada
as a Illealits for ire pirotectionî. Soute ycar!s ago wliet a1 builintg
iîext dioor to tue Tr. Eatott Co.. Trorotito. wvas burtted dowut the
v alite of îlîis device was îîîost apparenit. sitîce tiutslitîîttered
'.iutdoivs witii a fe'. feet of tîte ilaines î'.ere itot cccii eracked
by tue inîtnse lient. because of the slitet of teater '.licii feli [rost
the roof atîd frot the tops of the wittdows wliere perforated(
pipes lîad becti arraitigetl for the iiriiose. Titat titis is Iooked
uipou as a great ttovelty is eviuieiccdl froni the falloitîlg para-
grapît. quotcd froti a recetît isçtie of 'rite Entginecritng New.s.
New York-

-Atiotiier forttî of pîrotctioin agaitîst e\postire tires whiiclt
lias reccîitly beecîetiiîloycd is tlic otside l'ire sprîinkler sybisnit
Thtis litas beeti npiîticd ont an claborate sente to the costiy tiew
pulic library buîilditng for thte city of Chticago. As tiatty ni our
readers dotibtlcss reca-li. water citritiis liave beeti freqiîcntly
ruggcsted as a mnuts of t'ire pîrotectiotn, but titis is, wve br.Iiece.
tue firsi inîstatnce. ini Aticrica i least. ini wltiei sucit a de.ice litas
actuaily beeti cottstritcteci.*'

GREEN'S ECONOMIZER.

Editor CANADIAN ENGINrEEn:

Rcferriîîg to the -article in your juste îsu ettitled -A Dis-
iissed Etigiticer." il wotld aplicar iliat tue u.tility of tue

Torotnto. Tite question of flue ittiltty oi tue ecototîtizer to the
City~ of Torotîto. anîd of te stfl'teietcy oi lthe tests tîtade. is 10

bc îlîoroîtglly sifted iii ait actauti lrotîglît b>' is, atd ttow pend-
ing. atîd wc are fitliy preitareul to show wvi'crt the piroper lttei

cornes tîtat the ecottotiizer lias dlotte ev.ei'ytiiittg itat il was war-
ranted to (Io. %We cotîsidler il a ltnte utîfiair oit tue part ni yotir
paper ii lte tneatiitie 10 pibli-i exuracis frot Jtuuige M\ac-
Ooîtgaii's report. wlticlî is baçeti iipoti att itnv.estigattn ctirly
ex p>arie as far as otîr Comtpatty is coîicerîted.

Tilv GlitF,: 1Ft'Ft. Eeo.ý0Mt7.Et4 Co.

NEW CATALOG3UES.

Cranies-Tie Nortiierti Enginîeering \vqrks%. of Detroit.
?Jiclî.. 1U.S.A.. have senit out tîteir rst Catalogue. cottifittng of
twevnty pages. whlicît illustrâ~te tltrce mttt>tr electric travelling
<rancs. cotttpresscd air travelling crautes. pîortable pruidaut wtinch.
btand cliis, jib craîtes of titu catiitilever and single hîracc<l type.
air lîoists. Tuttîblers of difTerezut styles sîtitable for foutttdry ttsc
are aIso sitown. Tt is sent irce sn ettqiîirers. G. A. True is
gencral mtantager. tite enigitîcer is 1Edq. S. Rcid. tlc of tue W~hit-
ing Foitîdry Equiptîtexît Co.. Citicago.

The Guta Percha Co.'s pocket catalogue for t89.ogfl o
lîand. anîd it ilhîîstratcs tite variotîs styles- of rublber footwcar
uutade Ibv titis wcii-knowtt cotîccrît. 'uuîdcr tlitir fauttous trade
mark. -Maltcsc Cros" .Xtto, C'.'r couiccitble stie oi foot.
wcar i% slîown froni cliildrcn's, rttbcers to huiictucis portîing
and i lctit's guttît boots.

-SEPTIC TANK SYSTEJi OF SEWîAOE TREATMENT.

A\ great deat ni itîtereut e hcig ta îiii nanrin tii the
Septic tank *ttil ii sc'wa1gc tr,'atieîult C Il. RItst. C.E.. City~
%tngînecr oi Toroto. lia% enttiid' the Sepi:ic tantk sysI cm
for .'doption itn tat cil' Tite follo'.ving, descriptii o i two
plants on1 titis syq.telnttove in op-rition iti the Uttitzd States is
bakecn ironst n rcent isute ni Tite Enginceritîg Nce. 'New York:

Tluc largesît Septir tatnk for tite treattiteut oi e.age tîtu far
iiuiti in ste 17niîed Stnter iç loratrid at Vcrouta. N J.. seveut or
ecight tuites fro-th Te..'r t rccciVe< flie se'.'ge of a1 Irattclt of
the Essec Cottnty L.îtîîatic Asvlîtin. andi w.as sleigncd nnd huili
1)y Jasiý. Owen. AîtocC E, Thir tank anîd -ipplcniesttry
<liter brdc verre put iii nperatint albout Novenîlier. ni9aid tnt'.'

Tecci'.' tii? sevrage irom a laxrge bilintg containing %om? Ion
l)Iictîts anîd attendants Qîtite a large mof area i% connccted
-wit lle flc swe-r .cytcni. flirc onncctioît lavitîg lîcn miade
lieforc, il wvas dcciuied t treat flic çcwige The amiotnt o!

ewtctreaîeid daily i% plarc lit h f Mr Owen at ;o.ooo gallonst.
Thc t ank is oi concrete. and is iS x ý;o it. hy to ft. dleep. giving a

capacity of abotît 65.ooo gallons. It lins a trapped jîîicî, frot a
sinall gril clîatuber 4 fet sqtuare. Titere is a inaan-holu ut abolit
he cellier of the toi> of the cotîcrete roof of the tanlk, but the
cover of ulîis is sealed upt wiîlî ceictit. Tite tanik effituent passes
ott throughi i îG-inclî pipe, beneaîh tite surface oit t four fiuer
beds. Each bcd is 14 ect square. withl concrete wvalls anîd bot-
toits. At ste intersection of tite division walls of the bcd is a
slicet iroii disiribtiîiig P381. 3 to 4 fect iniiiincter. witli a1 bostont
curt'ed upiwards, aind a îîotclî iii one side t0 allove the sewvage to
flow ont to tic bcd. 'rte pais %vas iirovi<l-d tvitl a device de-
signcd to cause il t0 revoive attnouîaticnily tiîrotîgb ote-fotit
of its circîtittiferetice wlictiever ute bed recciving sewage becaute
<îltccl. but the device lbas tiot provcd successful. andtie plcfai 15

slow revolei b>. liaît. The filtering inateriai tvas origitially
composcd of sand at the toi). thtn coke. then gravel. rcsting on
a layer of largc*si,ýcd stone. nîaking a total dcpta of about 5 feet.
Tihis Choked 111 in abolit tltrce utlotittîs of operation, wvhil %vas
in winter %ventler. tnaking it difftcult to (Io any cleatti:îg. Ail
lie inaterial. cexcept the large stonie. lias been replaccd b>' 31/-
fret of coke. witlî 6 incites of coarse sand at tc top. Tite watts
et the bcd itcîlabout î6 inches tboive the top of tlic sand.
Tite taik lias uot been clcaned sinice it was put in use. nlie
ainou01nt of sliudgc which lias accurnitcttd is unknown. as tue
tank is scaied. To the eye the tank effluent. as it flows over the
distribîtting pait. lîaç a cdandy or sligitlv, milkv appearance, but
it $cems Io be pretîv irc <rom s'îspended mauters. On te bcd.
ltocu'er. .1 deicîi of 9 to 12 incites lias a brouvuisi or yellouvi.çl
look. like water standing in a muiddy pool. A silver coini. lîcld
letwecn the tlîînîîh and firiger. cottld scarcely lie distitîguisied ati
a (Ieptht of 5 or 6 incites. Tite tint, eflitient flowiîîg from thc pipe
or dipped op in Ille aud front over the bcd. lind a strong scwage

tui.One of the iliter beds. which wvas, in need of bcing raked.
showed a thin skitî of dark. alinost blnck. sludge. which hand
curlcd up in sntil patclies. oit partially dryitîg out. Thtis. 100.
lins] a strongs scwagce siteli. Tite effluent front te filiter- bds is
disclia-rged into a ditch leadin- int a %niall qtrcam. Tihis efflutent
ait a pointî wiere it issueci front the bcds aiso lind a pretty strong
odor. less decidcd iltati tîtat directly front the tank. As tlie
four b)cds bave a coînbilicd area of only 784 sqilar e ct, thcy
work at an average rate of more than 2.000o.000 gallons pcr acre.
per day. assttminz a total daily f1oûv o! 40.000 gallons. this is
very. hli gî WViti lthe present relation between daily flow. and
taink c.ipaciîv tue revilz retîitin- in the tank about 40 itours.
-issttmîng proper distribution through lthe tank. anmi iing sn
allowance for sitdge acceunînilatilion. Perltaps n sîtorter ç'.ty in
the taink or a more tiorotîitl .eraîion. or both. wotild enabie the
iliter beds to do briser xvork. As it is now. there i% reason in

liciieve iat tite çcv.ge reacites tue becîs in sucli a stase tit uitle
or no nitrification eoîtld bce expectedi. except at a very iow rate
of filtration. Tt i- renlized tlit the beds arc overwvorkcc, and a1
f tipplementiry fitcring iiren is proposed. The prescrnt plant co5t
a1boutSaGo

In 'Marci. 1898. after carcftil studv mbt the more t'ecent
EniîtnctIid ni b)acteriait purification of scw;tge ltad been

miade for tc City o! Colunmbuts. Ohio. anml tlîcir trial then recont-
mided. beginning on a snmall scaîe. an opportunity was
.tfiordcd' Alvairc & Sields. crngineers. Chticago. ta instali a plant
of titis cliaracter for a large Golf and Polo Club bottse near
Chicago. The -oit of ibis vicinitv bciniz a very iayv Ia.Y. wvas
itot -.daipted in internmittent sttiînsi irrizatinit. wlici hand ilre.adv
lîcen intTectua.llv trieui. and tlic expense of procuring sand.
witicl liad 1n lic liaiîled <rom a greal distance. delîarred tue con-,
çidcraîion of artificial. sand filters in nny cotîid(eralî)lc exicnt.
No dilution v -ç tf-sorded for the effiiîent. as the streaim wiîicli
pnsed tîtroîte tie groîuis- lîCCamIe ctitirelv dry d'îring flic
entire era-on vicn ewla.gz putrifitcation wnifl lic necdcd. The
ein vailablr location wvac neectarilv witllin ftoit vicw of the
club liiter. ind wifltin too fet ni a tcçing gra'tnd: ço that il
wat itapnrt.int itat te mctlind nadonîrd çinoidlc lie such as to
enable tue plant tn bc cncealed <rom vic'v.

Under thr5c eirciitttisîance.c. nitrificiîn on preparcd ce .c
bruis wva- deriçlri ilpot. ni a first installation. lxascd iîpon a
scwagze floi o! 2.000o gallons per day. 'vas installcd in a littie
mîore tItan two 'vecks. lite plant consisflec o! a large flu--hing
Iank. with a cnpncity, of 8ý;o gallons. mbt wliich the s~.a-fromi
the miin hbtildiing dicchargzecl t. lha.kt sercen of wire ni 1-inch
Inirei. rmnvinz the large matters stclt -as wastc palier, rigs,

190,
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lenuan and orange pecl and the like. Aller leaving t'his tank, the
sewvage, soniewliat stalcd, tvas discharged periodically upon a
single nitrification bed, in a brick chamiber 12 fcet in cliaineter,
-nîid 3 ect in deptli, filcd %vitl coke, the particlcs of %vhiicli wvere
cli estnuit size and snialler. Perforatcd drains led front bcncariî
titis bed to an autoniatically-controllcd valve in a niau-hole out-
skie of tic chalunier, Sa a.rrainged and apcratcd by imcans o!
difYerenitiatcd inlets and a float as to discharge thc contents of
the bcd aller it liad rcîniai:îe!d lin contact with the coke sotte 21/u
hours. The efllucnt fromt the coke lied tlience passcd on to ý
artificial sand filter, 30 inchtes decp, carelully prcpared of grauea
and suitable materials and well tindcrdraincd, aîîd proportioncd
for a rate of flow of 25o.ooo gallons per acre lier day. The objcct
of titis rooin arrangement Nvas, thant sucli ait anaerobic action as
iniiglit bc possibIqýwotild bc set at work iii the flushî tank, whilîi
was nmade large for titis reason; and that tic partially brokecn-
down orginic initter %vauld bc thc more readily actec ilion in
the nitrification bced. Subsequent expit!rictice led uis ta highly
value titis ieature af thc design andI exteîîd it. The sand filter
%vas onl>' added ai, a prccatitioinry measure. The scwagc from
thc very flrst was of high concentration owing to tile instifficiency
af the water supply-rougli deterimiiations slîovving frcc ani-
nina 3.40 parts per 100-ooa; albiîîloid -aniîiioniaZ, 0.75: chlorine.
Soa. Notwitlhstandilig titis. bacterial activity %ias rapidly set
up iu the nitrification bcd, anul iii two .veels vvas at its bcst, the
effliient bcing brighit and odorlcss. tlîc sand filters evidently
lîaving little if nny work: to (Io. Titis condition iras maintained
ail dnriig the carl>' part of the scason. Anîong thc ininior
practical uifficulties îvhich dcvelopcd ivas thc fact thiat the
scwatgc woauld forni a mîembrane over tlie top of the cokec bcd.
No attention wlîatcvcr %vas giveit ta the plant Iby tilt a.ttenda.-nt af
the club, anI if ncglcctcd for niany %vecký. titis mienbrane %vould
beconîe watter-tight. W'iîvîî titis filin %vas brokemi open the çcw-
age wonild rush down vialently into the coke bcd, slîowing that
il ivas filcd with air bencath. Sa long as tlie scv.gc could bý!
gcot to go down it tic coke. it %voulul purif' iuscd rcadily: and
durisig the entirc stînmcr no deposit %vas ta lie foond nt the
boitoni af the bcd-a difficulty whichi liad bcn (carcdl ai the onit-
.et. Dnring the stiuler the particles ai coke cach becamie coi'-
,cred oî'cr %viîlî a ilii filmn af nitragenlous maiter, sliglity reduc-
uîig tic liqîîid capacity af tic bcd; but evidcnily increasing
bacterial activity. Il is estimnated that with the average flowv of
sewage for the summecr, not lcss than 440 cUbic Yards ai slndge
of go per cent. moistîîrc wcere entircly canstinicd in titis littie
-Pace 0i 340 cnlbic fcet. Thei purification cihcctcd in the carl>'
work af the plant iças aver 93 per cent. of arganic mnitter
rcmovcd.

Ini thc carly part of September wlicri sorme 4.000 gallons af
vMr cancentratcd scvage ivcre bring ptirificd daily. the bacterial
cfficienlcy of boili cake and sand bcd iailed: and the rcstilts
whjch fallowced brauglit into mare praminent lighit ils recent
excellent efliciencv. Wlicre goliers liadl frcquently passed aver
il and hy ht in scares cvery day ivithout observing ils proximity
il bccamce sa adorons w; tu iakeh- its prcsence known for several
hntndred fcct arouind. Steps wec promptly takczn ta tcilDorarily
divert the scwa.ge. and thc filuer ivas given a rest for about a
week. The arca ai the sccandary sand filter %vas slightlv in-
crenscdl. and a new iorm i of flling and emptving dIcvice for the
coke lied wva% introduceti: Ille original one Ilnving provcd un-
relialîle tlîraugli corrosion. Otlicrwise no change wa- mnade in
the plant. the coke nat cven being rcmaoved frant its bcd. At the
end af the icck it 'vas in gaod condition. and scwige ivas again
introduccul in gradisaily increasing quantities. hI ivaç naticcble
thnt Ille coke frccd itscI (rani inipurities, inucli mare rapidly
Uiamî the stncI filter. The resutî af Ilie season's experience hi-
ing met tlic most sanguine expc'cîaîion- ai the huilders it %vas
dJetcrnlincd tn increaise th.- capacity ai the plant. both tn rcclu2 c
tit rteq of flow andin ta met ncw demnndç uipon it frant an id-
ditional building ere:îied in tit spring aiofi ycar. Accordlingly
il wvas rcmodellcd cntireiy and enia-rged so as ta bc filly capable
ai puriiying 6.ooo gallns per day. The ncwv plant cansisted af
a septic tank capable of holding tlîe max\imumn fiai' af 24 houcs.
built af brick. arched! and rod(Icd ovcr. The nriginal flush tank
unas disçpen.ed witlî. and ilie scwage pa-s.sed direct ta flic septic
tank %viithout interi'cning %creen or grit cba:inbcr. The effluent
from thc septic tank patss'd ta twn square nitrification bcds by
means of an altcrnating dcvice whlîih lias now warkcd success-

fully for six maions. The nitrification bcds Nvere ai brick, 12
[cet square wvi.lî ant effective deptlî ai tlire ct. One %vas filcdi
%vith tihe coke tiscd the previaus ycar, whiclî ias foutnd îvhes re-
itioved front its aId lied ta be as decan and brighît as ien it hall
been dcpositcd tliere the year before. Thlî othecr bcd vvas fillcd
%viîlî fille cinder about pea size. The rate ai llow ibrougli tilt
nitrification becîs %vas (initermiittently) Sao,ooo gallons pcr acre
per day, or abolit 2 cuibic ct af cake ta i cubic foot ai sevige
per day. The altzrnatiing device is so rcgulated tlîat the beds
fill iii front five to six liaurs %%lieu runnuing at the îîîaximnum rate.
T'le bcds have scencd ta becoine eftective alter a filmî ai
nitragenaus inatter foanus upoti the particles af coke. Tîte
efilînent auitornatically and altcrntctly disclîargcd on ta the sand
bcd uscd last ycar, wlîich, howcver ivas îîot enlairged at the tinte
thme plant ivas remiodcllcd. The ncwv design sccmed ta be fuilly
equal ta the accasion, and niast effective purification rcsulîedi
evczi wvithiout tlîc use af tîte sand bcd.

A ratlier curiaus and singiular disaster, liowever, beicîl it,
whichi canised inucli trouble and no littie sttîdy for tlie time bcing.
Alter lîaving opcrattcd unany weeks in.a înost satisfactory nianner
it snddenly began ta faIl. The most naxicable (ailuire occurred
ii tic efilînent fromn tlîe septic tank, wliich becaîne opalescent,
and Ille sewagc in the nitrification beds rapidly filledl îvit a
large ainiaunt of black sooty filaments, denoting decompasition.
Il %vas ci'idcni that soinctluing ivas wrong. but for tilt montent
jîist Nvliat cauld tint bc dctermiined. A little Inter tliere began ta
:ippear ait tlîe surface of tic nitrifiîcation bcds a limc sludgc,
îvliicli ran over front tlîe septic tanks. Investigation sliowed
tlîat ibis inas notîisîg lcss thait tlîe calcimii carbide asli froni a
large acctyleiîe gas planît %vliich lias receîîtly been installcd, and
îvhicl i sed 100 lbs. ai carbide daily, tic saturated residue ai
wliicli had beemi claily depositcd lu tlic main sewer. It ivas the
inost convenicnt wa.y for tlîe attendant of tlîc acetylene plant ta
gct rid ai his own troubles, but it made several weeks ai cxcecd-
ing trouble (or others. Tîte as froint ilte calcitini carbide in such
qualitities lias enougli limec ta caînplcely destroy bacterial
aictivity iii the septic tank or nitrification becd, ta say nothing ai
it.q bein-, a niaterial whliclî is. niast disastrons to scwcrs tlîem-
selves byi clîoking aîîd filliîig tlicin with is deposit.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

ANx-,uAi Duxxnn oF ToRaNTo No. i.
Tlîe 13th annîîal dinner ai Toronto Na. i branch ai the

above association %vas held nt Wcbb's restauîrant on Thanks-
giving eve. and ivas tlîc nost succcssful rcuinion yet lield. The
tables iii the main hall ivere filled and an " overflaw.v" table in
tlie adjaining raom well takecn iip. abalit 150 gucsts bci-ng pires-
cnt. Tlîc dinner ivas rcrvcd in Harry WVebb's best style, and
%vas nîncl enjoyed by ail.

Th!e chair ivas occupicd by tlie president, Herbert Terry, and
an his righit %at Maf.year Shawv, AId. li.llamn and AId. R. C. Pet-
îigrcîî of Ilainilton. rcprecenting thez Hamiltan brandi of Uic
C. A.S.E. On the cliairmanits Ict sat A. 'M. Wickens and Aid.
Fraine. Aller wclcoming the guctess and nientianing ilie fadt
tliat ai aInlic he cml>crs ofa Iis association in Toronta only two
%vere îvithout full employnent nt tlîc prescrnt tic, thc toast af
ilie " Quicn " %vas praposcd and rcccived îvitli cntusiasm. John
Alexainder sang *"Stand by the Old Flig." whicli wias loudly
ciccred. Tlîe toast ai "Catnada Ouir Home" 'l as caupled witli
tic namec of AId. Hallam. wiha ivas warmly rcccivcd. In rcspond-
ing lie raid tiat as, an adapted son ai Canada lic always clt it
inîpastile ta do justice ta tlîe varicd cliaris andl the vasi re-
%ouirce; -)i titis imniençc contry. -tnd lie could onu' sav .'it lie
lôvcil it. Tîtere was no man îî'hn came ta itis Dominion ivilling
ti, îork, thai could nat niake a living and save somncthing oî'cr.
Tlîaiirainds îvli came litre poor arc now~ iccalili> A country
latrger than tue United Suates rtnd only Ioo.ooo,,sqti.trc miles lcss
tlîan tlie vciole ai Europe hand great possibilities. Tt ivas a land
cclcbrited nalke for ils liberty and ils loyaity to, the 01<1 Land
(cliers)I. anmd he ivas glad that in tue prcscnt Southt Airican
eriis Calndians wîcre rcatdv ta stand (or tue intcgrity ai the
Empire. WCe ail rcvoitcd ai Uli2 conduct of the Tuîrks ta the
ANrmeni.ins. but tlle conduct ai Uic Boers toivairds tic Uitlanders
in the Tran-.aa.l %v.as ai the saine tyrannieail nature. Tîe B3oers
uwcre. in iatct. the Turks af Soiith Africa. Hec %vas glad ta tell
them iliat the City counicil had declarcd a hall holiday an uIl
occasian ai tic dcpartirc oi thie Southi Airican contingent. and
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lie iiopc.d îiîcy woîîid ail uîni out with liags. Rceferrinig 10 pcr-
soiti illatters tic icit jîîstilitt ifl speaking of lus long services iii
Illte ciîy cotuicil. aîîd to %vital lie tnt donc for the publie library,
and it %vis no secret tiat lic iwould bc a candidate for tlîe mîayor's
chair for 1900. (Volces-" \Vu'll elcct you.") 1-le %vas glad to
fuel duit lie liad te support of so niany of thost present, and lie
slzould du ail inIis powcr to proiuotc the pro5perity of the city.
Geo. W. Grant and J ohîî Alexander sang the duel, ***flie Standard
ont the Braes of Mar," aîîd were cntlatiastically encored.
-Toronto ur City " was cotspled %î'îtl the zaines of Mayor

Shuaw antd Aid. Fratute, wliîa werc weii recetvt:d, and itu tlieir re-
iuîarks refcrr-ed to the grcat atdvaîîittgqs antd brighit prospects oi
Ille Qucln City. NVnîI. i'restwick dien sang a cossuc song aîîd
recci%:cd auli encore. -Tite NMaiifacitirers " %vas replted Io by
G. IL Baker, of %Vestman & Baker, wlîo wvas glad 10 sue so briglit
a silver lininig to tîte ciouid tîtat liad hlîuîg over- iaiufacturers
for soute ycars. 'flle good limes wctre tve:ii indicatcd by titc
priCe Of pig ironl, WIii hast galle 111) front $12 a tont 10 a and
%vas likcly t0 go up to $3o. Sicel Nas aiso i>) iîî proportion, and
tîlieni tliese inatcrials rose il, %vas a baroincter slîowving expaiîd-
iing trade. 1lc was glad tuat titis association wvas not a labor
î,rgaiiization, and look no part as a body in strîkes and agita-
lions, butl ainied onfly 10 iiitprovc te mnds oi ils ineuthers. Titis
na a liopefual sigil. 1Iltere was 1to traite lu wvhîcil there %verc so
uiaîy botclics as in tlîc nacliiists' aîid inciaîiical trades.
Speaking of Ille lied of tteclîtical cducatioiî, lic îvas surprised
how few mencî cotild rend a iccliaîicai drawing, anid the teclîiicai
school lier;. shotîid lave ils work c.eedd. lic lîoped tite
niaciiiîists and ieclîanics wouid take patîcrsi by the sîationary
tilgiticers ini tc mnalter of study for self improvcnîent. for lie

licld ltat etery înechalics ouglit t0 have an ambitioni above tlie
bechl. J. D. Pawvcrs diîeu sang " lrowvn Ociober Alc," aiîd %vas
rccallud. Join NMavite %vas also called on and said tradc in his
lise %%as rcinarkabiy good, and lic did flot know a boiter maker
ia Caniada wvho %vas ont of a job). Compctitiou, hiovevcr, wa%
Sutîl kent, bt Ihe was proud to say that Canada wvas noue coi-
peîing with the greatesi couti-sies ii tlîc world iiî thc productionî
of iinachincry and otiier inanufactutres. Maiiy ineinibcrs of tiîc
C.A.S.E. had becoînc conviîiced of sitc valise o! te associationu.
as soune of lisent wouid not 210w bc in the positionîs they occîîpy
lizid il îlot bcîî for the cozînection. The cngiuer wvas îîow get-
tisig ta bc a niais of responsibility aiid influenice, anii îtany a
manuîfacturer looks ta, iini for advice on questions ai coal con-
ssitîiomi, eicctricit, gasý, coiîprcssed air amîd kindrcd questions.
Aid. Halain hue said lic iniglit rcinind lite mcrnebcrs tital. the
rity counicil lind îlot lost siglit oi the teclîîicai scitool ulaltcr.
but had aircadv votcd 1-73.c0o. but lic IVatIîîeui $25.000 mlore for the

enîsionî of the% wvork. Tite site for he ricw sclîool liad already
bcciî sccuircî. aîîd as sooi as tiiis additionai graît is mîade tlîe
%vork coid go aiiead. Titîe maser wvas now it thie bands ai
,id. Lamub, %viîaii tlîc îîcinbcrs shotîld stir up. lie (Ald.la-
lits) hand donc -lit lie couid to proîlote tuis work. wiîich lie feit
liai1 already bornte frit.t as lie kncw an instance wlierc a yaning
illaîl wiîo golthe rudimenîts ai lus traiing «It this sciiooi %vas
now fillinîg ami importanît placc iii Ncw York a.i a salai-y of

-ao . r. Gr-ay iliezi gave a trombonae solo wlîiciî s w eil
ricnd(erc.. Atelegrans %va% Ilîc re.-i front City Eiuginccr Ruîst
rcgretimîg iliat -ib5ciice ironsu tue ciîy prevenîcd lus bciiîg :it tlîc
disiiîîr. but wisliiiîg îlicin a îîicasaîît stue. Tite toast of Tite
Excetitivr was i-csptmicd se b-e Robi. C. lcîtigreuv. of Ilain-
ijîeil. th..e xrcîtive prcsidiclis. %V110 said lie wvas proliul 10 have
the itninor of tiîe llrte-îdeZCV ai tii asiai, or lic iaokcd
%spots il a1s he greaitcst orgaîtiiatîotit c'tmîe It %vas great
btceaîîse il was; edîmecationial. andc becatise its objcts wvcre solci>
the iîutqehhcctll.-l aidî tcelîtcal îînprovcmnctit of ils itîcînhers. Hi-o.

thekns îicrecretai-y. %va- prcparizîg qulestion imuprs ta bc senlt
(-lit qia.rîti-i. Iiîtl ilîs will <10a îiuîîdît liîcip tue nçsociations iii
rural dlisîiel. :\Ilditig ta Ilie p)rogrcs oi huis .ity lie hiîttior-
oîisly rcfrrrcd "to Torniîîa as thiiuîîrtiucrs suîhurlhS of Giaer
Hauuîitorn. liec oçccl lb iiiiinuuciluliîtg tic wvoik ni lue Toronto
Trclitiic.l Sclinol. Mr- *i-aîe ilîen a.n-_ Kings ci tlîe
Ro-ttl." liro. Geo. C. M\onrimig. c,\ecisîive vice-presidet.t fol-
lo0wct. cxliaissi g b'iely hIl relatiozîs oi tic gcncral executive
in tic difierrent brn iî.c nd sa:id thc Toronto b)raîtclies wcrc
mori-clourisiîing tisit aI a1ny tinte in tc lîistory of the associa-
:itin. aud il finîanices a<~ %vIl as liicnîhlcr.siîip vcrc iii blles- siîapc
tisit cver. lit urgc-d time nccd of icgiliation. wicli wvotld puit
tie stationary ctiginecr uipon as good a footing as the ma'rine

cîlgimîcer. aîîd ioped sonictiliîg NVOîîid bc douc aI tu'e utex tict
iîtg of tîc Ontîario Legislattire. Bro. Char-les Nloscey, trcas-
tirer, ilso s1îokv., sayiîug tin ail minbers iîîîcrested %vaid fiiîd
lii the Sepieniber stîîîîber of Tite Caiadiait Engiier tlîe draft
o! tue iaw wî'iicli it was proposed to stîbîîiî ta lte Legislature.
Tiiere was soute preitîdice yet ta overcoute, bt ait coîutd do
soictlîing 10 riove îlîis fr-oni tte inisids of iîîeiîîbei-s of P>ar-
liaîîîeît. Tite associauionl was praspering, utew brantches wvcre
liiîg forîîîed, aîîd it %eas oîîly a niatier of tinte titi oui- legislators
%votîd flu itto lise. Tîtere %vas nov a permissive law in Oîî-
îario iniuder wiltiehi certiticates of qualification wvcre isstued, but
tiîis did îlot fill tie bill. Tlîce rc nuinbcrs af second-lîand
>tuantî plants iii operatioîî ii titis province, and therc sitoffid bc
sonte sort af inispectionl eîîforced, %wltielî wotild prevent the use
af suclu dangeroîts cingines and boilers. Mi-. Pi-estuvick sang a
couiei soîîg, " Old Clo'," whlui uvas cncored: " Tite Sister So-
cicties " %vas repiied ta î>y Robt. Mackic, o! 1-laitiltoit branci,
and Aicx. MtcRact, o! Toronto No. 2, who spoke briefly andi to,
lthe ptoint. l'le latter. speakiîg of tlîc nced of Solie standard of
qualiftcationî for zltc sîcaui etîginei- îîîntioîîcd a case whiere a
boiler %vas taken otît of ail old tuig. after beiîîg coiîdeîiîncd, and
sold 10 a tuit %ito cecccd il in a saw-iniil. If tItis boiler uvas
condenincti iii a îîîg. wiîere it night have endauigcred te lives
af ilîrc ai- fotur mlets, whly siîotld il itot be coîîdeiid it a sav-
ii, %vliere it %votild ctdaîîger tluc lives of tiîrty or fonty nicn?

Afler a soîîg by 'Mcssrs. Grantî anîd Alexander, lira. Pettigreiv
propasei "Toronto No. l, couplinîg il .vîtit tiîc nainies of Bros.
Terry, Wickeius andi i-uggctt. The fi-st nanied gentlemnan rele-
gated luis speecht ta Hi-o. %Vickctîs, wlîo expresseti lits stroîîg
desire to sec the caisse of tciîical cdtteatioîîn iaîc more
rapidly it Toronuto. No business reqtîired ta auivatce more
rapidly lisait tc enginteerinig aîîd mnechanicai trades. If a inan
cmbarking in sote ttev liste of îuîantifacîuîring vaîtcd sorte ap-
pliance îicvcr tîscd before for a certain purpose il wzts 10 the
nicchanicai lisait lie %voiid go 10 gel te itica put inta practicc.
A itai wiîo cauid woaik ot practicai ideas tvas ivorti soinetiig
to Iis enmployer. andi tue more hce iiproved tue mai-e vaituabie
he bccaîinc. Tiiere wvas îîoîiig visionary in the value of Lecit-
nicai ktîovicdge. lie saw yotng mncts before Iiîiiî who wvere
living cvidcîuces of tite adivantagcs of study on practical, lincs,
and espcci.-lly ai nîcmnbcrsiiip iii titis association. He bchieved in
lte idca of nîtttual licp. Thîcre %vas ito usc in a man Ii'id*ing luls-
liglit iiiudcr a bsiei-in fact the mani %vlio did so gcnci-aily
liat iiîot iiuttch liglîr to itide. As to legisiation thuc uvas no
i-casait wisî a stalionary enigincer shotuit flot bc licenscd. li il
%Vas itecessary, ta liccaîse a marine engîlîcer, %vlio ntigii htave liali
a dozeti fives in lus care for fouîr or f'uvc montits ii Illc yerar, 'il
ivas stîrciy tuccessi-y to liccîtse a staîionary engineer %vlîa nîight
huavc as ntamîy htîîî(rcd lives it lus hands tiîe wiuoie year roundi.
Il uniglut bc laid dowvn as an axiam duat tiere %vas no stîch thing
as the explosion of a boiler by accident, so tai skili in the
liandliig ai boilers atît engines wvas ail important. Bro. Hutg-
gc'tt iahIaoved on tue saisie lisscs, and in regard 0 the Techita
Sciîool qumestion claiitued iszîtt the associationt ouuglt 10 have a
more direct andi larger i-cîîrscnitation on lte board titan it %vas
proposed 10 givc. Aiter tite press hadt been responticdtio by
rcprescîtat.tivcs. of Tite Catndian Engitîcer ai Canatiian Ec-
trical Ncvs te gatieiing broke up abott ta.m.

1KAMILYON DRANdII, C.A.S.E.

A ineîmug af tue Hlamilton braîci of the Canadian Asso-
ciation o! Sîatiosiary Engineers wvas lucîti October 17111, ini ilicir
hall, lthe atîcîtianIicc .vas fairiy large. Tite ncetitug una-et
lime conmmencement of an eduscatioziai moveincnt it colînction
uviti t he sociely. 1o ctid îiîroîtgiutt te lait andi wiiter, andi
to con-isî ou a serues oi papcrs on cducational lopies of par-
ticular valuse ta te zincmbcrsliip o! lte association. Amuong allier
stubjects, urç.aîr( %vill bc madîicitaties, ntccltaîîics. engineeing and
cicîricuîy. A papepr. lime fii-si af a iimnblcr on iaitcnatics ta
bc givcul b>' C. R~. T. Fes5ciidciu, ai îte Westinghouse Co., ticait
exiiaisitilyl %vitii the subIjct o! fractions. In te bcginning il
wias cmipliuasszcil dit il %vas important that ail enigincers anîd
iciaiîucc sitotuit have a îiîorotîgi kmîoviedge of titis subjci.

as tic chai-acter of tueuir wvork, f'cqîîcnîly rcquircd lthe tuse o!
diffucuilt fractionîs. ' Dy blackboa-d examîiilis lie expiaincl andi
iliistratcd lue priicipics and lise of fraictions, front tue clcmcn-
tai-y conînon fraetionu ta probîcins in deciniais, andi gave a num-
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ber of valutable ries ont short zîethods, and the avoiding of coin-
-plicatiotîs in workiîîg theim oui. Aftcr the conclusion of the

paper Mr. Fa-ssenden satisfactoriiy answered anîd explaiîîcd a
nitutiber of questions oit the Obtainiîîg of areas of circles, and
the reductidti of incites to deciintais. Tt was antîounced iliat his
next paper wouild probably deal witlî mnîsuration aîîd formtulas
for obtainimîg square and cube root. Oit a motion by R. C.
Pettigrcw aid George Mackie, a vote of thanks was tcndeca
Mr. Fessenden for his palier. Mr. Pettigrew said titat Lt was the
intention o! the provinciai exectitive of tic association to pub,
listi and distribuite circuilars containing questions oin educationial
topics of particular intemest to cugineers and micciîanîics, and
that the taking ui) and aîîswering of sucli questions wouild bc a
proiniitett feattute in the e2ducationtal tuoventent iu connection
îvitl the local branch.

On1 Oct. 19111 at 10.30 the C.A.S.E. and O.A.S.iE. execultive
hield a :;peciai joint meeting iii the C.A.S.E. hall, 'Toronîto. Tfice
arranging for sote utinor changes iii the details of the clauses
r!crriiîg to inspectors in lthe draft of proposed bill (draft given
in th%: Septeniber nuniber o! The Canadian Engiîicer>, and aiso
the tdvisab;lity of cengagiiîg proper legai cotinsel to represenit
thent belore hIe committcs who tvould act in harmony %vîth
the solicitor of the O.A.S.A., wvas discusscd. Lt was decided to
i5sue a *circtilar to the subordiniatc associations coîîtamîing a
reqtîest for funds sufficient t0 put legisialLon tîtrougli properiy.
and it %vas decided titat the circular -%void aiso have embodcci
in its contents thec questionî of a plchiscite to ascertaiu the
ttishecs of tic C.A.S.E. nienibers as to whlcer an annuai or bi-
riniai convention wvould be hield in future. Fuill report o! the
discussion wvas gîten ini otîr Septenîiber number regarding tii
inatter. and titis is the vote decided nt that tinia 10 bc takcn.
Tite C.A.S.E. executive prescrit wcrc: Presidenit Pettigrew.
Chans. Moseley, treasurer; A. C. Mlooring, vice-president, Jolin
M. Dixon. Robt.Mi. A. M. Wickcns, WV. Wadge and
Tiios. Elliott wvert the rcPreseitatives of Ille O.A.S.E.

TH-E REED MANUFACTURINO CO., ERIE, PA.

in our advertisinig coluinns our readurs ivili find an illustra-
tioni oi a1 new maleabie iroît pipe vise wvitiî tool steel sectionai
jaws. Titis pipe vise is a radical departure from the old style
so fautiliar to ail plunîbers and ci egincers. and lias the nakces
guarantc thaxt one %vili oulwear four o! any solid jaw pipe vise.
Anothier article wvhic to 10 egineecrs is of very great intcrest is the
Economy automiatic ccecntric, cross-ltead and wrist pin oul clip
for marine, traction, and slationary atîgines. Titis clip hiab iaow
been ou lthe mnarket six ycars, attd it is claiîned that no device
aîîaclîcd to lle rotatitîg and oscillating part oi anl eîîginc cani
compare witlî the Econonmy in perfect lubricatioti and saving
of oil. Tt is to the crank pin, the cross-ltcad. lth ccetîtrie, and
iii fact to any part of the engine wlhere tîtere -s sufficicut ntiotn
to throw te oil !rom lte bottomi to ti top of lthe cul). as tue
aulomaîic siglit fccd lubricator is to the cylinder over the old
comuton suction- clip. Matîny o! the large slîops aîîd fatctorics are
uising thesae clips exciusiveiy; the Carnegie Compnny having
titariy favc liîîîdrcd in use, and the L.S. &MSRR Comtpaniy
hanve tîsed about one thousand. Its makers state iliat wiîhlithe
old type o! clip more oul is wa-ted dîîriîg te fourtccît liotirs the
etigine is idie thita is îtsed whiile it is runnitîg. As tlle Ecotiuiny-
clip fecds ouly ivltilc tha anginec is in motioni, and t'lie oul is
sprtycd front the top o! the clip in minute particles, it absolîttely
prevetîts any wvaste vhiie lte etîgina is idie. Tt is a weill-ktlowtii
fact dit the lcast bit o! good oil wiii kcep a sittootît pin cool.
Tite trouble wi-li ai otir cups is to sîîpply suflicieitly :smal
qîîantity of oil to do lthe work ani feel sctîre ltat the cup wvili
continue to fecd. WViti lthe Ecoiiomy yoîî iced tiot set the feed.
ùiîly 10 rcniova the fed cap andi replace it witlt attotier o! a
larger or smailcr feed itole as tae case maiy raquirc. Titis cant
be donc at any time in liai!f a Minute, witltout lthe lise of any
tools. After the proper fccd i% once ascertaincd Lt wili nevcr
chtange; th1e oscillating miotiont puis the oil mbt Opeîîings. and air
comîpression couipictas lte operation. Long-continncd lise does
not affect ils reli.itbility. A gîtaantc to save So par cent. in oil
is given veitl cadi cup by the makers. Tite construction is
ciaimed most perfect and simple.

Tite Clark pipe haingar is anotiter noticeable procluçt of lte

Recd Mtîifg. CO., aitd is said tb be the clieaîest aîs well as tlîe
best of ail pipe liangers. llîey arc desigiîed fur lise oit steaiti.
%%-.ler, gas and soil pipitîg, are mîade o! Itigli grade inaileable
iroît. atîd tlîey are Iiubrea.ka.ble. PLipL;g cati bu htîng dloser t4d
ceii ig thtti wyit aîîy otîter itatger it is ci itd, andc adu tl ent
t0 it> required leîtgtlî cati bc lîad by mîenuîs of a liaîîger boit,
pice o! pipe anîd coîîpliîtg. Tt cati bc pu up or tathet dowît in
au itistat, the itatîger boit beiîtg pu np) first atîd htatger clasped
ovecr Lt. H-atiger bolts are furîîLslied witlt liatîger iiiiless otlterwise
ordered. Tite Clark adjuistable beaîn liatîger is atiotîter type. aiso
miade. Tite Reed %a.tîiuif.tcttritig Comtpanîy, Erie, l>a., will Seti
ciretîlars ftîlly illustratiiîg and describilig these gondis, on appli-
cation.

DISCRIIINATION IN CARBON OUTIES.

L-ditor CANADIAN ENGINEaR:

\Ve are il-. rec.'ipt of your latter o! the 28tlî, aîîd Lu reply
beig to state ltit tîte situation is briefly titis. %Vc have beau
selliîtg otîr 7-16 by 12-inclt carboîts o! secontd qualiîy at approx-
iniately $3 per tltotsautd, ljZ2 by îaitlch at $5, !.o.b., Cleveland.
Tite dttty on otîr goocîs was forîtterly based on face of iuvoice,
but since the last revisioi it the tariff te valuiation wvas in-
creased t0 an av'erage price of $S per îtottsand for 7-16 incht
regardless o! billing price, and cilliez $8.5o or $9 for tue V-incli
size. Tite duty was also advantced front 25 per cent. to 33 per
cctt., based on the uew v'aitaîiott. Tite sauie carbous arc soid
Lu titis country at saite prLces as we have first me:ttioiîed, and
iii sontie cases avait a liticle ess wltere large quatîtitics arc
ordcrcd, buit as a malter o! fact, thuc arc iess o! ltae second
grade carbo-is itsed Lu titis coufttry titan iti Canada, for tue
reason tient the Antericait consumîer lias nio duty to coîîîend
witl, co:tszvqutîly lus carboît cost dcs not ruit up and lic- cat.
îlireforc, uise the ftrst gradie carboît ratlier tit to pîlu tp witlt
a uitli trouble iii tryizîg 10 lise seconîd grade carbons. In Cati-
ada tue tcîideîtcy lias bien to1 use second grade carbons Lu order
to kecp dowît c.xpenise:. By lthe tinte Ouîr seconîd grade carbozis
are iattdcd iii Canatdat tic duty aîîd frcLglit utakes tiin cost
even nmore titan the Aiîricaît contituer pays for lirst grade
carbozîs. Titis is tue reasoît wly îtearly ail o! the Canadian
trade lias been tcctistouitied to tisinig secontd grade carbons. Illa
Caîtadiati custottîs ara placiitg a vaittioti on tîtese carboîts on
tia basis o! tite selling prices of first graide carbons Lu titLs
countîry. Titis is whicre the discrimtintion or uttjusîtiless o! the
revisioti conîtes iii. Yours ver>- truly.

NATIONAL CARItON CO.

ADVANTAOES 0F COKE OVER COAL AS A FUEL FOi9
GENERATING .5TEAM.-

19Y ARITHUR C. FREEM.&-, ATI ,MS.

Tite itaîin o! fuel being one o! ltae large items o! cxpensc ait-
îcriîîg itîto th cost o! tnnt!acluring. is nccssariiy otte it whiici
evcry mntuifactuirer is iitcresîed. Tite îîîost imtportant fuel in use
at tue prescrit tte is coal. The cases wherc wood is uscd arc
exceptionai. aid lîccomntg miore so as tha popuîlation incrcases.
andu timber bacotîtes scarce atid more Lu damnand for strutural
Iiturpo5es. Lt is oniy rccenîiy ta ltae question o! coke lias beait
serio:tsiy considcmcd b)y mntifactîtrcrs liam iii Nca Engiand.
;mthoutgii large qutantities arc antiîtaiiy constimcd in Ile Weast,
iwhcrc Lt enters itîto coîîpetiîion wiîth bot liard and soit coals.
Ozie o! the rcasons wviy titis ftiel lias itot beau mîore cxttisively
îtscd iii Ncw Eltgind Î% possibiy dite 10 te fact titat il is ou!y
r-ceîttly tlitat ils ma-nufacîtîra has becît attanîtatd on a coin-
iiterciail scale. Tite herctofore htigi cost lins also becu ona o! tite
reasboîts for ils no more generai adoption.

Coke, as gencrilly îuderstood. is carbonizcd coal. or the
c,-rboiî o! the coal Ici- Lu the otcns aiter expuiont o! thc vola-
tile suîbstanîces bv ieatiiîg. or. as it is gcncraily calicd, coking.
Tite volatile suibstances, viz., tar. pitcit. gas. aminonia. etc-, are
sinoke produccrs. Abiout one-titird of Ilte tvaiglit a! ltae coal is
îlimowti off iii the coking procass; ltae cairhon Lu oua and ona-
lfli tons o! coal is tlitreFore iargcly reprcscntcd Dy the carb)on Lu

one ton o! coke. Tite mantifactre o! coke is gancrally carricd
on Lu iîaaps. retorts, or ovans, and is spoken o! as gas or aven

*A uuper re2ul before lte Cotton Nlanur'aettirete~ Association, au te annuat con-
,vent.,on in %lontreal.
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coke, referritig. oi course, ta its miode of pîroduction. Iii tîte case
oi ot'el, coke, tîte object is îlot se iinîcli ta prepare coke as it is
ta :>btiiiî gas, Lar and varions otlier pradîtets. lit thie prceîn
day, coal ks coiverLeti iiito coke aliiost exclîisively iii aveis Coi-
sîructeti for this puirpuse. it linviîîg been fotnid iliat by lt tise
of oceits thf- operatiail is muore rea<lily coitticteti, anîd tlîat a
larger quaiitity- aîîd better quality arc obtained.

Coke is prepareti for variotîs ptlrfîoses: For iîîcreaiisg, or
rallier coîlceîîtratiîlg tlîe quasitiby of carboîî ii tlle coal, anti tîus
obtaisi a fuel whiîel wiIl yielti a miore intense licat thtati coal. For
thie puirpose of cosivertiîîs' coal iîîto a fuiel wli docs not be-
cailte îpîst> wliesi igîtiteul. Coal iii coîîsequtice of tlîîs property
bciiig tiiistiîîable for blasi. euîpola, or othter furtiaces. \Vel burnit
coke, or ovein coke, is a liard. îîiifrîî, comptact, solid maî:ss,
difliciîli ta break. and lier llloiîey-coiiibecl. or very liborons. Its
celer is hlaek-griy or iroîî-gray. witli a dil, inctallie gloss. Gooti
coke slionti corîtaisi very littie stilthur. \\'itei disclia-rgeti front
the oveils, coke con-zists clîielly of coliîîîîîîar pieces abotit ciglit
inclies lonîg andt fouîr or fîve iutcles tltiek, wit sinaller pieces
itxeti iii. By a specially desigticd crtisîter, il is tlîeî brokei tlt

îîîta variotîs sizes, as egg, nut andt pua- For boilers il is gen-
erally useti as it cotes froin the oveis. *te ativattge,, claiîîîeî
for tlîis fuiel are tîtat it is clean. tc beiitg ita diuîst. nu dirt. no
sînoke, and but fcw ashes. Il kitties quickly. ittakes tlîe liottest
fires, is easily controllcd, anti requires but little draft. It do?-s not
clog tite boiler flues, hUis obviating Uic frequent anti exlieusive
clcanstng. Thîis sectres tîte coipcute utilizationfth ii eat vaille
o! Ilte fuel. Il is sitiokelcss. \VultIooking nt te stack af a
uiier tireti by coke. il is imîpossible ta tiettriiiiîîe îvhetlîer tlîe
hoiler is rilîtning or itot. Thtis absence ai sittoke, especially
atroîtti bleaclieries and ti ler places -wbere expexisive anti fie
wourk is c:irricti on, andtil uthbiMy populateti coitîmuniiities. wliere
soot anut sinakle arc so destructive, is a mnalter iof ilte im-
portanlce.

Its gencral use -woulti prabably do auvay etitirely wvitl the
sîîîokec îîiisanicc encaîitered inu soule ai Our large cities. andt
~votild aditi iimmasiîrably ta tlîe coîîîforî ai iliose %vite travel b>'
stcaîîî wlîc coal is tiscd. At tlle preseîîu tinte tItis question oi
! tîtokc irouît soit coal ks receiving tlîe very serionîs coiîsitieratioîî
ai tbe iniîîuicipaliti:s ai saolle ai Our large casuerii cities. New
York is seriotîsl>' Uîrteatellcd wiîlî the saille afflictioni it lias
becscu Pîîtsbiîrg andt Cininînati. anîd Boastonî is fast losilîg its
prestige as a cle-aît anti lîaltlîiul cil>'. Fie buiildinigs arc being
injîired b>' sîîîokc, aîîd %vital is far worse tryiing ta the individîual.
tîte inlierior ai Itotses likewise suifer iront the sainîe cause. Fromn
a hîygiensie staiîdpoiîît ilue licaith of citizeils nitust iii a îîîeasîîre
be~ iimpnired by breathing iii this soot. %Villl Ille volatile suit>-
statices reiionvet, tlîe danîgers frontî spaîltnous comîbuîstion are
ciitirelv eiî:-iiîaucd, aîîd it eau bc kcpt witli saieuy asîywhuerc, andt
for au>' lesigil i t lle. Cake is a fuel iîîîlike bittiiîîiiîoîîs coal iii
ie coiiilpoNitioîi, and tll?,refore reqîtircs soîuîewhîat different
treaiuictît wheu tîseti in pilace ai iliat fuel. Il reseiîblcs liard coal,
anîd sbaîult be fireti iii a soisîewlat siiîîilar nîaîîîîcr. Some
chianges iii ilie ordisîary grates will probably be sîccessary te
bîîrîi coke witl llîiiîîîîili ccolloîlîy aîîd cosie eieîuce. but it can
lie bîirsîcd on orduiary grates. 'hîec foilouvisig sulggestions will
bc foîîiid tiscfîîl iii learîîizig ils tmanagemnlit:

ist. lit buîilding tlue lire. put tlie cake oit liglitl>' anti olteru,
iiîîtil the fire is sevezi or ciglit iticlîes thîick. Ain ciglît-ilicl ire
tvill ilîtake stvai iiiiuclî brtier tlîatî a lîcavier aile. 2tîd. It is
bebter îlot ta distisru ilie top) af a cake lire, tiierefore wvlîeîî firiîîg.
spread tilt fuel evetil>'. ta kecp the ire level. 3r. liî bar
airc ver>' sîuitable for bîîrîing coke, anî< tlîey shatîlti be sliaketî
freqîîetiîly. If deati bars arec tiseti, a liglît poker %liatilt b,: rMil
til(lcr the lire freqîîe:îtly te L-eep clitîkers front clisigisig ta tlîc
grate, andi î keep tîleni brokeuii iip. A poker is bettcr titanuî blict
bar for buis plîrpnçc. .*i- il is ligliter anîd moire casily'bî(ld Thîe
abject ks nol ta bar lap Ille lire, lut tao<lî-uacil simail picces ai
cliniker. anîd P>'cl illeniul fiifrmîiug andi rîîîînisig lageiier.
4111. It is ttvçbe takep wauer iii île %sl uit. or ta iuurodui
a jet oi steatti..

Follaowilig kç tb res;iît ni a1 test iîade hyv tc Mltttal BlUr
li'suîranice Co.. of os on.a) the evaparative pauvers af coals
andc ctpkv- conîipared i tlîhe best loit coals. Steain ittakiîig
vailue ký tlîe only criteria:î îîsd iii tiakiiig tmp tic table hîelow.
lThe cokec is ilbt ai tut. New Engl.,nd Cas andt Cake Ca.. anid Iiît
vaille is 1asiql oit bouer tests. andutio proxuimate auî ti ultillatc
am:-alysis:

COMPARTIKrVE itVAI'OiITIVE I'OWItlS 0F COALS AND COKE
CO5il'.RED Wt'TJi Till; DIEST SOi'? COALS.

Soit Colis.
Coin- Probable p.c. Coal as

buistible. ai Refuse Botîglît.

Pocaluouitas ......... ........... 100
Best Cumnberlanid..............100o
Avcra.ge Cumitberland .......... 98
New River ................ ... 95
Ciearlield ........ ............ 95
Piiîsbmrg (X'oîuglioglîeny) ....... 88
Oltio (1Ilockiîig Vtalley)......... Sa
Nava Scotia ................. 83

Antthracite sîcaîin coals andu coke-
Coke (New Etîg. Gas & Cake Ca) 9!
Lykeits Valley Pena............96
L.ykeiîs Valley' flickwlîeaî ....... 96
Wyoninig Pen .............. 9
\-vyoîîî izîg Pea, ]3îîckwbvleai ...
Schuîylkill Pea ................. 93
Sclîulylkill l'en, Bticklzicaent...... 93
Lebigli Pea ................. 91r
Leltigh Pen, Buckwhcat ......... 9gr

The boiler tests arc f uit lengthi tests carefully malle on the
type) of boilers iii general use, and with grates suitable for the
coke. They indizate a vaille for tilt combustible Portion of 86
pecr centi.. botti wlicîî considering the evaparatian alernc, and
Mien allowancc was madie for te information giveni by gas
analysis. The proximate anailysis indicateti a vaille of 92 per
ent. andi thi, uhtimiate analysis indicateti a vaille of 93 per cent.,
iroi wlîicli figures n*e havc cstiinatcd that 9! per cent. wvas a fair
estiiinatc for the evaporative powcr of the combustible. The
percelîtage of refuse averaged 91/-- per cent. in tbree boilcr tests.
Auiothcr boiler test showcd over 20 per cent. due to tinsîîitable
grates for tilt size of coke tiscd; but 9li/2 per cnt. appearcd to be
a fair figure for proper grates, making the evaparative power
of rite coke 89 per cent. ou the basis tiscd in the table.

l'le capancity of the coke appears to correspond to tbat of
anthracite coal of sîiilar size. and to bc abolit 8o per cent. of
Uic capacity of tilt best soit coals. snicb as Cumibcrland, Poca-
biontas and New River. By capacity is nicant the ability to
evaporate steani wvilî a giveil grate area anti draft pressuîre,
irrespective of the econanîiy. lin regard to the bebavior of tite
coke. it wvas fountid to cliniker sligbitly in a miannier siîiliar to the
D)ominion coal (rin whichi it is madie. btît nowliere sicar as badly
as sonic of the pen ani buckwheat and anthracite coals fretquctitly
liseti.

SAND FILTRATION OF PUBLIC WATER SUPPLIES.*

DY R. S. LEA, ASSOC. M. CAN. SOC. c. M.

(Continucd (rom last issue).
Ini Englanti and tc continent, howcver, the experience of

mainy years is available, ibis inthoti, as wc have seen, baving
becit useti long before the rationale of the process %vas uindcr-
stooti. In Enigland particularly, niany of rte supplies are (rom
surface %valts matie availablc by incans o! large storage reser-
voirs; and iii nc.irly every instance the stored water is filtereti
beforc beifig supplicti ta the constimers. The iicw stîpply for
Liverpool. wbiebi was pt to operation in s89?. cornes (rom ait
artificial lakc iormled by tiamiinsg the Vyrniwy River in %Vales.
Thtis lake is 68 miles (ron L.iverpool. anti lies iii a sparscly in-
habiteti district reniote (roui railways or towzns. Yct the water
fronu tlîis source, saf: «as il iy -tppea.r is also madie ta pass
throughi a rand fler hefore bcistg allowcdl to enter the crs-
trihuition pipes. lit Geriinasiy tc tise oi aniy surface waîer vitli-
out filtration is prohibited by law.

But in adiditiotn to the high csîeeni in wîvlih the inethod i
lîchi wbcrcvcr il lias bcen îîsed, tliere are certain health and
niortality statistic-, whiclt arc per t .-tps of even greater si&-
nificanice. The :yphoicl lever cath rate is now eonsidced to bc
a1 prctty gooci index of the purity ai a city's xater supply.
Keeping this ini mid the tables prepared by Jolin W. Hill,
\[.Aiii.Soc.C.E..,%vere exa-mineti. and t death rate fratn typîtaiti

'ront a paper rrad before ii Canadian Soc ety tfCivii Enxlitm.
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lever of 66 cities iii United States aîid Canda ovcr a pcriod of
ycars stiudied. Thicse figures show thaï; the lowcst rates are for
tliose cies deriviiag tlicir supply cither front springs or from
surface water-, whicli have becii suibjcctcd to sand filtration car-
ricd out in accordance with the strictcst mnodern rcqirircncnits.
Trîhey also aidicate the gcncral infcriority of the wvater supplied
to Arncrican cities wvhen coniparcd with European supplies.
Chicago and Berlin lhave about the saine population, yct the
typlaoid deathi ratc of the forn-qr is more tlîan tcn tiînies that
of tlac lattcr; or, iii other wvords, the chances of contracting
typhoid lever iii Chicago are ten tiawes as great as in Bierlin.
Otit of the niany instainces showing tlac bciîcficial effect of
filtration with regard to the prevalence of certain infections
discases, two of the anost noted wvill be cited, oaîe ini Europe
and the othcr in Aincrica..

lianîbtirg and Altonia, thoughi under separate govcrnnîenîs,
practically forni one continnious city witli a joint population of
about Soo,ooo. They botit draw thecir water supplies froin the
sewvagc polluted Elbe River uponi whicli they arc situtctd. AI-
tonia is the nearest ta the nîlouth of thc river, and its water intake
being tlirce or four muiles furtiier down is bclowv the outfall of
bath its own sewers and those of I-Iamburg. The Hamburg
intal<e is about two miles above the city. Ill 1892 an epidemnie
of choiera occurred, during whicli laîuburg, with a population
of 62z,530, liad 17,975 cases wath' 7,61! deaths, wvlile Altona,
witil 143,000 populaItion, liad during the saine tinte 562 cases and
32S deaths, and in nîany of tic cases crcditcd ta Altonia the dis-
(-a.;e ivas contracted iii Hamnburg. Wandsbcck (2a,ooo), just
across tlîe river from Haniburg, enjoyed the saine inmunity as
Ahanta. Both of tiese places purify their ivater supplies by sand
filtration, whiile ini }Iasnburg thc only attcînipt iii that direction
was tie employnment of settIing basins. A filtration plant wvas.
*iowcvcr. in) process oi construction at tîat tinte, and wvas put
iu aperation ii ïMay, 189.3, since wlien tlic typlîoid rate lias
diiinislied froin about 3o ta 6 lier i00,000. Tlic otlier case is
tlîat af Lawrence, M'iassachiusetts, wlaiclî is situated an tîle \fer-
rimnac River, a few miles below Lowell. lit spite of the great
diluîtioi, tic wvatcr of tiais river whichi supplies botii cities is
scriously polluted by tlîe sewage draining into it front tlîe towns
bualît alang its ba'nks; and as a conseqtentce the typlaaid fever
rates iii bath places wvere uînusually ilîi. In Sept., 1893. a1
systeni af inîtermittcnt sand filtration was coitîpleted. The effcct
iponl tiht lîealth of Ille citizcins is shown iii the iollawiîag figures:

Deatlas froin Tyîhioid
Year. Fever per ioo.o.m Popualationî.
1887 ............................. 114
lm .............................. îî4
18&Q9.............................127
1 8ç9a............................. 134
i891.............................. 1ig
1892 ............................. 105
a8g3............................. R
1894 ............................. 47 (23)
1895.............................. 31 (17)
1896 ............................. 19 (4)
1897 ............................ 1

For the last fouir ygrars thle figures in thle brackets represcrnt
thc ininîhr of dcauhs anxosig people <principally îîîill operatives)
v.ho wvere accustanxed ta drink canal water withiont filtration; se,
that the actuîal rcduiction iii tlîe dcath rate wlîicli slaould bc
crcditcd ta the filters is mutcli greatcr evea titan Uic figures
iiidicate. Maiîy autenipus have bcit inade duriiig tîle hast 12 or
iS years ta ituprove tîpon thie sand filer, butî s0 far witlaott sitc-
ccss. Soirue of the înedîods inventcd involve less cxpeciisc for
coaistruticion or give lietter cheinical resutîts: but tîte thorouigl-
îîcss of tlîe bacterial puriticationi cffected by tlîe sand bced lias
flot been equallcd by any.

The only ane of tliese mcthods whili lias been uasec ta any
considerable extent is Uic Americati or Mcchanical Systcm of
Filtration. wlîiclî is eniployed iii several places in tîle Unitcd
States. Sand is thie intrial uised iii tlais proccss tltD, but il is
contained in cylindrical iran tanks. Tîte wauer cniters the tanks.
uisually under pressure. and is drivcn throui tIe sand at a rate
50 tintes as grcat as thie niaximum allowed in tîte case of tlae
filer bced. For this rcason thte latter niethod is sometines Te-
fcrred to as Slow Sand Filtration. With saîcli a higla rate the

surface film aîîuast bc foraned artifire:lly; aaîd tlais is done by
adding a solution of alîîîn ta tilt watcr, wvli boruns witli UIl
carbonates preseait a whîite flocculcaît precipitate. Suicli a filter
will, of course, soon becoaaîe clogged; but it cit br quickly atid
casily cleaaîed ivithout i-enoviaîg aîîy of the saiîd froain tlîe tanîk.
The results produced, tiaider test conditions at lcast, are tindouabt-
edly good; and it lias the advantage over the filter bcd of sanie-
idiat lowcr first cost. On tlie otlier lîand, tlîc charges necessary
far repairs and depreciation wll bc considcrably laiglier on ac-
couint of tîme les permanlent cluaracter of its constructionî; 50
that if proper allowance cotild bc imade for this, tic differeaice in
tic actual cost of filtering a given quantity ai watcr by citlier
process wotîld itot be vcry great. lai any case it will probably
not involve an addition of more titanio li er cenit. to tîte ordiauary
cost of Ille iater. Indeed, calculations ]lave beîî maade slîowing
thaV if a proper valuiation is put tapon tic lives saved by its use,
tîte conîstruction of a filtration plant is often in tlae long mun a1
source of ecaaîomy. Sucli coaîsidcrations, lîowever, scau quite
uaînecessary. A city's water sîapply slîould be pure, wlîolesuane.
and attractive ini appenramîce, inst as tlîe streets shiould be c4an
and wcll paved, and tlae public buildings arclîitccturally beauti-
fui. Besides, laaviaag gone to tlîe expense of obtaiaaing a public
ivater stapply, iaîdifference witli regard tri ils purity or unwilliiîg-
ness ta provide for il would seem ta bc uttcrly tanreasoaîable;
espccially whNvii it cani bc secnrcd for sucli a comparatively sinail
increase in tlae total cost as sand filtration involves.

Il would bc înuclî clicaper, of course, to purify only tlîat part
of tlîe suapply wliicli is used for puarely domestic purposes. But
ujiat would require a douable set o! distribution pipes; and we
shtould also lose tlae satisfaction of knowing that the wlîole of
tie Public sîapply could bc tased for any purpose withi perfect
ianiptnity s0 far as licalth is conccrncd. And wlîcn ive consider
that tîte expense af filtering tlae whole suapply anly amotînts to
two or three cents p2r moatth for cach consumer, it will scarcely
bc considercd excessive.

11ETAL IMPORTS PROM GREAT BRITAIN.

The following are the sterling values of the imports from
Great Britaîn of interest to the metal trades in Septembar. 1898.99. and
the nine inonths ending September. z898 and i8gg:

hlardware...... ....... ...
Cutlery ....... ...........
Pig iran.......... .......
Bar, etc ..................
Railraad......... ........
Hoops. sheets, etc..........
Gilvanized sheets ..........
Tin plates ................
Cas: * wrough a, etc.. iran..
Old tfor re.mnnfacture ..
Steel ....................
Lcad ....................
Tin. unwrought ........ ....
Cerncnt ......... ... .....

Nionth of Sepu.

£t2.803 £2.018
3.704 5.538

273 5.792
405 3.2S8

2.147 55.31
8,059 16.203
4.371I 8,952
5.268 23-394

3.1ss 7.435
- 1,765

4,203 16-917
4,192 21.57

417 4.218
2.859 3.704

Nin flaonuths endinc
September

369.9Sg.

£C87.420 £15.188
39,545 39.304
8.3S6 14.607
6.676 14.257
9.119 113,902

44.181 84,510

43.712 49.069
101.437 141.660

19.S50 39.750
3.574 4,190

39,388 69.677
23.918 34,097
12,292 18,433
17-683 22,643

DRAUGtITIN'G.

A Most ianl)ort.ati fcature af any cnginicia-g or inanulac-
turiaig establishmencat is ils drauglaîing rootu. i !.-rc tle drauaglits-
anian prepares the dcsigîts for work or iinchiaary il is intcnded
ta coîistrutct, and aot the cliaracter and accuracy af thie dratglîts-
mian's îvork a great deal dcpcnds. For the suuccessful prosecu-
tioaa of lis wvork the artist requaires good higlat and suitable mta-
teniaIs. Up ta a rcent date no Canmadian liuse carricdl a stock
oi matlieniatical 'instrumnents and drawing inaterials a(cquaite ta,
the wanits oi a ina-nufactuaring country stîcla as ÇCyîada lias grown
ta bc, antI supplies af this character- have had ta bit procured
front abroad, involviaig dclay and< inuacl expeaise ta obtain the
sýain, and îlot always witli satisfactory resulîs. The Art Metro-
pale, ai Toronto, lias been gauiging tic ivants ai manuifacturers
and engineers iii tItis respect. and lias been steadily adding ta
Ilae stock snicl articles as leading drauaglîtanen regard as tîle
lîcst for tlacir purpose. AncI to-day, it is claimcd. thecre is no
lieter stockcd lîouase iut Anmeri<a in tlais fiu, tlian the Art
Metropale, Toronato. Herc ivill bc fouand iiiathizna-ticail instri-
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itien t' o f th lhiglh est g rade, t lic i tiost popular l>ranids of t racin g
I iten hIine prt paperc. d rawi ng antd dt tail pape rs, as wel I as
ail Ille lesser acce-ýsor;es sltch as liens, inks. peticils. rubber. etc.,
aîty of whlicli articles itiay discoinfurt dt uiscr very inich. if not
of good quality. \Ve illuistratec a few tltiigs, sceliigly smlall lu
tîteinseives. hiut it nuilly cases of grcat vaine to a dratiglhtsizziu.

For exaitiple ail cati appreciate a good muîbber. iid we litre sliow
wiat is cliîîîcd to ha' tlle best draîglitsiîuan mubber, uuanucly,
Hlardtnîltl's grcy piîable rtibber. wliici crases rcadily withot
abrasiont of tlle surface of the palier. It iiiav be ltaid it a varicty

o!f sizes. Atoter riubber inidispenisa.ble to the artist is .s good
spolîge rîîbbcr, whiicli îîîakcs a soilcd drawiiîg look fresi and
netv wvitlt a few strokes. Thiîs is aiso illustratcd. Peits suîîtabie

for amîists anid draugîtusnttii art: aiso litard tu i)roctire, but titis

finiti carrnes a fuull fine of cverytiitiig it titis <ieîîarnîînt. Tîtose
wiil arc cia iied tv bc th litiivst uuîîîîl.î pei ' r dtitiglittttg.
anud for illustrationu arc Mitovn lucre.

LITERARY NOTES.

A\ vcry coitsiîriuig uitile c'îmetlar is iuhat iqitetI by the B. F.
Sturuevatît Co.. of Bosti. Mas.rcgarditîg ilicir cxliatist licads.
wiuici show, tîtat l'y the titili.-atioîî of centrnifutgai force ii te
operatioti of tlik iiead. the %%.lier is tlirouvn ii tsam.d ttu i.ooo
tinties tîte force e\crtvul tupon thte steatin, and is themvby abso-
ltitciy stîparated frotnt it.

.. iodernî Biffding of Nesu York City " iî tii cueite of olte
oi Ilte itiost artistie publîcatiotis issied lin tîte i:iterests of lt.'
,valve tra<lc. lu. cotittît solît' fiuîv Pages. anud beauttful photo-
etigrat iigs of tlites biuîldiiigs arc shiowst. aiuoigst wici we
notice titz New York Lîfe, 'l'lie Emnpire. Comnmiercial Cable (21t
!:tories). Postal Tel"griplh. St. Pautil Building (2; stories).
Sic,-el. Coopler Co., New Vorc Atliu'ic Club. New York 1lIemald.
anud 1Ilotels Majestic. Nctie.-Iiii. Savoy. Manthattan. WaIdorf.
Astoria, anîd litiimois otîer mtodernt edifices it wliicli arc lîsed
lFazirbasiks,' t ,je. Tithe îr,,ik Cu.. Moircal. %vtll lho
î'hka'su d tu fuîriiish ,11 ,î utuaiies tou arclîîîects crcuiig tise
buîildintg- i glu vtt>. antd Utiiers utîtcrebied Ini N.1ives. etc.. wvith a
conî o! Ille Ixook. WVe cusigrauiatc the Fairb>ankis' Co. Ini
x5sidulitt out rttcli at vork o! atrt so fre.' froiti ordiiary comnitoi
place avriitgfeatumes wlticli -o, olten tîtar a book o! tItis

CVarlCîds. IlJ. & J.. putl)iil bu the Meelianîics' Suippiy
Co., Qlicluce. are origitnalinu colitpositiîti. anud o! great scrvicq,
tu Partie doiîg a cotiiî.dFrenîch aîîd Etiglil pîîiibers'

Stupply tra1de, as %vell as to nîa.chiiîiists' tool tisers. 'l'le naites
of tuuis, litiiigb, IîrîîacCs. and valves ire givcît In boti
languaiges. TIile printitg is excellent, antd the gtevil appVar-
itice of the cards ntake thein worthy of a place i t any oflice.
inîach i ne or pînitbinig su op.

'Ile nntial report of %V. Bell Dawson, C.E.. etîgineer-in-
chiarge of Tidal Sitrveys itt Canada, lias beccn issttd iu %he usuat
Blue Book. It is a report of progress, aitd as stici is wclcoinc.
Tlie dtl¶.-rtilcnit is itost ably condncted, attd ilie criticisins
wvhichi arc iade of its wvorks front tinie to tinte it the public
paress art only criticisis of the simili ainouints devotedl to titis.
service by the Govcrnnitiît, tiot to thte way it is expcitdecl.

"Simili 1Eniginics ind Boilers ' is a maannal of concise ai
,Iwclfic directions for the contstruction of sinall steant englues
and hoilers of modern types, front 5 lt.p. downi to, tiodkl sizes,
tom ailitetîrs and others ilitercsîed it stichi womk, by E. P'.
\*atson, latc editor andu proprittur of Thte Enigitner. autiior of
-modernî Pr.actice, ' imaial ctf l anulLtd . etc.. etc.,

illtistrated. 3~o fulîl page working diiitenioitcd. drawings. Pub-
liihed by D. Vant Nostrmîd Co., Ncew York.

- 'le Groviitg I'ite. it Canada " is tlte title of a ltaîd-
soiitely illuistrateul paiilet issucid by 'l'le Toronto Globe. The
public builidiings of dt variotns provintces and of the Domiiont
arc iomt , as wel as pointts of intecst iii thte cîtiei cities. Thte
ciigmaviiig tvas donc hy Moçre & .\lex.tiider, Toronto, antd is a
very finle dispiay of tlte art.

-Flec Statisticai Year Book of Canada for 189S' litas bccrr
isued front dt Govcrititieîtt printtig burcatu by thtc Doinioni
Departinient of Agricuiltture. Thtis is the fotîrteentî ycam of issue.
and, as oit ecc formter appeamaiice. dit Ycar i3okl 15 movrt it-
tcrestiitg tlîan before. A neat folder gives statistics for dt past
thirty ycars of dit population, revenue. expeituiture, public
lantds. lantds ii cultiN ation, postage, sippîîîg, imiports, cxports.
pubîlic <lcbt, cxî,endiîîire on railways antd cantais. the wor<iitg
expexîsts of ail our railways, tiir earnings anîd profits, full
d(rtails of cluartcred bnnks antd postoffice satvings banks. Geo.
Johtnsoni. J.S.S.. is to bc coiigratnlatcd upoit thte exceillent womk
lie is doiiig in prcserving it so contpact anid coitvenient fonts
the statisticai IiistoryV o! tlle couitry.

*A Practical Course in Mcluanicai Dra.wing." by \Villiarn
Fox. 'ME.. assistanît professor of Applicd Mathicinartics. Col-
lve oi the City o! New York. andi Clitas. \V. Ttornas, 'M.E.,
instriietor iii descriptive geoitmýy antd drawing lu thle College
o! tite city of New Yorkc. Tiieme -are imterons illustrations.
Publislied by D. V'an Nostrand Co., Ncv York.

Our advertising departîncît lias reccivrd folir ltaîîdsoîte
utaîl zards fronit J.:nkiits Brus., Bostonî, Mass. Thecy arc issncd
i te itterest of ilteir wvell known valves, jet£ikuns' '6

pcitanîd the Scllars' pattemul inijector.
lI'lie Caîtadiit Hlomîe journal ' lias passedi tnder the

ninaîagceict of .i liete coînpaiîy. called the Caniadiaiî Htome
Joutrnal Co.. andtil tc nrrent uîuutnhct shlovs lhent Ille chanmge is
to the advantzige oi its re:îders. T'its joturntal is 110w thte offhcial
orgaît of the Wonicit's Ilîstorîcai Society, atiid thas deitriiteit
lias îîtuîcli intformiationi of valne to everv Canadiaît wlio éîtrisîtes
the records o! the coumucry's ritTe stibs«crtlitioiu meutains the~
sautec, $i a ycar.

Vhie ;tli cditioîî of tuie P.eiate'Iocket 'Meiuanda 15 to
liaîd. piîlisiied by Coiliery Eitgiîîeer Co.. Scraton, Pa. Thtis
I.ook is, V.-r.v coîuupleîte andc compact, anud is iiltxtîd(cd for mtachint-

-65 teai etigiteers. eled:ricail tvorkcrs aiui yoiie iitterestcd
iii tîeaid kiiîurvd branichecs %viil fiiî it of grcat value. It is
linii iiin* he blick lr'itlîer. pocket iiside cov cm. gil t tit le id
iciges, nui rotîîîded corncrs.

Wec have jui rcecived No. -1. Scpteibcr. 1899, o! Specifuca-
tions. a liair yearly publication o! over 700 pa"ges issuIcu, for ardui-
tt-ts. muir% t 3 .>r% .Ltl ciigiiiect's uM ien si)ecsfiyiiig. and for ail otlicrs

itrtudiii huiutindîg. Tihis iitost w.dibc~ork is puiblislied r
iiç proî,ritors of tuie Iliilcr.s. journal and \rchiitec«.tir.11
Recorud. Lndon.

-. eaks iii ictailic pipes catii be casiiy stoppe<i by a patclîing
dcviee. a U-qlt.aped( yokc being passcd arouîîîd the pipe, uvitlîItle
ends o! the yoke carrying a tIctacitalle licad. with a1 screw it ti
cenître. tvliicli presses a ctisiiioncd patci ovcr the icak.
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NEW RECIPROCATINU DRILL AND RATCIIET
SCREW DRIVER.

Thmis drill is used iii drilling steel; iroît, brass and ciller-
incetils, as wvell as ail v'arieties of wvoods. It is so construced
Ohnt the drill runis continuiotsly to the riglhî, ilnring bothi the
forward snd backward inovenient of thc driver, licnce drills colt-

itoul.rhec pressure to feed thc drill is had by the pressure
against the hiead of the tool, whilîi is provîded wiîlî bail hearing
to redtice the friction. There is no tool iniaie just like it. lie
chutck is of new design, lins tlhrcc jaws. is accurtrae, strong.
durable, and wvill flot gct out of ordcr. No drill points arc fur-
nishied %vith, titis tool-the uîser furnsshing sucb quality, style and
size bcst sîîited for workc reqîurcd in wood, trois, steel, brass, etc.

NEWV 1FlCIOCATING DItLL.

Thec chuck will liold any drill wvith shank 3-t6-iincl diamnetcr or
lcss. To open or close chutck nove the driver ni) to chuck, pushi
down the catchi in lower end of driver, whicli lolds fast the
driver ont spisidle. After drill *s put iii chntck and tiglitcned, puish
up the catch, releasinîg driver front spindle s0 it can be inoved
hackward and forward 10 operale drill. 'fli mnovenient or
traverse of the driver is S8/j inches, and fulil lengîli o! tool (with-
ont drill), is 16 inchses. Every tool guaranteed.

Most ratchet screw drivers made possess one very serious
drawback iii practical useu-that the friction iii ratchet niechan-
isni is so great that unfless a screw is first nmade tighit in wvood by
sorte other mens thc ratchet screwv driver turns the scrcev out
in ils backwvard ntovcen as fast as it is driven iii by the for-
ward miovemient of the driver. The sçrcw is sitnply turncd in
and ont. no progres madz ini getting ilto1 ils place. The blade
of driver instcad of remnaining at rest during backwvard move-
ment is carried back by the excessive friction of raîchet and
pawls, and the screw ivitît it, except the screw is first driven tighit
cnoughi iii wood to outbalance this friction. 'Most ratchet
drivers are quise noisy iii thecir operation, unhiandy to change
from righit 10 lcft, made in a quise liînited range of sizes and too
higli ini price 10 make thein poptilar. This ratchet driver over-

ItATcIUET SCRF.W DRIVER.

cones aIl these faults. The friction iii ratchet mcchanism is so
slighit as 10 bc hardly felt, the backwaTd imoveinent is as easy as
in a good " stem-'vinder " and inst as noiscless. Whien a screwv
is screwed in.it stays whecre pu, and is flot scrcwed out whens
hiandle is turned back. The construction o! ritchet and pawvls
is sucb that necither can bcnd or break, wear or gel out of order,
.and permiits a very compact arrangement. The adjustincnt for
righît or kift hand is exceedingly simple. For righît hand or to
ratchet a screw in, push the slide to end of slot towvards bit; for
left hand or 10 ratchet a screw out, pusli tie slide fowards

*lîa.ndle of driver. If the slidc is placcd Midway bet-%vecn ends of
slot, the blade is held rigidly and the driver can bc used as an
ordinary scrcev driver with fixed blade. The niaterials and work-
manslîip arc o! superior quaiîy in excry detail. The drivers aire
strong, durable, hanndsomesly finislied, and arc made in these
sizes, 2, 3, 4, 5, 6, 8, Ici, 12 incs. Nortlb Bros., Philadelphia, are
tîte miakers o! these ncw and interesting tools, and in te Aiken-
head Hardware Co.'s advertisement. on anothecr page, os.hers
just as unique will bc found illustrated.

-The cil>' o! Nicolaiev, Russia, is about to instaîl a complete
systems of wvater supply. The wvater is t0 be taken front a dIcpthi
of sixty 10 nineîy feet by a series of wvells, a collectîng basin.
and a standpipc. he plant is 10 bc based upon a supply of

.ab>out 2,000,000 gallons per day of eighiteen Ixours. The pipe wifl
amonfit to about -sixty miles, dimensions flot slated, svith aIl
iiecessary connections and flrcplugs. Two ptimping engines are
.pccified, with l3abcock & Wilcox bolers.Tedr fo th
plant as a wvbole or in part wvill bc rceived for about four
niontlbs. Interested parties sbould comnitinicate wviî V A
Datsenko. mayor-o! Nicolaiev, Checrson, Russia.

PAVEFIENTS BETWhIEN STREET RAIL WAY TRACKS.-

lit î8î the xclusive privilege of opcrating the sîreet rail-
wvays in the city o! Toronto, t a peî îod ost hirty ycari, was dis-

psosed of to a Company slow kilowul as Ille Toronto Xaîlway
Comnpany. Thli clauses of the agrcci lut, mnade beîwe nl tîte city
and the Comnpany, that ref'vr more particularly to this paper,
read as follows:

.The putîrhaser shall uaintain the striitgers, rails, lurm-
nuts, cuirves, etc., iii a state of tliorougli tilicici' :y and îo tc sat-
isfaction ot the city enginter, and shial rentuve, reliNe or relace
the sainle as circuitstances ma>' require, anîd as the city eîiitgîur
niay direct. \Vhien a sîrcet %spots wliich tracks arc iio% laid is to
Lc paved iii a permanent inner, oit ceniertc or otîter like
fuutidattiuni, tlîiî the p)urLIli.tàr sidit iîeittu'e î,rescunî -racRs and
sub-struct tres, and replace the saisie, according to the bus* mnod-
ern practice, by iproved rails, points and sub-structîircs of suchi
description as niay be deteri:ied sipon by the city eiigiîteer as
tîtost suitable for the purpose, aîîd for the conifortable and safe
use o! the highiway by tose tising vehicles uliercon, and ail
changts ii tlle prescent rails, tracks and roadbed, coiîstrîctioît of
ncw lines ni- additions t0 present. ones, shahl be donc uinder lthe
supervision of the city eniginicer aiîd to lits satisfaction.

-(A). lis the event, of the purchaser desiritîg to niake an>'
repairs or alterations 10 the ties, stringers, rails, turn-ouls,
curves, etc., oit paved streels, thc purchasL.r shali repave te por-
tion o! the roadbtd so tori up at his own expense.

..i. \Vltin the ptreltaser desires or is required to change
an>' existing tracks or suh-structntres for the purpose of ciperas-
itug by clectric or other motive Power, approved b>' the cit>'
enigineer and cont6rtnied by the cotîncil, lthe cîty %vill la>' dowvn a1
permanent paveitent, iti conjuiînction therewitli upon the track
al!owamtce (as hierein defined) to be occupied by suchi ncev tracks
and sub-structutres. This shaîl first apply only to exisîing main
lines and thereafier t0 brancdt lnes or extensions of muainti nes
anîd branches, as and Whcn tîte city engineer inay frotît situe t0
simue recoînniend and the city counscil May' direct and require;
but sucli tracks as are now laid on a perniatentl>' formed rond-

va:' mnust, wvhen s0 rcqîîired as aforesaid, be clianged by the pur-
chaser as hereinkelore provided, without any change of roadbcd
lteing nmade or any expense occasioned to the cit>' îhcreby."

Under the terrms of the agreemntn the compan>' pays lte
city Ireasurer $î,Goo per annumn per mile o! double track and 8
per cent. of the gross receipts. Whien the receipîs excerd
$î,ooo,ooo, Ici per cent. is t0 bc paid. To raise te nione> for
consîructing tîtese pernmanent pavements debentures wvere issued,
payable in sen years, and the revenute derived front te mileage
and percentage of gross receipîs is used to pay interest and
sinking fîind upon these, lte total amounst o! bonds issued UP 10

the prescrit tinme being $1,210,776, and lte annual payment 10

provide ilerest and sinking fund is $149,z36. This is at present
very neari>' tlîe aniotint received from the street railway com-
Passy, but as tbcsc pavements bctveen the tracks wvill last for a
iuchel longer pcriod than sers years, in a few years there should
be a considerable revenue derived from tItis source.

A great diversity o! opinion lias arisens as t0 the meaning o!
te word " permanent," used in conncclion witb pavements. In

1888 this question wvas in the HigIr Court of Justice belote Jttdge
Rose, iii a case broughit b>' the corporation o! Toronto against
te old Toronto Street Raiiway Company, and afler a consider-

able litigation it wvas finally seîîled, wihoti, ltowcver, the judge
giving lus opinion as 10 the meaning o! the wvord "'permanent."
Wheni the presenit companyeobtained ils franchtise the interpreta-
lion o! the wvord wvas again subjected to a greal deal o! dis-
cussinn. and in 1893 the continuation o! the wvork o! changing the
rails b>' the company and the construcetion oLîthe pavements
wcre postponed front April until Angust, pcn(ling a settiement
as to te ineaning o! titis word. The wriîer lias always taken
the grounci tat. in ibis case te wvord " permanent " refers to
pavements witlh a concrete foundation, and Ibis has sinice been
taken as the meaning o! tbc word as nientioncd in tîtese clauses.
Tt is a great pity that tItis word should bc so frequently used in
connection with pavements. Tt would certainly be tvell in future
cases 10 state explicitiy wvbat is a perm anenit paventent.

»A paper recl before the Ametcan Sîctety of NMantelpai Improveinents, ai the
Toronto bfccting.
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Ili :oitlîîiicte witit tire prov'isionts coîîtaisîed iii Ile
tire iouil3 iiicnitoiid clausbes. iut teu bping t ut o p8,a lants andu

speitcaiutsfor paving the irack aiiowaitce oit Kintg, Quceit,
'oîîgt anid ut lier st retis %%%:ru p)rçvîaîre, anid oit lire 281 t of tille,

t lic tu Strtv,î Riitt al Coîtîatl\ laid clownu a letîîpurary îrack
oit s, iîîg btr%.t. %tîvst of Siiiicoc Street, and tite cuntractor tor Ille

î>~vtetscosiiiiitvîîevd it urk. 'lle n ork ot eit.igiiîg the lracks
antd cuîsltrîtitluiig lîeriî,îeit t e!lîtelîts oit tire lboîc ercts %vas

carrieul oit contintruutly tuitl wittr set iii lwitii the exceptioni
ot a îveek's iîtteritiissiott durittg tire tulle of tire Itîduistrial Ex-
jtusitioii). 'l'lie .111tuîtiit u1tîrack takei t îîp anîd rciaid tits seasuli
tvas 29.9 ilestt. The rail adopteul by tlle Cotmpanty anîd appt oveul
oi by tire city %%,as a 61t/2-iiicli steel giruler rail, wcigiîg seveity
pioliids îu tire > ard. anîd liaviitg a web tltree-cigitis iîîci iii
tlticikîtess- andî a base of 41,Z- itîciies tvide. A sligit aiteratioit teas
afterwarui iîtade ii tire Sizt.o utlite base, tulaking il 5 itîcites iii-
stcad of .~itîciîcs. rVite ril silot wveigits about seveiitv-tliree-
poîîîîuk lu tire yard. 1-*roitî experielîce silice gaiîted a litavier
sectioli of rail sitoîld have becît îîsed. nliîe follotvitg are tire
qutit ies reuui red Io bi.îid elle mi le of sinîgle i ck: Ih ,7 14
toits of scveuity-tlirec îtiid rails 1,cr mîile: 5.85 toits of ftsli
plates, seveitteeti potîîds lper pair: i.8oo cedar tires; i toit of
-pikes. îlîrec-cuîuarters poîîîîd ecdi, i toit of boîts anid tîtts, elle
potllid eacit.

'r'ie wurk of consirttc!iitg titese pavceents antd te laying o!
tiew rails teas carried <li cotiitiuusly ttil the work teas prac-
ticaiiy compicted in 1894. tîtere beiîîg oîîiy a fewv extensions
cuitstrîtctcd silice. Ili coîîstrîctilîg tiiese tewv pavemuents tire
>ircet raiiway cotipaiiy took nip tire oid rails. taiîpd tire gravcl
iitîder tire tics. pitu uiowii ttw rails and liticd and ievdled titent.
aîîd thte pavittg conttractor did tite rest of tr work. It mtay bc
of soutie iîîîcrest to give lite tnîouit of work donce iii cadi year.
tire av'erage cost pcr litteal foot (tire wîidli paved lîeiîîg 15 feet
for double tract%). tr average raIe of pîrogress p>er day antd tire
ulifferetît classes of paviîtg mtaterial:
1892-29.9 utiles Sinîgle tralck cost........... ..... $322.55ý5 00
1893-26.1 mîiles sintgle track cost................ .392,030 00
1894- 9.8 mîiles Sinîgle îrack cosî .................. 116.942 61

Average cost per Iirncil foot of double track% for tire differcit
classes of pavemnîct u ring tliese yearb teas:
Aspirait............. ................................. $5 23
Grantite ................. .......................... 2 43
Brick................... .......................... 4 21
Cedar blocks.................. .... ................ 3 83

Titis covers tire cosu of Stonte or scoria tootiîg. but wvitere
granite \vas tîscu tire coittracter ivas aiiowcd to rclav tlle bloeks
litat wec oin lite Street. Avecrage aîîotinî <loîte pe-.r da>1 ias:
AesPill-t-131 liiteal leet of douîble track.
Graniîc-56 litteai fect o! doublle îrack.
flrick--73 lical feeî of double track.
Cedar biocks-<>6 litteal tceî of double track.

In 189.. o1t McCatil Street. Ilte meîtiîod of contstrutctiont vas
slightly altere!ci as te tite Systclt of layiîtg tire grantite or scoria
tootiting. Tt was fouttid titt wltîen tire blocks were laid as
litaders aîîd st.reiciers lit tire 'valer louiged netcx te lite block
aîtd nssisîcd it desîroyiîtg tire aspirait. l'O prcvt'e tItis il ivas
dccidcd to iay' scoria blocks, 4 x 5 x 9 inclics. paralici t0 tire rail,
and< tîten lay tr aspîtilt. Tite praclice liad been to iay tire first
six inîcites of concrele tri) 10 te botîoîîî of tire rail, lieit lay lite
Scoria blocks utin oruar, aîîd fiitaliy puît in lite remainder of lite
colîcrete. On titis Street a chtatnge was aiso mtade iii titis respect.
Tire uliole of tire cotîcrele was put it at ontce aîîd wliile stili ivet
scoria blocks were potuîcedj ilîto it aîîd icft t0 colisoiidaîe tviith
tite coîterete bcfore lite aspliaît \vas laid clowvn. In aîy extension
cositriîclcd silice i&)j woodcîî lics htave becit dispetiscd %viti anîd
steel lie bars. 2 x >q inchtes, piaced 6 feet apart. are used. the
rails bcingz laidl on a solid licd of concrete 8 inicites in dcptiî by
2o inclis tvide. -Titis nîeuiîod of constructiont is nîtcli superior
tu lite first type adopte<i. and is largely tiscu in otîter cities.
Afler an experienice of six ycars of tire differenit nialerials xîsed.
il is evident that. wiulî tite conditionts existing ut Torontto.
aspirait is not a atîitable paving tcrial to bc tiscd bettvcen
sîreel raiiy tracks. Afler lia"ittg !ben down nîy four veatr.
tite aspliait corntenccd lu disitîtegrale. Titis teas aI irst mtore
noticcable tvltec the aspitaît joirued tire tootlîing. but il teas
not long berore tire rcst o! the malerial b2twcen lthe rails coin-
iiîectcd lu wear int holes. Titis teas due probably to tite fol-

lowing causes: Tire lael< of proî>er fouîîdatioiî under tite tics,
% hitdi %%as siiutt îî by tire Seulemuent ol tire rails In several places.
tlle imupossibiliy of propcrly laîtîpmg Ilte aspitait betwvecit the
toothlîig, aîîd tire constant watermng ot tire asphiai, reîîlderedi
iîccessary by the dutts caused by tire passage of tire cars, and also
by clinatic conditions. Uposi Kinig Street, wincch tas the only
aspiait pavemuent laid tvitiîouî tootiag, a rut wn's Sor
fturnied, reiîdering ueecessary conistant repairs. 'rte tact ot tire
hpi of tire rail tiot beiîig quit as liigi as tilt lead, and tite gauige
of tire track being 4 feet 1oý incites instead of 4 fect 8V2 inchcls,
prubably liad a great ditai te do liu ioriîîg tins rut.

As prcvîotîsly uîentioned, tite iirStI paVIents %vert laid iii
10,and ini 184)7 it becautle nccess-arY to coîîînîleîîce leariulg Ill

tr aspitait and rcpiaciug it with granite, scoria or brick, du-
pvenulig lipon tire amnottuit of travel rifonr tr Street. By 1900
ail tire aspialt betwcîi rte rails will have been refplaceti by a
mort pîermnenct inaterial. Up to tire present titue seveit and
vine-ialf mitles of titis %t'ork hiave been doute. As thest nspialt
p>avemîents were gtiaraiîued for five years, arrangcements werc
madle witlî tire contractors wh'ereby tltey substittited brick for
titis asphiait, and wer%! paid $î.so per square yard. but afttrwa.rd
wtlien the gîtaraulce cxpir.d tire pricc paid for substituting scoria
f0lr ashItvera-ged about $2.40 per square yard. Tihis iinclid:s
î:îking trp tire~ old aspltait and aiso four iîtclics of concretc. 'l'le
aitînunt of nioncy spent upi te rte precrit tiuîe iii substituting
a more p)ermtanient tulaterial tirait asphIalt is $137.340. 19. 111
pult1lig iii blocks iii place of aspliait. tite aspiait was firsî takeuti
oil and Ithen tire coucrete liad to be picked out so as to alford
rout for tite blocks. whiicli were bedded oit a cusition of Sand.
Foriuuately. on iiost of te sirecs, tl coîterete \vas pui il%
betwecît the rails itîst to a dcpta of four incIes. and it %vas nut
a very (lifficltt operalion t0 talcc titis out. Grantite is 110 doubt
tilt» inost utrable tuateriai te use betwceet street railway tracks.
btî owing to lite very stroitg oppositiont of tire cyclisîs to titis
mtîrial tint se u xîci of it %vas tised as tire departntetît voutid

htave liked. aîîd scoria biocks, intportcd frontt Englaîtd, wcrc
utsed instcad. Oit sireels wlicre there \ças %lt a great
dlcal of travel Canadian bricks were tsed. Ccrnntî grolît
was alîttost entireiy itseu for titis work, aitiougi sortie
fiiiing wvas dotte wvitit paving pitcit; but cernent ivas
foiind to bc tire înos satistactory. Owittg. liowevcr, te tire
impossibiiity of stoppittg Street car trarnic whlîi titis work -,vas in
progrcss. il was vcry difficîtit for tire fiiling to becomne properiy
set. On King street duriiîg the past stimuer. %vlicre \vc Wvier
sîtbstituting scoria block for the aspiaît. a portio oui utlite pave-
inint betwcen the tracks tvas laid witit conctete. It lias bcen
down now sortie two niontlîs, but nlot long enioigli t kitotv lthe
resîtit.

ORIQIN 0F THE B. GREENING WIRE CO., LTD.

M'ire, in ils various ntanîtfacîturcd foruts aîîd comîposition,
itas during tire presenit generation beconte so important a
factor in sornie of lthe great inventions and engineering achieve-
nîcnts, that a kew facts as to its uses and manufacture may bc
ittercsting te nîaiîy of otîr custotners. It is but witliin tite prescnit
cenîîîry tlittlite cicîrie t.-legraph. tire ocean cablles, tite great
suspension bridges, tire useful and important telepîtone, the
clcctric raiiroads, lite driiiing for natural gas, tire niaking of ivire
fenciîtg, nniis, etc., lias creatcd sucli an imntîse detttand for titis
article, and stitnîtaîed an industry titat now lakes stîci Itigli
rank anongsi manuîfactures. The ait of making -,ire bas brzii
traccd back to the year 1700 B.C. Gold wvire dccoratced lite
sacer<iotai robe of Aaronî. A specimet uf wire, mtade by tite
Ninevites 8oo years B.C., is exliibited nt tite Kensington
utuseuiti. London, E:nglanid. Honier anîd Pliniy referred ta
similnr productions in tîteir early wvritings. Meftail liadfs, witit
irritation itair of wire recovered frein lite ruitîs of Hercîtiatctim,
are in tite Portici nîtseuni, Naples. Fronti snch remote cras lip
te tue foutîrîeitl centtury. %vire in ils general acceplatîce tvas pro-
dîîced b>' litaîîîîring out slrips of nîctal, and not by the pro-
cess of ' drawing." as now pracliced. In tlîc middle ages tbis
induttsry tvas extensivciy pursued, and the artificers titus en-
gnged wce ternicd wiresmitlts, but in tire earliest days of lite
muanufacture, golci, silver and bronzc appear only 10 have bcen
used. It is substantintcd by tcbnical records titat tc present
nieîbod of drawing tvire uvas practiced in lhe Lenne district of
Germany dîîring tire toîîrîccntlî cenitury, and about tite ycar
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1350 n %vire dravving mîill %vas cecîd at Nureîîburg by a man
liamled Rudoîpli.

The firstiiîerdle îîîantifactory fi France wvas sta, tcd by an
Eîîglislîîîîani, naîned Clîristoplier Grecîiiug, at St. Oier, and
the towni reccntly celcbratccl tic four hundredtlî anniversary of
the. establishmnit of the iiîdustry. About i6ioo A.D., it is re-
corded tuait at Tinîcerii Abbcy on the MWye, pins and iteedies wcerc
inianifactnred by one Greening by naine. In tic ycar i630. a
proclamaition %vas issuced by Chiarles 1. to tie effect tliat the
lîiie industry liad inade sucli advanccnient that furtiier iiinportb
of %vire %wcrc prolîibited. About thc year 1799, Nathaniel Greei-'
ing, wlio camei froiii Tintcrn Abbey, commenced tic iniiuiiifie-
turc of wvire at Warrington. A fcw ycars Inter tic tiriii of
Grecting & Rylands was cstablislied, and carried oit business
uintil tic ycar i8.o, %vlicî the partuersliip wvas dissolvcd. Mr.
Greening taking his sous int business, and establishing tilt fiin
of N. Greeîîing & Sons; Mr. Ryiands' sous continuing luider
the firnit naille of Rylaîîds Bras. It ivas vvitli the firnit of Gîrecii-
ing & Rylands thant tilt laie Benjain Grceiîing, second soit of
N. Grecning o! Uic firin in questiai, scrved a seveîi ycars' ap-
prcîîticcshl as a %vire drawer; tdieui, coîeiiîciîig businiess for
liinisclf, contintued uiii 1858, NvIhcn lie reinioved to Canada, and
brcaine one of tic lioncers of tic wirc iniiustry lite. Uîidcr the
firin naine of B. Grccning & Co. lic coîîinieîiced the drawiîig of
%vire. %vire tveaviiîg and rope iiaking, aîid for îiaîiy ycirs car-
ried on a sîîcccssful and sîcadily iîîcreasiîîg businîess until lus
dcaîli, iii 1877, wlien lie was succeeded by lus son, S. 0. Grcen-
iiîg, whli buili nleti %works anîd addcd inaiiy icw lines ta ilicir
-tire. dy exteîisivc buîsiness. In 1889, thc B3. Grecîîiig \Vire Co.
%%-as iîicorporated as a joint stock compaîîy. %witl Siiiîel Ovcn
Greening.as presideîit, siîicc wliicl timie imnportanît additionîs have
been mnade ta tUieir buildings and niacliinery.

* THE BRITISH PIRE PREVENTION COMMITTEE.

Tlie British Fire Prcvcntion Coiniîitcc, under wiîose
auspices tests of inaterials arc conductcd, wvas fouîidcx allter the
Cripplcgate fire, Lonidoni, of November, 1897, aîîd %vas fully iii-
corporatcd carly ibis year. II conînus a ucîibersliip of soine
fivc liidred archiitects, surveyars, engiîîeers, mîunîicipal oflicers
aîîd ailiers direcîly or iîid.rcctly intcrested iii fire preves.tioni,
arnoîg wlioni arc practically ail tic lcadiiîg meîiibers of Uic pro-
fcssionîs îîaîîed. Tlie ailices arc at No. i WVaterloo Place, Lan-
don, Eng., wheîrc tîte library incîndes a file of soîie sixty tecli-
nical jotîrnals froni ail parts of tlîc world, and tlie rcgulatians
aiîd building acts, etc., of ail couintries. Regular ptiblieatiosi-,
arc issued by tlîe caiiiîiîittec (over Uîirty already liavizig ap-
peared), and business meetinigs are frcqueîiitly field. Tlîe
founder %vas Edvviii O. Saclis, tlie arclîitect. Tlîrce o! tlîe
priniary abjects of tlîc caninitte arc defiiied as follovs: Ta
dirct attention ta tlîc urgent need for iîîcrvased protection -i!
lifc and property fromn lire by the adoption of preventive inas-
tires. Ta uise ils influence in cvcry direction toweards miniiiiizing
thec passibilities and dangers of fire. To undertake sucit inde-
pendcnt investigations aîîd tests af iiîaterials, îîîetlîods and ap-
pliances as nîay be cousidered advisabie. It is witlî thpj idea
of meceting these abjects duiat a testing station ]las been estab-
lislîed. Tlîe prescrnt tests vill bc of an cntirely indepeîîdeîît
cliaTicter, arrangeci an scienîtific lines. but veitiî fuit consideration
for the practicai purpose in vicw. Absolîte rchiabiiiîy will bc
assurcd, records beiîîg nîostly taken autamatically, or by photo-
graphy, and tit tenîperatures being easily regiîlated by the
application of gas. Ait reports ail tests solely state thîc bare facis
aîîd occurrences, wvith tables. diagraîns and illustrations, aîîd on
nîo accatîni will reports iîicludc cxpressioiîs of opinion, or any
exprcssioiis that nîiglit be read as coinparisons ar criîicisms.
Tlîc gencral arrangement and dirction of tlîc tests is in tlie
liands o! thie executive. and fi accordance witlî certain princiî>les
laid down afier careftîl study and expernielt. Tlîe acttîal tests
-ire attended by ilie tientiber. o! tlie coicil and tlie members of
thie cammittcc in rotation, care being taken that Uhc attendance
is always tlîarotiglîly represeîitative of tlîe teclînical profes-
sions primarily iiîîeresîed in thie speciflc abject tînder investiga-
liion. As ta thc finaincial aspect of tlie station, tlîe establishment
e\penses have been met by a speciai subseription wvlici will
also caver tlie expense of condîîcting tests of general teclînical
îîîterest. Tcsts wîiîlî patentcd niateriais, inakcrs' systenis, etc.,

aIre, liove% r, suîlject tu au bcztle of charges, bt t ihese chiarges
aure so figurcd as Io oilly jus. cover Ille aciual cosi. The services
ut tlie îîeîîîbers coiîdîctiîug or attendîing tests art gieli
gratuitotisly. fl ilie first six îioîiilis' n urk ai (lie testinîg stattioln
"0o less tliaîi 27 official tests %vert untderta-keni, and the re!slls
wverc eîiibodied ini iweîîiy reports. 0f iliese 27 tests ilicre wvere 5
%viti fluors. 2 wViil cciliigb, 4 witli partitiOiis, 7 wilu dours, 8
%vitlî glaîziug and L witlî ircaieci wood.

TUE ENGINEER'S AND ELECTRICIAN'S UAND-1300K, A
REFERENCE DIRECTORY.

MVlicîi tlîe Caîîadiaîî Associationi of Staîioîîary Eiigiîîeers a
couple of years ago detcrinciid to publisti a iîand-book contalît-
iîug iii a conveîiieii aîîd comîpact forni a great deal of informna-
lion wluicli suîcecssful staiionary eiigiiieers reqîîirc ta bc fanaîfiar
%vitli; a iiiiber o! otîr lcadiîîg business liauses, whose speciates
brotîglît theîi iii close contîact vviîlî tlî eigiiiers, suicli as cîîgine
andl boiler iiakers, puînp îîînaîîufacîîîrers, îîîaîtîfacttîrers of
dynamnos aîîd electricali nachincry, cievators. radiators, iîelîing,
ùils and cngineers' supplies gciîcrally, took tlîc opporttnity
wvinch %vas offercd tlîcîî of placiîîg tUîcir producis perînan-
cntly before tilt engineers. by sectîring advertisiiig space
ini tle volume. At tlie saine time tlîey gave tangible ex-
piressionî of ticir good wvill ta ilie engiiicers by aiding fi tlie
publication of a wvork whîicli wvas o! great edticatioiîai vailue. The
tiîni iliat tic statiinary enigineers lîad ai tlîcir disposaI for pre-
paritîg suîcl a %wark beiîîg liîniîed, it ias fotîîd neccssary to p)lace
tue businiess -arrangenments ii itie biands of an agcnt. The nicin-
tiers of thie coîiînittee wliich hiau tîte niatier in liand %vert,
Pauits 'Milne, A. E. Edkins, E. J. Pliilip, Albert Sînite, A. M.
WVickeiis, S. Thoînpsoîî, Wilsoni Pliillips aîîd Secretary J. W.
Marr, of Toronto No. i. Tlîe agcnt cîîîloyed wvas W. H. Nfc-
Carilîy, with whoin te conunittee mtade sucl ibcrai ternis as ta
cntîirely fret tic socieiy froîîî the suggestion iliat tlie v'enture
tvas iii aîîy seîisc a comnmîercial oîîc. Tlîc educational features
vvere paralniunt and UIc good of te order wvas tc oniy abject
sauiglir.

Tlîe ageîîî's work %ias rcndercd very liglit, because the
credeîîîiahs given hiini b)y tie corninituc wvere in most cases
suflicient ta cîîsuîre lus recciving an order for an advertisemient
wvlîeti tlîy wcrec prcsentcd ta ihiase, wlîo, as ve have already cx-

1,lained, were interesîed in the succcss of the praject. We ap-
penid tlîc ki.ter of introduction given tlie agent:

Toronto, Sept. i3th, 1897.
To whoiit Nifay Cauccrn:

Tlis is ta cerîify that tlîc bearer, WV. H. McCarthy, is authior-
ized ta solicit advcrtiseiîieiis for Engineer's Mlanual, ta bc pub-
hIited tinder tit auspices of Ille Canadian Association of Station-
ary Engineers. and îo colicce for snch ad vert isemneits au ptub-
lication o! said Engineer's Nifantial.
Giveit tnder aur lîand and seat this 13th

day of September, 1897.
(Copyl.

JOHN W. MARR,
Secretary, Taroîiio No. i. C.A.S.E.

Noîwvithstautding the generaus ternis nmade wviti tlie agent.
the association wvas obliged. after the publication of tîte book, ta
enter suit in tlîc Division Court. ticir solicitors being MeILcan
& lMeCa.ihi.ii ta rcaver iraîn 'Mr. McCaLrtliy tue smahi lier-
centige of tîte reecipts wvlîiclî ivas ilie associatioîi's shiare af tic
proceeds. It %vas imîpossible ta serve a writ, liawevcr, as tlîe de-
fendanit liad iîmoved hinisli beyond tue jurisdiction of the
Court.

A short tittne aga anc o! aur tdvertiseri- lîanded tis a slîabby
volumiie witiioui an index, whasc pages wvcre flot even numnbered.
Its title set forth thiat it wvas the Eîîgineer's and Electrician's
Haîîd-Baok and Rcfcence Dircîary, provincial ecitioîî, cani-
îuilcd and puîblislîcd by tue Refereîîce Pubiislîing Pa. The rend-
ing niatier in the volume seems ta have been sceccd ai liap-
hazard train former hiand-books, fram teclînical journals auîd
tram tc iotusehoid calunins o! tue country wvccklies. Snclb
veluable bits af information as thc fallowing are hîappily illuls-
trative: "To safien aId putty in sasis-run a red hot iran over
it ind it Nvill peel off easiiy." " To find the wveight af a gnind-
stonc 4 fce 6 inchies in diameter, 7 inches thick,"' etc.

Tlîe chicf interesi in this literary venture lies, hovvever, in
thc !act tlîat many of thc leading advcrtiscrs in thie Engineer's
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,Naiîtual, couîpiked by tis, Ciiindiatt Association of Stationarv
Enginicers last year, are aiso found it the pages of titis 'ni-
fadhcred pub>lication. Alintost at tue saie limie as wue received the
Rzcference I)irecborv, we received the foliowving letter.
Editor Ca;nditil Enlgitter:

Sir:-*Thcire have been a numiiber of cinqniries Iately aitani
an cngincer's hiand-baoo. 1 s ati anhorizcd by thc Book Comit-t
tee ta stale tuai lite C..\.S.E. lite siot isstted a book titis ycar.
neititer have îiîey atittiorizc(d'any persaît ta gCt onle out for Iliucm.
Yoîtrs rcseCcîftlly. W. J. \Vutîn,

Ocîiiler 26111, 189. Sccretary TaronLo Nu. i.
The coliitîns of The Canadian Engilter hiave becît at tic

servii:e of the C A\ S.E. silice the formation of tltc association,
-nid we deterinnd to inivestigate a intiîer sa closely alTccîtng
its interests. and aiso titose of the commtercial worid gencraiiy.
Tite £ttajorily of advertiscrs it tce Enigitter's and Eicîrician's
Hand-B.oak antd Rcierence Directory Nverc bound ta bc under
the impression that titis book tvas bcing brougliî ont utidcr the

auspices of the C.A.S.E., bccatsc te voume sltown then Mien
cattvassed by tite advcrtisiîîg solicitor wtas a litatdsonc litaher-
boaiid copy oi tc Engine.-r's Maiiai l te year before, and Ille
roliciîor %vis \V. Ii. McCarthy, wito itad beei the agent ai lthe
C.A.S.E. the ycar before. A ritior, wviicii we wverc tîtable ta
cautfirtt owittg ta tue advertisers bciitg ont ai tatvt, stes tit
the original letter tvas also used ta sccure advcrtiscniets.

Severai of tite advertisers, sîcit as lthe Jîtbiiee Gratu Bar
Ca. attd tue Downer Pattern Works, itavittg becaie suspicions
oi tite botta fides af lthe publicationi, rcfuscd payment for the
a<ivertisctîtcttî aîd lthe copies of lthe boak ordcred, eiaintittg titat
îthey liîd beiieved lte biook la bc pubiisicc by the C.A.S.E., and
that the baoks deiivcred were very inferior 10 te siple sîtb-
îitced. Sutlitas beurn entcrcd ta compel payînent iii titese
cases, aîîd a itumber af adjouruimntns ]lave beurn granled st tite
reqitest af 'Mr. MNcCartity's solicitor, lic bcing ont ai lthe coutry,
wic lie tviil probabiy remain.

Otiier advertisers oniy discovered the trutc suite of affairs
duriîîg lthe cottrse ai otir intvestigatiotn. Titcy iîad tnitcsttatingiy
paîd tlitir accotnîs, being fully licrsitaded tht the Reference
Directory was pîtblisited by lthe C.A.S.E. Among minar
irreguiarilies perpcîraîcd we fottnd tat iited edittons were
golten îtp for dclivcry ta special advcrtiscrs, wha beitevcd lte
ternis af tîteir contract tvcre simiiariy carricd ont in lthe whole
eilion G F. Haworthi, of Sadier & Haworth, in piacing bis
adverti"etnent liad sîipîtilaîed tat in consideration af lthe price
paiid nn atiter adverîiscmeztt ai icaîter beiting was la appear.
Titere cerîainly is no alter sîcit advcrtiscmcnt in lte fifty
çcs wlticii were fttrnisicd to Sadier & Haworîth, but lthe
Beardntnre Co 's idvertisemcnt appears on lthe back caver of ail
otîir copies of tite issue whiicb tve have traced. Normian G.
«Maclecid, tvith tce Beardmore Bclting Co., Ltd., assures us that
Il- vas tld by 'Mr. McCartliy that lte C.A.S.E. tvas pîtblislting
the work. an.d MINr. 'McCarîthy soid iîim the space in tite book
which is :îow occnpied by- Sadier & Hawortht, aftcrwards ofYcr-
ing t0 flovC tue Beardtalore Bciting Co.'s advertisemet ta lthe
liinck caver wiîtattt charge Titus lite earried ont itis promise ta
give Sadier & Haworthi the oîîly advertisenient af leatier bclîing
iii the book. The foliowing firms htave been inlerviewved by a
rcprcsenlative af Tite Cinadian Engineer, and ail tell practicaily
tite samne story of mispiaced confidence. In somne cases the
prices paid wvcre otte lînndrcd per cent grealer than otiters:
P.eardmore Beiting Co., Sadtcr & Hawortht, E. Rogers & Co..
Couiter & Campbcll. 'Mica Boiler Covering Co., Aikenhead
Hardware Co., Jubilc Grate Bar Co., Reid & Brown, Westman
& Baker. Downcr Pattern Works, Badge Mnfg. Co., Redpaîh.
'Reid Automalie Smoke Consumer Co., Pendriîh & Co.

Tite other firms whoase adverlisemcnts appear in the Refer-
ence Dircîory. but tvbom lime or circîîmstainces have prevenled
its ciiing tîpon are: Canada Metai Co., Ricc, Lewis & Son.
Niorrison Brass Co.. Bu?,tis & Co.. Conger Coal Ca.. Standard
Fite] Co.. Royal El'cîtrie Ca.. United Eiectric Ca.. P. I.
Patriarchte fler rinstrance Ca., St. Lawrence Fattndry,
Lxxe Prism Ca., A. R. Williams. Queen City Oul Co.. Cana-
eian Rîtbber Co., Chas. H. Riches. B. & H. B. Kent, and
Fetlterstoniaitgb & Ca.

WVe are sutre tat tite ftil acconnit oi Ibis affiir wbicli w have
given tvill be ai inîercst, îtot o:îly to tbose dircîiy afTected but
to ail îvho rcagnizc legitimate advcrtising as the path ta sue-

ess iti business. Too ofîcît tvide-awake busintess tîten :tttest
tttottey iti advertistng wiîtolt atîy ai the carcnil inivt-.igatiott
witici tie> wouid briîîg ta bear aot att> otiter tranîsacîtitn ii-
voivilng a siltilar aintoult. Itn titis way grave intjustice is dattc ta
iegitiiîîte advcrtising tttedittttts, wijci have becit built ul) by
greal expenditure ai tittie aîîd ttotîey

THE EVERETT COKE WORKS.

The coke oveits at Everett near Boston, Mass., witiclt H. M.
Whiitnecy stated sonte tittte ag o taild sooti use îlire-qnartcrs of
a millionttlotis af Nova Scotia coai a year, are dcscrtbed in a re-
ctt issute ai Tite Mining Record: Four ouiy of lthe tîtaty by-

prodîtets of coal are sotiglit for i lthe works, tta:îîeiy, coke, gas,
t:îr. antc sîipitide ai attunotua. Ail af tue tar is disposed of to lte
National Tar Comtpanty, wviile for lthe aitîtaîia tlucre is a rcady
getterai detttantc. As yeî uittle or tto gas is beittg disposed of, as
cctntectiotns witit tte mtaitts ai alter gas cotnpatîies have flot
beett cnîpietcc. Ot lthe wharf titere are îowcrs for discitarging,
ai the saiste kiitd as titose erecîed hy lthe campatîy at Montreat.
Titere arc aiso coal pockets for receiving coal. Frotn tue totvers
lthe coai is conveyed in tubs by uneans of ait cndless rape ta
packeîs <iilalcd about lteý centre ai the coke aven plant. From
th towers lthe tuîbs rîtn until a pockct is reacicd mbt
wiîict lthe coal is discitargcd. Tite empty tubs do itat return by
lthe rondi tiey came, but continute on and go up an incline an tite
opposite side. Wien ait oven is ta be eiîargedJ an iron car,
lîopper-sltapetl. is run under a choIe-or the pocket-filled and
rîtti lalthe particîtiar aven, as reqîtiired. The car contaitis six
tons ai coal, wviici is the qîtantily necessary 10 a chtarge. Wben
the cake is rcady a steatn ram sboves il out inmb a peculiariy
construcîed, niovabie, citute sitapcd car, ivitit a movabie gale at
foot. to prevetit the cake froîn rutîning aver on ta the tailroadl
utndcrnicaît. Titis car is, say, thirîy feet long. As lthe coke
cones front tite aven il fails on, and rîtns down and aver tbe
iran sitcs on tue car. As lue coke fis lte space on the car in
front ai lthe aven door il is nîoved aiang ttntii the wvitoie surface
cf tue car is covered wilii cake. During lthe lime ai dîscharging
water is poîîred an ta cool the cake. The coke camnes out ai the
aven in an aimast soiid mass, but breaks some, ai course, on
falling int the car. Atter lie coke lias caoled sufiicientiy, thec
iron gale an the car is lifted, and the cake runs mbt raiiway
coke cars. After Janusary, îgoo, titere ivill be pao avens, witicb
wvill reqîtire no lcss a quanlity titan 2,400 tans ai coal daily. This,
aller making aliowance for an occasionai aven being aliowed ta
cool for rcp-airs. tviii bring the quanlity of coal necessary, in
citarging the avens for a year, ttP la 750,000 tons, the quanlity
statcd by 'Mr. Whiitney tit tvottd be reqîtired. WVith sa mucli
favar bas lthe cake, for locomotive and otîter pîtrpases, beens re-
ccived,litatit is in contemîplation ta ereet an additioatta 400 ovens.
Tuat tvauid mean an annîtai consoimption ai coal of i,Soo,aoo
tons, and an annîtai revenue ta tite province of tite large sum ai
$x87,Soo. Tite gas made SO far has been employed chiefly in the
btîrning af te cake, and in healing the îtnchargcd avens. P.ich
tan ai coal praduces 10.000 feet ai gas. 0f titis quantitY 48 per
cent. retîîrns ta the avens, ta pradtîce beat. Tite more gas re-
tîîrned to the ovetis the quieker made is tite coke. Wien alh the
ovetis hanve been liîeaîed 5o per cent. ai the gas made ivili be re-
turned for the pîîrpose ai qîîickcr bîtrning. This wili leuve 5,zaa
feet af gis. far beating and ligbtittg pîtrpases. for every tan oi
caal coked. Tn otiter words tue company ivili have for disposai,
aiter tue ist af Janîtary, the large quanlity afizo,OOOO0 feet aft
zas daily, a qîtanîiîy mucît larger titan is constimcd by ail ai
Boston and ils environs.

Tbe Berlin. Ont.. Rtîbber Mnfg. Ca., Lîd.. bas aint fin-
islted installing ils plant and aiready some 75 tans of macbinery
are in place. Tue main butilding is white brick. tbrce staries.
145x 53 feet l te h)oier-bou"se is 48 x 5o lcet. with a cbimney
roo fedt bigi. The canîract for tbe motive power tvent ta
Gaidie & McCttiiacl. Ltd.. Gait. Tiere are twa large horizontal
retîîrn ttîbtlar bailers ai 130-l.p. cach. Titese boilers iii be
fircd by ttvo joncs undcrfccd atttomatic stokers. sîtppicd by the
Gencral Engineering Ca., Ltd. On the prernises is an 8-inch
artesian well, 255 fel deep, to stupply water. Tite ofl'tcers ai the
company arc: J. Kaiman, president; A. L. Brcithautpt, scere-
t«ar--lreaisurer, and George Sclîlc, manager.
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Tire gas coînpaiîy ait Sarntia, Quît., is iayiîîg larger mains.
Willis Chipmnîa, C.E., lias preparcd plamns anîd estîîttates for

waterworks iii Gantanoqîte, Ont.
R. Dillon, Oshawa, Ont., itiaker cf saw sels and cross-cut

Sitandles, is putting iii a plant for forging boibs, nuls, etc.
Tre Imperial Palier Mills, Sttirgeon Falls, Omit., want tît

tovi to give thrent ait additîonal bonuis cf $îzooo witii se!verai
otiier privileges.

ie datît cf T. G. MNc.Nllici's puip miii ait Union, N.S., wvas
carricd away October 1thtl. It wilI net bc rebuilu. before next
sîtinnier it is said.

Tire Maritime Clay WVorks, at Ptigwvail, N.S., are undcr
commerat to sîtpply tire Domtiniont Iron aiid Steel Company witli
7,000,000 bricks.

Ritcitie & Ratnsay, inanufacturers cf coated papers, Newv
Toronto, have erected ai extension toc x 6o feet, Ilîrce stories
itigl 10 tîteir factory.

Tite lteatiîîg apparatîts in tire Penutangîîisliec. Ont., Re-
iorrnaory lias been clîangcd frot wvod te slack coal buriig.
A cotîsiderabie saviitg will be eftected.

Tire Waterloo, Ont., water tewer wvill be u15 feet ftigi.
diameter, 20 fcet; capacity, 225,687 gallonts. 1-uiitcr Bros., cf
1.iîtcardiuîe, are lite coîttracters. Tite cost is $6,ooo.

l'lie Syractise Smclting W'orks, Montreal, are now rtinniîtg
dl:î and itiglit. Orders received by tite contpaiîy before tire
anuai ituveitory is takeit will bc fiile'l at special prices.

Tire grist miii rcceniy cotuîplcted by R. J. McDougal & Son,
L.ancaster. Ont.. is sttpplicd wvifl powcer by a 2o-ît.p. gasoline
engline. niaiîuifactuîrcd lîy Goldie & 'McCulloch, Ltd., Gaît, Ont.

It wvas stated sontie lime ago that a 'vell-known hardware
n'erciauîî ni Halifax<, N S., and autotiter cf Dartmtouth, N.S., were
;,.%iut to put iip a rolliîîg ii) aî tire latter ton n. The MaI«ritime

Mrtatnow anîtotînces that tlîey wtili establisît a sîeamt
latncry.

Oelsclagcr Bros . Berlinu, Ont ., ire puîimîng iii ait elevator
ai Schacfer, Killer & Co.'s, Waterloo, and one iutu C. Hl.
rioerr & Co 's, Bzrliîî. biscutti factury. aîînd have ait order for a
lwo loit levatcr frot tire Berlint Rtibber Co.

September, i8qç, is tIftb banter mnttî for business in tire
history o! tire Austin Separator Co., Detroit, Micdi., îtîantifac-
turers of steant and oul separators. ie Austin is one cf the
uldesl baffle plate separalors on tite nîazit'et, ana one of lire niest
uoptîlar.

Fred. C. Beresfor<l, London. Ouît., superitîteiîded tire drilling
Oîf tll welis for tire Berlun. QOît.. wvaterworks. Tire wells aire an
average of 15o feet deep aîîd wiil fuirîisît a <ily flow of 1,000,000
galions. Berlin lias ittîerto lIau a wvater s':pply frein a smal
lake. Tire well water is said to be cf very fine qtîalîty.

ýVatcrloo. Otît.. lias ieased a sîtitable lot for a ftîrnitîre
factory to tire fîtrnttre firni of 1.ippert & Pommtîer for a terni o!
tell yeairs at a rentiai not toe\cecd tire scliool taxes oit tire lot
and butilding. At tire enîd cf tire tell ycars tire lot wvili lic deedced
tc,îlîe conîpanry if tlîcy are stiil in businecss and empioy atIlcast
tweuîly-fuve skilled worknietî.

J. M. Ruddock, cf tire 'Miraîtticîti Foîîîtdry anîd 'Machine
WVcrks, was tire sîîccessfîîl îestderer for tite sîîper-st rtîct tire of tite
new stecl bridge across lire Nashwaak at Marysville, N.B. Titere
will bc four spanis cf 1t2 feeî caci anîd one span cf 43 feet. Tire
%vork wvill lhe dlone at Chtathtam. N.B3., anîd taken to '..Iarysville
by the Caîîada-Eastern railway for erection. Tire price is about
$25,000.

Tite buîildings cf tite Ctushing pîîlp miii, zicar St. Johnt, N.B.,
wiîict wvill be coîtîplete îîy tite entd cf tite presclît niott, cover
56.517 sq'îîare feet, aîîd comprise tire folIowitîg buildings:

Mc ine 8o by 66 feet; sereeui, 144 by 6o feet; biow-off. 144. by
3n feet, digester, 144 by 28 feet; wvood, 16o by 45 feet;, beiler, 131
bY 75 (cet; engine, 50 by Go (ect; cîtem-ical, 156 by 50 feet. Tire
cliimney is te be 200 feet itigli. and a Wltarf 370 feet 10,1g is being
htlt. ie ouîtputî ii be 5o tons cf pîîip daily, aitd 25o tuteit will
bc employed.

Fisk & Co., curricrs anîd finle leitlter inkers, Montreai, irc
asi<ing Lachine, Que., for a bonIus Of $25,COO tO eS.abtIili a factory
in Lachine 10 ciloy 6o people, and PaY $35,000 annuliallY in
%wages.

Ldiîiotton, N.W.T., is offering frec site and exemtion troii
Ilazaîioîî for tenl years to anlyunc %who wvonld cruct anîd iiltaîn
a fuiiy cquipped foutndry and zîtachine* slîcp witiin tire corpîora-

J. Il. Wilcox, Il. Buckel, J. E. INcGarviii, F. \%'lcox, Alice
M. Buîckel, Toronto; J. Btuclel, New Haînilbtrg, Ont., have becn
iuîcorîîorated as tire Cyclone Woccn Wire Fcnce Co., Ltdl.;
capital, $3o,0oc; chief place or business, Toroto.

Last wvinter tire Goldiv & INcCulloch Co., Ltd., Gaît, Ont.,
sold a ." Model " gasoline enigine t0 D. 1>. Tobin for cutting ice.
So wçll did tire experinient wvork that. the cotupany lias shipped
two more to Mr. Tobin to bc used for tire saine purpose tItis
scascul.

D. A. Riplcy, Pittsburg, UJ.S.; G. WV. lnrkliart, J. P. \Var-
riclc, Detroit, U.S.; Il. S. WVarrick, WV. A. Smith, Kingsville,
Ont., and S. H. Chisiiolin, Cleveland, U.S., liare been incor-
porated as tire Ontario Glass Co., to inakc glass in i,.ings4villc,
Ont.; capital, $îoo,ooo.

Tire Prescoît. Ont., waterwvorks are now pîractically cont-
ptlete, and water wvill bc turned on abott ite end cf tire month.
\\'ni. Watson, whose narne is familiar to ail readers of our coi-
ltins as a writer on sanitaty matters, lias beeni engagef on tire
wvorks as iinspector for the enigineers (luring construction.

Tire Carborundum Co.. Niagara Fails, N.Y., and Ontario,
lias just issiie(l a neait littie bookiet, whichi shows that car-
bortindiiiit. thotigh a iihr priced abrasive tItan emetry, is
iapidiy incrcasing its sales. Tire pamphlet contains a number of
lvttcrs whiiciî say that carbortundumn wheels are tire best in use.

St. Hlenri. Que., lias bonuised tire Lang Biscuit Nlantif.acttiriig
Company, Montreal. Tire counicil exempts thre ccnlpany f ront ail
municipal tîa\cs for tenl years, tire coînpary undcrtaking to bulid
a factory in tire town. and t0 expend rit lcast $ioo,ooo annually
iti wages Tite coipany lias bouglit part of the Druninond
piropcrty. andI %viil erect a building fouîr stories highi.

W. McDoîîaid and D. \IcGregor, WVestville, N.S.; R. Bell,
I) R. Campbell aiid J. F-I. Marshall, St. John, N.B., hav'e been
inicorporated as tire Mtaritiiî Glass Co., to carry on tire manui-
facture of orntaniental glazs by bcnding. staining. silvering,
ctttting, etc.; capital, $15.000; chief place of business, St.
john, N.B.

Colin Camnpbell, St. Hilaire, Qîte.; G. R. Starke, R. D. INc-
Gibbon, Q.C., J. A. Prevost and Victor E. Mitchell, barrister,
'Monîrcal, have been iniccrporated as tire Arlington Cab Co..
Ltd., to buy tire business of tire Ariington Private Cab Stables.
and establisît a lite of automobile cabs to ply for itire tit Mont-
real; capital, $îoo,ooo; chief place of business, 'Montreal.

Erncest Rolpît, of Sproaî & Roipu, archutects for Lev'er Bros..
of Stunlighut Soap fame, lias let tite foliowing contracts, aiouunt-
iîug te over $i4o,ooo: Carpenter wvcrk. W. & J. Clarkec. Toronto;
nîiasonry, Cannon & Sens, Toronto, steel structural work.
abolit $5o,ooo, Hamnilton Bridge Co., Hamilton; ir' ofing, Forbes
Roofing Co., Toronto; galvanizcd irout work, Douglas Bro5.,
Toronto; soap machincry and soap panis, Jnio. Inglis & Soirs.
Toronto: flcine luoilcrs will be used.

Tire Goldie & MtcCilocl Co. lias at prescrnt a nîuinber ot large
orders for flotir nilling inachincry. Ainong tliese arc the equip-
tient for a 175-barrel iii ait Saskatchewan, N.V.T., to be
knowni as tire Farniers' nîill. wvlicli wiil bc installed in a fewv
wecks; a go-barre) muti at LeUuc, N.W.T., for J. P. Findlay; a
xgo.barrel milI ait Brantford, Ont., for Wood Bros.. whicli hias
jîust been ptut in; and for tire Douvling Manufactulring Co., at Ed-
inonton. N.W.T., a Mill With a caPacitY cf 175 blirrels Of (lOur
lier day, now being installed. Qute a mnitber of otîter orders.
for sînallcr milis in variotns parts cf Canada, are also bcing fillcd.

Tire Sissiboo Ptilp and Paper Co., whici nmade a successful
floiation of stock last nuontît, wvill absorb tire property e! tire
Sissiboo Falls Putlp Co.. at Weyiouth, N.S., and wvill build a
new iiil thirce miles furtlier down, eperatir.g botît. Tire îwo wvill
hanve a coîubincd capacity cf forty tons cf dry pîîlp per day or
abouit mo,00 tons annually. Tire work cf erccting tue netv miii
%vill be commenccd at once, se that it uvili bc in operation next
venr.
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Trite Hiamilton Bridlge Conmpany lias takemi ont a permait tu
Isu1ilmi an adticion to its %vorks.

'Iî,ltrç %%ü ieb. a îîmlltusà duliar buisson amid iutti buit by tige
C.P.R. in \\Viîipileg nieN yemr.

Arranigiemts arc baii tu lit limider %%ay lur the esîabiimeit
u! a lîct stig.ar refaitery nt .Aylimmer, Ont.

'llie conitratct for the newv sîipite pîull 1111i buîildinîgs at
S:ault Ste. Marie, Ont., lias hbecn iut to NV. J. Il iii.

A great deal of building bas gone on iii 1ctrolia, Ont., dur-
ing tlle past season.

Il is piropo't05! to orgaîtize the l.amuttbtoit Co.opurattve
Crenicry Co. :îîîîong the, farimers iii the neigliborhood of
Petroiea. Omît. Tite capital stock wiII bc about $25.0oo.

l'le elecetrical foutitaimîs put inito the Crystnl Palace, L~on-
dloni. Emig.. are suppiemi by punlis buîlt by tlîc Goulds Niîifg. Co..
sreîca Falls, N.Y.

A neant foider contaimiîg pirticulars of the large lentlier
In.It beiis lundie fur dIe Ogil'. k Millinig Co. Ilis hcen issîîcd by
Sacier & H aworthi.

Tlim market for iromi andm stcel scrap) is reportmi 'cry actiic
hy the Syractise Snicltimîg VrsMontrcal, wiîîich Comîpany is
large bîmycri; of tliesc niateriais.

Tite Ilonse of Refuge for Ontario coutity wilI bc lauillt in'
lPort Perry. Oîît.. that towni li.avim'goffert.d a bonus of S.ý.ooo, amid
am irec site. T ie building %viIl cost $20,000.

Tite Dominion Goverinmeîit lias placed an order for -ani iron
:.Iioîv case w.ilh tlic Goldie & 'McCullochi Co.. Ltd.. Gali. Omit..
w( comitaiii the nlincrai dispiav ai tlic Paris Exhibition.

Fiittven large bagasse filters for sugar plantations iii Mexico
have just licen liîipipcd via Newv Yorl, anid Vcra Cruz by the
Goldie & «NcCullocli Co.. : d(.. Galt. Omît. Tite saisie firi lias

nu.t liaîîd an extensive order for special iiiciinery for tic St.
Chmarles Comîdensimîg Co.. %wilîi is buailding a braticli inii Tgtersoli,
oistario.

F. C. llillings. slipecrimîe nd(ci aio tue fanmous Billings &
Spcncer wvorks nt llartiordi, Colin.. manuifacturcrs of fille steel
clrop forgimîgs. wvritcq of the Ynkee Tvist Drill Grinicler.
dle-çrilt-mi iii nur Seienîilrriiher - "nm r Ti iç tliî b>crt <rili
grincler Biliingç & Sîîcicer have ever tierml " Tli< grinder iç
<olmi li the Carmis o . '.Iltl

Shurlcy & Dictrich. G:alt. Omît., arc nour samppl3 ing timeir
c.easîcr trade irons the Braver w.orks ii Slherlbrooke, Que..
receismîIy t.iken ov,-r hy imein. Tlîey %viIl also niakec nxes in
Slmerlronkec. Tlicy are also remmoving lthe ironîbmsem factory
front S-. Catharines. Ont., latclv bouglit front the R. Il. Smnitit

ManîiacuriîgCo ..amîmi arc pimttimig up a1 large stone building iii
Gaît for it% reception.

Tite Golie & 'M\cCiilioclî Co.. 1.1d.. Galt. Omît.. is turming
e.nt <noui- vr'. large. emî.iimîc <if lite \*limîg nilmrr are rilginesç
for uic- Viiic:îi Trn Ca WVitniipîcg RZ C Fmîi<i. Nerpawn.
Mlan thIle tnwmi of Barrir andi uIl tnivit ni i'rrcrnt flMni
Rumbîmr Co.. Berlin. Ont.; Doiniiiiomî Bridge Go.. Lacinme. Q~ue.:
Kieiîiiedy & Somî<. Owenm Sondm. Omît.: Imîtcrcoionial Raiiway Go..
Si. Jolin. N.Bt.. nc tle Siamîdird Shint Co.. Monircai.

Duîrimîg time iat i'.'o scr ite clc'.cbiîiîenît of tradle ii comm.
mm.-ctiomi 'vitl i lleAlioni Iro Works. Victoria. ll.C.. lis been

Il t. lsait pmheonemal. Mi~stu Torntto Glishe rccemîiy.
i- :m') tS~6ie commipaii8v '.ere. gvinpoimg about go mecn. To-dayv

ilic have ab11out 260 s'est on imeir li-ly mill. Ii aditiomin lis
ilicy livt w.iîliin tli îl wo -. as aldlecl to Itheir p11a1nt. involv-
i-ig an ec îduitire -ni$.0. For tlmc las: iwvo îîiotilir, timcy
ha.ve Imami iîifIc wnrkimig itutu: .181# 'it ini Ardrr mn keîî pare wvitli
Iimir ortlcrs.

Il lia' lCCli e 1m il frouit l i iat ilucre n c.m t nor

dlisary mniililàrv aaea Alr.it OCInhier 3Mi. wilil I.;
tracmion tiiginre -iui 4o trumel« wçrc i-ilrçtcl îîrevinîis timecir

q4.ir:mmr.- for S'ili fNi*e.i A çtrretdm <f .camîdy. rnclv rond wnva
.ciru.'utl inr Ili- rm<l amîil gai an11 r'ceeiie,îl riaimce in ilmecrvc the

1-oimm< 4%f 11i,- simgisrc A sîeetp diicm îi ul 1iike. tWvo ami tlitrer
ilr Ml;. w.rr, C.%;riv Ii-r'cd *rmomm,.tî ati liitr Ille wlmet'ls

<a INi. , &r'~ l~p A<timr rtîgu'lc pimiiem omît ii11" dliî<ald nmîeq Tite
n'mi.ro Conmliaîmghu a-Ilid i'rimer 7 nmi< a-Ind ViriAr N.\.tpnoli at'

icl.l.l ther ivsile amîil '.vere tînt'- 1 pliaeeail 'vitii lime rois Twcmaty-
four oaf imc'se clgiires %illb uc e;aîIChmed Io Southi Africa.

Thec B. 1'. Sttrîe'.anî Cu., uf Bostoia., lias ibsued a
circular relittimig tu ils cxhaust litads, '.'.lcla imiiakub clear tlme
çffiu.iciacy of centrifugai furme ab a nicais of scpa.ratimg waten and
steai.

Tite Waterloo, Ont., Mammfacturing Co., agnicuitural impie-
nienît makers limas ducidemi to build an additionx to its factory,
200 x 6o feet, two stories liigh. One stony wilI be complctcd this
fa Il.

Tite miw buildings ceccted or imi process of crection since
Jantiary ist. i&»., iii Vanîcouver, arc statcd by Tite World to bc
valuemi nt $2,475,ooo, amîd tlle value of the mumnicipal immprove-
îîîcmîts iso beîîîg tndertaken ai timis tinie amnoumit to $280.000.

itrne ivill bc tlîre veiitilatiiig sliafts placed in the nortbern
p'art of Toronîto t0 vemitilate the sewers wliicl in th uic pper por-
tionîs of tlic city at timites cii a horrible stencli. If tlîis experi-
menti proves successful tiiese veiitilaîing pipes ivill bc generally
inttnoduced.

Vthre is a vcr large lîrize offercd ior the !).st 1pamis for .t SYS
teni of wa.terworks, drainiage amid clectric ligmtimig for tue towmî
of Levis. Que. Tite prizes are $r,ooo for tlic besi ama $Soo for
time secomnd best plan. Tite details w.ill bc fournI in our advcr-
tisimtg coimmîîmîs.

E. Dowling, W. DoNvtiîtg, R. P. Ottîewdll, 1. H. Dowling,
J. B. Dowlimig andm Il. W. Dowling. farmîmens, Norîlmwest Terri-
tory, have beurs incorportemi as time Dowling Miliing Go.. Ltd.,
w.itli a total capital stock of $.sn,ooo, hecadcuuarters in the Ed-
niomttom Setîleîmemît, in the District of Alberta, N.WV.T.

Tite L. S. Starrctt Co.. Atîmol. Mass., U.S.A., lias decid
.o disconitinume the manufactuîre of miiiing cutters, and bas soid

time stock. nmaclimiry and good ivili of thecutter depa-rtment to
F. J. Gay, for the pasi l'ave ycars a pantner wiîli tiemît in that
bramicli. and aiso manager of it. E. T. Ward is to bc assoeiatcd
%vitli Iiimîî under tue fîrin iaii of Gay & Ward. Tite L. S. Star-
rolt Go. is confinimg itslf t0 tîc manufacture of fine rieclianici
tools aIrecldy fairly known in Canada to îiaclimists andmite tool

5mppiy tracle.

Tite Associationi o! Archlects of Ilme Province of Quecbcc
upmie<i ils ntew roommîs in iotitreal a short timîme ago by holding a
receplion. wliicm was attiîndcd by imîtens; of lIme association
-in<l a titunter of distiiiguisicd gucsts. Inivitations li< bceîî givcn
mo tue prcsidmîî of lime Royal Cargadiami Academiy. idmo %vas
prescrit. andl In -. icimriicinmis ini Momitrcah: îo the oiicc-lîearem's of
tue Art Associationi. of sime Catadian.Socicty of Civil Etîgineers.
and ni tue Rtnati.ssaiicc Clubi: Dr. flovey. deami of ithe Fa.cit oh
Appiemi Scienîce at McGiIl Unîiversity: Profcessor C. Il. M.\ci.eol.
r. W. St. George. tue professors oif tic Ecolc Polytechnique.

tic. Tite presidlemt of lime aissociatioti. Profesçor Capper. of Mc-
Gui mic rsit. ccivemi the itembers and ilicir gaiests.

Oaîc of the rcasoiis whvy Caiadian puîlfs is now. so itich in
dvmiiii iii Eîgiand is beccamîse of tue eniormmons cosi ol puip

u. ool iii Swed(cn. lte former source oif ;siiîplv. Fornicriy a cord of
puip Wvoodi. 4 x 4 \ 8 fi. cosi iii Sîvc4dcn $2.». Nonv iî cosas Smo.
Tite ingicmtry liasq so 1ici lime suipply iii imat coumntry ilint a
reduicemi cul amu praciicaliy proiimlitivc prices have rcstiiltc<. Anf
iiîel:inec ic givrii iii a ca'itiiiiîmrarv of mit Emiglisili iiîjil in
Sivedemci iliatlai <',o.oo iogsc las:I.I ycar for puill ur-irposecs. 0f
Ilii lot 300.00n ivere niy ive imilics nt lime toi). tlmu<z cbowing

tiat the lanrcr trce arc getlimmg vrry -zrare. A rîirc'scitativé* of
a:. , iiglili frmîii hateiy iiiauic comtricis in Nova Seoia. il is nuid.
for 25.000n I<bls n <t! p4 Io lit dl:vtrcd nent ye-vr.

F. S. Evamis. of Ilme E & D. Bicycic Go.. reccmîuiy statcd tuait
hIe v~ery large tramie in Cammada prcviotisly clone Iiy time colis-
p.-mics iow isicori)(ortcd ii Illc Amncicami Bicycle Go. i., to lie
pie ser%.cdl amni contimîmm h% a s>siidic.itc of C.inadanii cauitaiists.
whia have juircliasi.ç for Caiada front tic Amîmericami Bicycle Go.
ail timei patents. riglits. goomi iili. andI busimîcs%. and w.iil im-
niciliatciy cst.abllisii in C-inada. a conipiec nîanîfactmning plant.
caipalel of îirning olit iiot les% timni 30.000 bicycle!; pcr ycar. In

amiuiomi t timis plant. the plants oi the Garnrian Týypograiph Go..
mti.111facturcrs nif the E. & D. bicycle, lime E. C. Stcatrns Go., and
tue WViiceler amui Clmri.çîy Sadcli coipanies,. ivili bc lalcn. T1bTs

pimt ivili lic esÇitlisiemie( in Gatida in two miontits. Toronto lias
bren cîmo!sen as lIme site, if %sitabiel buildings cans be securem. 'fli
conipaiy '.ill have a capita-l of $Z.50o.ooo.
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The etîgilt iii S. G. Parhisis' sliiige attili, lýiinusy, Ont., 'a
wrucked by tit Ibrckiuig uf tilt beit %%Iicl druc tilt gutvrllr.
Tlîib îilrec% -ff tlîc ila;i bi-t and .îdte cligilli. raLizd %% itlî tilt. rt -- ilt
stated.

Afier tit î5tI uf tilt lîîe ic. titq.irtur~. o! tilt C-a.d-t
Cý cic & Motor Conmpauly. Ltd.. w ill lie ai the boutlîeabt corner
tif Bay andi Front streets, Toronto. Tlîcy htave icased the clatire
building coUtailning about 25,000 squa-.rg fect. The claire mina-
agelîlelt for ail tc factories wiil bc concentrated i erc. and tilt
offices are nowv being mnade rcacly for the accommttodation of the.
staff. Mcanwiîile thcy are occttpying teniporary qua.-rturs on tilt
<ourthi loor oi the Canada Permanent Building. ig Toronto st.

Tliere appears to bcecvery prospect of tilt building of tilt!
.utiirii portin uf tite 'Ircnt Valley canai.

Angus '%.tacAtlley, Southamupton, Ont., bias rectivcd the aip-
pointillent as captaîin of Ille Govcruînîieiit Upper Lakec patrol boat

Gilplîîe.
The Richelieu andi Ontario Navigation Company paiti a

divitient of tlirce lier cent, ont of the hall ye.ar*s profits on the
2nd o! Novetmber.

Tuie directors o! the Qucbec, Hlamiltont andt Fort williaml
Navigation Companty have acceptcdi the tender of an Englisli
ftrnl' to builti two ves.çeis nt a cost of $273.000.

The corporation of North Vancouver is subinitting a bylaw
to thc voters of tilt district (o borrowV $12.0oo 10 U~ useti in
buying andi opcrating a ferry steamecr between:s Vancouver, 1.C.,
inti North 'Vancouver.

M. Connoily, whbo lias the contract for dredging and build-
ing the Governnmcnt iwlîarl at St. John, N.Bl., savs tinit lie will
liave the drcdging conlipieteci and the stone wvork o! thc wharf
sIlfficîcntiy a.dva.ncctl to permîlt o! -. v'essel coning alongsîide.
during the presenit nîo01nth.

An order lias licol liceti by the Loîlestar Co.. Ka-Io. B.C.
in Liverpool. 4~g.. for Uic colistruction of a lhuit. boiler anti
iiuicliiîery for aî îew bteel steamier. wlîich îs tb arrive in Kaslo
about the end of F-ebriiary nex\t, %vlen sie wviIl lc put togetlter.
lt steanmer will be 6s fect long andti 6-foot beai.

Tt is reporteti tliî tlî.! contract for tlie extension of tîte
1.ornc Graving dock, at Levis, is to go to Thonmas l>owvers.
Levis. Que., tic lowest tendereci. Departincutal estinintes are
$'17,0o0. but it is said Powcrs' tender is above tlîis figure. Tue
dock is to lic lengtlîeîied fron 44 feet to 6oo feet.

J. J. 1-ong. presidcnt o! the Coiiingwood Dry Dock, Com-
pi)y.i statet reccntly thtat arr.ingcstcntsç %ere abiout conîpleteti
for es1aliliing at Colluîgw.lod a inoccrît shlipbuîldîng plant of
large proportions. Alexanuder MecDonigail, Dulutht. forincrly
iztsc ra! manager of the Aniencan Steel Barge Conmpaniy. wili bc
a director in Ille coîîipany. The dry dock ivili bc takcîi over by
tlt new conlpany.

The waîcr front ait the foot o! Yonge street. Toronto. kitown
.1s Picr No. 21. wvili lîereaiftcr Il- calleti Ille RZiclielicît and Ou-
tarin Navigation Conip.any's dock. M'ilî Ille ilcie mianagement
illere wvili ailso conte :tcw altcrations andi additions to tlic whiarf.
l'roin tîte foot o! Scott stret andi cxtcndisig for a distatncc o! 300
iet a1 nlct wharf wviIl bc blîtt adjoitiing tîte prcscîit strUcturc.
'.li iîli is cotîplicted it 'viii providc att1 excclîctît bert for
fltc palace stiratiir "I"oroytto."

The Catnada Atlantic Transit Conmpanyv. rcceuîtlv tucoriior-
a:erd. lias elecitd officcrs as. !ollowvs. Presidetit. J. Ri. Booti. ol

<)tte.a.'ic-nreî<l:î 1 i1g coîttisel. Il. I.. Stcvens. St. iauil:
serîr.J. T. Roiti.. Dultuth: trirasurer andi aiitattil -ccrctary.

C. T. F-leclk. Ottawa. aissi.t.ilit lrc.astircr. W. IL. Bîtrk. St. Pal:
1'encraI îîaîîagcr. E. J. Cialie)rlailt. Ottawa. 'Most o., Ilte

'fire r connc:ed( with tic Citia<la Atlatic Ra-ilwv Coin-
aiy. %vitli wvhiicli it %vil] operatc. The couîpany lias opcratcd

Ilte M.\csiiiicc fleet of si,.\ lia. igicc cariv in 1897. lictveen
Dutluili andi Parry Soîtind. andi Chiicago anti Parry Soundl. Thiis
4. rt %%.t reccntiy -oiti to hIl National Steel Comîpany. andtilti
Caîiaca Aia.nii lias plurcliasei the Il George Orr " andt Il Artlitir
Olrr." Thiry wlvI iturciase finir miorc ess

T1. W. Paîtersonî, mnager o! tic Victoria & Sidnîey railway,
stateà tuit *tilt cunipai> lîiab decidti tu buiti a steamter tu c uoi
tilt rutte i> tilt îbt of Fulirua;r), îîIicli là tu bc a 3crew es,
go feet lonîg b>y 2o fcet beaiti, atîd fitteti Lotît for fr ' iglit anti
Iisseifger scrîice lier ttîaclîincry %çiIi be built iii Torontto.
%\lieui on tue route suie wiii inake two round trips a wveek, to
Nanîaiio frot Sidiney, aîîd %vill spcîîd two other days of tlîe
week amîoîîg tîte isiands, inaintaitiing a mail service, i addition
to doiîîg ail otiier transportation businîess.

Capitilists frot tlîc marine provinices are flguring out tue
îiossibilities of establislîisîg a trade betwccn tilt coal flelIds of
Nova Scotia aîîd tic iron ratiKes of Ontario. To carry iron ore
frotît the Atik-Okaîî or Mlattawiîî deposits, by way of Fort
%\illi.itîî or Port Arthur, beconies a projcct well worti consid-
eratiou Mien tilt St. Lawrenice canis hiave been decpened. anti
a waterway o! 14 fect deci> estabisliecl. The vesseis wouli îlot
have t0 return liglît, bccause, being assurcd o! foul cargocs cast-
wards. tliey couti probably afford to carry coal wcst to Mont-
rcal. Toronto. or cen Lake Sulierior ports, at vcry low rates.
The cievclopnîent of the Marititme Provinces coal trade is in-
crt.tsitig rapidly. Septetuiber coal shlîinents of the Doinion
Coal Co. nouintcd to i96.o00 tons, an increase of 32,745 toits
over the saine nont iast year. Front March ist 10 Septcinber
301hi. titis ye-tr, scvcî inontis, i,o31,s00 tons, against 838,285 tbns
in the saine iterioti of Iast year; increase, 193,21,5 tons.

Caîîîîîleli & McNa>b, Douglas, arc working a inica mîine ai
MI. St. Patrick. Rcnfreîv county, Ont.

A valuable discovery o! iro *n is reporteti on tlt iroperty necar
Dog Lake, iii the vicinity o! Battersea, Ont.

The Canadian Copper Co., Sudbury, Ont., fiitds it alinost
imîpossible to secure nicn enough to carry on its work.

The Truro, N.S., Foundry anti Machine Co. wvill have ready
iii a short tinie a 6io-stamp miii for WVavcrly, N.S., goti ines.

The Copper Crowvn Mining Co. is going t0 extend the
I.C.R. at Pictou.: N.S., t0 ils snicltcr :îow under construtici(n,
the M.\itii5tcr o! Railways lîaviîîg p)roiiîased 10 pay tîte coînpany
for tlic olulny.

Tite Le Roi 3Miîîing Coînipany rccciitly ordereti froin tue
Jenckes 'Machtine Company, tlircc ioo-h.p. boilers. Thecst wilI
be iscd to f:irnishi the powcr for tic 4o-till compressor plant.
rccently ordercci by tilt conîpanly, and wili bc delivcred early in
Mardi next.

Jolui Cook. dircctor of tue Bocrtî «Mitîiig Co.. stateti
rccntlv it Iltc tili at Artioci. Ont.. is rîînning sicaduiy anti
titrning ouît goid in gooti quantities. The ore roîts an average o!
St7 per ton. witli coiîsidcrabic golti in tic concentrates that wvill
bc treateti Intcr on.

Oîîc o! tte tttciiiiicrs o! the staff of the Geological Sîtrvcy,
rccnttly returneti froiti ficld %vork in Ncw Brunswick. suates titat
allial <leptsits o! goli ]lave bcen chîscoverccl on tlîc Serpenine,
a l.rancli of the Tobmue. in Northtumtberland cotînty. wiclt
-eins to show sjîlcndid indications o! the exis:e.nce of goiti in
gooci payittg qîîantities.

Thc Hall 'Mines. Ltd., Nelson, fl.Ç.. lîa-- ;ust cioseti a con>-
tract wvitii Jamecs D. Sword for a ncew stecl %ire tramway roper
So.ooo feet iii lengtli. This rope is o! a hitgh gratie steel. andi lias
a lircaking straiti o! ncarly 7o tons. andt vcrnglis about 31 tons.
Tt is in replacc tlîc olti caille, andi ilh lic -pccially mniîfactutrvd
for tue work, rcqtîircd. This vvill lie tîte fourth cable tîset at the
Mî:n.

Arcîtibalid Bue, o! the Ontarto Bureau of Mines, rctuurncti
rçcctltiv front a, trip to the Mtcliitcoten district; lie saîid ticrc
,.va% a great dirai of tiiincrail. andi iron %vas the prinîcipal prochîct.

bieelas not hîcen lunuchi lcvclopînlctit work clone yct andl thecre
i.. inuicl rooiifor explioration. A bratiî o! the Aigoma Central
Railway is Iîcîng hlîtt froni the Clergttc iroti mine t0 'Mîchipi-
coteti harlior. A lranch Nviti also tic ru. to DItauî, %o connect
vith Ille C. P. R. Sîîrvcying parties are going ont nowç ta lire-

pzre for tc :Algoina Central.
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l'lie Jeiickqs Machinie Co.. Shierbîrooke, Qute., slailpecl two
car loads oif iiiiiiisig imi;clisiiry rceeîiîly to tlie MWar l.igle
M\iiiig Co. It wîllie cectefi nt onîce.

'l'lie C.I>.R. lias ordercd test silire coipoaiid caîgitis fronta
tlae Kiligstoaa locotaotive wçorks.

Tfite Caniada A\tlanitic Rajîn ay is bauildling a large îaaîaîabcr oi
354to1i freiglit cars a: its Ottaai slaoPs.

'fite Sliaw,.eaiegaaî Falîs bratîcla of tlîe Quebec & Lake St.
Jolata IRailnvav lias been opeai t raf'ac siaice October 2,3rd.

J. S. O'Dwycr, C.E., rcîaaraaed to Graniby, Que., aiter exîalor-
atag a rote. for a projectefi railway Iroaa tlic licadwaters va thxe
Skeaa. to tlie lir.adwaîers of tlac Stickeci rivers, for tlie Doiaîîn-
ial Goveriîaiierit.

Tlih iwaie SoailtîWCSIerit IZailroatd Co. anaotinces tîtat
il. proposes anot, 011Y to bailfi a hlie 200 Mtiles lonag, ex~teadiaag

sotfitiest fronas în-akc baît aliat si iiteics tu go illto the
lake aid rail bausinecss. co-oajiratig n îal te Casaada AXtlantic.

'rlac Rauaay River Raiul1way as being plisha wila grcal v'igor
b> '2McKeuizic & Maaaii's cotatraCtorS. lieîweeti 5.ooo aaad 6.ooo
nmeas are at work, oaa a sectiona of i5o anales strcicliisig irona Siana-
Icy. on tlae Port Arthuar, Dualauth & %%Vesttrii Railway. soaitliwest-
crly towards Rainy River. anid tiext sibriig l0,000) illeal will

probablv bc etigatgcd iii order to try aaid coiiiplcte ahlie e
sceaire a slaare of tiext year's nortltvcst liarvesa

Tîte C.A.R. trai ,nat tuok tlue Goacraîtiietit para) tu tlie
ulpeaing of tic Sutilaîigts ,.asai rail Sa inileb aaî 7o iiiiiîtcà.

Aiiouig iliose oaa boardl %erc. lieans. J. I. Tarte andc Fieldinig;
Colliaîgwood Sclirieber, Deptit3' Miaiister of lZailways anid
CanaIls, 1- K Jcies w rclar% . J R flooll. E. J. CliýaiÂbcin.

Wt J Potaporf Mt P . Il 13. Sipcxa,.,r, q-i tla îi.il.a a.,
Ra~aa > r ~ saajnrnî,.n'ling ti;.t. i diîtI, Qîi,.k.

caîl:R. B. Rogc'rs. -aiperiaaaeiiditig etigister of lie reat
canîal, R C Douglas. of tlac Depart iaici- f Ratinav.- a'îl aiil,
tlic er-ciai of tli,. 'Ioifr 5al. Ott.ana .asd TVruait>pý cs
anad otltcr.t

Tlîc Granîd TruniZtas R.îaî> lIab a saira c> aig paart> «a: nork
maakiiîg arraigetaeaias for aniiprtp aiig tIme grades anîd double-
trackiaag tite lisse froaat Ilaniîîoîa in Niagara Faits. Onat. Thais
special .,urks ]lia bc,.aa tiaider c,îil.av b> dtIi. G. T. R.
saaiagcn,.aa: for %unit taaic. and ,uîcieul>tIi. uiIauii v

ltc lias been pating in tlac stnise abaiiitr tu bridges doauble
'Vidih. son ai in carry a dnauble Iraclk Mienca b: ut.'ild lac r,.qaiirtcl
1. i< c-,Pcctd thai îlac coaa:racts foer 'aidcaaiig ii rud td rack
layiaîg. etc.. %will be ]ct duriaag tie %visiter. anid tic conastructiona

vkco)iauaacitaced çarl> ticxt spriuag. ani tla.. dotuble tracking
fiîîiticdc çoile tini aacxt stisniar. WVlicii d.,aic tlis %v>rk %%;Ill
conîilîrt a dnuble arack raa*î frua Tor.aito t. Magara, rals.

-Jgersonat
R. R. Stîtatla. supicrtntciidcit mi tic Slicrbrvukc Sirect Rail-

vta'. as il] nuit an attack ui t> pliuid ic,.cr.
VX. ILI Randaîl lias breta appoiiîtcd aoreaaaaaî ou tlic fier

and amachiane slops ou ite Toronto wav.tcrtvork., Solio strcet.
Jaes. Flcnaniang. lîcacî of the foaandry firi of James Fle:m-

misag &. Sons. Si. Jolin. N.B.. dicd October totla of tpoplexy.
Ii. C. WVhite. ni Jcnkin.ç Bros.. Boston. catllcd oaa is dairinc:

tlae paca iiionili. lic reports gondt demanfi in Caida for tItis
firni's goods.

AIc,': Lister lia% left Perdsa, Ont., for Birminghana. Euiglaind.
wlaiert lit lias srctarcal emplonment witli the Birminghanm Traui-
wvas Co.

Il Cirpen fnr twevrnty four yrarç fnraiaati nf tlar flirter and'
niach;int çlitpc rlf the, Tnrntann w.aterwnrksç, %vais prc<c.nîcd %'Il
a g"J'il r;nz liv lii frientlç in tlii <Ivp,rit.uînt 'tir ('rpen rr
signcd a short lime ag.).

J. Tees ks non' reprcscatiaag thc Oliver typcwriter iii Toronato.
Thtis mîachîine is huilt b>' tla Linotype Co.

Chas. 1>oaîer. optical inastrumaenat mnker, Toronlto, died Nov.
3rd, agcd US yvars. aiter nauy years' illaaess.

J 1-aprairie, Moîatrcal, lias becsi appoiiitcd by the Caitadian
Paciie Railway Co.. inspector for the car wvorks ai Perthi. Ont.

E. Lafositaitie, assistanat eligineer of thc Departîiieiat of
Public WVorks, Ottan a, (lied in V.anicuier. Oct. mitls, of typlioid
fever.

'Fli deadat of George A. l3rowsie, traffic manager ol the
Richielieui aîîd Onitario Nai agation Coaaapant>, tsouk place at At-
lîiltic City. October 1tîl. lie! wa.S 40 yenrS Of age.

Mrs. Camapbell. Guelplh, Ont., lias beeii giveta a verdict for
$1.ooo and of $5o0 cadi to twvo chlîtdrenl in lier suit agaiaist the
Actoît Taiig Compai> for the deatli of lier liaasband.

Frank Il. Ilitclier, McGilI Uniiversity, Mottral, n ho lias
becti dctiloiastraacar iii phyis for tic p:îsa five ycars lias jaist
becai appointil cligiaicer of tic Nlostre.i \Vater anid Power
Coiiipaliy.

Tlios. Evcrsfscld. esîgitleer iii chargc of tIie. Iieatiig aiid liglît-
ing plant of Toronto University buiildinigs, fins resigiied, and
Fred. 1latimeiir, foriiierly inicliiîist at i teai-esoan Elevator
~\'orks, Toronto, lias taken lus place.

Jas. Guiai.i Royal Military College, Kinigstoni. soui of Alex-
ander Gaîîîîî. postinaster of Kinigstoni, Oîît., lias reccivcd frontî thc
Iiparial \Var Oflice aus appoiiitiîea iii Egypt oaa the staff of tîte
Goveraiaîietit railways, aitder Lieuit. Girotaard.

lF. G. liazliîtt presideait aîîd geaieral inaslager of tlie Dickson
Liiiber Comîpanîy, died nt Peterboroughi, Ont., Oct. i2tlî. lie
%%as a intive oi couaaty Armagha, Irelanud, andl came to Peter-
lttrnigl %vlia'ii a yourig mian, aîîd cngaged iii tlac luiiibering
tiasiliess. Ili 1870 lie becaîne hmanaager for tlîe Dicksoii Luiiber
CotiipaîîY. lie %vas 7i5 Years nid.

j.JIl Silih, l>ridg,. turcitait vii fdit Casiadiati Pataic- Rail-
Svil tii,. Nurtla Ba%~ ditsasi. %%da.lç r.x..îitl> i.a.av n the
ý%i Vti. theruî tc î..btlç. i,,..ti Dt;b.aaas aît.tta, %%.là btrucls

by a p.assing train itil knocked off tic treztle. fallisig on lais
bath. .a distanîce of abo)ut fifty feet. Ilc ~srcsiîu% ccl tu tlîc lios
rital at Northa Ba>. Oaat., in a iiost critical oitua

C. N. Cobaîrai, wlîo lias been looI>iiig aiter tic enigineinîg
nulk au& ,.aaîcîua .t dutiblc-trzeksaig C.P. R main litses an
Oài.atai. lia: liezi .ppoitîied residetit caîgiacer of tlîc C.P.R., at
Siîitlîs rails, Oîît. lie saîpecrsccles A. K. Kirkpaînrick, wlio, il

%%Il b,. riîîktîabtr,.d, %%as bck,.c-dc soîîac timc ago b> tlie Britisha
cutc nîî¶'c ut t- LL tsigisittr utf il.. gu..araiinu.sti r.tihu.ads ini
Egyaî

I liz pusîîaoîî os Geaicral Manager of ilie Canada Cycle and
:'otor Coiiipaîiy. Iilititecl. lias bccsî offcred to and acceptcd by
Joselal N. Slîenstoaîc. the well-kaiowaai seccîry of the \I.-sscy-
lattas Cutuaiapa>. LI.. lie laad much to do vxath the btding

lup ui tlîc sccebstil laaisaîic.sa os A. Hiarris, Son k Co., os Branit-
iurd. and siçc. dtît urnaiaii uti Utc Mabscy-liarrie Co.. Ltd.,
lias bci a dircctor anad sccretary of tat conipatiy.

Tite reniiaiuîs of the latc Jamies A. Maf.cal.lion, railvay cern-
tractor. son of tlîc latc Plilip Mlac.Nahon, wcrc iaitcrred i Dun-
das. Oaat.. October i6îla. Mr. Ma\-.c\alion wvas born iii tlîc town
of Duds47 yeurs zgo. and luhs Iii libas bccn speait in contract-
ing. ilcblaa jaist becn awarded a contract for go iiilcs of rail-
na> con.%Iauctauln alEatsîvrai Canada. %%lien lac cliva. Anilongst
tlic latge caigiatccring nurks u.hîcli dcccascd stipcriiiaciided nîay
Le aaantionecil tic Govcrtnacnt dry-dock at Lce.is. t4aiic. %ectioti

313 Wçllaaad Çanal, %cver.tl latrge centracts on tlîc C.P.R.. G.T.R.,
M.\.C.R.. aand Ulic Caniada Atlantic Railway bridge across tlie
River Si. La-wrzaacc ait CotÇau Usindia:g.

Otîiar 'Mergcnthîaler, tic inveaifor of the linaotype, died nt
Baltiîtaorc. 'Md.. Octobcr zStla. of corasimption. lic was born in
M~rirtenîlîirg. Gerana-ny, in È8S.I, aaîd came to the Unitedl Stes
prniîile.%q anîd frirnclle.çs. wicn iS ycars of age. lHe was cri-
ployefi by a Baltimiore f'irm tduit wvas nak:ng sonie tiiodels of
liriiting nmachtines for James O. Clephane. a WVashingon stcno-
graplacr. lit tcol, a dciep initrest in ilic NvoT'.. ana lfoi fout:
3tar% Icutcçl lts% taslle to invcnting a typc-sctting miachiîne of lits

tvn. Aficr illan>i e.\pcraaticnt.% lie inade a coailîpîc change of
s in iii . and1 a.lupicd îht plan nlîich rcsialteal an the prcs-

esit linotype mîachline.
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WVe regret thiat tic senzior nibcr of the firjîz ai the Birownî
&Sliarpe Ma-niactuiisg Ca., Lticiaiî Sîzarpc, died al sen vîmile

rcîurîîiîg front a trip ta Gerniiaiy. Tite dcccased was born
M ardi 2o, zS.3a. le workcd on his fatlier's fan in lus yauith
and meceivcd a cozîxinomi schzoal educatioti. Leaving lte larin,
lie semved a fivc ycars' nppreiîticcslup %vith jasephi Browni, and
îvas adîîîittcd ta a parîiierslîip in 1853. T le finiti ai Brawn &
Sîarpe was itîcarporatcd as tlîe Brawni & Sharpe Mantifactîiming
Ca. iii lm6.

2Jron and Scl el

Tite 'Maitrcal Rolling Milis Ca., Mazitreal, îs nicgoriating
mitlî Sydnecy, C.B., for czicaurigciiient ta Incite rolling iiiils iii
thaI tawzi.

WVark is being rushced on tlze branchi lie train the Kings-
ton & Pembrokc Ry. bciiig bulîit ilito thc Caldwell mine at
Calabogie. Ont.

Tite Rhodes, Curry Co., Ltd., Amîherst, wvîlI build large work
shops nt Sydney, C.B. Tite cornpany lias alrcady bauglit the
land wlîiclî is close ta tîte junctian af tlîc Intercoloninl aîid
Louisburg Railways.

The Daîiniion Iran aud Steel Co., Sydney. was advcr-
tiig at the nd af Octabcr far 25 mn ta mix cancretc, 5S0and Sa carpcnters.

The directars af the Hamilton iron and-Steel Comnpany have
dccidcd ta practically rcbuild the furtiaces and make otlicr in-
provcniemts at a cast af $5o.aoa. When conzpleîcd tlie furnaces
W'ill have a capacity a0 250 tans af iran a day.

Tite Beavcrtan Express says thant rcccntly an cxperimcnt
nas inadc at Phioenix fouindry in that town %vitl peat madc by
thli ît% camiprebbiuî systemi as a fuel for smclting iran. Tite Ex-
prcst, reports tue failure af thec %expriment, the fuel bcing ton
lighit.

The Nova Scotia Steel Ca., New Glasgow. N.S.. îs building
ainotiier smclting furnace. The large steel building %viii bc cx-

jtcndcd sanie eiglity feet ta caver tlie new furnacc and bring the
steel traveling crane in connectian witli it. Tie furnacc will
produce 100 toit- a day.

The wark is progres!;iiîg on tIme steel plant wliicli is bcing
bmiilt in Hamiltan, Ont.. ncar tlîc smelting works, tlîe constrzîc-
lion is in charge of Cliiford C. Smnithi. %vli represents tlîe Nve1l-
ian-Scaver Company, Cleveland. Tîxere îvill be twa furnaces.

<.z'clî lhaving a capacity of fifteen tans. 'flic main building
t*Il be 144 feet long and go feet wvidc. Tlîe imrnaces, whlîi are

open lîcarth. will uise gas.
The diseavery ai iron on the line ai the Rideau Canal in

rantcnac and Leeds caunties is nb new thing. thoughi cansid-
crable attention is being given ta il. The aid inliabitants in
L.ansdowne and neighloring towvnships stili spcak: ni Lynd-
lturst village by its aId naine af Ftîrnace Fails. for tlieim were
iran works at tîmat point nearly a century ago.

Application has becn zuade for a charter of incorporation
fnr tue Canada Foundry Ca., îvitlî a cti.:..td af $i.aaa.oo>o. Tite
çompany is conîposed ai Messrs. E. B. Osier. Mý\.P., w. R.
Brack. W. D. M.ýatthewvs, Win. Hiendrie ai Hamnilton, Fred.
NichaIos. T. W.r florn and W. H. WVinslow ai the Chicaga firrn
c.À Winsto,. Bros. It is the intention ta cstablish a, foundry in
Toronîto. and inter on another in the %Wcst. prabably nt Van-
couiver. AIl kinds of cast-iran îvork, including every brndi ai
aýrchitecttural work, 'vill bc turrcd ont.

Titeco~ncreting and brick work on the Daominion Tran an'a
Steel Ca.'s biant furnace No. z wvas finishcd Octaber 6îlî. 'Work
on tîle atizer izîrnaces was ta be finislied Navemuzer z5th. '.\c-
Maints. Law & ?Mcl\a.nus. cantractars, hlave been wvorking aay
and niglît, ani electric plant lîaviîîg been inst.-lled. but the cernent
for the cozîcrete work mn out. and tue work bas gane behind.
Tite contractors wemc supposed. wvlicn the graîînd wvas pmcpatred.
tu average Soo yards ai concrete per day. The arca ta be con-
crcted is .25.ooo yards. Two cars ai cernent were brouglit iram
Montrcai. but the cast af transpartation %vas ton great, and 50

Zh îvark bail ta %vait.

Ait important auctian sale took place iii Moiîîrcal, Nov. îst,
Mizen tic assets of tie Laondoniderry Iroz Ca., Lonidoniderry,
N.S., were sold for tie su"'î ai $153,000 cash ta izîterests mepre-
sented by Il. S. Hait, Montreal. Tite capital af tIie cazipaliy,
whîiclî voas iiicompor;îîed tinder a Dornuiioz charter soutec yeams
ago, was placed at a iiont dollars, divîded auto $400000o pre-
ferred aîîd $6o,ooa amdiîîary stack. Tite dimectors were: Lord
Mounzt Stcplîen, Sir Chtas. Teimnant, Glasgaw; A. S. M\cCCcllaid,
Glasgow,: J. J. Greenslîields, London, Eiîg.; A. T. Pattersoz,
Montreal; Jîîo. Turnbîill, Mazîtreal, anîd R. McD. Patterson,
M ontreal. Soutie tinte since the company vent int liquidation,
andl tîze praperty %vas placed an thze mnarket. Tite assets ai tîze
compamîy, wlîiciz have now been purchased, catisist af about
3o,ooa acres of minerai land, tawn lots at Londonderry, N.S.; ta.
getier witlz tie plant and înachinery tioîv contained ini te build-
inîg atîd on tlic praperty ai tlîe carnpaîîy. The prapcrty knowz
as tlie Cîzigiiecto callicry, aîîd siîuated at Maccan, N.S., as wvelI
as aIl autstanding dlaims, unsald inatemial, stores, goods, and
any riglîts bclanging ta tîze cornpaiiy on tlîc 25th af last Septem-
ber, are al] included in tîze transaction.

F. H. Ciergue, Sault SIe. 'Mamie. who follzîdcd Ille grent pulp
industry at that place, is now arganizimg a $20oaoo.ooo iron and
tumber and transportation cornpaiîy. Thîis is the Ontario Lake
Saiperior Company, which is being formed by the saine ca:'ital-
ists wlio arganized te Consolidated Lake Superiar Conmpany,
îvitli which il wili be allied. Tite netv company is ta acquire tîze
esatire capital stock af tlîe Algania Commercial Co. and tlle
Algaîzia Central Railw--. 't wihl tîzus, it is staled, acquire titie
ta samte 2,000 square 14t es ai timber and minerai lands adjacent
ta the Canadian lands ai thze Consolidated Lake Superior Coni-
pany. A mailroad line is being buiît as part of the project, and
.4o miiles is ta be in operation îiext year, front Micîtipicaten bar-
lom, on Lake Stîpeniar, to Iwa hematite iran mines, one af
wliich is the Hlen mine, awned by the Cansalidatcd Lake
Supemion Company, in the M\ichipicoten range. The "plan is
c.ýcntually ta cxtcnd the road l20 miles ta connect. wmti Ille
Canadian Pacific at or near Misanabie. It is estzmated that the
company wil handle during its firsî yeam i,S0,oo tans ai are
for the Consalidated Lake Superiar Company. jas. Cantiez,
%%ho lias ý.hargc of-the construction work on the railway, stated
rccently that 2.000 nien were at prescrnt employed in cannectian
îvit'i tic company's projects. Half a million tons of iron are
were rcady far siiipmcnt at the Helen mine, and tlîc were tenl
milliaois in sight.

H. 1\. Whiitney, at a mccption tendered bun at Sydney a1
cuple ai iiozithîs ago, summcd up tîze prospects contingent upon
tlîe establishment of the new iran wvorks in these wards: "I
believe îlîat the establishment ai these iran works will be tlîe
ir-cans ai introducing the town ai Sydney ta tue length and
bmeadth ai the îvhole world. I cannat contrai zny enthusiasmn
%ehen 1 think ai the future. The dormant energies ai the colin-
tmy will be awakecned. Heme, right at aur very doors, is the
basic source af aIl prosperity. We know that naî yonder spot al
the elemnns thzat go ta producc iran and steel, cari bc asstmbled
clîcaper tlîan on any otlîer spot an the face ai the earth. WVe
have limiestone airnosî at aur feet, immense coal fields night at
hîand, and magnificent iran areas within a few hounr6' sail rain
thme cenître ai production. It lias been demonstratcdl tiiat Cape
Breton coal is the best in the wanld for metalutrgical purpases.
Tite establishment ai thr irozi and steel works signifies mare
thman zlir warks alonc. Industries that depend uimon the produc-
tion ai those nictals are bound ta follow. I have no dotibft that
tîmere wihi bc a graduai extension front ane thing ta another, and,
îznicss I arn greatly nîistaken, befome many ycars tlîe productiôn
.-i tîzis vast concern îvil streteiz froni the Atlantic ta the Pacifie,
anîd the material manuiactured be exhibitcd in ai time marts ai
tic wvorld. Ta the province ai Nova Scatia willpe, restared ils
aid shipbuilding industry, for. îvhen there i- coalition in tlîe
mnanufactuire af iran and steel, aIl industries depending tipon
tlicse two inctals miust naturaily prosper."

Tite iran mines ai Belle Isle. near St. Johîn's. Nfld., boziglit
for $i.oo.ao front the Nova Scotia Steel Ca. by the Dominion
Tran and Steel Ca. arc thus described by Elias Rogers. aile ai
tue dircotors ai tic company, in a rcent issue ai TIza Toronto
Globe. Tite deposit is ai pectîhian formation and difTerent front
anytliing 1 have ever scn. The are cari be taken out more
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elieaplly thata ia any other maine thai 1 knrowv of, said M r. Rogers.
I t is ii the forain of segregaleri cubes, wiaiih- bct Ite aed bY
tilt use of a cruwlaar, cite tait being able tu pry off toits ail a
tinte. Tilte oniy preparatory wvork necessary as 10 stril> off frot

sanjches tu tîwo fcet of soif ot the surface antd by te insertion
of a crowvb.r ii te cracks tw'luch ruai vertcaly ilrougliouî the
deti of thc deîaosit the ore is pried off antd falls tutu0 statill
-tubeb emictly t te conudition %%e %vat st tor saneiîtg. Ali tit
rematains t0 bc donc is tu sitovel the ore int the ore cars atd
sii it t0 tire sattciîer. It is a itigli grade ore, lthe surface of tite
dtpusit ai tithe i~tg lidà, %tr> iiaradt tite ;trucarartsce ut a tlced
fleor. Tite Seattas .Lre ho.ri arizotntal. waîth a sAiagit (Iltta t
riortia. No. 3 s-at11. te seatta-' . iresetat bettag wvorhkd. as arotar
ciglit to tcn feet tick. atnd frott wvitre it ortrcrops t0 %vlacre it
gocs under tite hl i k îttrhjas 3o0 fc-.î %% Me atnd tiarct tiles long.
,rlite ore is taken otat so tasii it,î t blasting is re.ally ttccc*..ry.
aittiagi occasiottaiiy a cartridge tttay be ptit ita several feet
fronti lte face of te %workittg te loosen Iltîndrcds of tits at a
lttne. Thtis ore cati bc laid downi a te statelter clitaper titan is
beitag donc by aaay oiter miine it te world. l'ie conaditiotns for
itatadling te ore cottui nt be beiter. Tite naturai fotiîtation oi
tce isliatd is perfect for tite piarpose of liandlitag the ore ai tue
lenst possible cost. l'le cotatpany frota witiclt we pîtrciaascd lînul
already cotîsîrutcied -. farst-ci;rss plit for lîandlintg the ori:
ccottottically. Titere is a douible irack fine rutttittg across the
isiand and tcraîtinatittg at te ioaditîg picr. lite cars Ire operatcd
bt* meanas of an endless cablc. te whiicli t îcy arc gripped ai dis-
lances of abouti fafty feer. Tite ioadcd cars goiaîg douvn gradle
litep t0 operate tce ligit cars goitig back te lte mtitne by the
gravity systetu. Tite cars arc -uaaoaded autoanaîtically irato
pockets, (rom uvhicit tîte sitips are loadcd. Therc is aiso a large
pockcu constritcted in te rock, witicli wili ltold mnty thoxsanui
tots. (rom which te ore cati be ctatiid by nattns of a conveyor
ia Ilite bottorn and ruittang titroigi te 10lte pier. Thais wiil enabie
tc cotitpany t0 conttite aainittg and store te ore Nhotuld îiacrc

lic attv delay of vesseis. Tite cost of tîte ore fretesot board
vessel% is about 30 cents lper ton. Tite Doiniotn Irit atnd Steel
Co. %viil liandie 4.000 tons of titis ore per day.

Ll ecri Pshes.

C. II. Mitchell. C.E.. .atnd Grty %Vittt arc îarcparitîg a report
on a proposcdl poiver sciacmc ai Braiccbrtdge, Ont.

Tite Godcrici Ktaifitg Co., Godericla. Ott., lias iatsaiied
-ara So.iigii incandescetnt plant. saappliid by tîte jortes & Moor2
1El'cctric Co.

J. Ilnynes, Brigdesi. Orat.. lias îalaced an arder %viti tue
joncs & Moore Elcîric Go. for att incataidescett liglatittg plant
for lais itaili.

Cllatad Bros.. Nic.iford. Oxat.. are iasalliîîg ltt ciccîrie ligir
palant wiaici litcy have botagiai frott lte jo:ac- & Moorc Eicctric
Co.. te liglit up tc faciory.

Tite Niagara Falls town cotitcil is considcring tite proposais
of te Niagara Central R.tilway Comapany for tue exactsion of
ltait rond and is conversion int att clcctric lune.

Tite Niagara Falls Park an<l River R.aiiwa.y siaowcd alacir
appreciatiata of the work aI te firc brigade at lte powcer flotuse
6irc iay scnding a cheqrac for $zoo te lte towat cottncil.

Tite 'Mnck 'Machine Co.. Bcllcville. Ont.. is piacittg ata in-
cn.iîdcccnt plant in its wvorkýs. Tite order for lte dynaino 'va-
iplaccd vita te joncs & Moore Electrie Co.. Toronto.

Tiacre lias becta great <Iinly caîascd ia the paower devclop-
mienît works ai Raaggcrl R-ipitIs. Otat.. by Ille brcaking nwvny of
lte îctttp)orairy <l'i. Stappies catatiot be brotîglît in tli Itle reata-
p<'ralry <lata is ita positiona. Tite commre cils for tite coinpîction
ni tilt vorks by Dccatîiber t.

Gco. Forbcs. F. R. S.. Lotndon. Etag., ciccîricail expert:
Ciemens lifetstiacil. Ncav Y'ork, Iydrnutlie enigittcr: Dr. Cole-
tat Seller.s. of Piailadeiphin. expe)rt enigiacirr anîd Cex%-presidetilt
of tite Niagara Falls Powcr Co.. uvcre recently at Niagara. ita
consuatiront iitli W. B. Rankine. sccretrary atnd trcasatrer oif flitc
Ni.-gara FnIls Power Go.. regarding tc develinasia cf poawer
on tite Ganadian sic.

lie West Kooîcuaay Ligil and Power Co. lias ordered an-
otîter 30.ia.p. tlarec-phlase itnductiona mtelr frott tl Catadiata
Geuterai Electric Co.

l'lie Gattadiata Getacral Electric Go. is fîtrtisiitg the Mbott-
reai Street Raiiway Go. wvitl 2o of it< statadarci getral electrie
1,000 railway taitors.

Bothtwell, Otr , itas aaaadc a cotasiderable extetnsion tu tue
F* electrie platnt recetitly, tite %vork lî:vittg bectt carrîed ot by tite

C.istadi.nt Getteral Electric Co.

'llie Cna:rcaan Geît r.aI EleLtrài. Cu.. lm.b rttuiu ed éit order
frota lthe Sutatueiirside Iilectric Cu., Surtiitrbtrsîe. P.lfor a
çtaadaîrd 120 k. w. single- Irianse nitertator.

E. \V. Slicktaey. Esti.. Nttuburgît, Otat., lias dcîded t0 lace
au inîcandescent d>t tanin hi> facturý, tlte order (or w'ducti tuls
betta giventa t ilt Jolies & Moore Eiecrc Co.

Tite Statndard Chintical Co., Descroatto, Ouat., lias rcctly
iitalied atu electric laglitits Planit Int lis factortes. Th£a appaîratus
%%as saappiied by tue Catiadiaa Getteral Electrie Go.

Tite Paltaerstotn Carniage Go., Ltd., of Paltaerstona, Oxat.,
lias orrlered frot the Roy-il Elcîric Go. a coatiicre liglttting
pilat, cotîsisritag of a aoo ligit dytnmto, switcliboard atad wviriaag.

Richtardsott S, Sotas, flerford, N.S., htave botagii a cotaîplctc
ciectrie liglaitang plnt frot tei Royal E-lectric Go., for tlae'ar
factory. Tite M.aritimet Electric Go., of Halifax is itasîallistg ir.

Tite corptoration of Ncepava. Matnitoba, lias cotractcd wiith
tlt Gatadiaa Gencerai Elcîric Go. for a statadard 7.5-k.%v. intet-
cycle niternatar wiîth switcliboards, tra:asforaatcrs nd wiring
supp)ilies.

Tite Ganadian GencraI Electric Go. is installiatg lavo statndard
4.k.w. tailipolar getterators for Tooke Bros., Montreai, t0-
getîter wiili switcliboards, attd Ilîrc i5-ia.p. direct crarrent
tarotors. aaîd tlîrec S la.p. motors.

Tite Montreai Cotton Go.. ValeyfÇad-d, Qite.. is cotattiuaily
itacreasiaag ils powvcr planat, anîd lias irast placed another order
%Nilli tue Gaîaadtata Gencral Electric Go. for six 5o-h.p. and cite
too.i.p. -taduction arotors.

Dotinellv & Druîtt, Ottawa, QOat., have irccctly ordered
frot tite joncs & 'Moore Electric Go., att itîcatndescent dyttanto.
Titis tiin have aiso reccivcd ordcrs front tiarec Qtaebec firnis for
inacandescent dyrnatmos drtring lte past tnonth.

A newv ciciric coanpazty lias been fornîcd in Durloa. Ont.,
f-.r the prrose of suppiying ligit, lient and power t0 the --or-
ponation. nierctats -and 'residents of tite lowvn. Tite Canadian
Getacrai Eicctric Go. is suppiyitig ail te electricai apparatus.
transforniers atnd %viristg. Tite initiai order is for a 3o k.w.
si!tgle-piase alternalor.

Tite towtt of Paris. Ozat., is te hanve a second ceccîic ligli
cnutipatîyi, \V. H. Meicdrîtin, avitit a zatatibcr of local people. ltavir.g
forttted ai utet cotaipaaiy. ard htave pîîrciaased a conapîcle otfit
consistiatg of a Leconard-Bail engine atad bolers, and frot tite
Royal Eicîric Co., a1 compicte ',S.K.C.- two-piase sysîani.
lthe dlyinatato laviaag a caîaacily o! 50 k.w.

lite Treni River Papcr Company, Frankfort, Ont., lias
pIaced atit orcr wvitt lte Royal Electnic Go. for a 40-k.w..
S.K.C. uw-lncgenernior %vitl lrarrsformcrs -and suapplieb. Ih
is the intention of tite paper cotnparay t0 flot oiy ligit ils ouvn
large prenaises-. but aise Frankfoz'd (one mile distatnt), Stirling
<ninc miles dismant). and possibly Foxboro and WVooler (six
railles distant). Work o! excavation uvas cornmenccd on tue 27111
of 'May iast. anad lthe fact that titis uior.ti îiiis conapany %vil] lie
ntaking papcir is ani evidence of lte capabiiity of te mianager.
Walter S. Ntilier.

Anoiter large ntanîafacturnig buasiness is bcing -est.ib1isicd
16 Saîtît Ste. 'Marie. Ont.. %çliiell protaiscs Io rteci va-u pro-
portriotts it Ille vcry zacar futtire. F. H. Glergute. presidetat of Illc

T eSîtpcnior Powver Co.. lias beccn in5îrrîintnl in inttcresti:ag
American capital in lte foratnion of the Aawriean Alk-Mi Co..
o! wviili lae is tite vice-presidertt. Tltey prarpose ntanîafacttring
cnuttsic soda and otiten simiir prodracîs under clectrolytic. pnb-
cesses. -ind te initial plat xvii Tequaire iwoo h.p. for its opera-
lion. Titere lias been piaced att order uvitia tic Ganadian Gen-
erai Eicctnic Co. for tiarce 300.i.p. specialiy designed gener-
alors te bc direct connectecç te wvater xviatecs. Tite plant is cx-
pecced te bc in operaio shortly.
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1 Thte J. D. Kinig Co. lias deeided 10 operale a1 portiont of ils
Torontto faclory b)y ehcctricilY, anîd lias îîlaced ait orcler with tic
Jones & Moore Ehectrie Co. for a 2o-li.1p. ittotor, anîd :ulso a ûl.>
for te eluvator.

The Ricltiottd Electrie Co., Rieliond, Qute.. lias inistalked
a seceond 75-k.w. " S.1Q.C." geticrator. ht lias also iiistîahled a
iitibler of two phase itotorb froiti s lu 15 li.îî.. ibiat uperatc fruti

Siie October 2u st, Dundalk, Ont., lias ltad ats nitîiîciîîally
,v,îuîed JLZ liglit. T1'li plant consists of Letuit.trd eiiguinc antd
huiltrs. aud ait S.K.C.- j3o-k.%w. dynaitu. Thue strecîs arc
liglitd uithl inîcandescent laitips.

'lTe steatîter **Sarditîtitn, wlitcit is 10 Iratîspor Ilte Cana-
<liait contîingent to Sotth Airica, us tvehh stiplulieul wu'th artlicial
illuminîîationî for 'flie Soldiers of te Qtet.''l'lie Royal Eluc-
trie Coitaiy. of Nloiitre.al, started 10 instail a coîtîpîc clectric
ligliîing eqîiipitieîîî on titis sicaîtter. Saîurday, October 2ist, and
turutcd over liti! plant, conisstitg of one 2o k.w direct cuirreti
geuicrator Witii 325 liglits iistalked, cotttplet2 iii opcrating con-
dition, Tltîrsdny, Ocuober te 261b.

The foilowting is a list of some of lte ititors sold b>' tc
Jontes & Moore Ehectric Co.. duriîîg te last ioîtl, witicli goes
to show lte gmowing popffiarity of their ncew type of mîachnes*
Litîlejoiti & Vaughtan, Eakiîts &Ferris. 1N. F. Shtarpe & Co..
Atk'iîîson Bros.. Social Tca Co., two mîachtines, making te
tîtird tiîis >'ear: Toronto Law Book Co.. L. Scxsîîtî & Co., WV.
C. FHutit. McFarlaiîd. Gray & Soutligate, two mîacines, miaking
ilirc titis ycar; J. W. Dobsout. Torontîo Glass Co., M. & H.
Peterson. L. M. Swawite, Torontto Sliowv Case Co., Canadiait
Camera Co.. ail of Torontto; Quicen's College. Kingston. Five
iîiacliiîcs have also becît senît t0 Winnipeg, iMaît.

ACCIDENTS 0F TU-E 11ONTlI.

Edward S. Evans. wh'io for ciglut >'ears ilad charge of the
.ltops of the Toro,îto Electrie Ligt Co.'s works. died hast monh

A. Elii,. an citt'>b'.'e in tc Ferîtie saw aîtd pianing miii,
los(I lus life. Octobecr c7111. b>' falliîîg on a circutiar saw. Ile w~as
a native of Dobbiiîgîoit. 0--t.

WXater tiîrow~n on a firc in te Doîîîiîtion Carbide Co.'s
vorks ini Ottawa, catisel atu explosion wiiî wrecked lte bîîild-

iîtg. and seriousiy itjîurcd iS men.

Nictiohas Milbîtrn wvas killcd. Ocuober 131h, ai Nanaittto.
B.C., wluile working it Protctîionî Island slîaft, itis face aîtd lie-id
being cmuslhed b>' a fait uf coal.

Peter Wicsc, Chtandos, Ont., wvas killed in an explosion at a1
goid mille riear Apshey, in Northt Pctcrboro'. Anotlter ruiner,
itaied Galbraith, lîad itis cyes bîown out and one liand anîd lte
fingers; of the otlter hîand blown off, whîieî cauîscd luis deatit.

Ni. '.\. luttes and 14. Doicy, prospcclor, were drowned whte
prospecting for gold ut \Viiidernterc, B.C. Two otiter nuiners
rtaîttcd Jantes M.\ilîs agd Chiarles Crane wc'rc k'iiled about te
saine tinte ai 'Moyie Bay' by a prenture blast in Lake Sltoie

A inti rnncd L. Gigucre, agcd 26, entployed ai Howard &
Criig's Sawnîiii, Beauîce, Quec., was ai wvork rutining a bark peel-
i:tg ntachinte, wlîen ilt stepping around itlie slippcd antd wvas
tiirown against tc fraitte witlu suiclu force as to break luis skîîli,
aîîd tie died ut a1 fcw minutes.

join Atkinson, Toronto, .12 years old, catîployed by te
Greai Nortbwcslcrn Telegrapit Co., as iitnuai. nccompaîtied bY
Jauttes Grasby, St. Chtrysostonte, Que, _-6 years old, a blacksnîitl
I)y octîpation, were drowi'utd in Little Wolf Pond. r.ear Ogdeuus-
buurg, N.Y., Ocuober 1thi

A fr.-iglit train frotî Mdwak to Dcpot Hlarbor, Oui..
on tue Canada Atlantic Railway, rail into a Iandslide ai Rock
1 anke station, October 1iUt, as a resîtit of wlticlt ftrcilitîa 1 ouiter
B. Barney'. Jericilo. Vermont, tvas killed, atnd etîgitîccr Arthutr

Grogarî, of Depot Harbor, injutrcd.

G. A. Sntpson, of the Aikcnhca.d Hardware Co.'s ~af
whiilc assisting in the cuthli:g off of a pice of casi-sîcclil uthet
iron store departicetit of lte flrm, was strttck in bhe wvrist by a
partIcie of te steel witicit cmbcddcd itseIf in tc bonie. at i'

ho lic iocated by X ,,-ratys beiore lte sîtrgcons-could rcnioî'e saine.

,Nr. Saîipson lias been î,articularly inforXiatc, and liad scarccly
reeot'vreîl fronti a sev'cre operatioti. aîid il came very liard oit liiîî
in his rallier wuakly conidition of iicalth, cspecially as tliere wvas
grei danger for a tinte itihe would lose lus amni.

\\li. Partlo, au Itigersoll, Ont., initier, iiad a narrow ecape
fronti a horrible dcaîhi a short tinte ago. I le tvas superiîîteîdiîîg
tic rtisiiutlliiig of Kîig's nîuit, wlîcn lie feul dowi lthe wvheel-
liole, aligliting on the pipe wliil goes to thc wliecl, and thence
falling into the wtater below. Tl'li wlicel was rtinning at tic tinte,
'iîd li.id he~ falliti a fctn iiLlites citlher wvay lit wvuuld liac betti.
giùIli1 lu pkcces by lthe îiaclîincry. IHe %%ab parîîally slunnled by
the fait. but liad suficient strcngtlî left to raise liiniself out of lte
waiter. an(l lie %vas recuied from bis perilous position as quickly
ir pn'qsible aiid itiedical nid sumnmoncd. An cxaîninatioîî re-
vvalcd lte fact that nîo bottcs were broken, but lie suistaincd
seere inijuies tw lus back.

Ait accidlent occurred aut tle cemnii works, Napanie Milîs.
Ont , Oct. 25th, by whikhî George Thotupson, agcd i8, lost bis
life. Nie aîtd FI. Sweet, a lad about lus own age, werc alone at
lte lime. Sweet for soute reasoîî fluing a cceint sack over a
sliaft inaking over 200 rct'olîîtioîis pcr mîinute. Accordiîig to
Sweet's tqesîiinon>'. Thonîpson nsked hit liov Uic> would get ii
b:ug. Swec refflied, ', h will hiave 10 stay tliere." Startiîîg bo go
about his work, lie noticcd wliere lthe suit wvas slîiniîîg oiJ the
oppiosite wall a sliadow flving arotind. Turîiing bis licad lie sav
'rlitupsoti on tlîe slîaft. As sooti as possible th inachinery tvas
sloiiped, antd Tlioînpsoui's lifeless body droppcd 10 tlie floor.
hîorribly îîîaîglcd.

PETROLIA AND The STANDARD OIL CO,

Editor CANADIAN ENrîNIREn:
Your article in a rcrnt issue of your publication wvas a

gross înisrcpresenîalion of lte facts as thcy exist iii and arotind
the town of Petrolia, anid wliilc the infornmationu niay have beetu
fuirnisbced yoti front a souîrce whliciî you presunîcd wvas auîlîcnîic,
tîte intcntion of lte originator of thc gliost story %tas clcarly to
injure a prosperotis towit from somac spileful or selftsli motive.
Truic, Pcîrolia lias lost ils rcfiîting indusîr>', and wvitli it a certain
percentage of population. buit Petrolia was a good town whcn
tItis dcpanrtittent tvas located clicfly in Lonidon, and otlier ccr.res
oîîîside te oil producing territory. Thîc last twclve nionîlîs have
sect nmore improvcmcîtts iii the town titan any ccjual pcriod 'for
--cme years. Granoliîlîic sidewaiks arc bcing construcîcd ex-
tntsively, anîd a great amouutu of building is bcing donc, inclîid-
iîig businiess blocks and a vcry large and expensive church.
Mercliants report businecss as good as aity season tlicy hîave bad,
antd collections pronmpt. The real prospcrity of Petrolca lias
always depcndcd on the productionî of crude oit, aîtd to-day îlîcrc
rr very few idle drilling rigs in te tcrriîory. As a niatter of
iact Pctrolca wvas never askcd îo bonus the Busisîtelî Oil Co.,
aind fuirîber, wlicn te l3usiinchI Co. purcliascd tlîc rcfining plant
of Fairbank. Rogers & Co., it was well known Iiat tey wcrc a
brandi of the Standard. Tîte Cindiati oul trade lind noting 10

fear front the Standatrd or any otîter corporation, so long as tue
Goî'crnincztt. could witlistaîtd the induccentts titat American
capital wvas preparcd 10 offer in return for certain favorable con-
cessions. the chic( of wiiici wvas the prii'ilegc of intporting oul
mbt Canada it tank slîips and tank, cars, and certain iittior
chtanges in th tariff and inland revenue restrictions. Tîte prcsent
Got'crnntcnit gave the Antericatîs ail iey askcd. andl lte Stanîdard
Ibern quicîiy antd in a busiîîcss-iike way purclîased ail thc re-
fincries iii Peiroica, aund ciosed tcem up, auîd locatcd the entire
rcfiniîtg inciustry ai Sarntia, as tiey mîust ncccssarily have ilîcir
works at a lake port to take advantzige of te tanîk slîip con-
cessions. Yotî will îîow Rind oul being carricd ini tank ships
owned by the coipanty 10 poinîts ail along th lakcs and St. Law-
renice routes. ai a ioss of tltousands of dollars freil.-ht to Anter-
iean railways. As to wItat te Standard wili pay produicers for
cude oul ii lte future one cannot say. but to-day licy arc pnyiitg
$1.62 per barrel for witit wvas seiliîtg ai $1.40 pcr barrel wlitcn
ilicy assuntcd control. Tluey can pay as iluiî for cruidc as is me-
quired. as iley have control of te mar'ket ini te refined pro-
ducl, antd eaut adv.tiic te price of refined oil iii proportion 10

,wlhat îiîey arc paying for cruide (or mtore so). Petrolia nmay have
Iist soutte indutries. but ut lias always beeti so far attcad of otlier
siniilar towns in lthe West, tit even with titose industries gonc,

209



TrHE' CANADIAN ENGINEER

il is %tilt one oi the best îuu% usltu bu foîîîad aniy%% Itere. amaci >ou

%vai sec nuo grabs on1 flic strects. and 110 lack uf business and etnter-
<rtsa îîroufi ~u %hicli note <île fact <biat tlîe% passcd <lus %vtek

d1 b> u0 til oni> c iglat (l1sb. nuisig uotcs. g 'iu lg frani:-c lu ke t
Comnpany Io puat do10 n cle wells for gas and instahl plant. etc.,
for ie:at ms andi i gliting.

Noveniber 4111. Ë899. PlTttOI.tAN.

SIR WI1. MACDONALD'.S GENEROSITY.

l'lui. ROUL rtîsui, l)ujiàîiuvil Cuaîîa.îaL f.\,A<..ultk&r,..

delivcrcd ani acldress biefure tlîe ()tt.t%%.a Public Scîtool tad
Navenuber 2nd, on the siîbject o! <lie ititrodunction of ilnantual
tirailling juta, Canîadinii scliools At the close of îlie tddre.,s lie
saicl: Sir \Vin. M\acdoniald offers ta pay for <lie cuîiuilelit re-
qui refi for ediacat ioîîal liatillal t raiig iii oiie place iii eV-ervý
province ii <lie Domainion, anid tlso ta ilicet tlîe C\PCuIISes of
qtîalificd t.eces auid incideuital mainitenuance for <lirec ycars iii
aIl <hase places. Ilu Ottawva, lie offers ta equip and inaititain fn-
ilirace vears as nany cenîtres as art reqtuireci ta giv.e aIl Ilie bovs
(abolîti; 1.oo). betwccii tlîc nas o! 9 aîîd 14 in tlîc Public scliools
aiu apport nit>y ta rc'ccive thiis t ra iingt. I< is liolpcd t lîat a&fier a
year or two ant cqually valtinble catarse of praictical inistructionl,
quitcd for girls of tlie satine tgcs, nîiay sonicliow bc provided,
.ind doubalelss niatture stîîdics iii ruîral sclîools %vill bc .ioiticd
<o <lienti. Tt, Ottawa Illc fflaîî %villa inctdcniitlly, provade for even-
ilig cla«;-es for Iliose acttially engagcd iii trades wlio nced anîd
o a mt t d mî<oli isruc t ion. Sir \%*1l a.îmn lias a<tliuriAzd til tu
strike a simiilar aller ta tîte sclîool atiorities of IBrockvillc.
1:11. aio Charlouttetown m and Silinicrsadce. P.E... ai saine platcs
int Ie province of Qtiebcc. o! Trîtro, N.S.. of Fredericton, ai
NVtîilipig. Matn., ul C.îhgr.., N.W.T.. and o! sunie îulac in Brat
i<11 Colîinuhia. To begimi il on riglît education.al lines a1 tlor-
ugll> t raiîied auJ e.\Ierîciiccd t cachier ai hig at t alinmîlemt -Ill

bc brotîglit at first front Scoîland. Eîiglind, or tic Unîited
State:. Ncm .t uniiuncr il is propascd <o pay tlie c.Npcîises ai sev-
eral teaclier3 froîîî Canada iii Great Britain and Swvedcn ta tike
Ilie couirse ni trainiung tlîve. ta sec for tlîemsclvcs tîte edttcatiauial
$Vstelils and ilthOcis o! <hase cotintries and in iîccî teachers
-and oatîer cduicationi reforniers iii them. fflic'u thîose Canadian
icacliers rcttîrti <bey %vill bc as liglits set ou, hll tops. «rite lire
,4f tîteir inc-piraiii. information. and enitlîusiasun vvill sprcad
Sucli iu brne! ondtine is thie proposaI 1 lt.nc flic stîprein sauîsiac
lioati auJ1l-ai qmltlcss ai antiîaîîmcîîîg. T t utnist resil t in minncditc.
1.,stiiig. and fatr rcacliing beuirfit ta tlie boy.s ai Canad,(a 1 ain
,tirc %, ail *iuli in tlt. cariest laurpi. <hit Sir NVlIa:mî11 C. MaI.c
do-'nald. Ilie vviselv patrioatic and gcncraus beciactor. miay long
!ive. gla-ddeticd by knovving thiat tlie chiilIren and <lic grown mnen

.11 um cii C.1da rase îtp and aU lainbcs.

PIRES 0F THE MONTU.

Oct. .4tli St ati~ cillîrciu, Nortii Sydniey, C.13,. iss.
Si..oo.- -Oct 6uhî. T.îloIr Blrus.' s.ttiiiill. litar Port lgin,
N. B., Io%>. $.4,ooo, nu îsturan .- Oct. 011h. Ma.Pic&
Meac.der's flatir iniill, Moulinette, Ont.; damiages. S.1,ooo; inistir-

;..ucc. $1.500 Oct ytlî. Tite buildinag, at l'Urti arn
N.S.. ofidth Clauggsecta Staalp Raél <va>, nurîî c tre:.ted dur-
îng thec construîction ivrk.-Oct. i6tl. N. Lcvîuîscmîs sa.tiiill,
J.akr Megannuk, Que. -Oct. ISIIh. Elga)'s tanncri, Loundon.
Ont.-Oct. 1Stlt. F. H. Manniuig's sawuuîill and barrel factary;
lo£s. Ss.oaa -Oc. î9îlî. Murrny's planting unîill, Wiunnipeg-,
lo!-s. $ i .ooo, partI>a instîrca.- Oct. i9th. Grist and

s.wnîlbclunging <a D. IPuan astusi. ucçar Rit-iiiiusit Corners,
N.B.-Ocu. 25. Tite Fîulton Bras.' saiwsmill. Fingal, Ont.; lass
$s.ooo: una insurance.-Oct. 27th. Kennîedy Bras.' evaparatiuîg
iactary. 1-c.iiimîigtoui. Ont.: tossa $2.000.

- Gr.iiiflic C. Cunnxinghiam lins becti ap>îointcd manager
of the Central Elcctrie Railway, London, Enig.

-F. W. I)raper. BI.Sc., of RuIla, \Missoturi, lias bccn ap-
îîtiteti lecturer in MNetallurgy in NMcGill University.

-Vc have rcccived a pamphlet Of 250 pa.-gCS, h)Cilg thc Pro-
ceediIîgs af thc Illinois Socety of Engincrs and Suirveyors,
1899, a report of tlic fourteenîli animal mîeeting licld at Cham-
paigui, Ill., in January last.

-'l'li Narinie Rcviecw, Clevelandi. 0., issiled a special nluilber
iii lonor of tlie retturt of tlac Unîited States Adnmirai froin the
l'llmpincs, %% hmtlh cumîjmins a large sunuahler of very fine pictures
(J the ships of the United States Navy.

Recentlv flic Boston and &%aille Rilroad bcgaui to sprinkle
oil over its tracks to lay flic dust, liaving canstructed two specinl
cars for the purpose. About fifty miles of track wvs covered flic
firsc day, and Ilc sprînkhîng? wMH continue initii the entirc systenî
ii file vicinaty of Boston at lcast is covercd. The oil costs SA.
cent-, a gallon, andîfic cost of sprinkling per mile is $6,25o.
Aller thrace animal sprinlngs the oi %vill rcniain effective for
front tlîrec In four years. 1 Icreaftcr. whcli renewal of tics arc
nmalle. or oathier lîstuirbnce of tie roid bced is callcd for, the
oavcrturned eartît will be oiled froîn linge tin pots v'illa f ttcned
uîozzles.

1WIANTEU->r.urlisinan. thinoucily coîîîpcîenî isian. One accustomt '1< Cl-n
O.'ne and saw saill work preterrcd. WATEtOtJS, Btrantford.

WANrE0.-Vounr isan fainsisar wiîth ins:tting anditrepairang clectric rccording
iitte s. Ga% e particulars of exoprtcncu. Oniv ttstters and first ctass Pen

tien nev't aiiply. AtIv.iireîît if satlsfateaory. Addrem' "WATT." Canadian En-
mifleer. NMontreat.

FOR S4ALE
A cuod 'atter Potvet. 3%. horse, situatect one-liatf mile fronà ralway. cver)

faciltay for tuîaklng siding <o power. Addrcsç
1. D. THEUNISSON. Cookshirc, Que.

Levis Waterworks.
Notice to Engineers.

--A bylaw opcnaing a competition for the preparation of plans and
specifications tocestablish a!svstcm of wvatcrworks. draining and clectric
lightraing in the town of Levis. bas been adopted at the meeting of
the counacil held an the î6th October. 1899.

Moved by Mr. Co<ancillor D. Laine, seconded by '&\r. Councillor
Joseph~ Carrier that the by.law opening a comipetition for the prepar-
ation of plans and specifications 10 establtsh a system of %waterworks,
draining and electric lighting in the town o! Levis be adopted as
fallows. viz :

z. A competition is hereby opened 10 aIl campetent persans, to
prepare plans. specifications andl estamates, for the establishment. ex-
ecution. wvorking and maintaining of a system of waterworks draining
and electric lighting in the town af L.evis.

?. The persons wvishing <o taire part in the said comrpetition cao
obtain the nccssary information and particulars an inqoiring at the
Secretary Treasiirer's office. at the city Hall. J.evis.

3. The plans. specifications and estimates will bave 10 be prepared
cn:% to p0rrnvidet fnr tho- q<nfalv and want, ci&:% popuîlation nftwenty
tbousand souls at the rate o! îirty gallons ai watcr per head. every day.

4. Tite plans and tenders for the above mentioned purposes shahl
have ta be deposited ai the office of the corporation o! Levis. on or be-
fore the firsi day af january ncxt.

5. Tiiose plans and tenders wili then be submitted for examination
ta Ibret competent persons chosen bv the couincil. andi tle said persans
shahl report 10 the council vçithin the delav fixcd by the said counacil.

6. The counacil. nevcrthelesç. will have rigbt ta choose and adapt
whatevcr plans and tenders wvhich it will deem enost acivantageous. andi
wglI nolac ie cld ta accept those whose price will bc t he lowest or any
of <hem.

7. A prize of $îooo wvill be tvaided ta tbe person whose plans.
specifications andi cstimatcs shaîl have been dcclarcd the best by the
thrcc persons mentioned in article fifah ai the prescrnt by.Iaw . a prize
af $500 <o the person %Yhose wvorks wviil corne in the second place.

s. These plans. specifucations and estimates shall rernain the pro-
perty o! <lie corporation ai the town af Levis.
FLAVIEN ROY, .1. EDIIOND ROY,

Secretary-Treasurcr. Mayor.

American Sewage Disposai Co. Of Boston*
89 STATE STREET, BOSTON, MASS. 60 BROADWAY, NEW YORK.

JOHN N. McCLINTOCK, A.I.C.E., Prenîdaent & Gencral h1asiaîgor

The C.mpany as organazed tu design and canstruct seweCrs, and to builci sewagc Jispu!atl works (protected by patents;. effecting any
degrc of purification required, under aht climatic conditions. Circular sent an application.-

WVc invite investigation, consultation and correspondence.


