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MODERN MILLWRIGHTING.
1. R) ESi K ick smy> . ' W' have alread>'re

j îîaî k cd l.t thle tetletitty tif 1otîtlt*essî ieril
s t)libi it it 1n111suNas;t;îirmulmutliaithuait labtîr ttu a
i iii iiuîuuuî. And ti umuli taitl h.-toilin 016 sdirect ion bly
iteatis of cmiii levatitrs, g rai and il.iu r îvtrunsandit

spt *; l'it %Curee il -tthuite, tir îlca. dea eî p iîart.
titlit,tliy liet plvtely .imutouiiituttuItue excepitiotn

tif the Bcestitî.itii.i. i ut so fait.qS reg.ali titthe
nit Ilici~îe tteem%'llumîo 're 1t)i lit liie ; fo r ini iigli
griniig, lic the p iibsuhmt llif t aiilltilti, tle ci)-
<ilermion ofibadlaîtilti uttiti' gi .mtitg <'I dît' île putîticts
is ttts.i>,an ti r itui t e. i"iitlim tfi tufi tiie îtiectt
tîit' L., ii muillugs t.mr> ing in qmmtm> ttmait l tlitîtuare tîl.

I.Ittît:l by Ilime dirent ltakti, andt tlîforCirtue ratling
avitl f:rîler tiisti ibttît)ît tif tittse lruduct>, ie ca.opera.
titn il(I lititanduîlintelligent labui t s ti a certami extent
iîîdis;ieîsal . utile!,-,gtod anitIiiferiuir itaterials aut- tu,
lic iiinilet l dit à tleitittif iib urindit, tut' lity ou>'tf the

pîrouîm t A. \ctililt'i e.îuttii;ttic plant (;t ubc iecouiti

utîieeti41111%.iv litre thicptilaIity tif the iru iaik15tif ess
actatuit titant teir tquaitit). nitltleliî .The sane
reitamik .ili to i m'i s uilu litît rolls ;mrce txtusivcly
used (tritlie pnit ss tif rtu ttioii. Stciti s iil re-
qu1ireîniolîe ~Iit r foîr Itle g rilitiing otille atîiti I iusl'

ýdu!tsttta.în lîitits iimîîh li itiuilstiinus trdir lteinibratîirs
are aiti iioitglit inti u as, atiitae brai %it bc licss hmr-
ouglil>' cleautieti. lcre t'amatr) catiters do nut îb.

jc.c i0 brannîy itur. anti whcie utîer is chearp, tce
Miiller tîîay, frount a commiîiercial Poinut, get :loiig wcli
tntiugh %vtîni puîre muler plant ; but if these c.ondtions
alie nut atogetiier fulit'tl, as wiii iaptien in the greni
iilatjtrity oif cateb, lite» s>umei plants atre un lie rejecteti,
liwcu'er niîch iutc>' nîy bc atinire-d antli praiseul."

THE WINNIPEG LIGHTING PLANT.

T ull". \V il ît cg , a i, % U .g ît s t \.C ill t l e .

scriptionî oftlîe nec jplantu of h me 1Eeticatd Gas
hight Coii,îaty. frot wîî cliCh egtan tili:îtue tîctisy5.

tens <of lglitung have untîl recenîl>' becut ouîcraitci (roit
separate points, bu: hae slow ýl c c:solugil:uîl, dte
clectric ligit iaciincry lîaîing beet inovîtîttilite gas
works, itd noiv botli wtrks are carried ti iilerthie

saiule rtoof. .An exteusi'e adthtîuî, Su> x So (écc, lias bec»
erected luti te sout tf te otîult iuuiug, and is nnw
utilizeul for tue ec trie iitaclisitr%. A mutîilighit season
-sas rselecteti fuo-the < tazg if tmiletantîîî, audti liv wtrk
was doch inignetin10bc n rcaa<ieîtss ftir igluttuag dit cty

int accurtance '.îîin lite coitraitt betîteen te u sic uucla:nt

tht coliltuîv. hlm.t c 0it 11. oIlte irsI ttuigti f Itle
rnachinery in the nete pretîtses. severail îroiivuient ltaches
anti gentlemen îI il it su rks lit i nSs tudit ruicced.
ings -,anti'M rs. %V_ .tligate, 1vule oiflie geitra11l tui:l
gtr tif ilteEîectric anti <as L lit t îîp;ny, iiiiistîti
on titlt ,It. t i siultitIlleiia nir'ai moioniît. lte
itacltmtetvuti tuh E et- tmr c.tglix Cutili.tuwis tif lite tmai
nioderai ;an tsi irtiuetilime lt.t' îî.itutt l rran-ctticnts are
u'ry roîuilte. A laige uotus fil ifte casitte tf Ille
new adtionu is taikenit)up dtue .rge tîcel boilers, <ot
which twi of<ix u,> tuyr'e lîiver ctlàhire ;lrt.iy in îiisi-
lion, ant irtufiaîtl.tiuîîs arteieiitg buîlm for îwo suore,
wltmcht iîhi gîte thti:a touizil mer capacity tif 250litorse

îinwver. liitîdie ntitlswc-,cruîlporti.o! of w Iubuiling lat:
locatleuli thttwo vvr> file enguncS, CuuI.iitcreuh tilt:e îuîust
liasucrful li Ilîe jrinit t e, otu f~o tre lpowuer. *ulic ste;mzin
entis.a lis:,Iu lîrc>-sm:re c) lndtr, tti &fter tiaing lils ,rk
thîre, is d<l argcd in%) taalaiturcsmrt c) hlnier.1 ltait

ordinary Ilîli pressur. yhiilcsite sîcaîi fter ulaung
ils work iniie leviioter s esiseinuiti aau.nst
aumtn!shtri pressurel, ichîî, h :s 14.7 juiuiitlslier m<utre
inîchi. but in ithusc .15e st îliet cigiies :îî1:air puit

creates a .a%%utmit in ii' * *ntetis,'r and l lîî pressure
cylîiittr, Itt'ii) uesrt> ng thr CI.iesiîut<(otufIlle atiiis.
phîec, antI -i tnseueîiit s itîg ;a tinbitlerbIlc tuantumy

cl pinter ; i h iUc se ti itteriig lite oI) tîlsbitre
cyhtulltî, thues ic sane lcaiutin:tiof unk as in ilite hiaUt
lbrt!Ssuie, î ;%lmtt;t % l'îuti of nvaiy 5u ler cent. Bli
ten liercent. of f iius s.ving a., tîiltlz,.tl trtitriving Xthe air
anti càr7tuit.tng liturgie, ia g a net bavtng tfalîtut fury
jier t viui. ag Iltthle tyl YCe tinc. *'uee riin
lia yit chtitrb i u .;,itl nd .;X -,(0reipti uu'ciy, ati

set un msnhttuaiii;t:uuîiutilu t!uviuu" wlitctl furty-fiiur (cct
an irciuiterence and ut tigeat brtad'îl. Fromntitilts belt.
tng i% .îttachieth 10a.1uulty (if :%ix (etdititcteri ibn tht
Une sif.anti whici e:tc ulihtley vtied boi4ck atud Irotî

Io ltse stu'eratl ( tiifite machines. 1'tlernctluthe
tn"inc homse arc thte wacr puitIlle itcuntlnsed walcr
basin antI water îîuunp. Tlierc arc il preseutu ive dytta.

'lint îtîau'htncs ttîrieiraion, ant ishucuirouns are being
limiat for jiallung n Iwo uuort. 1'Chic dynamots nutsetl
at ibtur 119ar- ih% tif hic e stern t tern, and ntin
fort) 'ligli o it I 'lhtuuiîs<n.ltbîon, tn smpily tht extra
lights coracîed (tr by iht city coural ncit tht new

agicelint, andiaîoo tci.aiîl iîl nt i is cnt
dynamîo, tu luiliil *i iwaiidescent I iglits tiirotighliitt thli

ch>.. 'lli former will lbc ready shartly, while dit latter,
ht is expected, wvill bc ini oper.itiofl in J uly, as tiierc is
v'ery littie to be ilote oiier th.în itipince dite taciinery

andt sring dit %vites. Supeîriitcîdent Stewart !saici the
ct<itnany tîttetuictigoing eXtclsivly ibita providitig 1
incandescent liglits, ;as tiiet e wrc miny iii îirieb for the
liglît for Staies and plritate residtctes. lie t.xlicts tu
he runnliiiîg ticlîgeliths ta it ail capacity in tit eaîly

fali, aild if:Ilet îliaild requises sl,:a seconiîîI adhint wil
lic put ini ilt t ieSO . pavîty -as the alle now beliag

ilot icld fuor. 'rte ilic.111ckst t i iglît %ii l bc plisil i ially
used in the ai? ying dibtri -. s ite dîy, wicre ga, pipes

-ire îot laid, andi whcre the re-i(sins arec desirotis of
lîaving a bttter liglit for their ouses uliait ihe niurky
coiai ail lainip.

RAPID INTRODUCTION 0F THE ELECTRIC
M«OTOR.V EYquietly andi witli astonishiiig raiiflhlas dt

V elcctriv suintoir înîde ils way inito UIl caris of
juiter isrs, says ti'e L<<fl./ It k rcally
abtunislîlîig, even uto diteectricai cithlinsinst, 1mw gr:at

lias heen til eadway mtalle by tItis moîîderni seliliat of
mian. 1 t lias dispiacti ,tettti tiwI3ies iiin aiy istaitLcs
i- 'i îlîobteverv braniiof iiittistri.di inaîîiuft.iatrc ; h
tveài hlas lîcen smbstitmteilfor water 1powctr tu dit e *.titt
of usitig tit latter for elec:ric.U geiîciaîor, tilt leatis for
<distrbution anîd dte indefamtigable inotor for local setîvce,
since greater econoîny is jgenerally tîbtainable in titis
nîaîiner. It is fast relicviitg tilt liorbe in traction itari.,
a-, M'ais (air eveatin0aila the mncaiiîplaitaîin itue fotiof
his job. 111 ail parts of tilt c ctnry Ile t Ieetrit- iiiîtor's
busy liumicari be licard. li is proh:mbly s-aféet, sa% tlî;t

ilhere is flot a town large etiigli ta suppnît a ligiiîiig
plant iliat has flot ahm advanced etiuîigh ta adolît dte
iflftor tn a greater or lîess exîeiît. Andi we pierlicut ilaI
thie uinite s nt far distant wlien tic elcctric tîitor, as
thc iinmeîdiatc source aI applicdi pnwcr, %vill lit a gieiter
factor in dt efield of usefulnci.s tian dte stcaiin .i,
and the latter wili bc rciegated tou ii driving of cectric
gentraturs.

lit certain lines of work, liottevtr, tuie ciectric iituîr
Lalm,; .îi< ay ti10 oilàie utwayîcf iiprovciîtub! fore
iciii lic mî'cd, if cvcr. For instance, in roiling nîils

antI mier cttli!siiînents (ff:a kindred nainie. wlicre tuie
requisîd< <i îîiir c.înnoî i>esubtîvidcd, :and enriiiîîus
str:iii..are luit upu» tuie drvinizg intls, as ai litsîiii
cpnbit-tcd, te cctric îîîotîr lias no place, anid wc

dol :if it ec-Cr ivililiave. IBu, iniail cases wlierc tlle
uý.ùJil eiYfro is sanîvîl ai îiîany pointîs lui] in tîtderate
aiîî,îîîîîmi lie t ltotric liit rrseul have itie st (if!dt econ.

test Aiie.dy itl Iasli.%l% ge.%traities ih i tpropumiiion
of sîseet .îis. ;and tlierc are foîr tli:s îîurios a&tle a

gîtt ritunilir<of îîmî<rs irai <ly oJîer:tion. Certainly
this iiew servat o!fniai'.is roviiqi ba arich lpriz-..

ECONONY IN XILLlNG.
Ni: f ditc rcarkahiîliilîngs conîtecicd siti tie

()2iiiitiçactnrcof louîr sa% s Ile .11ili.flipe, is thât
the iîusîriîesb<f îîîaîiifacliring h.is ncver fbecîtpl.%ce<l

talon ihat ectinoial basis o ti pcrauaon whicli rlarc-
icrizes iii.tiîifictsriiig of ilier lUnes tif smaile jrodlucms

F.ir ietàaîîtce, cattnanet %nolit iii. in:iiiiery, ihou.
crs tnld.en;:iiir.ç, imtne icetools anid gcn--.tri icii;îiiicai
suppliei.. 1flic coltten Ind tXitglooicî îîtf.cîurers <of Ntw

aig: ntîud sainetiof thtenrgine îuilidcrs ani otlier
mîachiîiis s .4 tue couînry arc iînaing fair divîclcnd! <out
<f dtewat:c wlucli nw belings tIci, Iîîr iîliis. Not
ilat :li fil :he.-r licrtians arc csscutialiy w.isiteftl, bt

Ulic whlai amr;nizeuîciit for i iroduîctioin of flour wiih
rcsp)cct Ici, insirii<c, rîni'enieîice <f hantlliiig, cosi tif
fiiel, labor anîd :il is roniiiiird o<ina extravagant
basis. hi is entirely possible hîy jrojier tîtetis and

mnitid action on dit liait nif any respectable nuinber of
iiiiliers lI cti uce itir inburance cito ne-ihîru i is pre.
sent co$1. lhis would itican, -%.y, a re<luctîîî<of 2 lie
rent. utp<n ilt value tfIf t tlr!sînitilîle prniwerty oni

wlidi insirtn-- is ctrricd. *l'lerc are few iniilis which
wc have litii nd lîcilîî:% savimîg ofl2 lierceint. of Ile

wages lhiiti for ioîisîibouî lahor coula ihti sal iadceiîy
%lie apiication i( if otir slmavels, and cars% and s-ales
wiciî woffld itît anti weigli !ia>, îîiî.h;îll, if nut a
wliele car <of ulî'at. By suiclai îîtis, ant i wth ai tic-

vateir whiwl ti lcarry dtltwhî.it1tulite scat i- fhioit
waîîling: (tir a lnwcr i<îtoitu dischiargc :tself, (Ir for

eigziiîn;g tir allier wasic at tite, dt i lîlîer of haitiling
wlvat woo<ld lbc .% sialli îing,. Sîtial cservîîirs for
hldlhing il.iur wlirii îiai< it neccssatry Iti paci, oui as
sno>»as uîtiale, is antiier source off ex1.ense. There arc

cw raidils whicli one giis into where thry caânnot st
Ille opportunily «w &mt imîîrovements o( inauy kinds

il% iaiitling uittur alter ih k îîaciced. Again, this tut
of ai mi iiig pi <id tes reccîveti or discilargeti. î1;iliîi.
ery ulili i15(ut ifa te listeor nult wcll îîruîiouonted
retmircs a great tical of extra attentiton, andti 'erefore
extra tziP. A mîtili wherc îirovuiîinsarc îltmalleuifor
coilecc:iii dusutir exliamsts frtiîn tlic rols and coiiceytirs,
re 1uircs extra lielip in flic way o! sweepers. Geiîcrally
speakiiig, iîills caulmi ik arranged ttîoîerate oniitlieir

îîCseii t mpîcty witili.a îîîuciî less cui:ipiicate<l cIicille.
Theli gcicral <designi is:hieitiiiti idfic warkii.îinlip

front a .minrcliatiriu.dscuise, andulius getîcral ;trrangemient,
lias augirttdealileical titIti withi exîieiise tiflits oler.îtion

Iîy miiers, mnachine iieuîeî, tijers asid sweepers. WVe
Iiave jiniiiiil ot ilitîl, whili i s nltrail xctptiînal
iiisî îiee, wliere tile pay.rtîll %vas $5o .i1<lay, wlticli as
afurwards reducti 2o lier cent. Iîy a Iew very %ittilîle
devices. lThe goîer:îl categuiry of labor-saviîg £arranige.
iientt wlicli wc hlave suggtstett litre %vas îlot mîîîticr.
taken. %Vc Say~ tllat tlic iegiect of alif tiiese tliiiigs is
extlavagance, ltlasil is %vaste ; uhati iinuoiUne of! itsm
f.curing busineuss are diese tlîings so generally dibrc.
g:îrded. A greai nîany milis are opirating zai a greai
lui's of fuel tlîruuglî clîaîts, teaipluantîs. Ofititiiimes the
dilTrtilce betwet!i a second cia s andi fitstî.iss tngint
romilc lie matie tilt in a six iiionitli,'rrsi.

\Ve titi nlaiwiit u institumte anly ratitcal refornîs along
ti isse, Lut iiakc dtesmgget itîti ini rder tliat iîillers
mîay hiave tliimt ii mind, anti conte tas t1iemî thîrougli the
courbe (if > C.rs as lîcy ranîd il coitu vient andt agrecable
tu d tiis. Ilî my lic docîtîely takiîîg tiltont detail au a
timîe. :andîltlîts, witlîott grent iniiiîtatc outiav, iiîp<

flic Casl isitg <'îiacity cf ilîcir illillisig proîieruy.

POINTS FOIR ENGINEERS.

Ty' Il E aicea f t diiiiuîy ik enerailly malle 6 tof

ti' ýt rC; 91tit c ire grate.
T'lî e ur;getuis.9iilitv 'if inicomuiltstib>le hilittr is ii':

Alt l gm ites shlti lilav. :îîîis inliniat iiiioabotîmtone
inisci v. i ýtisse finit of leiîgtl, sltinig <luwnwarti iront
tt. lisi- loot)i.îV.trthhIe lbridgcesuali.

%V Lisî air is adîîîittc iel tind a bridge wval ho ait ini
conîiiuîiiîg the gases, il îîîust bc al a point wherc the
tihcilralmire s nituless 1thiati Soo Fat.

W'iîcni wood is in bc tie fuetl ctiîployed Linder a boiler,
thte gr.îtt! ;rca s.iotilul bc (roi 25 t0 4o per cent. larger
itanil lcoal 15 l iet iscti.

Tfle aggrt-gale aiomnt of air opening through the
grate litoultl neyer bc less than ont quarter the total
grale :mre.1. as a îIliniîuluin, and inay bc increased with
.tivtttagc.

L.ook iveli afler Ille niasonry of a boler ; stop ail
cracks in the walls wh niortar or ceinent as soon as
clistovert<h. *Tliey iîmî;cciet: le ratght and cool stue
plaes oif the boiler, causing a wasue <iff<mel.

Tlîv bellefits dcrivetlIfrons heaitiniz the feed-water are
flouait it c.<îîly in a saving of fuel but also in a dinhie

itioi fiit nterrmittenlt contractionz anti expansion, in

1îmrifc,ion of the wauer, anîd in steadiiîess inut seaniog.,
Tu"fe part of the botîiti of an externaily flred boiler

atcteti upon moniît scverelyý by the ire is just lehindi the
bîridge wall, anîl if a iithu seani un.îvuidall cornes at
that point, the edgcî. m tue lai) îîiust flou face towards

tic rire.
1,lates <of iron are tcste<h coll by îtinc:ling holes ncar

thic dgcs, anti by benîiing thc:îî ta angles of difféent
degrees, corrcspntling ta il hickncçss of the plates.
They shanuld Istar these tests without showing anv signs
of cracks or laininahions.

i'tenmber thal.thtle cTfl:eny andi safety of a hoiler
depend as nîuch uoa» tht cfficacy oif the water circula-
tion as îlîey do lîptn tht sirength andi dispoal of itht
lioileir, tlirreftirc crowding o! tmubes in a hoiler should bc
avoded.

Ont vcry important cause of<leterioratuan in bailers
is disein tathe faci tif thrir becomnto na sitait o du tht
wtirk wiîliaut forcing, snîlu:ut tht jpulsations tof the engisie
cause a wtll inîarked stccession oif bhcks on the bolier,
whiclî resulîs in a wcakening of tht iâteriai. Ily l.îc.
ing one's band on tuhe ltcad tir blîih a i Ile btiter, dt:t
vibirations of *h.lietai carslic frit. siiilsr ta the r1ing
aintifaliof aa i:m'schit îwlule iireathîing.

Wlîenevcr a hard pzîch is lis lie puit on a boiler. il
isit have the saute thit-kness as the bhct to wbicli il

3 1 in c rtvcted, anti shotilti bc tf the same quality ni
niattrs.ti, anti il shioul Ie su) arrangeti thtat no pockct is
forntI fur the colIcction of' scale or bedintrent.

Whcn a sa(ety vavc <of more titan five incites ini
dlianicter is requircài for a 1>ouier, ilu k ireferable, as weli
as lunuchi af'cr, lit inake use tof twn valmes, each having
ant are.-lif ane.liiaif tut total valve. Valves having a
dianeter ofitnre titan fie inclues arc apt tn sprnmg ne
thtir scats, arc cluîtisy uo handite, andi mure uiffcu)t te
Peep îght.--JIfausfadier aa' ndPuidmr
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