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MR. J. J. WRIGHT.
Tilt- Subject of the accoînpanyiîîg portrait 'vas boni in Var-

,îîoutlEun, in i1850, and camne ta Canada about twcnity.aîle
ycars ago. Nlr. W~rightî was in the states at the tinie or the
Ccntennial Exhibition, of 1876, at whiclî tlme eccricit' %vas
beginnling to attracî attention as apossiblc imeanis oigivinig ighit.
Pc there beciiiiie acquaiîîtcd witlî irof. *rhomsosî, wlin was themi
occupying the Chair of Chcmistry in th flic lih Scliool, in l'bila-
delplîja, l'a., at wliklî lime liein ronjusiction with Prof. H oustoii
of the sainle scliool was collmnencing experinients whicli have
led Up tc, the brilliant resuits of to-day. à\lr. WVright built ail
thie inachinery during these experiients ; lie also buitl andl put
op the first elcctric Street laip on the
continent of Amcriczt, whicli wvas lacecI
on the corner af 2 1si Street ;mul Washing-
ton ave. in the vear 187(). lie 'va-s
aiîaoigst the first to, handie electric liglit
%vires in thic construction of underground
service. hut ing canstructcd a fine of
underground %vire for clectric ligliting in
Market street, Philadelphin, and another
hetwcven the City Hall and 4111 street.
M r. WVright was a iîiuenbcr of the National
Confcrence af Eiectricians convenced b'
ilic United States Govemment, nnd wlîilst
in Philadeiphia wvas a inember of the
Franklin Insttte of Science and Arts,
and is nowv connecteci with the Ele-Ictrie
Light Associationi of the Unitedi Suates.

In the spring af 1883 1\117. W'right re-
turnied ta Canada and btîilt a snîall plant
for the stîppi>' af lighit whichi was operatcdl
oil Yongt street necar King, aund since -

thcn lie has identifled himnsclf with the
elcitic ligliting interests ai this city as
na-ger ai the Taronto Electric Lighi I.j

Can'panly. He -dso, built atnd put in
operatian the electric locomontive whiichli as bten uised ut Ille
lIndustrial Exhibition for the î>ast fewv yeirs-wliiclî înay be con-
Sidercd the piioncer cleciric railro-id in Cnnada.

SAFETY VALVES-TREIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.

BVWILLI.î.AM lLARNET LE VAN.
l'he function of a saiet>' valve, as uscd on a steilm boiler, is ta

discharge stcarn so rapidi>', whcn the pressure within the hailer
ren-ches a fixed limit, that na important increase ai pressure can
tlîen occur, liowevcr rapidly steam rnay bc mnade. fI sho.îld bc
s0 canbdlnîcted aînd arrangcd, that should ;uny accident occur, it
nia> be apencd by hand and the stcam pressure lowercd very
rapidly, even whlen the grates are cavered with a mnass ai incan-
descent fuel, and ste-lin is being generatcd rapidly, %vithout
inctç.ting the pressure in the boiter aver la ta, s5 per cent.
above that ta which the valve rnay bc loadcd.

The grate surface, alil things cansidered, is the best unit ai
mensuremcnt for dleterînining the size af saiety valves. The
ordinary rate oflcambustian runs froni Ia to, 15 pounds af coal
per square foot ai grate, and the rate ai evaparation may bc
taken at 9 potinds ai %%.ler per pound ai coal as the maxcimum.

Thîe Ilighcer the pressure the Smafler the orifice %vill have ta

lie ,aidc un the alier hlid, the loner thte pîrcssure the langer
iust the outlet bc. A boiter ini %viiicli the uîressute dues out

exceed 40 îouidcs per sciuare iicli, 111a>' rtîttire f10111 30 ta 40
scînai e inlihes of aiea ; wliile thte Saine quaity ai steaiiî wotild
escape tlîraugli 4 square inclies ai area ni a boiler carryiiig 15o

potinds pressure.
A saiel>' Valve shauld îîot eXceed .1 iliclcs i dianîcter ; wvlieii
a vlve ai larger area tlîan 4 indies is wanicd, an extr .Saifety

valve sliould be added. 'l'lie arca of a valve icreases ilearly as
thîe square of its Ciaiier; Ille circuiîernce, clirert>' as thie
cliaîîîeter. 'lle escapîe of the steain is araint <lie ci rciiierence,
and it vvill be utîderstuool, of caurse, duiat a point wvould Soan be

reaclied ini wlîicl thîe aiea iwould be ai
__________________ littie accotînt if carried ta large dianteters

* anîd figuriiîg aui orclnary valves. For
exallple, if thie grate area rt,,uirccl a
cammun valve 6 inclies ini diaineter, it
wtvold ]lave a circuifreiîce ai 1 8.84
inclies ; the saîj vrc wtlcl bc furnislîed
Lby twa 3,qincli valves, thte combined
ci rcuifèirences of wliicli wvould cqual
9.621 X 2 =19C.242 ilihes.

As thec saiety valve is thie iuain reliance
in case ai neglcct or inattention afiltie

* cgineer or fireîîîan, it is iniportant tu.
careiully examine its mode ai opermtionzt
and the offlilary Ilîîetlds Ci constrtîctioîf-
anîd calculation for safet>'. I-lowevcr, be.
fore procecding as above, we 'will endeavor
ta give the carly liistary ai the sarcly
valve, as we'll as the :inteccdents, inven-
tion and tlie inanner ai prapontioning aniîd
C calculating ail its parts. As this is a

S subject that lias arady been ver> mae-
fuIlly traversed, 1 do not prctend to, affer

WI<iciiT.miuet' that is ne'v or original, but %vill try
ta, give tlîat %vhiclî %vilI be the iliasî uiseful,

for the betîctit aif;a portion ai thîe rising gcncratian, as 'teil as for
sanie athers w~ho ina> be interestted, and ini as simle language
as is consistent with plainness ; su ilial an>' anc %vlin can Saive
simple equatian in algebra, and "vho kîîo.vs the simple dcîinitioîîs
of trigarinietry, andl the clcîîîcnis ai p>lysics, shah understand
it. NM.theiiiatics wvill. bc dispensed nitît as far as possible;
but in cadi case, wherc possible, tvrittvi ries, togeflier wvitlî
thle paticulars ai ývotrking exaniples, ivill 1e given, sa that the
reader ina>' study thec subject for liimsehf.

STELVNI.
As thc finst result ai the application of tient ta, a salid substance

is ta dilate it, andl thme next to mieit it, so also the furtlier applica-
tion ofaiat canverts it fraiii a liquid into aî vapar or gas. The
point at whiich successive increients ai licai, instend ai raising
the temperature, are absorbcd ini the gencratian ai vapor, is
calcd thc '"boihing point" ai ic liquid. D)ifferent liquicis have
différent boiling points uncler the saine pressure, and the saine
liquid wvill boit at a loiver temperiturc in a vacuum, or under a
lowv pressure, tlian it %vill under a high pressure. As the pres-
sure ai the -atmosphcre varies at different altitudes, liquids ivill
boit at difrcrent temiperatures -it difrerent altitudes, and the
hcight of a nintain niay bc appraxinîately <lctermniiid b>' the
temperature at îvhicli %vater bouls at its stiiiîit.
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Vipors are sattîrateul gascs, or, gases ire vapors surchargeul
%villa licat. (>rcin;îry steami is flic situratied vapor of ut er, and
if aîy of flitenct l> witlîdrawn front il, a1 portion offi tîatcr
is ticcessstrily precipîtated. rhiç is tînt so iii tue case of a gas
initier ordinary conîditions. tint if tlic Sais be forceci iota) a very
sinaîl btilk, il uvili fnllow tinit any dimiinution of flte teilîper.îture
trili cause a portion ni tlie gais to condense into a liquid. Super-
licated sîcain resenîbles gas in ils qlualities, and a portion ni tlic
tent ina>' bc %%itilmrtun front stîcl slenn tritihut procucilg tue
precipitation of ail> part ni ils constituent îvater. (Bloumne).

Steant uvas aitiong tlic montive agents of te înost atucient Midos
ni Egypt (as flic statue ni Meinon, and otiiers), and souie ni
flie deilied images of Europe ; and il is conus to note tlint il
slînuid formierly ltau'e been employeci %vitla tremiendous cffect to
debode mencî. --t lkep filet in ignoraincc-wvli;lt uut>w i contrib-
tîtes s0 largely to eîîligltcn aîîd bencfit inankind.

Steati lias, of course, bcîl îîoiccd cicr since flic licatink ni
wvateraîid cooking of fond ui'ere praclicccl. Th'ie daiiy occurrenlce
iiplied b>' flic expression Itl fli ut bouls over," *%vas as coîntiiioti
iri amîîcdiivuian as iii tmodern limies ;, andi lînit water finus raiscd
%vas mne of flic carliesi observeil facts connecteil %ith the evohi-
lion of u'apor. Front allusions in tue mnost aîîcienl wvrilings, "'e
îmîay galber tlinat tbe pbenoîieîa exîtibitecl by stcami were cioseiy
ol>scrvcd ni oId. Titus, job, iii describing Leviathan, ailudes tu,
tlie petIts, or volumies, that issue frnt under lthe cou'ers of bo'iiing
vessels: Il iy bis necsings a liglit <lotit sîite, anti lits eyes arc
like fli e yelids oi the tiiorning ; out ni lus nosînils guethb sinoke

[taijas out ni a sectiîing pot or caîtldron. I icu car>' use
nffic tuesels last iiaitîed, anid before experiencc litd t'cndercd
tlie mtanagementî ni thein easy- and sait', wvoîieî wouici naturall'

enan it% >ent îiîc saoi> tcottett o nilici pots fruit% fl>'ttîg
off iii N apor i ience atteînptb tu confinie it b> coverb and %-lten
iliesc did fl lit buflicicntiy close, a ciotit, or soute sîmîflar sub.
bstue, intrruîsed bruieeu il atnd the edîc ni flie %e-,se, would
rcadîiy stîggcst it5elf, and a stoîte or nîliet %reiglit pi.uccd uîîon
àe toi) to L-ep ail tiglit îî'ouid aiso be very naturai. *lhlen, as
the' fluid begaît again In escape, famrlier efforts wîould be mocle
1n relaiu 'it b>' addiiîionai iveiglits. fi titis tmariner, doubticss,
uniany a1 contest %'as kept up bettreen a îlot anîd its owner dtil ale
izaincdu the %ictor% , -tnd nec ner.d nt tlie testitriony of bistor-
ian5s 10 deterîntîtie 'îIiiui one tiis uîs. In tîtose tulles it %vas flot
generai> kton n tit.t .% buing cattidron tontinedi it spirit,
impatient ni cantroi . lthat tue u'essel %vas -lie generator oi an
irresistible potier, ,aîd tlie cover a se!fety -vaîlze; and tinat tue
preservation ni flice contents and tlie security ni tlie operator
dcpended tîpoît lctimg flie cuv'cr alone, or not ovcrioading ilt;
factnce it no doubt afîcît iappenied that fime conlined u'apor trrii
out flie conîtetls 'i%îl violence, andtiîen il uî'as flhnt primitive
itnks began ici percciu e dit Ilc ui.m cicati s weii as lueé in a
>oiiig put. fl tii man11ner. tic esuppose %vonen tiere flime limt

expcriîtîenters %iiîi scam tleani) amud tlie cariiest îi'itnesses
ni steani boiter explosints.

Ancient priebîs, hoth aiomîg tlic jeîvs antd (;enfiles, iee
iroin theîr ordinary dulties, necessaril>' comnversant îuiîb the
geiteration ni steati. lis clastic force couici tînt, thereinre,
escape lime shrcud obscruers .umiong thein. S-i-ilites ve
fretucni bvii'cdhadit ugt .iuldiunb, aee, uîi uîerc et
tnanientiy fixcd in time viciniry of temles-mn Ilboiing places,"
ats Ilieme lotations aire nanmed by Ezekuci, " iîcire tue îmîînîsters
ni the imouse shilh boil tic satcrifice of the people."

1 t îî'ouid sectu, mîocover, as if sontie ni the boilers îîerc made
on the princile of Pîapin'!, digester, i,î wuhicb bones wuere soit-
ened b> " igh steaif; jit any rate, a distinction is tîmade
betiveen seetiting pots amîd caîmidrons, and fromnt the mînumr un
î'bmc)i bath arc mnientîouîed tiîcy seîn tn have bren desmgned for
differenit peutposes ; the formecr in scethe or soiten bancs, the
latter toi boit the flesi mil atîiy. - They roasted the passouer
witiî tire, but the otiier offerings sod îhey in pots and iii çauid-
rons," (i. COr. citaP. 35, p. 13)- "Set oui a pot, set if on, and
al5ca pour îi.iter tîuto il. Gt;uier tlie piecs thereof auto il, euen
eveiy good piete, the îhugb and tîme shouider ; fli ti uth the
choice bottes. Talzc the choice ni the flock and boni (or heap)
aiso, the bancs under il, and nuiake it boit wel, and ict then
s4rrfh the hottes nfil ithbecisi." (Ezck. 24, p. 3, 5). Tht belief
thnat- hews iîad close vessels it îî'biciî steain was raised higher

tiban in conmun caulcirons, is also rcnclcred probable front fic
fact titat tile Clîincsc, a contelmporary people, cemploy siniilar
unes, andc %lîicli, frot tlicir teicity to ancient dcviccs, hîave
probably bcn tused by ilieni front tiinc anterior in tiiose of (lie
propliets. V' D)avis' Cllinesc," ii. 271; Joli" l3ells IraI'els,"
i. 296, and ii. 13).

Soule of tlic ancient phlîosoplîcrs, îVho wcerc close obsert'ers
or nature, colmparcd flic crii o a caulciron, iii wlîicb watcr is
bcanted b>' internal ires ; anci thcy explaincd tlic phenoniena of
cartliqîakes by the .îccuininulalioîî oi steamn in subterraneotis
cameus, until ils clastir encrgy rends tlie superitîcumibent stînta
for a v'ent. \'itrut'ius explains hy it the existence of boiter
springs. In tlic reign of Justiniaîî, Anîhteitis, anr architect and
intiîbcnatician, iliustratcd scierai naturai ilienonena. b>' it ; but
of tlîis ive sîtotîlc probably neî'er liauit lîcard had iltiont been for
a <juarrel bettreeni lîiîî anci bis îîext dtour nieiglibor, Zcno, tlic
rhetonician. This crait appears in have inherited a consîder-
able share of crcduuity nnd superstition, wvhich gave bis antag-
onist tlic advantage. Antheinius, we are infornmed, lîad sevcr.d
steani boilers in tlie lowcr parrt of his bouse, front caci of wbhicb
a1 pipe conîeyeti tbe î'apor above, andi b>' soute nîleclanisin, 01
whbici tic account lias been prcscrved, lie shoot, (lit licuse of luis
eniny as b>' a rieat cailliqua-kvç, upon wvhicb tlic affriglited Zeno
rushed ino flic Senate, "adedclared iii a tra gic style titat a
nierc morftai must yield tu fice power of an antagonist %wbo
siîook fic carth ivititflie trident of Neptîune."

The boiter engineer of to-day, noting flic curnnus things in
bronze anci ina copper exhuined it l>ostpeii, and gathercd to
getbcr in flic Musco Borbonico, at Naples, îîiil linger near a
sînal vecsse] for lmcaîing wvater, littie more tient a foot high, in
uî'licli are conmbined nearly ail tlic principles invuolî'cd in the
modern '-rairai steain boilcr tire box, sinoke flue tlimough tlic
top, antd lire dooar at tile side, ail coniplete ; and, stran lge to say,
titis littic tbing lias a wafer grai, iacle of soute sirifli tubes
crossing tlie tire-bo\ atl the bottom, an idea finat lias been
patcnted twenty tintes over, in one shape or anotber, witbin tlic
period o ficth history ofiftic steani boilcr.

The boilers of li fast boats built by tlic Herrcshoff Comnpany,
of Bristol, R. I., -are simnilar in construction to those found in tbe
Trhenna-e at Ilomipeii, taken front impressions lcit in flic miortar
or ceinent in wvhicb they were enibcdded. Soute idea of the
caparity of thesr boilers rnay be derivcd froîn the fact tiiat ;a
single establishîment could accommode 1wa lhousami pers cnâ
%vitla wn'rm, or rather /toi, batbis at tue santc tinie. Seneca, in a
Icuter to Luciiius, says Iltîtere is no différence betuveen the hient
of the battis anci a boiliR jur:ttce"; and it would, be observes.
apprar toi a reasonable man as a sufficient punishuttent toi wasb
a condemnned criminai in thern. The persons wbo bad flie
cbarge of hecating in close u'esseis and clistributing daily sucli
large quantities of wvater. rnust necessanily have been conversant
wiîth the niechanical properties of steanu, aund tbe econorniical
miodes ni gcnerating it.

(T c otItc.

TRADE NOTES.
Says the lPort Hope Guide: "Me noticcd1 a large siinient of Spoon&rs

Loppeune going tci toldie & McLulioch. Unit, a day or two sitice7.ç a
production of our town-its ilbe inti above ail other atetais, and ibihs
seulets t. Ilhcrt iiii nui be a hot box fur muiles around Unitl as long as
Coppcziiic holtis otit.*

The Donisnion iaeabr Bloard Lo.. of Montreal. bave purchascdl the
property andi water power at Sauli au Recolic:. ncar Monircal, fonneriy
oit ned by Messrs. M c'%ivcn & Cole. including saw miii. grist nîili ainti what
is fanibariy known -as Siult au Recolîct Paper Milîs. andi are malcing
aitca-ationtii iaw nit ta use ai for thrir Icather board andi ficetion board
maiil. at wîii mon tc piler niti on building. roofing. sheatbîng andi flooring
(dis.

Mr. Il. %V. I'ctrie. deaier tn machincry of ail kincis. wbo bas becn crr
Ccticaiiy building up a business ail caver L.nnatia. annotances the rentoval af
bis headquuancrs (rom Blrantford ta Toronto. Thiis step becante neeessary
lxcausetlis increaseti transactions require thetbest facilities f'or transporta-
tion. also, buildings ndt appliances for bandling haa niachinery. etc.
Thrrefore bc lias built new brick preinises 4uo x 124 fct. ncar the Unionî
Station, on Front St.. * "est of tue Waitker Ilouit. wîîh niasive boems. ilCel
grders. steam boists. nxid every (actitty for banduîng becavy goods, andi
ighied by elciirliv. __________

A piece of mica was reentiy taken front the mines ncar Buckcingham.
Que.. whîcl inmeaîured 7 fecet 6 incues in heugbi anti 38 inebes thick. Thi.%
as said ta bc the lagest solidi pice in Anîcrica.
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PLANT EFFICIENCY WITII OPEN AND CLOSED CIRCUIT
TRANSFORMERS.

lhV WV:1.1.iAu STANL.EY. ut.
SLvE-R,%i. contributionîs ont tht' iclative Illerjîs Of the' ciOseti

anti openeti circuit transformer% for thc distribution of electrical
cnergy, have lateiy appeareti iii The LIekctricadl Eigitem Ili
varions Ictters, M r. Swinburne lias înaîntaiîned that tire openi cir-
cuit transformier is marceffclienît lisant is il% appoieni of tht',
closed inîîtic circuit type, anid that, conisequtity, Amiericali
enginccrs wcrc applying andi advecating apparîtus lacking nlia\-
imwun cfficicncy.

WVhen, in 1885, i constructid tht' flrst closeti transfornier, anîd
adapteti it for commercial Iigliiing, i hall in niind the' v%> ilfr
cnccs which arc now being dliscusscl, ati a.t tute saine timie timere
:sccnîcd t0 nie te exist certain obje:ctioný t0 open circuit tmîs-
forniers whichi stili appcar ta nie' to bc of such mtagnitude that i
bciievc, in Anierica i lcast, tht' open circuit transforncer is ai a
disativantage. 0f these objections i have scen lia meantionl
tiicy art briefly as foliuws:

1lsi tire open circuit transformer of tht' Rtiliink'orfr, tht' Gaularîi
antti Gibbs, or tht' liedgehog type, higis cfficiency is (tue t0 tire
fact îiîat the' fluiti (or air) portion of the nîagnetic circuit causes
tic currelîit phase to lag behlinti tht' P. ât. F. more than ini tht'
elosed i nagnetic type, andi ini a wcII constructeti transfornier of
tue open circuit type this ]ag is neariy go clcg. at not toand, that
is, wlien te secondary circuit is open. Now i these trans-
fonners tht' valuse of tut' priiary current v'arie-s coin parati %'t)
little wvith tht' loati deriv'td front the sccondary circuit, andi en
sucli a tranîsformecr is graduaiiy loadeti, the' prinmary current will
reinlin, rougiy spcaking, constant, while tht' lag of the current
behinti its v-. Ni. F'. wiii tiuîninisis ; the phases o! current nti F.
.Ni. ib. more neariy coinciding as tire ciiergy talzen frontî the' trans-
former is iiîcreased.

111 tire closeti circuit type of transformier, howcver, tht' 7wlue
ty Mec prn;zary> current t: <wpere.r is ver>' near>' in direct pro.
portion to the' loati upon tire seconçlary circuit. Tlîus white the'
priiîiy curretit in tue open circuit type remains, rouglily spcatk*
ing, constant, possibiy varying la t0 2o lier cent., the primanr>
curretît ini tht' closeti type is proportional ta the' land.

Le.t uis examine briefly tlie station requiremtents for the' two
contrîstcdl types. WVith tht' open circuit type e-iglit-tentlîs nithie
station plant, that is, ciglit-tcnthis of ail tht' elîgmes andi dyna.
anas, mîust nul continuai 10 supply the' priniary currents, for flue
aînipt're value of these currents is about constanît ; sshile with
the' cioseti circuit type of tranîsformer, the engiîîes andi dynamios
ini service: var>' ini proportion to tht' nuinber o! lanîps burning.
Trhus, in a station having lo dynamos andi engines of equal
size, in many places ont' dynamo andi engint' wili casily supply
ail tht' cnergy ilccessary during tweive or foiîrteen hours out of
tiîe twenty-four, when tht' cioscd circuit or Ainerican type of
transforier is used ; white, with tht' open circuit type advocatt'd
b>' Mr. Swinburne, ai leasi eighit o! such engines or dynamios
would bc icquireti te (Io the sanie work. The' question arises,
therefore, WVhich sysîcîn uses the' least fuel, andi cosus tht' Icast ?

For tht' Èake O! simpiicity, we wvill allow Mr. Swinburne's
transformer ta have looi per cent. cfficiency. WVe ivill aiso allon,
the' closeti circuit traînsformner an efficienc> of 95 pet tent., %% hitIch
tan bc proen to be .uinertiai pir.cti.e In iseil desagneti traits-
fornmer.-. Illacing the enigine lasses nt Io per cent. az>d neglect-
ing the' losses in rtet mains, we finti that with tht' open circuit
type tht' loss is eight times as ritucls as with the cioseti type,
neglecting transforme.- tosses ; or 7.6 limes, including thesc
losses. In short, it requires about seven ta sevcn-a-ndti-hlf
times as mucli ceai ta niaintain current for openi circuit as for
tht' closeti circuit type, becauise, during tut' idle pcriod of rie
tl.>*, approximateiy ses'cn te eighît times as mian> dynamos anti
crigines have t 10 beiun, anti tht' principal losses occur in thlese
eLtînieflis insteati o! in tht' transformers. During tht' remaînder
a! the day, about one-half of the lime, that is, a quarter of a
cOmplete day, the' efficiencies of tht' systems employing these
t'va types wouiti be eqtîai; anti during the' reinaining quarter of
the' day tht' effaciency o! tht' open type would bc 5 per rcnt.
grenter.

i therefore dispute bir. Swinburne's statement that an openi
circuit transformer is as efficient tan element of a systeîin cf dis-
tribution as ils Amnerican brother. WVitt, ihigiier frcquency the'
open circuit transformer will make a better showing, anti prob.

ahI>' will bc tîseti, providuing we clan urratge Inclus ta obviaIte
the extra l035es.

1Wy tue way, wlîy tise tire wordis toilverter or tranîsformier?
%Veulcî uat Cyclotrope or Iirgotrtîpe, ineaîîîng Iliat wlîuch traits-
fcrt froi a circuit, andîîl tat which traiîsfers ciîerg>', bc miort,
apjîropriatt'?

WANTS TO BE THE F1RST SUBSCRIBER.
Tl'OitoNo, Nov. 2.;tll, 1800.

l)EAR Siit,-.h .lvilig learnieth at yau art'about to iiîikc Sohrtie
changes iii yotîr paier, andt tîmat >'ot iîîtcîd t0 dtIoe your eltire
sîmace la clectricit> %ii steai enginieerinig, I hope suc is f lic
f.îct, andith lat wc ini:y be able to say nse have a Caîîaiia putbli.
cation trt'ating direcîl>' on thiese niatters. 1 tlîiîk 1 uîay say> for
the grenier part a! thec engincemrs fCamiata Iliat the'> will cridorse
,suîd support sucli a palier. Courir rite iii as tlle firsi suhset iher.

\'aurs fîr.ternally,
A. M. ur:s

SPARKS.
Tihe toursn of Naîinee- lias nirr.uigedill ith thellM Tlephioe CI. for .an

'l'lie Pli 'rephaaia Co. air.' iakiîig extenslie iaiprovcaaeiîs i, tUcir
bystent 10 Khigston. Mr. T1. Wndlands lias hartge et tle sîork.

It is said thit 13 pier cent. prendiuaii %vat ofereal for soutie siew shiareà et is
stock<s winach tht' Qut:ik'c ar'd Ii..s 1lecrie Lîglit Comipanîy tt'iy îîiact
In Ille la.l miark<et.

It is sindrrstood that ewatig lu illaeallh. Nalr. t;. 0. Jocues lias resigaaed
lis positioni ais \*itclt.Pidetit ut the ILBail L. I.. (o_ * iorolto. anad %ils
go south for a ligne.

Tht' boiter in McDonalai à sa3t fiatiukt 1l ergus. IJali. exl)lçsicai rccaîty.
'iicces tliercof anît boards (rosi% uIle roof of the biluding nde dirivesn ilarotagii

the' air in tii directions. but lueily no one seais tli% etea kil.
A quick piece of c:slle service ii. repoitîu frumin Sloutteal. A\ n~ihiegraaîî

n-a sent front that clity ovs'r the commeircaical ible tu Lunialn ;Il io.27 ata
Ati 10.40, Just thirtect Mîinîutes, n teili' %vas receivcd. 1ia aasigc 1a
been sent froms Motraxil la Canso, tlic ta Irciantt. anda on tu 1,. idoti.
A transaction vins cffc'cted on rite Londlon Stock E i aig.ndta tiae rt-îîly
..%a$ written. seuil, ndn Tc iVe'n Ille tinte niti'.

'l'aie Winnipeg Elecircai Ralun>' as conipk-c-d anid will go min, opr'rattaa
ai once. *l'liec lectrac mtor car-the farst eicr lîrouglat i10 rite Luaalt.an
.%orthwtest- %as constraeticd at Si. Ltaincs, Oni. 1i he cotsit-ny recgardl
ibis lot' sntcwliaî lu Ille' liglît ocirîa expe!rtoitnl, butt lite) luttle douta dit

question. I'roviding lie xpe-riment liraies etitieysa-tîisfctory there h ei'ery f
rcason tu hluijeçe îit lite coatiptai>. It.'vinat n rior righit, ivili lie granlol I
permnission by tite Cilty Councti te extenul icar sysîte lo ite ainaItîhoreîagh- ~
ftres.

A simaple nteliod of ietvaig itagaliamsti froat wnieies consisls in lite
nu, of a cempounud hiorscsîtot niagnel 1îuiactd uvila lis pales tapw.ard. andia
suplport about titret fre-t abuVe aI. Front lis suapport the Miîch tu b ic<l.
aîttugnetized is suspeaidcd in t tartibuirdl tray .îhtcit iangs iii' a waste(î
tiead. As the end untwisis lte watchit s gridc-aily retmov«u front Ile
aitagnetic field. 'Miis is ritucls halîdicsr aunai lthe ordiatar>' way ot cicntag.
tctizing waî.ichce. wicih cattails tae tase fni ai t cro-ningiit etargizel (mat
A ba:îcry or othcr source cf clirrent. or lthe u'aaploynieat oi perannt
larcîsei' agatets

lThe clcis lIgiiaag tultipan> of i. olicorc. a'. 11ialtgz .5devact b> attraats of
%îltiai. il bss.la.. .-.a.0ga!30 , loc iii. 1. coleti Iat lite cosî ol arc-
i.îti, ..itiaon,,. "rit, lan.iit i ,a..>g t. dit i .. , tiav iut t îaeccs iii
carbon collecti on lter daiiy rounds. 'litse irev sori-a .and inatcteil
logetiter. tri foras a carlton ibout eigl lotîtes in ietgtib. Thta'u pacesu att.
placet! in a niachine wlaich (crans a dowl ont aoie picce nt a sockes in lite-
aîher. nn îlay are cattented.-i aItire joita. hcacatalaihc hyar
Sointd, ts hcat-praof And is a good coautuctur. se tisai %icre is no change ta
light indicaîced whcn the joint as rencitea. rite spicr! c.nalons ire tiser!
only in the lowver boîtier, ('arbons titts jutnrd tc, beca, tscil iîy rilte
compaly, for over a ycar. and! the' proctmi s consaderer! enlaru'ly succssiai.

A desixitch front ',I. Cathtarines sa t> 'a lA letu1 .iluw îte Rcla.nhe
Eicic ilit Company in *'ru'ct potes nta strlig % reà an liae i-cty of Si.
Ctttharines iu opposiionu 1n Ilte presrna ex'sing ceattupaîy nspasser!
ààonda>' nighl. tite utayor iueitg ealcupoi COtu exci-cise lits tr.anciaist, the
votenut the' titar mailing W-itig a% fac. 'rite stockholalcrs oi the Si. Catitar.
unes Electric i ght Comipany' .t presean in existence are .1il pacaiincint
çitiu-ns, .and tons'alerable feeling hb iteen inmcnting on thiti rLgular lîglal
iîtwccn lite îwo eleci tic colspinie. aud ihe gas uopany. lie litnantr
compainy have been iaying îîew mains. 'r'ie Si. C;athairines Elecîrit' Ughî
Company have puirchascd a 6co Thonîson-Houstan dynamo. and the'
Reliance -Ire olTering lighls ni 2o centIs caràifper naght. agalnst ihe St.
Catharines cempany's 30 -crientscaih per ntghî. ho the' nîcto-te ti4etity
as biowang out the gris. ndr a.intosl a'ptyxtaili i'.aliî rtet cII;ntorirtg
'itltpeaaiotîs of shc rntelxycts.
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M&. A. IL LOKINS.

'iVt lhtve picasure in loi eîîsnting tuOnur renen lrste toipt.
iiij lxMitnrail of M'r. A. EL. lE.ck,îs, I'rxcsidett of Torontoi Ilr.încl
No. à of tlie Canatiat Asbucisttian of Stntiinary Enagisîcens.
Mr. Edkiîîs, ittît iii about 3o ycars >ld, was born in lliiiiaîgli.itîî,

EtîglantI, wlicrt lie rtveci aîn ortlinary comun scliîo educa-
<ion. At (lhe age of1 îf lie was ;tl)lrcnticcd tai (lit :îaclinîist'i
trnde uit:h Mlessrs. l'art & Cto., Of lainc.asliire. After rcm;tiniîîg
,vih this finn abouti three >cars, lie callIC <o Caniada, and n.ts
e iggd by M.%cssrs. Manning %X MTacdoînald, mlîa placed Moin
&r. -*)%.tge of iîîaclîiîery aîîd ffinit setl in tlic construction of
1titlic wotk!s. lo <lus caliacity lie rcniaiiwdi four )-cars. Ilie
bitti charge f the cectric plant iî tring tlhc construction of tlic
1 ichine liridge, necar onr,, il<i scmltniW.5lafted(
îiito the service of tlic C. 1'. R.

About <lirec ycars :îga Mr. Eejkins camec ta Toronto and
entereti the service of Messrb. A. jardline & Ca., as eni-incer-in-
charge. On the tcnninatiaaî of lois agreemnt witi dlois fint a
ycar rîga, lie ok thc anagemencat ai <lic sicain and clcîric
plant of Tcss.. Eatoa & Co., %viiere hc iiay lc fhund uit
lurescat.

MNr. Edkins sb a young iîîîa'n ut
excellent cliaracter aiid abilits-,
wbosc icat for ste adv-anccaîîcnt
of the iaîtcrcsts of Illic Toronîto
bruunch ai the Canaudin Aisa. -

cdation ai S!ationary Engincers
bas resulteci ini placing Ilion in
the positions af Secrct.try, V'ice-
l>residens, and tinaiiy Ilresiticne
ai thait organizaîiai.

TIIOUGHTS On ELECTEIC
UNITS,

IN ineclianical wonlc we ussu
<luite a vaniety ai units for
rncabureîiuent, andi ihiest units arc
quite wcii understood by miosti
intelligent tiiechanics. Electric
rofeasurcnîrnts arc ntichanical,
and the units adoîîtei aire di.
recily relatcd i te lic ieclîaiîicatl
units witb uluicliw i re fatuilLiar.
'l'lt variations arc ili siues ai lic
Units andi iliir l'lies Te
reastîns (tir ndopling luesv uiîits
far lcicn ark are sirnilat- ta
<hasne nhich iduce us ta icas.
tire coal by theto<n, butter by
the pound, goid by tlic penîny.
wéixbu, diainoîîds by ilîc carit.
Wc undcrst:ind doint Ilile caramt
is a celait snaîl puart of a ton,
but wo do îlot tare enoutlit about

A unit waq estaîblislied to aiîeasurc <lic force wliich 94tîtîshes I
cicctricity throuph conductors. It is c.,licd n volt, int honar of
%'Olta, hIe great ltuuliali clcctriciîmî. Wc liavse tnt uiiits for
cxlîrt-sslii; Ille force witiclî publics wuî<cr fîîrwartt, utisd accord-
ing tu circuîîîsianîccs. 1f tlu. it-ater is flauting tlirough pipe
uaystcaîîs like ci<y "naier 'torks we uisc tlic "poutnd " «oi iTtclsiire
<lie pîressure, but if flowing clownî streatîts, ais osed for waîer
înn'cr, ic lobe the "fot< of lic.d " as <lic unit.

A unit of quantity was alsa etttbhishcd, and was cailcd utl
aîitîkrc ini lutînor of a 1.-irous French clectrician. There are
îînny oticr -%nits ini use by clectrici<îs, but the threc mentioncd
*ire Iluse mist in use, and a fll undcrstanding Of the s of0
v.w imipartancc ta tlhe niclinic. W~lien thc uses ni these <uis
-irc w4cil undcrstoad it <ben bccmîîcs casy <o aplureciate thc olliers
<liat have bea adaptedi, but are nîoch less frequcntly used.

Tliese <lîrc units arc directly'rclated ta ane another. Tite
auîîpere, for instance, is the quaîtimy of elcctricity which woul
be farccdl <îrougli %i conductor which laat a resistance of one
onta h»yan clectric pressuire aftone vole. To know the work tai

bie danz by an elcciric cuirrnt we anuist kîîow bath the farce antd
the quahuti<y, whicl i the saine as tic require in waser power

MMi1. A. PL Elbkl%.

tas rclationliip ii ic.aîi %sa rt Of t lis . tauat là.. I*lie
îutinan mînd lbas a bettes idea of the *' fitntsb af thîngs "thtan ta
iiîcasure tais.iiîls b) <h alie ute<tits as mie du co-il. fIlierefare
shien scientifiî. mn 'setalled upon tu csta.bli.%b unitàs for cc-

<otc înuasuressiîetts. <liey souglît sucli sizes as <ho force dcmnîdc<l,
andtI len workcd ta establislî accurately sornie standards to
reliresenu the unis acloptcd. As <boute unit% wcre new they
reqtmircd nietu naitiesz, atnd 's bat better course s.ould base been
adoptcl tiban ta alîply Ilie naines of <base ni--r. aho haid taugbt
the warld %o inudri of clettrit.it% ià, tn iiake a need for these
ncw <toits ari ncasu-oicnt?

An cleçtrician kiiw> that his- unit-, -ir crtétinn sîtiai parts ai
the communn iîecianit.! vnits, but hie dosen't think of <bis reda-
tionship. excejît in tbase calculations, involving borse power
îîarlanc. any niore <bian the dianîond dealer thînks af the
relation it ttcen <lict..arat and the ton. Thc units inostl> iniuse
arre hn bt le volt and tbc aînpiere.

Wc ko t <at an% so,çndutuor offers rois 'finte ta thc iîuussigc
of eerricity, jubt as we kiioA <bat pipes offier resistanco <a <he
passage af watcr, and a unit *i.ts establisbcd for ineastring tbis
aeistatîco l< vas callcd an ohm, in honor of <ho Cocnitn
inattbematician wbo ori>:in.atcd the sintplç fouirntta 3o niuch used,
by elcctrkcialis.

calculations. To s;iy, for in.
sftance, <bat 8,aoa,ooW gllons af
water jxss a certain place in ane
dlay would flot cons-ey any idea
af the power <o be obtaincd
<berefroni. The hydratîlit ongi.
necr miusi kuîow the number of
fcet (ai <bat he could abtio for
this wa<er. Tell <bis engineer
<bat you bave sSoooo galions
lier day witlî a drop of :o fcet,
and hoe could ver>' scion tell you
th.c< hors power it would give.
So nlso %with clectricity ; <o say
<bat tic bave to auiperes would
give <ho electrician no idea of
the wark <bat could be donc bv
Ille current. He inust know the
farce bcbind it. If, however,
You say <bat you bave i9 amn-
peres and a farce of aoo volts he
cauldi ver>- soon calcul-utc the
amnount ai horst: pner obtain-
abte, aind be couki also tell what
could bc atccotuplisbed witb ibis
cua-rent in the various ways in
wbich it is used.

ie atupee is iii reality the
inieasurernent. of the rate ai flow,
sa toi spcak, of the obetrnt cur-
rent, and it dlots flot rcally give
an i<lea. cf tbe quantity passing,
bccatusc for ibis we need also ta

3sptt.iiy the <suiie. Ilcrîups <ho btst coniparison is thuat af a
trotting horsc. To say <bat il horst passes us at a z4 pace
%%ould gis-c us no idca hoti far ho travels, but <o say <bat ho
<msvIs at i 2.4o pace for 2 inlutes and 4o seconds would Viv-e
us th idea <bat ht hatI travciled jus< anc mile. Using the
second as a unit ai <hue, <lien if wc bave anc amipere for ant
second we hatve in reality a unit ai quantity, and clectricians
have callcd <bis coulombe. This tenu bas flot corne into gen.
oral ue, ltowcs-cr, and anoiber unit ai quanti<y bas been adopted
ta practical "-ork. In <bis czt-e the hour is used for <ho unit of
tue, and <o express this ui< we simply cannect the Iwa terins
by a htyphen, viL., anîpere-bour, and <bis is the unit used l'or
tîtosi clectric iîicters Uniortunately this unit couveys no idea
af the -ark <bat tan be donc by the.current. For instance, one
anipero-hatur ai ectricity, with pressure of S0 volts, wauld anly
bc %%ar<li anc-half as nîucb as ont anîpere-hour wbtb s00 volts,
and if an clccric ligb< conipany furnishiag clectricity uith a
pressure ai So volts sbould charge the saine price per anipeut-
houa as unothcr company !.ulplying cbec<itity at zoo volts, the
fornica wanuld bc rcccivàngî twice the renî.ul ai <ho latter. This
difflculty bas given sisc <o <ho practice oi regis<ering <ho worc
in laiîîp houas wben used for'ligh<ing, and the most satisfactory
iteterà ta <ho public arc <hase sbich indicat the -worlc in <bis

Io
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l'litvre are t'' i ii Iuîi '.II fil .t it buit tg l'lttll tt % In lît1 irt tut.tl

f' uk itle Ili wiIl tilt-' un tit-i t t'. k<ît t uui'.t.îit and t<i ti foirt a, t'

%.Irictl it'-torcditig ttî tue( .îîoîtint tif 't' trk tg) lit' titî; tit'- ot lit'
Ini 'viitite foîrce' j'. i'.t't alttiit and . th titqt.'iitit: t'. 't -rîtU Ii

prtprtionuii # Itirle nuit-k <loît. suptipi, e .'.t latil ture toi) tif .î
1111til astlîîy tif avalter .vliitiîi nve 't'. l I'li tii '.î fuir plane. r. andifit - tî

po'e tiiat i one ie tif tut'. hll %ne toulati destendt nîitti l %t.aile>-
inii ti depili tif too feet. anidtitin tire taitler sitle %te t'couli otutîl

dlescend o féelt, i'l %supilt'.e ftirtliiim, tiî,t ne.WC ie ttî

tîlîrate tell 'tater wliîels frotît tii-; '.'ater pioweir. If m'e pulat thte'.
tell '.'.ieel'. %ite b>' %ide atit ci'tiiect tiret b> il plipe Large'
etitîngli ta Iipl ti>i llît'm ail.. tht'e c...r of Ille w.'t ' mOuitil

retiiatîi1 cotstalnt ;ai tlle (tltatity tli'vig ''otld dî'petît tlpoti
tire îitlîbem oif '.'.'aer '.'.hîei' %t'.Orkilg . or, iii tter m o.rd't, tIliotn

tire ,unîloutît Of '.ork dline. ()r tie otiier lîhiti, .upPiîî~IIg ne
poil thiese NV.iîecb on the lttier side tif Ille jill, One 'A'iîCC el tht'u
te other, tenl feet aluart, tunu cotînet't tiret'î uithiî pijpe otiC

after tire otlîci. 'ro itke titi', Ç-oîîîlaristîi, ctîtiîulete il tiitt"t lie
et(litîiercil tiiat Caria niieei-j, til stel' tr tî'rrate iii sti far a'.
tire Pipe ks not ini a straîit i ne til aild dtlo. tire ill, ai
because cacli wt.licel ks suppti'ed III retîtire a iîead of In fect
otil>'. Non', iri tItis case tire citantity <if wt'.rc pa'.'.itim rctîiaiî

coritiait, 'tviercas tire pîressure or ''itatl drtîp cari le cotibidercd
a.pr.tcticaiy îîroîortitîai ici tire niuimer of %viei's o -.. ikuî.

'l'ai oper-ate ail tenllvîci on titis sy'stetîî requires a total faîl tif
100 ect, aid ture saine '.'.ater . . 111' aIle ''..lîels .wlîemca, tg)

'.'orl tire telli wheels lîy tue fatier %%,%lete require .1 a lail of <uni>

In fret, but cacli whlieittk ils. onti sepat att. stppiy of 't'atcr.

.Xltholith is cotliparîsot i 1.a little I;fhictilt, it ks esentiail>' (lie

If, foîr instanice, nve hiave' teti laiîîps, caxil of n-hidil recluires a1

cimrent of it atîsperes in tîuaiitity 'tith a j)re'.siirc of Io vtolt,,

and ive commiet tiiese laîîîps one atter titre otuer, ticeta tire saine
curmt-crt of Io aniperes notuld wcurk ail tire laniips, butl tire force
nvotlul hi' go timres 1o 'toits, or 10o 'toits, wvlîecas if wce cotîneci
thcse laîwps bitde by bidie, iien eaxil 'tould reqitire 'its o'tvis'uplîpy
of electrtt'it>', tire baile prc'.'.nrî '..otid 't'ork tient ail, bilt it
'.uoid reqie 30 lianeCsw a'. tchîi electiicit% 1> -stipl> tdictai.

THE WORK THAT IS IN STEAM.
'l'illt-RE is oni>' a certain animont tifork tiîat cali hb. gel Ot

of .teait, lit) miore, sa>'s a i'riter iii I>tnep' tind 7'ransmis.i<n,
-ardt nititout expans.iontichte is nlitici iess titan titere is, 'tiit. il
'..otid be n'eUl for ils to hi. able Io tigutre (lt jttst ho lit>'''icil lite:t

atîid n'ork titere are iti mtcauti at aul' eir pressu.îre, hotu nvitl
«raid '.'.itiitit expatibsiî.

'l'lie mî'aximums %t'tork tui can be got Oui tif bte.îiiii 't' it!ioutt e'.-
patîsion tia>wbc fund b>' iltiîtiplyitîg 144 b>' tite pýressutre iii Ibs.
per square incih iii 'acuîtiîî andi b> tirc '.olutie of stcatîî .u tue
desircd pressure, as cosp:tred niti thaci of't'..terat tirc maxitrini
density of 39' P.. tiie's di%. icinèý b) tile hieat tunt lier tubi,. font
oif steati frorn 32 to thse desircd tctripcr.îtuire, .îîîtl b'. dlit ' ultie
of steain of *hc correbpond(itiîg tctnper.ttustc 't-uîi.t cdl %%' illi thia
of '.'ater ai tire mnaximsumr Oe'it f 39 r. Ili,- %t tluie V,. gtui
b>' Fairbairni '? 'ate" foriiiîui.t.

l' 25.02+49513

4+0.72

aii mt' luthi I represent'. til. t %olunie due to rte tetij)ecattitre titli
a'. tise total ,tetin prcbbutre t tntLiie'. tif tuict'>

suppose that 't'tt 't'. îh tttu't ho'.' tiîuti maimîumî w.ork, thtere
is, tn steats i 6o pound% .tbo'. e %'tctuunm, or rallier miore titan 45
potinais lier %.tua're Inili b'. tite g.tttgc. Tiat uîîaxtnîtn %ork '.'ll
bc
144 x60 xt428.32- 1 -1 4 4 x COx427- 3 2 >

170 e8 x 428.32
,70-5S x428. 32, cquals, '.> 5o. foot lb'.., or ;o. 5 +772 <.54

per cent. oif tilt total lim'ter.
Supptose iliat ne't mfcrea',e the steain pressure to 120 pouis
toaor poundb .îb<' e ti ttiden nve -1lait% .ce ti iaximumi

arnount of '.'ork
14, x 120X (227.i6 -t>) -t4,1, X 20 X22632.20 X2:7-56

56) (325.20 X227-56 = 2. folo0 pou'îds, ab'îut 0.85 per cent. of
the total '..ork. Milus by (iotbiing thec stcami pre-stre abovte

-tg tititIli %% (1 lait% v liitidt I t it 111.t%ttitIlIli *tttuîîulit tif %% girkl, ah mt

%%Vlît',i il t i it'% tt u ntîi ot tbl Ille ilamiltitu .îmimînttl «If mo<b I

iiitt%t nitiltiffly 144 Il% Ille total Iîre1%tre aii ptuindý lier squ are

mlt~tt titi hi 2. ;,1 lianes tire lom.îritm tif tire '.îrtokt of tire.

tlii' li tire sainie eleliiiit', .1% before. tit- L.at nuits. lier cuihîr
font of %.tratin frot 32 to tire tetîipt'ratîtie tif tlle striat t '.îl

antit re 11 olitii' o<i te 'traîin toltnp.retl nttlà liliat ltf tetr ;il 39,
Fa.it.
l'lî t'.t' a 'ter> oy il' rule tit a-, iltn llier e -

liru".'eti 1% ;a fornmuia.

iti'.te.i(i Of 2.31 titît's tit, t 1îro-ttîiti f tire relaîjînil betw%'eln full
stroke and tIie tite of fulîl '.ttati. tire expre'.'ioti " lîsperbolic

TIo '.'.rk, ortal .1 ouple tof utiplc'. ltimier tdais mie and1( futtîliîîiu:
sîijpuu. litant WC have steatin a'. befouti of (-.0 potîîîk pres'.ttî e
above 'tacuili or about 45 pon,îd'.4 iw tire gaîtge ; alid tliat the
ctit off' k at '4 tire stroke. 1.ea'.itg trat learatîîe anîd ail otliet
ti'.ttirliitg andc c-o11ltIitltg cati. e' gt't tire fuiIlîî%-Ilng

V-" -- 427.32
t +h>,eI)rboiic logariiî of4 2,180î2u
Il= 1t70.58. Mietn 've lîa'.e

144 x (A x 427.32 x 2.38()2')

t70.58 x 4ý_8.32 103
'.'.lnî'i , of coirý;c, jtN't 2.38629 t'Ille, tire rt".ttlt thtat Nve gtit '.'.ttli
'.teatii il O pttids andI no exlîas .ion.

Nowt. trying stcantl at t-z 20linîl' lrcsti.re abtî'e 'tactititni, i.ve

144 X 12-1 X 226.5(0 X 2.3802()

325.20 x 227.56
or, oif cotr-ejust 3.38629 titilies tire propotiotn wlîere tîtese 'vaç
no e,(Iîanbien butl Ille saille ptevmlîe aho'.e -. Ictitii.i

N ow nve %vili try ctitig offat Il iiîsteadl of .ît ' l'lie ex.-
pariîsio:î ratio i'. 8, tlie lîyîierboiic logarithiti of wilicil i'. 2.o;94,
so thant %ve shall hiave' wi:li cighît-fold xat'ini 3.0794 tinlies lt'e

ihît> that '.ve hall without any C'cpaninnii.
WC nila> cotmpare tires. si' restait-, wvitl a(la1tage

- -~ -- 1'roportiotxofnork Realizeid.

No expans'ion' ai ali ci.5 ().s
1Four-folt '.anil t5.6 16.',
E.iglit4niltl :",îut'Jt 20. 1

ItEATING FEED-WATER.
1'îî E.tE ks somietliiing very reniarkable iii tire '.lo'% tics mt'attr

wlîiciî sîe:nîî Users recogtîize tire grcat sa.ang tire) Iîiay ttî;îkt tIi
tiîcir weckiy coal bill by the aise offccd]-wa.ter he;ttersý. lii mati>
piaci.. the gain, %%hkih m'ight bc bceurcd ai. nt) %et) gtea'. tnilay.
%vt'id milice ail the dift'cicncc beîî'.een t dIi% tdend and no divi-
dcnd. At: a :iecting J a piper noîtnfi turn 9.eoni>ai.y il shnrt

1111e siflie, il n.s iîicntitinet that luil tie fiti ubeul 20 mais ni
cal per week, and ibMt the recent intxcase in thse iice tni çai.
mrade an incre.-ie nf,£2,6)oo per )'car in the fuel bill, 'tihicl i îaîle

al re<itiction <if4. per cent. in tire div.idend, oir frot 12 to 8 lier
'enit. This is (,.il% one of m.rny '.'rksb 't'hetet stilAi larg'e hquart-

titie', of fuel a're .. aon ed, .anu it ~neit'' it) e'.îgtlIers.

that il is tire e>.t zltion rallier tlî.n tire rafle tî lic.ît tilt feed %%'.lier
on ti us''ay to Ille houeilr',. Vet b) tiîsti.nsn borne tirri'. arc
mlalzing ;a sa'.ing 't'. l rejurebent-, tî lar-ge àitLtiie. A 'cm-V
nioderate estin'.ate of tilte 'alle of il. liemer wlîk h raises tire fecd-

%v'attr froni -a normal tetiperatuire tu abhout -zoo degi-cts, es tii"
ba'ting of 10 lier Cent. of the fuel uscul. 'Illi% n%;lrc issU cobtîs a
21 lier ton, aiîd wherc, Ls in tiit: .îbo'.:c t.îc, 22o ton% lier neek
-ire usetd, relîresenats a yearly m.:ng of' fi,25o lier ycam , or
probab> au di% iclend of frai.. ,o lier cent. tu Ou pero toni. ,et ye.îr
on tire capital expendcd on liii f ced %%.ftctier îe' ihe An,.

lit tti. r<'c&'t ttcîI oloigtca eXh< i.'i<n 1.tîkinîd uisa sdîi!ar
cunllpete. il 8 . sigo o:f the times tllai <'tectiru liglimng attractel t mure alliai
îtcrâ s tIaray e. t'lcgrapîty.
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TORONTO ELECTRIC LIGHT CeMPANY.
Illte alive cullitsîatY a % tva% artc n Ilte 25tit day oi

Sieiîteîîitber. igglR. hut siiîra utu.es ;ii riiîîitîttitinil liai; iinrrgniit
Nescr.îi inîiportanit t*l(lirs
'l'ie itrt-ýent oîfiltere tir the cs-îtîpatty a-e - Nr A 1-i

CîtillICl, l'resident ; W. Il. i iawiaitit, %Vice- i'residenIt ; Samuelc
'lrets, *Ire.asuirer ; Il. M. i>eiiattt, Secretary, anti J. J. Wrightt,

.Nli::gr. whili :i lw<îrd tif nitr litretors, vit : lutgi Mlain,
A. i1 i. Vatuîîiell, \% il i lussitif, Joii Leys, S. F. :McFiani,
Il. NI i'eiiatt, saîîîîiei *irces. F. Bl. l'oison, and *iTomas
\Vltillî%iey.
'l'lie r't yrar the coittpaity cottîsticc by tlalkilng a ilutuber

ail rtîîîite~rtiai liglils for tise iii lînielsa:nd larger bu-.siness liotses.
atîd Ill yvar fulnt% iiîg s:up;uiid lit( sti-cet ligits for Vouge, Kinxg
andi lpart or Qîîa.cii -trett To da~v tlie> are' ilitininating ail tue
1îriaîripi %sîa-î Ili Ille riîy. antu ;l itul~oe rases beyund it.s Ilinità.

*iThe ronîî,a,îy riaimît ta have tite utînsi efficient ciectric plant in
Canîada. andi thiîy rertaisiy) 1)0%CSS tlle lnest and iltost poweril

etngitîcs aii iue City ai Tnonto 'lli oiriginal plant of the con-
pan>'. rultîsIitltg tif %tit'lio an Tlounsotî- i louston 'Jynaîttos,

wai arertcd it :t building ait Slterboturne strect, but it was founfi
btat largcr p)reitises wouil lie rcquired. Consequentiy tite

iîresent -4te on the water von~mt at tue foot ai Scott Street was
litrrilitti aîd iait iiîîîxn.taîî iîesî* femmues acitied to thte ss'orks.

'Ille Coatî>n y
uîtantîiracttre ail
ilirir a-tA pliant. :. ''--

ritv ftr rosi

on i înadîatierv

laîtîls, accord-
tng ta tlle latest
and nIost -.îîî-

îirnveid tir:tre-

ltîîsth lr're t-ire

lisalers iitt liv
the inisaui iutin
\Vorksb Co., aînd
att t soutis side
serca more oi a.1'
siiiiarcapacits

one ai sixîIlcli IS
o1 îened and

t'ieaietl out cad it

cottsuittpition ai
coal varies ser
inîtcli at titi% season af the ycar, dependjng tîpox tilt utumber
of liglîts in lise, the aîverage beittg fr-ont 2o lu 25 toits lier
day At tîte cas: side ai the boiter hanse is the sitsoke
stack. a ple of niasaîîry towvering iî su ret higit, the inside
aiiallicier tif with ;% five feci *it chîlnnes'. boiler, -.- loc engine
linçe- ait -:ti tti scrv deep. -«iii i foundations buill upon piles
ildnclown z5 feet ta tue terk A littie fartdier south is the

mainine ship in wlitlli about -25 atien arc eniployed as black
sinitlîs. iac'lîiii-ît- and rarpenlers. 1lere tîxere are sariotîs
kinîils ai lathes; tiiîling ttsachitses.ixane drill%, sctewing
iii.ciîineç, rark anti g'car rutte-s. and ti ler speelal îiîaciiiner)
tisect ii the t-asts-ction ai dynamoes and iaaîps. Work lias
lieuec been çcauîsaseaccd on titc tuateriais, iacitidttg junction
boxcS, nli.aitioies, etc., wvild which tai ronstruct a systein ai
uindergrounîd Iran conduit, biut titis work canîtot bc carried ait
in any great extent at prescrnt awing ta iasuflicienit accommoda-
tiait, anti on arcutit ofie icrîcascd dcnsand for city lighting
tînder the' new ra-ntrari la aider li mncl tixese requirements
tilt coity arc c.xtcnding the docks out intî flhc bay as far as
te "1new wivlnt1illi ne," su as ta proside moti for the crc:ioîs ai

adiditional1 workslops.
lit ai uîpcei raouts over the macine shop:s is a special nesvIfeiture ai tue construction deparmcnnt-braiding and wiîîding

mas:chines, whiciî-are usedt for insulating tise copper ivire. There
-ite senerai îen ansd boys enîlalyei at Ibis wvork, anîd in scrap.

ing tlle <11( braiding ofr %vire that lias becn in uisc .sndi reqîlires
oe.insulating.

riic, cnjinile h.us l b l)ialil% us e, andtt Lt.Olttimb tw pai s tif
iîigh pressure condcnsing elî8iac> or 500 Il. 1). cadi, and two
,mir-, of coilsunti ~nesa nie i 0 .p ai hs
enginrs arc of tiîc lrcawn.Coriiss type, .and wcre îîîantufactuied
by thc lPoison 1Iroi Works, otTloroîtto, tlicir flytylieeis mecasuriîîg
15 feet in ciiainetc anil %%ciglini ovcr s0 tons caci ; tlierc arc
four I un thesc flyw)îIceis, exil inîcasuring s : ic et in icngth
by 38 incite.- in wvidth, supplied by Messrs. F. E. Dixan & Co.,
of ilis city. In tlie saint! raoot arc tlîrce WVortlîingtoii stcain

pumptils for feeding tlic boilcrs ansd for fire purposcs. UTe steaux
and v.icuonit %-itges ani otiier indicators arc ail ilouanted on ant
oraiîntal board in tlie cenître of th2 caigine bouse, so that the
enigineer iii charge cani observe at a glance thc condition of the
îarious enigines lis operation. E vcrything is kcpt it ei best oi
ordcr, being a jîlcasant aad iniercstmng siglit fat anyone tai wit
ticss, anti rcflecting the greatest crcdit on those enipioyed thcrc..-

*rte shtafting hotise us on the saine flor as the cagine itouse,
but is divided by a partition. Froin this rontx the trenicifdaus
powcer of tlese gigantic enigines is transutttedl ta tc dynamios
un the fluor aliase, lat tiis mown tiere is also a 5o .p egn
which gecraîes, the eiectricity'ror ligliting tlic works.
lin the dynamio roou Ilere are 48 dynam'os, cach lîaviusg an

avcragc capacîty
of 35 liglits, and

a.trl>ee niatsî

faitured on the
prenibse. Therc

are .ît irceeit lit
tiltci t> uer î,ooo
clectric liglitsand
tite new cantract
cilis for naearly
juiiiure. At the
nwiut-tid oif litis
rougit as iocated a

vuintiiŽîons are
niactle-bettwccn tue
dynamos and tue
circuits. At thse
back, of this rooin,
anti aioagside the
offices, is anaîther
larc eroont in

- -' erue.,tetl ni
pair.af coîipousd
engincs Of ý500 IL.

il., tai axeet the iuîcrcased denmatd for liglîts wvhich will conte ia
ulîcration at tlic beginning ofithe zacw ycar. In the office there
is a swvitch-board for tcsting the varions ciucuits dttring the day
or at aiiglt whlen ia aperatian. The lincs arc tcstcd es'ery fcwv
htours during the day, so that ail crasses, grouilds or breaks arc
discovcred andi rcnsiedicd at oncc. The outside plant covering
the city coflSISts of over 250 Ildes af ropper wire.

'lle Comspany havei asystcm i teiegraphy for the use af the
isatrol andi lineinen a: their %arions stations ia different parts ai
the city. Ily rseans ai tîtese facilities constant communtnication
can bi zade bctweca tue iea at tlieur stations and the works.
l'le conipany's aid contr4tct wîth the ctty of Toroato cxpircd

~~hthe ycar i 8go, and a new' anc for 5 ycars gocs ito oper-
ation imîtxediateiy.

PUBLICATIONS.
Thc îtublishers af Mie Electician "Electrical 'l'indes Directory rInd

1 land Ilovk. Saisbtury Court. lc: siaves. London, E.<.. inforit uis titat
the edition for &89t of this card'ahly compfled and î-atible budget ofinfor.
mation %viii shortly nialie ils appicarance.

A, nultuo cspatch of Dcember 8th says the Finish Electrie Company
has rccovered judgnient fcr$.îni .tgainst the Hamiton Ont.. Eleciric Uight
Compai> mut R. Ni. WVanzer & Co.. in thie Supreme Court. bcng for the

vumc tuse of action on which judgment hall nirrady bren obtained in a
Chnadian court.
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A NOVEL FORM 0F MEASURINO INSTRUMENT.

1 N' a rccut igsue of Lit Lu,/:ù,?s 1..cciimte, M. F. Leconîte
givcs a bnifacenuint ni soute exparîmients tarncl out b> lîiiuî atf

flhc I.ege University wiîlî a %vie" o;i tcstmng a1 uriotns rinmî of
clecrncal întasuirtg inîstrumnent. M. 1.ccolnte's î<lea is in tîake

'1')il~iO EICTICL.iMlIT COSii'-ANY-VIEWV 0i' 1)

a1 ple uf --SrLuli Miun dl,%b interpubinls ,onic bapu*iaè; àaubbt.tn'.#,
b)etýcen ea..là iw', tnud tu tîla-c <hi:, pile InAid a :,olcnoid.
Wlihen te bolcnuld i., ira% erbed b> a --uirent, flhc pile of dis.s
tend:, to o-untu .tct ut in>g to tlic ftittiutiun of uinlake maigne-tit.

Ipoleb.tt the opposrnng burlàee-s ofic uhisu. 'hi'n contraction ;s
resusîed b> the springs, and b> ineans of a suitable ntagniiying
dasice <he mnoveamant ni a pointer alnng a suitably graduated
scale enables one in rcad offlflic vol.ts or flie amiparcs. 'M.
Leconte cmloyed discs ranging in numrber fromi 18 o 6o, in
diamietar (i inni.=40 mlils) fromn
:!o moii. to 65nmm., and in thick-
uuess iroîn .211111. to Siiim. Somle
(Ir Ille substances amlploycd
a5 sproi.s n.erc, oaîtch-spnring

paîcr, ordiutary paper, flannel
and black indiarubbar. rha
tendcncy ni flic discs to ntove
sideways was checked b>' punch-
ing hotes throughi themi and1 slip-
ping thani os'cr vertical glass
rois, lThe sensiîiveness nf such
en app:uratus cari bc incrcascd
cither by aduling to tha inmber
nf tha discs, augmenting thecir
surfice, or by provîclîng tlic
solcnnoid ' with a coteao ni on
o ire. M%. Laconta gises curves
of the scale readings nbtaînedi
%vith a voltniter arrangcd with
18 cast-iron discs, Siitmi. thick, 4
and 65ni. in cianiter, aind pro-
vided first wsith indiarubbcr
springs and < hen wvith stcel
bprings. lThe curta in thc ftrst
casa %vas fairly regular hetwcen
27 and 53 volts, with steel springs T'ORONTO EL
the curve was ver>' irregsular,
ssith indiaîubbar springs tha deviation of fica scelle index %vas
only 18mmr. for 57 volts, and fila actual contraction oi tha coluinn
of discs 'vas oniy -2n011.; wviîh steel springs the index cleviation
svas only 8inin. for 5o volts.

THE LUBICATION 0F STEADI ENOINES.
clîî ollowling is cxtractcd frointait intîercsting article on ibis

suijc s'.hici appecaraci in a remeit issue nffic tue ninces . Enigi
necers ver>' connonly phay scant attentinto1 t citist of oit :sed
in I:îlnu.ating sicaun engincs. *l'haey regard it a:s an insigilikanit

item. E.,Vemi ilose %whn pay> fo>r
flic oil take muanit pains Io
.cerî.îîn iv hcther îhcy arc

pa:ying more iii. îîcc<l ha
lîaid. *rîî restulîs of zut iii.
hî'.li illi) file question of oil
bis in an>' district wotild, nve

'.cîltre tr> Sa>', give highly
Startling resuilts. Not long
bincc o% e %% cre showi én Ailier-

îM enigune of <he horizontal
ligl Spcicd type. Il %vas mcli.
cating about 13 or 14 IlOnse.
powcer. Coal %v'as ver>'C cap,
nid iv w wrc tolciflint tlie cost

of fuel* svas as ncarly as itigit
bc is. 6d. lier day. '1'le oil
bill vas 3s. (x. a day, or miorç
titntwvicc tie costunicoatl. 1Jo
anoiîher instance ssa fonnd an
enginle iîtdlcaîing about 8,500
hurbc jios.ci and te5inh i 2u

* gallon% ofiiiilier t'.eck *~i

-ostinf, :%' (idlierc galion l

,tc tla."' -ifc.r abouit ',MI
*r~wîo ~a gallon is paid. Il sill re:îdi.

ly bc sc.-n that a lavislt usa ni
oil ai 25. a1 gallon mus in> a1

t;ttv.tt &i.91O 81UiituL). It à. llil II< t:.oi, %%t îhîaokl, h.L ilUif t.,li-
t;ufl ut,.:: g;fnlu tii: zubjet.: lima h.t, hiîhui.l, b e . tl;uttCl tu

it b> cîserâ of âtc.îmî Tî..inr. he -.hiet -. ttibub: tif se:'

SaCotiliI, badl> dasigocci tir batil> kelit t:nkane., , thirtil>, tinsoilt-
aille oil , fouribly, nmnning in clust: plate.s , ifilil>, ilefcctiu
ibricating apparatus.

FCTtlIC 1-aiT1 COsIIAzt'-VIuFs. OF ENGuNî. Rooîi.

Iht <G.T.R. Co. have rccnsty comincnct'â tu hmt' their Lachine ti il
wilh steain (rom the~ locomotive.-

.\Issr.i Phippen & C,tilît, flelleville, intenai cauîpotinding the. cnghce ôf
the stua-m batrgc Saxon aind putuing il inoa new huiff. to lie bulît il Pi'cti

,il a1 cost of 2i.ooo
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TEMIPNGNE "G OURAJ

I'Uli.I5IIi,> UN5 Vik i'IiST OF KR ERV MOMin.iy ai

CHAS. H. MORTIMER,
OJlire, 14 C»j.Icc I'e,

V: 'IMII i 'utisu; NIONTkEAL

Adre'lnoR iseR *cut ProiaitI on 'bpilicaitom. Order% for advertaîîng sbild
ftMch it .r os f îmtlscation ci latcr Rhin the tith day cf the tonth Ixumediaiely
loreding daw . "e Changes in a'heri.enents miil b. min whenc,'er jesire

witoulcoqin headqt-ter bta einure proper ciplinte witi the lMst3lOtl
cfîlie turesitr, requeîs (tir change shosaid reach îL tlke as early à% the sand day
of the mccii,.

ie Niçivi;tAi Nuwi 11
li b inaill t0 %uiictibers In the ».jmjniol or the

Uniteil Suiec. "ot fret. fût $s.So per annuri, 5u.oo for six montlu. 'Le price
nt subicrapion may be reniied bit cutrency. in regatterci letier, or bal postl order
p.ayable ta C. Il. bloitisner. la.e do not tend chiues ois local Lents unlest 2s
cents le added (or cotofdiscount. bMoncy sent In ur.rergtîtered leters mu':% bc nt
%endenra <14. Subscriptioi firn foreign countsies embuaced in the Central Postal
bluiou. $z.na per anitun. Sublcniiions art payable In advance. The Palier wll lie

'il.ccatnueal ai expitation cf tri pmsd for if %o stipulated ly lte subcrl>er. lut
where no such unstersiaîîdinjr exite. il îIlil Le continueul ur.tl in.%truciont ta di-
continue arc rîeW.ved and ail airîîraae imid.

Suticiller, may ha% e the mnallisig aildret chaknged ai often as ilesle' Ilhmn
# f. chnetAN. always ji the eld as «ityl as the nigu' addrrss.

n'ief'otmfiiliher should bc notiedr of the faiture cf suiscubers toîivae their l~pPer
Stromptiyabnd erulail.

iil>To1l< A.N<>UNClC3ÎIXr'.
Cwesponulece la itiîaîeîl ul-on ail eopka comnn legitit-tic.uy mithiî, te ieIC cf

title journal.

SALUTATORY.
J lîi:gcncral cItal acter of titis journal, as wî'cl ns the objècts

Mî'iicit it wvill scck, to proilnote, wviil tona large cxtent bc revcaleci
P), ant exaillinatian of titis firSt arîtuber. Wr aîre consequen:iy
!under obigîations to say but uittle b>' way of preflice. l'iec cc.
ricit liitlîr as one of gleat ililporlance in-Canad. the instal.

lattonts al prcscnl inunhcring betwecn fouil andi rive hunldred, and
'e lcctrit liglîtllli; .11d l poner plants bc;ng daily isitlied i uncvcr>

ipa.rtcf tlie .ounitr>. i'Te) ina>l shortiy lie founid in alinosi ci cry
unianufictory, and un et ery large. buildling. Side b) side n itîh
îheîn n iii bie the btcami engine and Lboiler,-iroîni which înust totae
tlle p)ovr lt generaleî the clectricity, anti furnishi stcain for hecat.
ing. U pon ue stein iengifl.ci %ili dcvoiî e tue lui>ofopcraiting
the electri. .ts, %%cil as the btcaîn apparatus. It is bercause dlec-
tricty -anti bteiii.tre destinti titus in future te bc se closely ailied,
that %vu arc led to boite fot te complete suacccss of the.paper in
itsls etiforll. We ,Ire sirengtliened in titis opinion by the licarty
assurances of support wWllci have aircady coite te uis fron the
tartous clcrtncal t.Olllanics, anti front tifficersanti itliiilers of
lie Canlia.n Association of stationary Enigineers.

Arra ngctncslei:ha% e bcen mnade wiicrcb)y genîtlemen rc.ogiiuzcd
*n Çanada -a,> 01%ineso the blib>et of elccitkal anti sIcam
* ngineeri %i ai ttitriblute liberaill te the piges of caç.lt numbel)r.

Rcu>gnizint' lin niat) persoub there -ire lin tiarge of citarnt.

i a n îs a t th e p i c zie n t u n e v n h a h a d i tt e p p o r u u n it v o f '

milling-a praper knowedge of the princples of the science andi
lihcir application, a special eff'ort wili i be ade te suppiy sucb
~nfonotion. Ilit nul he scen thiat in uIl presenlt numbher has
cela e.t iîc lc a erlcs of articles git ing the pritlnr data(Jý1il ullich the btudent teetis to lie thoroughly fâailiar before

Ille .t;tcmlptb lit auLuirc tc higlier standards of kl editic ge. *ro
'tIîose Who in.ty luappil> ha% e got becyonti the ru dinientary staiges",

tl ta>' se'nt lilzc bcginnitîg ton low doivn rte scale te prilit
infoonation of titis character, but ne believe thant to the ntlajority
of persens oprnrgeîcctrir plants in Canada tn.day it wviIl
pîiove wveîcoie and lieîpful. 1it %vias thoughrt weîi te begin liait-,

.al the ver>' foundation, zid aftcr havitîg placeti the studcnt ini
possession ofn knowîedge of the rinderiying principles, to leati hiîn
freint tietce on%%a.rd te iîigher artainient. In vien' of this pur-
pose, the persens loto whose bandis thtis jiaper ina>' cotei, anti
wlue may be in neeti of titis cîass of information %vouiti do weil
te becoie subscribers at once ajad tdaus sctare possession of the
enaire series of articles.

lia endeavoring io cilucate tlinîz chtargeai wsitht te oprrtien
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or <'leririr- apparatîît. sic qshai lie rilnfeu'nisg hencil il--o en iliri
0 1 tvrP. iltnsîtutîril a- Iio un tIti ktnîvlc.dige -lat (r onsqueit ecRi

rii'iiry' ofir ptiti urîr tieeir-is n il large cý,trnt tlîc titiuletd
wldclt an cieîrri plant uta>' b' mîtader to retier. Iî is safe te

%ay liant initir nt the planiç it C;atia Io tlay arc not yieltiing a
fair profil lit titi, owner' bccame~ the. îersons in charge rire

îtnztlu thrnrughlad, Inro Lsiîntvilg;r in oblain frtîni i titi:h
hîgirsrrWrienty nf whtth ilie> rr rap-tble ;a; the least mes

A Cnadtian Electricai Association, ivltere owîters anti Ope ra.
tors of ecctrir appararuis iniiglîr ineet andt consider the nian)
qiumsilohs nffirting thir iîtterests, is a prescrnt necessity, nialoi
effort %iliibe sparcd on lite part of titis journ:t tu, briitg about iu
car>' formtation.

lThe Cattadian Associatiaon of Stalionary Lttg'oneers ticbelieve
to have brens foundeti on riglt hunes, atît te be doing a grand
work iii tluc direction cf raising the stantdard of eficiency îlot
oafiy of hls ineniberç, bait cf cîtginerq genii.Iy Ir aluat bc

aecknowlettgcd tua; titere is'grcat neressiry for a Itiglîi average
qualification than that wlticit at present exists. With the in-
crcasing nrîinber cf steatn pulants coining hal ause iii connectioli
with the hecating andi iigitig oF laige bildîings, te danger

tn life frotin iunp)ropcr mîanag~eaient iS vastly grctei titan
ever bcfî-'.rc itence te grearcu ..neccssit>' for fuiiy conipetent
enginers,

Many persons'operating st.an englues htave as yer refr.laied
fronti canîtectiug theniselî'es %villa Ilte Associationi. We hope te
sec the nunber speeduly grew iess, as we believe such persans
wvortit best proîntate ficir owuî intcrests by joiniuîg lthe Associa-
lion ait asskinlg tii briîîg about te objects souglît toP be

lit cncleusiont, tue clains of this journal itibenat ail tillacs
opent for lthe expression cf opinions of ils rcaders on -ay
srîbjc; rciating te clectricity andt steain engineering. Corres-
pontients n'ili be expected in1 observe brevity of expîression, andi
avoitI person ali tics. As fair -as wc are ablie, wc sitali bc pleaseti
ro ansvcr qruestions oit any subjeet whicit ina>' iegititnatciy coine
wvitin tue scope of titis journal.

A ýOTE %VOR l'ill resuait cf the rapiti introduîction cf electrîcity
un ils tarious formis of ligit antd pîower is the igla standard cf
kno%% edge ,at intelligence rcc1uured cf tie inechanical enguneer.
i"enncerhy aîny nlian or boy nIto kneiv cnough to trotv on ceai

.autd slitg a pot cf ]lt ta1lon was consiclereti abunclaîthy camipe-
tent te " rn the citginç," anti as lonîg as the engine 1' a n " %illa
tolerable punctuahity hie nas tIii;g about alirbat coulai be reason-
ai>' yexpeccteti cf hîiti. 'rTe evolution front titis îtate cf tings
lias. beeît almnosr as ralliti as te introduction cf electncity utseif. e
Hant i a lt.a.'d %villa thlt progress cf electricai deveioptnet lias
gone rte improveatent cf tite steani engine, anti machines are
piaceti ini the liantis cf the enigîneer cf te'day coînprising a coin-
picxity of ineclaiaai andi eiploying a pressure cf steai suci
as tis predecessor cf the taliow pot could iha-fe hand ne concep.

lion, of. *1itis alotte %votiid cai for a higher intrelligence andi
grearer skiil on the par't cf theinlanipularor, but tue fact tit the
forces of Sicani anti cleciricily have becolait Se allieri andi in.
woven-oite depending so match oit the otitcr-woîd indicate
that soiethîng: et-en nore titan thîs %vil] be requireti of the mo'd-

crit cnguneer. Every facrory irt witich steamn potî'er is cmpio>'ed
to any extent non bas, or %vili h.-ve, lis electrîcal plant for lighr-
iag anti for te transmtission of poîî'cr, se Ril il ias. becomne
necessary thar he sîtoutit rinderstand at, ieast seie cf te princi-
pies of dynalno.electric tonstrucrion anti operation, and have
somne knowîledge cf the iatvs ihici govera the production aiid

diltribuîîoit cf eîectrc currents. The introduction cf high-pres-
sire bteainl îî'uh tce principle cf expansion carried te irs utm'ost,
Iiiiri requires an ainunt cf thereenical anti practicai knewledge
hererofore net considiced essential, su titat for the il oreughiy
capable andt abfpiritîg englancer wîho is able ro grasp ait this, and'
besides bas «a Soundi pracricai knctviedge of elcricity, there is
a constantiy widening field. lanisolatediplatntsthére is adem.ind
for him. -Cent rai stations for the dist ribution cf pon'er anti higlir
are increasiag in aumnber andi exrending tlheir operat iions, anti
the extension cf ciectrie raiiîvay systcmrs îîiii in rte neair future
ofl'er unexampi eppprtunities. la this, as la enter îî'alks oEIife
te best.mea, iili risé tei te tep, andti rie painstaking, intelli-

gent atîd-careful englacer ivili ral, amongsr socctY's iaosi
uiseful .anti respectet imenibers.
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lii.cast Of c'ecinu. apllarat its tu- day us iCr> 1111t.% I)li% %liî

il wta% cive, ilîrte, Or £lcil 1%%) yenis élgo. Tititi ue In lpart
Ioi the growîtlî of couîîpetuliot aunuîngsti utanuifaciloren'. amudIun ,î,îît

j\titso 10 lthe dtscuvcry of tiîpnuivcd lItuicîbauî o! iauruîtc

,Wluctiiicr or miot cheapnesics bas mn a an>' incasure bect i iliîtdii a

uIc expellîso of tqualt>, n' am Snt un l positiontiu i,.I'. 'Te
puirpase is sunîply lu) point out1 te Ptts.îdîI .iiutu o I i t

%Itîtîli tlic utu'flb ofi plantîs purcbasci a% ten >carb .uxu lon finitl

tlîcitisclvcs ins te restît ni the fa'i l u valuses. 1 t i dcindcd of

Iicîti chat Iicir pnices shahi correspond wîitl tliose prcvailig ai
neigiiboriîng towns, tibere the plant uas bult fot a in'uîch ics
Soin, antd wtiec, cotiseilliently, a 5snî.8llcr ic ette amli Sufflte Iu

:îîcct itîterest charges and retrai a fair dii'idciîd. 'l' tii %ase
us atînibutrible te fact thai sn Irirgea proportion of cenitral stationi

platns arc beîag op)eraîct i'îd (tile lirofit. Anotiier impotant
iuucîcr ii lte wîay ni diî'jdemtd carnuuîg, is the absence oficcotioi>

in uperation or f etic nal tcurulib, (Ill tut latuk o! propeni> uî,lmf'teu
suîîcruntcflulcts. '('lic Em.t.LiI tIlai Ni..i ll duo iiiat ut c.tn
ta place un Uic itanîs of iliose ta charge of cetcîncal plants, i.i

forînatuoti wvluclu îî*ll assit thîcun to obî.uuti the lttgltcst dcgrec of

efficicncy ai the suiallcst cost.

'11111- yeir juist closcd lias beeti a bîîsy elle fur the elcîcalz
idust ries of Caniada. (t lias been unarkeui by a large incrcasc

in tue introdluctionofn isolritcd installations in prii'atc inctories
tand stc'itiisipîs, amid exiension ta te pîlat ni e'er>' cetral

iîattn ofi an>' stze uit the Doinnion. "l'ltc cml>' of Monitrent led
tc%-) ia> ut ie xcluisive adtloioni ni electînu. luglîting lot uts strechi

andi squares. 'r'ice Royal ]-l(ctric Coutipan> ditetî htaie bîtili
extrai sttions oi immtiense 1bouver, atnd htave kept îlîcir r.uctoty,
bttsy n plant fuir tiiese extensions for a >'ear pabl, hcsilcs a large

,a oftîo contrutiion work. inii solalcl intaiatuions, niotable

1anmotg tese bcimig tie passetiger stcamiîsiips ni lte Allati Line.
,,Quebcc lias rxîenuicui its senrvice 1' thic imtrouluc!ion oflrg n

~candecent mîachties n the altcrnating pritîciple, dniî'cn like

ttheir predeccîsors by the potier of 'Montmnorency Falls louîrteen
mjîiles aiiay. Ili Torona te progress lias beem iîost miarkcd,

1
t tie ciuy liiaiing ciosed a contract for rie ycars for an additional

illutîinating capacitY oi 4w0 liglîts. rTîc sitop of the 'l'oreilte
Eicînic Light Coinhan> havec beeti ia futll operation, niglit anid

d;î>, for îîîontlis past, construcling tlîe tiecessar> miachtincr) for
titis extra wîork, and lte tilgimie andi bolIer imdistry ia tc cil>
bas reccuî'ei an limease lutîpetus iti satisfying (lie <lemntds for
mjorc power. A îtcî' station lias been stared ln the city for the
supptyiag of incandescent liglit on the Eudison sysîti b>' macanb
ai utnderground wires, aad tue local consunruu.tion conipanies liai e
'been busy kecping ip wîit the dcnîands oi ticir stations in ail
parts of the City, besides itîstailing a cotîsitterabie nuniber ofnu%%
unes in public- inistitutions and for pnt aie chisiomers. 'rit pres-

cal ycar prtom~ises5 t eclipse aul preî'ious recordts ia clectn il
construtction. Many pîublic institutions bave under conteinpla-

tlion tlîc introduction ni electnic plaunt. Central stations ist try
to gel ahcad. of lte demntu for liglît îvich the> arc ni unable
10 satisiacbnniiy iiei, amîd lime distribution ofieiecru. potier us .ib

-yc atiutîost untoucheit. Tue cositetnplaitect intrcduu.tionoi a large
scale of clectricity for st rc mil %va) purposes a'ind a large atintirt
of underground tîork by telephone and' ,legraph çompranies utiii

combine to niake the yeir as busy a one as ai> lic hav'e ktîou i.
The industry oficarboit making, thouglian infant one, is gtî ing
promise ni a sturdly grouith, and the nmanufacture ai insuitators
antd globes is beconiing a tieti esibhisied aütd profiable bninu.
ni the glass aîaiking.ý indumstry. Aitogether ttc look for a prob.
perpus yeatr. Tliat il mîay proie so is nuir earnest îî'isi, and ho
niake il a tnatter of record îîe hope inla> bc the tîgrecatble (iroi.
incé of the Et.Ecrmucai. Nk.%s.

THAT the schooliîast.er is abroad is cuident frout aui article
%iuîl appcared ia a Toronîto ei'cning paper under the liîading

.'rav'itation plan for sîippiying the cil>' ttith wter sbould also
'inciode ils utilization on ils way clowîn froeit Lake Siuxcoe 10 pro.
duce potwer for tue generation of eicctricity and otiier purposes.
tSa f.'tr this is periectiy "fteasibie," but whcut tue prounoters gra.vcly
Spropose as a iesuir ni using ibis power "te put an cectric lughut
on top of evcry lamp post, to rua ail t1e Street Cars ii lte City,
antt sîupply pouier to an lunliimited cxîent for ma-nuicturing pur-

%%a) tlit,.tt oici ukoî cj A lefci i>nîre, îîll denim-,'tî,at
th;>î. Th'e C.trinmniled -. nmîsîoî1jîtnîlIî i îi*.îtcr In Toronito IN 110%,

litiretl a?, tlic iiiiount tuai tan bc mtalle a ildî1ltle, and des
.%tlflcucîest for tlic t>y. niectis fui ntaiy )-cars tg) cimiC. liie
<mîmnlu3i Ç.lfitaia -Utild bf-lt. b.utl:d cI n untIiîun .11 .tiÎ dt;
uine oirtduut. mtiulu nul eced .25U leu. Slxt) iliilbii plu
(lit %îould bc 42,ooo g~allonîs pt umiute. 11à'll unltiplicdl by 10,

Ille Stimber Or puids pier gallon, amui b> 250, Ille liciglit in réel,
.1111 tlli(IC dl b> 33,000, UIl t ilfibet <>1 fimi polltuls represefliifig

onC humîre ,in ra uld g'. c il susîn toîtal ni 3,100 l1.1). Tlie lIDS
in trafliuiittiuig this nit .1 tensionl suitiuble for clcctric powîcr aui
r.îulruad' îînrk iluld bc atl Icat 50 lir cit., wiile the iiterest

oIl the expense or vLoppet conductors iicnîld animait tu uarly as
id:i ils fuel for a sicain Cnigul nc <>1 U spot. 'i'hcre is oî'cr

9,500 1101 51 VOlfcr lit-î uwd In clic tic) foithe cleLtrit. luglits
atone iit presenit in ic, to îay notlîiug of tue top of ci cry gas

IîIIst." Tl' the iîlind oi the practkcal otlan the bcteitie i> uloplan
in thc last uiegrec, butt its pîromiulgation anid tin<îcquesic<ld tICCCJt-
ancc in Inan>' quatrters gocs te shiow tuc nccd lucre ks of' a point.
]nt tdulator for thc masses iii tc tint rîudiments of electrucal
andr iechaniciti principles. 0f coursc %%a cannoI c.\peccl evcry

?O li I be icarneil iii clic precise sciences, but non' ltat elcricity
is raîhidly l>ecouîîung a iîouusclînld wvord, and ks being tilired in

su, tian' ni the operatlouts o fc% ery<lay icé, il heconies a Inecessity
tltat every mia who desires te keep lîhuiscif iniftiiied oi clirreuit
evetîts shonuid beÈ ;îquaintcd itli i lcasi sonie o!i fi'rst prun-
Ciplcs and econounlic values. I us rudinments shonidi bc lîgbit im
Our scltools, ani pcniociicals hearimg tipori ils pm ogrcss slîould bc
atlnwcci to claint i Icast ani eimal sbarc oi attemntion wih tue
beut on any Subjcî frolu illose of our lucehankts, bushess nica
and citizecns Wh'o aspire in becolli acquainuted with ci'ery factor
ni Our mnodern ciî'ilizaiomî.

IF ivcir thlere %vas a crying necd for an undergrouind conduit~
for ciecîrie raiiways chîat necd is fcît to-day. lsminmveiient tiponj
iniprovcient lias bcen maie iii tic cars, the track, ani espcciall>f
in tc inotor andi clcctricai outret. Their success ks a tangibbf
and sotid rcaliîy. ie eiectrid--ilictto(i oi propulsion k lin.cl icJ
aîble lîeyond a dnubt, but the full nd conîpie:e irruition or ltf
success wi'll n<îî bc realizcd unjil lthe utnsightly andt culib rnu.
ni'cricad construction can lic donc away wviîl. Il %vouîld scn\j
to thc tyro a simîple malter to la>' a trencli to contain the iircs<

îvîiih a %ut on top te enable the car te Snake a wiing contact
wîîlî il at any point in ils progress. bo't tue fact rcmlains that te

mnore it is tricd thc more frciucntly -nut cnpiatically are- ils
difficulties clcnonsraîecl. Wet, or cven daînpncss-the ardi

caîy of tc lectrician-aire fatal inaIlle case of %he open con-
ductor sncb as iiîuçt be cmployed ta admit of contact wviîl the

inoi'ing moter. A perfectly insulatd conductor in a closcd
conduit and carrying aut alternating current intcndedt ta work
the niotor by induction lias been proposeil -s;nîeîlîiag sitxiiar
in principlc to lte telcgraplî einployetl n uîîvimîg lraf;ts -but il
is ci'idendy a case of 1' the wvish bcimîg tie laîlier of tlme rtouglît"
and uce shîould tnt icel clisposed to sqîîandcr mîtucli Wcalîli on the-
paicnt ni thc sclicunc. Anotîter proposition in ou'ercoiine the
clifficultics ni a condiuit and to redure tic lcak'age in a mnim,umn
is to cnîpioy a sectinal conductor. a short lcngtlî onily being
automaticalty ptaccdl in comîmunic'aionî with the utiain insxlaied
conductor wiîll the car is uipon il. and ilisconnecîcd as the car
lcaî'cs à andi cnters tipon the ncxt one aliead. mrcieî objec-
tion t0 this plan woulci scet Io bc ils conplcxity and liability to
clerangemnn l ai ost crilical limes. 'l'le siorage battcry is rIt
prescrit a forlorn hople, yct jr would lic hile te say it will ncu'cr
be mlate commilet ci.-Iy .- vntable. Il iostl otvcr, lie raciically
imiprou'cd beinre jr can bc. *rhough il presenit il, may bce.asoic,
wbat forlora one >'cî tue do huile durit the storage battcry ii'ill be

the comting solution ni the prnblci. *lhle adu'antage ni lîaving
the car carry ils moauve poNwer along eaîirely intiepeatient cf
connction %ilî anyîluing eisc and able t0 run on :any track i
prcscnt construcîcd wvoulci be a cnnsummaunn dcu'outly to be
wishcd. Its succcss wvould place tue eicîric car uvon the tracks
of u'cry srrect ratiroad in the Dominion, anti cur laiger cities
uuhtch n"- lesitrite oti accoant of the objectionabie overliend
constructionî, a'ouic rejoice in tlie fulfi!inent of their desire>.
The ncxt blest uuîcîhnd nlot open Io so much objection would bie
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the conduit, providing it can bc successfuily accompiihed.
Somte of the foremeost cfthe construction companics are workig
at the probleat writh ail the skill at thecir commnand. L~et us
boite that cverysucccs!, mnay (rown the efforts ni soute enter
prising inventer, andi then the flecîric railroad oit our busy
strccts wouild becomne a thing of beauty and a joy forcvcr.

ON ERRORS IN BOILER TRIALS.
ÏNIANY enginers and experts, in making beilcr trials, necasuit

the wei)4lit of fuel, the wveight of wvatcrand the other quantitics,
without paying tic stiglitest attention Io tue relative accuracy
%vith whichi thec quantitics shoulci bu deteriiineri. *lle object
of this article, front the Locaooire, is to show that sucit consid-
CraI ions mlay bie cf importance wvlacn a ver>' accura e result is
rcîuired.

As an illustration cf t point wc wish te ni'akc, let as take the
following exanile -At a certain hoiler triai the amoanit of ceai
actualiy burned %vas 2,354 pounds, and the ainount of wvater
cvaporated wvas 2o,640 pounds. 'flese figures givc ns an cvap-
ctrative effacncY Of 8.77 pounds of water licr pounci of ceai.

Nowv let us assume ditt an errer cf 5o potinds %vas mîade in
weighing te wvater, se that the apparent anîcunt cf wvatcr
cvaporated was 20,690 pouncîs, instead cf 2e,640 pounds, the
actuaI amounit. 20,690-'2,354=8.79. Se that the apparent
evapctrative performance of the hoiler is 8.79 pounds cf watcr
per pouind of ceaI. instcad cf 8.77 pounds, wvhich is the correct
resait. *rite diffïercnce introdurcd by an error cf fifty pounds in
weiclîing the watcr, it wili bc scen, is only .o2.

Now~ let us inakze a diffcrent supposition. Let us assume that
the water %vas wceighcd corrcctiy, but that an errer of fift> pounds
was madie in weighing thc ceai, the apparent weighit of ceai
beiug 2,304 pounds. Tien 20,64 - 2,304 =8.96, su thftt the ap-
parent evaporative performance cf the boler is 8.96 peands of
watcr pier îteund cf ceai, instcad cf the truc resuit, 8.77 pounds.
The differenice in this case is quite appreciabie, and the exanipie
shows that it niakzes quite a difierence whcthecr a1 givcn errer is
made in wcighing the ceai or in wecighing the watcr.

The nmorai of ihis is, we suppose, that wve shoaid pay particu-
lar attention to tht wcighing cf the ceai. The scales shouid be
vcry accur.îtciy balanced for thc weight of the barrow, and the
re.adini-s should bc takecn ciosciy. The value cf the kindiings,
expresscd in pounds cf ceai, should aise bc carcluiiy ascertained.
Furthermere, if %ve wish an accuratc estimate cf the evaporation
per pound of cnbu.stibl, we sheuid be, vcry carefual about
wctting clown the fire nfter it is hauied ; for the errer introduced
by the weighît of the inoisture in thc ashi produces as greit an
eFect on the resait as an cqual errer in wveighing the coai.

The ideal way cf carrying eut a test is te niiake atil the
incasuremients in such a nmanner thant tht errcr comimitted in
making any oane cf there shalh have the saut effect en the resuit
as the errer commiiitted in mlalzing any other one. Tht princi-
pie is the saine, te uisean excellent but threadbarc, illustration,
as in inakzing a chain. Don't mnakc, one link any strenger than
an> uther one, for if you do > ou are wasting labor. This can bc
achac% cd in c,.aporaLtse testz, by %vcighing tht ceai %vith 8 or 9
times the accuracy used in weighing the %vater, the ordinary
ev.iperationlpcr pound of ceai being frein S te 9 pounds. Of
courbe 've do not mean tlit titis should bc clone wvith any very
great clegrec cf precision, but %vhat %vc de niean is that tht
%,a.tcr shoald he wceiglttd wvith ordinary care, and tht ceait wvith
ordinary carc.

Anlother %ci- net-..cisa eperation an testing evap.tix'el% cff-
ciencies, is the detcrnmnataon cf tht dryness cf tht steare gener-
atec. l'le crdinary mcthed cf conducting this part cf the worl,
is dcscribcd in The- Locomolive for -March, iS9e, on Page 35, and
te this description ive wouid refér the reader. In the place cf
the bteel)ards thetz shown,za spring balance cf soume sort is
eflen used. Thib sheuld neyer bc donc uniess the spring
balance is cf specail construction, sonas te wvcagh ver>' accurateiy.
The ordinary spring balance wiii net wcigh dloser thian ani
ouncc-or, at the outside, h1ilf an cunce The total wcight cf
stcamt tdinitted bcing t6 ounces, half ar ounce is onet hinly-
second cf the v hole ameunt, and an errer cf ent thirty.second
in the antount cf steain tdnittcd i:i produce approximatcly the
saine eff-ct us an equai errer in notang tht risc in temperature
of tht ivatter in the pail. For instance, let us suppose that a

givcen sanîpie cf steain actually contains 3 per cent. cf anoisture,
but thiat we /iavc.tclittted 16J4 ounces of steaatî, Miehn %ve think
%ve have adinitte<i only i9 ounces. The errer, hlînfan ounce, iS
one thirty-second cf dte whole anîcunt.' Th risse in tempera-
turc weuld have 102* Fah. if ne hand reaiiy introduced only i6
pôunds ; but tht real risc iii temiperature wvill be ont thirty.
secend greater than titis, since we have intreduced one thirty.
second ore steain tlîan we îhiink ive have. A thirty-secend'of
102* is 3% which addcd te 802*gives 1e5*; and titis is the acl/ual
risc in, the temiperature of tht water iii the pail. l'bus %we sce
diat aiiou4ii tue steare really centaated 3 lier cent. of moisttare,
the errer cf hiaif .,n ounce in tht wveighit cf the pail %vouic make
us cenciacie tuit it tvas abseluteiy dry. 'l'ie moral cf titis is,
t:tt there is ne use in rneasuring tht rise in tht temiperature of

tht W~ater te within anc pér cent., if we are geing ta coinmit an'
errer cf at ieast titrec per cent., and perhaps six per cent., in
'veighing the %vat ,er.

We.may cail .rttention hitre to anetiier errer thatt oe-is lhable
te, in dctcrreining tht dryness- cf steami by the ordinary nmethod
-an errer that ai -first siglit sceatîs qtaitt insî.-mficant. Wien
the steain is stili entering the liait, and the steelyards are
appronching equiiibrium, the ctiest way te secure un accurate
balance is.- te leave the pail in jIosition, with the stcam pipe stili
dippingbeiow.the surface cf tite wvater, ittldose tht valve just.
ai tht right instant. Tiht final weiglîingis thtîs pcrformed %vith
the sieam.-pipe squbmcrgcd,; i ahile ordnmaMy the ten pounids of
water ong aaly.lp in ;are weighcd without tht. steam.-pipe. for-
tht sake of tnvtstigataing the cffect cf this let us assume that tht
pipe dips 5 inches beiew tht surface of tht wvatcr, and that the
area cf its cross sectio.nishaifa. square inch. WVhen in pesitien,
thercfare, it dispiaces 2,95 cubic inches of watcr,. and. thercfere
increases tht ivcight of the pail andi contents by ncarly an, ounce
andi a hall. It wvili bc scen from this, and froin tht previeus
caicalation cf tht effcct of an errer cf haif an ounce, that it is a-
haghiy important matter te have the steain-pipe dhpping, inte
tht pail wvhen.the original ten pountis cf wvatcr are weighed eut.
Tht most satisfactory way is te make a suitable mark on tht
pipe, and bring ihis îaîk ta tht letcl cf tht wvatcr in tîte pipe
whienevcr a %veighing is made.

VARIATIONS' IN THE E. M. F. 0F CELLS.*
TEkL description cf tht apparatus. tht capilhu-y clectre-atteter,

andi methed of %vorking are given fuily in the paper. Tht fol-
iowing conclusions arc drawn frein tht resulis cf the experi-
ments :

1. When the rectais, copper, silver, bismutht andi merctiry are
intreduceti inte purificd nitric citi cf different degrets of con-
centra tien, andi a couple made witia platinuin, the E. -M. F. cf
such a ccdl inceses ccnsidcrably front an initiai peint until ît
reaches a censtant.anti in miost cases a ma-ximum value. Tht
rise cf F_ Il. F. is attributed te the production cf nitrous acid'by
the decomiposition cf tht nitric acidl, and tht final. value is
considereti to bce(lue te tht formier aciti only, whiie the initiai
value is due fer the most part te the latter aciti, theugh it is
affecteti teoa renîarkablt dt:mrc b>' tht aineunt cf inmputity cf
taitrens aciti, cither initiaiiy prescrit or preduceti by minute antd
unavoidabie uncleanliness cf tht nietailic strip andi the contain-
ing '-essel.

11. If nitreus aci has been previously aàded te tht nitric
-tid, then tht maximum . a F. is rtacbtd at Once.

111. If the conditiens-namtiy, incicase et temperatare, cf
intpurity, anti cf concentration ef tcid,-tre such as ivouiti favor
a mtort rapid soltution cf the retal, andi censcquentiy a more
rapiti production of nitreus aciti, then the risc of F Ni. F. is con-;
comitantly mot rapiti.

IV. Cenversely, if tbe conditions are unfavorable te tht pro-
duction cf nitreus acid, tc risc cf F. %1. F. is iess rapid.

V. If an>' substance, such asu urea, be addtet which.%would tend
te dtstrov tht nitrouis acid as fast as it may- bc fermed. then tht
rise cf E_ .%I. F. is extremely slow, being- dependcnt upon tht
number cf moîccular impacts ofthe eît-eus acit uon tht surtace
cf the rectal. Thus, t resuits obtai nedby theeilectromctcrare:
confirmatory cf those obtained by tht latter author wîth the
che-micai balance

Tht authors propose te carry on, furtbtr investigations on kin-
drcd probleres.

*Atsnc e a paper en "Tln Valiatiomior i. ms. y. or Celli, cmetWcin or cenain
Mot,],, PltInum and Nitrk Acd," read by WF:%ssr. . liurh and V. H. Vcy,
Uchiihv %lu'cuu4 Oxford, befam the Royat Socicty, Nov. 27th, le89
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NOTES.

Mra. Join Mbousson lias becen appointt sisitcetor ol tiailers ;anti machini.
mi- lor tlîc province of Biist Lolunîbin.

MYien wvood as ta lac the tact enîployeti usider il botter. tle gr-lie 6ifl;t

shoulti tc frant 25 ta 4 ier cent l.'uger than si Cent as Ia tic iise<.
lTe Sîcann Iouer anti Plate Gints Insuranc Co.. reclnti- organizet &it

London. Onti. bas asidu apîplication ta l'arlIa'nént for incorporation.

MIr. Frank Doty. ar the Doty 1E.ngine Co.. rand NMr. Reidi. af tlle tirait of
Reiti & Carlie. 'Iorunto. recently paidia isit ta the i4arsinesl and Brilist
Columbiia.

At n ruicetit mieeting of the exeeîîtivc cotîtuaiitice of the stationnary Engin.
cers ai Miontrei il was dieîdcîi to atiiîalgaaaîate ivitît the Crindian Associa-
lion oiStationary Enginems

Mach regret is feit tiîrouglîoît we.%tern Ontario -.aile recent death ai MNr.
Go. 'Marks. o! London. wvio for thirty-five years was il locomotive engiatet-
on tlîe Grcnt WVestern divisitn ai the G.*1. R.

The Catîndian Locomotive :înd Engine Ca.. ai Kingston. are building
tira locomotives for the Cignecto Marine Transt railway which ivili iveigl
9o0 toits racla. anti: wilI probably bic the largest locomotives in t1icr worlut.

Aluninuin *'ire as iîeing useti for calking sîe.îni pipes in New Y'ork with
gooti sitee=-- A iîre of j incih dianîcter as useti. ac turn o! aluminura
wire laeing tirst inserted '. followed tiy four or rive turms ai a tua-id wire of
siiglîtly larger diaincter. titese- last being caiketi in tire tisuil tîanner. It is
fouind tat aluîninunt does taot eut, andi Ls not acteti upon by the steant -as
the tend is. so that joints rentain tigitt itt better.

Reccntly experiinents have been madie with igh pressure steain ta deter-
minle its dryness. an which a snttch is held in the issuing jt. WVlic the
s cant as dry thte nmatch iît ignite. but any monture witt. of course. rreveiit
it. It is. an indication mereiy ai the state of lte stcams issuing, wltieh nxay
tic tir> throuîgh îvi-c dra.wisig. wvlcl in rwality wet whiera il leaves the boiter.
WVhether or not sicani is wet is a mattcr or7imiportanc ta tite engineer îvhea
tésting hais plant. %Ve note a nuntbai ofilcr tests reporteti recently
showing exeeptianaily gooti work in whichi no accouant was saade ai tite
moture. Il ales a great uitTerence wheilter you evapouate ail the wvater
put it ut boîter or sent! a portion of at tttrougha the engîne without cver
being nsaade inta steara.

Steun gauges are orteil piared in qucer places. .ind. in many instances,
ivithout regard ta thc neccssity ai ia1îow*-ng certain directions in setting
dtai up. The ixomoiix reports finding satana gauges s0 arranged that
thelr indications are necessarily a number ai potuntis in crror. oîving ta te
static .pressure ai %%-ater o! condensation in the connectian. Wttile the
error does not ordinartly exceeti lwa or -farce poiinds, il sometames as fair
greater than this. anti becomes ofigrvae importance. espeeially in tow.pres-
sure systems. Wle met with a case rcently an wvhicit an ordinary lienting
boler %%-as in the basement. and the gauge ivas in the. awner's raom on the
thirit foor. fuily twenty-live ct abov. Tlle piping wias so aruanged thtcr
it wa a asy mlalter for it ta I up svith wa-.tcr contlenct froms steani. st>
that the indication of lte gauage mighî be as mucit as telst pounds less %han
the actuail pressure in the boler. Such a gauîgc. it net itardly tic said. is
noboetitan nonc aIai. In fac:. il beccomes a pasitive eource of danger.

A paper was rcentiy r=dt before the Halifax. N.S.. Institute ai Science.
by D. WV. Robb. ME.oi.>.înherst, or! -Steani floiler Tests as a Mear-ns ai
Deternaining the Caiorific Value o! Fuels." Ttc author said there arc
three metthotis of detcrminin.g théir caloti aue.{ by citemicai
anilysis. (2). by te aise ofaibit calorimeater. (3). by direct mea-surement af
the waîcr. evraporatet by a delinite amouant ai ftuel in -a stezm gcicraîtor.
He pointeti out the dufficuities anti sources oi erior in the irst twa.Tc
titird is gcncauiy regardeti a,; a test of te efficiency of te gcentar. but
experleace shows thttt il is qutlite as viitlefor dcernining thc etiorîfic v-alite
oa tuel. In uising il titere are îwo sources of esrrar-(t>. through inîperfeet
combustion ai lte fuel. (2). Ibrougli escape of gascs a a higla itmperatître.
lMntic2ily titest errors anay bc largcly exciuded. exlerience âhowing liait

alimost perfect combustion mal tic secured by careful stolzing. anti tai the
guises nsay be reduccu taoa knawn minimunm tempcraitire î,cfore escaping
.andi may ïac matie ta registrr their valume on escaping. It is not ai muat
corîsequence wvi kinti ai generator is useti. -nvtr.ie furnace being

uh.as gooti for ltec purpose as a brick funace. Stcaca botter tests are
quite within the =echt ai ordinary consumers anti shouti lie more generaiti-
useti. Owing ta the deterior.ition o!boliersthey shiould be niade firequenîly.
Titîy mnay bc mie by ordinary aissistants. but an occasionai test shouid be

atide by a proft-ssianal enigineer. 'nie :îu:hor wugresicti as gooti pr.ictice
in lis:- use ai steani engines, the rcrding ai the amount ai %vater uaseti by a
wAîer meter. and the m-gular wcigiting ai the -oals consuîmcd. Sucli pia c,
lice %%=tId.in *dicate eanstantly ttc condition ai Ibe buler. woùld foam, a
check an te workitg ai the enagine anti wauld fumnisla a constant incentîve
ta the ment in charge ta imprave the worlting o! the cligine and reduce the
constîmplion of fueS ta its iowest Éit. Detauleti sîalerrenls were given of
the way in which sueit tests sitoulti bc made anti of lte manner in which the
resuits shouiti bc re-gistereti.

'PERSONAL.
MNr. Rosebrugit. RA.. -an itonor graduate ofTuronto Universlty. antialso

-a graduate af lte Sebool ai Prctacai SIcience Toronto. tas been c:ngageti
by the management af the latter institution ta gi-c a portion of te instruc-
lion in mlcitanical cainesenng andt aite gencmal charge cf lte tcsling ina-
chines. expenirenital enlgines anti alter. îesting.apparaus. Nir.Rasebrught
is saiti ta lhave deOtcd mitl attention ta te subject of electricity.

IRECENT CANADIAN PATENTS.
O.35P2. ).as. Sý. 2Ncl;ruy. l'rmsire regtitti.
o.353J15- J.lIRir, Caiîiteetîng caîrbout peinaI.-

'qa. 3533 . hlttrt. a ltxlIttrY.

NaO 3535&. J M> llieititlt. lievtitiltg nt lawerliîg î-liîetrir tiglit
NOa. 35372. W. htlakcty. Etîgitte leveranttt laiasdie.
NO- 35391.10. G. Weeatts. Maviiîg goudst hy electricity.
NO. 35400. G. l>1.tniikucie. Dymiaitta.
No. 354o6. A. '%Voodtaury. Air mairrent.
Na. 354318. J. Van Dejiocle. Pultlsitiitg clectric geîaer.itnr.
Na. 35449-20. R. liarle, iîirandî steain anjector.
Na. 3555 Jas. \lai Depoclt.. l'alîualîng carrent systeuit.
No. 35456. Coutv't'g catît. iai puit.
'Na. 35457. Multiple car. pla. gen.
No. 35458. Alternte cî. patl. Rets.
NO- 35459- . Aliernaiiîg cur. elec. rceip'g caigiae.
NO- 35460. Rciiig car. cc. caîgiae %ysdata.
No. 33475. IlI. Dow. Katary steait iagilte.
NO. 35478-22. F. lreadtieaer, Lon%%-.ter aina.

STORAGE BATTERY STREET CARS AS A BUSINESS
ENTERPRISE.

\VE iearn frotît tue Ncwv York Eiccirical lî'zeuc lthat th
Metropolitan Street Railroad Co., WVashington, lias ciecicicd ta
change the entire cquipment af ils main Uine iroa hiarse cars ta
starage battcry cars. It is naw% building the first installaient aof
catrs ,and preparing ta c.ommence flice erection ai .tai eM\ensàse
povier station. Tihis vsill be Iacated on Roclk Creek, bctwcen
Washington atnd Georgetoîs n, wvherc lte campany sanie titne
ago purciîased a large block af l.anci adjaining ils itresent stables.
About 40 cars wiil be required on this line, and tlîey will bli put
in operatian, probabiy in lots ai five, as fast as tlîey cati tic got
ready and as soon as lte station is started. Engineer Nl.illou\~s
motors and gearing wvill tic used. Titis -part of the cqîîipatenl is
ta be îianufactured ail Baltimare by «Mr. G. IV. S. Baker, press-
.dent of the Baitimnore Car WVheel Co., wiîo bas estabiihed a
factory for the business. It is cxpected lthe first cairs ivili be
running in the course af trce or four itintits. Titis tintlertah-ing
has lieen decided upon airer the most tiîorougi and exhasustive
investigation of lte whole subject of sîrcî car propulsion and
neariy a yeaies experirnenting witit Mr. MNatlloux's invention and
thc Accumiulator Ca. s batteries. l'resîdenî Pearson is anc ai
lte most experiencei iti successiai street r.îtlway managers un
the country', and lie lias satisflcd hamseif anti ]lis stockhlînders
that tlîey have cauglît up viîh lte <" maror ai the future.

TEMPERED COPPER FOR ELECTRICAL PURPOSES.
IN the consîruclia *n ai ciectricai apparatus copper enters

largely, and titus far notlting lias been fotand svhicli could, wijil
any dcgrc ai sîccess, be substituted for il. And nat onl>ý in
lthe construction afimachines and appliances is it used, il is the
material ai wrhiclî is coniposed the millions ai illiles ai condue.-
tors for clectric cura-cals ail over the waori&. For sontie jîurpascs
the ardinary, comnion, comtmercial copper us ti sort, anti weam.
away ton rapidiy, so t0 avaid Ibis tettipereci copper ias faunci
its wv at intte market. Sûme recent tests ai :bis niaterual.
made by tbe stîb-coaiîmittcc on Science -and lte Arts, ai site
Fm.anklin Institute, contain saone points afinmIcaest io centrai
station managers i-ha arc qaite willing to have tue best materiai
for lte cammnutalars ai tlîcir dynamos, andi danose wito are
eng-iged in ih mn atre n a!eectrical applianccs. In titis
exanuinalion cheinicai tests ivere itiade showiag the article ia
question 10 be comniercialiy ptare copper. anti variaus tests werte
nmade-teasile. transverse. torsion, -and comtpression ai bot
îcuîîpercd anîd unîcnîpercd copper as well -the resuiîs gcncraiiyv
being in favar ai the former, thougi in sanie respects itere is
ltlle ta choase bctwecn thbcm. Sanie intcestîng facts wcre
brougbî ouI by lettcrs sent by tite canniîîce ta i nious users ai
tempered CcpDr, abouît sity-flve per ccnt, ai the ansivers being
ai a1 favorable nature:- tue greater part ai tbese, îao, basing
their.answcrs upon titeir cxperiencc wvitb tempercd copper for
commutat segmnents and brushes. Tbis point is oi most
inîcrest ta those using dynamo eiectnic matchines, anti whie
tcmpcrt:-f capper is no ncw thing il certainlv possesses excellent
qualities Anything 'vhicb 'vili retîder te aperaitiauti dynamo
machines and mators more canamicil is ccrtainiy of value, and
wiil, in lime, as lias been the case itli aslher nechinîhîngs, crime
int generai usc.-M4odern Ligi:: and Ru-ai.
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FACTS CONCERNINO DYNAMO ELECTRIC MACHINESAND
THEIR MANAGEMENT.«

A dynamno con~sts of th field ,nid the arîiattîre. 11.c field
consisîs of the nai îîts, which arc bolidly conîîected nvith tlîe trou
framne. The iagneflt arc iran corcs, on wicli laycrs ofi nsulateci
wire arc wvotind. Ticsc niagncts belong io the ciass af cectro-
magnes, as thcy beconie nî:gnetic on)>' when the current is
passing throughi thecir cols. (liwe î poles of the nagnet
flitearmnature rotates. l'lie arniature consists of an iran or steel
shait, ta w~hicIî a number of colis of insuiatcd %vire are affixcd.

;J

Mon pats r unlesofwie aledbruhe cndctth

c1111F. gnrtdithartue intelipcru.
The~~~~~~~ tw antye fdnao r
A, he ontnuoi cu7n yan.Te urn eca

tal pte off r h bunes a icclc rsiscnic h

B4, The alontinn current dynamo. The cuitent gecrated

in titis machine flows at rapid intervals first in anc and then in
the othcr direction. Tihis dynamo has no conîmutatar but simply
ai callector con!sisting of mo mectal rings on which the brushes
rest. The inagnets of thc altemnating current machine rcquire,
liowver, a continuous current for excitation. Thtis cuitent is

Fac.. a-i*ii Samux-r Dv?;,N>o.

gcncraied b>' an extra continuous current machine ai smili size,
%which is called the exciter.

A, The serics dynamo, Fig. i. .Magnet, nirmature and lairp
circuit are connectedi one bcltind the other, thiat is. in series ; thiat
is to sa), the cuitent gecnaed iii tlîe armiature piasses in cqîîal

stgt ilroughi field magnects -ind ianip circuit. Tiiest nma.
chincb arc niostly used for arc liglieng.

B, The shunt dynamo, also called dcrivcd circuit dynamo.
The coils of,%ire %vound arouind the fild magnets ia Fig.;2 ait
connected in shunt or paraliel ta the brushes Only a compara.

*x, Il= %bc .ui Tcid I1.,d4.u

tiveiy sniall part of the current generated in (lic aririattrc is tiscd
for excitation of the field coils, whle the grcater part of (lie cur*
relit is con(lt!cted fraîn t le bruslics tai lie 1hutîp circuit. Tîtescinîa-
chines gencraliy have a resist:incc box, rheostat or regulatoi
%vhicl is coniîcctcd in tic shunt wvili(ing of clic field. By puiting

Fa.3-THE COsnl'OUNo DYNAMlO.

more or iess rcsistance iii the field of Imese aiachiecs tic e. M. é
at the binding post of the nmachtine cani bc decreased or increcased.
Shunt dynamios are mostiy used for incandescent lightin-g. In
saine systcms, howvevcr, tiicy arc used for arc iighting( also.

C, The Cinnpound Dynamo. This dynamo, Fig. 3, combines
in its fields the wvincling ai bot the series andl the shunt dynamo.
The mnagnets arc %voînd wvith thick %vire, vvhich is in series vvith

the armature and the lamp circuit. In addition thcy have a
winding ai fine %vire, which is iii shunt wvith the brushes. Titis
dynamo gcncraily lias a rcsistance box put in the shunt winding
ai the fields, for tic saine purpose as cxplaincd under B. Coin.
poundz dynamos are înostiy usedl for incandesccnt ligliting.

The field wire coils oflan aitcrnating curient dynamo, Fig. 4,
have no conncction writiî the brushes of tc dynamnoa:t atil. The
filids arc separatciy excited, as înentionedi ta the forcgoing, by
a littie continuons cu rrent dynamo, calhed an exciter. The al-
xcrnating curreitt machines werc uscd iormceriy for arc liighting
iiainiy-verylittlc, hovcvr, in the Uni cd Stateî-but recently
have been introdtîced for long distance incandescent liglitiag by
iticans ai transformcrs o- canverters.

In the prepairation of a ncw dynamo for operating, iran parts
which have ta bc fitted ta each other niust bc cairciuiiy pleancd

Ia<. 4hiEAt.EI1.ATxC~CUlIitFNT Dyvm.ç&Lc

witit fine cmicry clatit. WVhcn the arniatrire is put int (lie dy.
nai-no, ex\trat precamlitian is necocsary in order ta avoid n-ny injuries
ta the insuhation ai the avire and ta the conmutator. The ar-m-
atuire shouid bc carried by a mari on each cnd- ai the. shaf,.
Hcavy armatures should bc supported by a bbird.pttunaer.
ncath tue armatureand rachi en(1 carried by.an adi.ditional mi.
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Armatures wcighing aver 500 pounds shiould bc linndled by
mecans of a ciifi'erential block ant îckle.

An annature slîould nOt bc Iificd by its coînnitutat or.
Sonie sort niaterial, such as collait waste or felling, ShOuli bue

put betwvecn thie.arma-.turetiind the support.
Whien put in place in thc dynamio the annaturè mnust nat touch

te pole picccs ni must turn easily. There should bc nt least
froni 1-16 te >6i incli play betwveen its bcarings. rhis play or
iengthways motion can gencraily bc regulated by adjusting the
collar on the shaft.

[t mnust bc borne in mincI thant the arffiature tvili walim and
expand nlot only diame «trically but nlso Ienigtiiways. If there
slîould be no play, thc armature miighît get %vedged bctîwcen its
two bearings and cause,hot boxcà and stoppage of the dynamo.
A swinging motion of tic armature wiII cause tic bearing to
wcar evcnly, distribute the Oit froni end to end of the bearings,
and prevent hicating of the boxes. An armature cain be caused
to play only whien the dynamio is in propcr aligninent anà the
beit flot toa tight.

Ail connections îhrough %which thc current lias to pass shoulci
bce cleaned witiî fine eme,-y cloth and should flot touch an>' part
of the iron fraine or field-coils of the dynamo.

It *is advisable ta rn a ncwv dynamo a feu' hours or even a day,
without any load, iii ordèr to test the lubrication, etc., nlot only
of the dynamo, but o! the engine, if it should be a neiw one. If
ev'erything is in good condition the load should be put on grad-
ually. This cati be done,ý either by running the dynamio helow
normiai speed and gra-dually increasing the speed, or by using
the resistance boxes andi starting wiffh ver>. little current and
gradually increasing it.

The latter is especially advisable for incandescent lanîp instal-
lations. The testing should be mnade cluring the day. It will
require for stnall plants a fewv iours ; for plants of grcater im-
portance a fewv days ;- only wlien everything operates ini Rood
order shouid the regular running of the installation commence-

Evcry day before .starting the dynamo, the dynamo tender
should examine the binding posts, co'mmutator and brushes. If
the brushesýare atlloved to resu againsu the commutator, the en-
gineer should be careful not to reverse the motion o! bis engine
when slarting, is he wvould spoil the brushes.

lion nuits, bouis and smnalltools should be kept away from the
dynamio, as they m:Ly bce ttracted to the machine.and damage
it.

Oit cans for filling the out clips o! the dynatno should be of
non-magnetic materiaI (brass or zinc).

The dynamo musi lie kcpt'scrupulously dlean, like an>' other
expensive machine. Any.good engineer or dynaino tender will
do that without being toid.

Copper dust, which xvili be caus.-d b>' the friction of the copper
brusheis against the commutator, should neyer showv; it should
bce cleaned off the armature and fields b>' mens o! a paint brush
and a pair of bellows every day. Shnfts; and pullys running
near the- dynamo must bce prcvcnted, by meains o! shields, fromn
throwing Oit on the dynamo, especiaîly on the commutaror.

A brush should neyer be lif:ecd off' the commutator whlile the
dynamo is-running.

I3inding pasts andi othet contacts should a«lwa.ys be tighit. A
slight vibration of the dynamo, which ivill occur ev'en whcn it is
properly set, wili loosen tîtese conniections inltme. Every bind-
ing screw shoulci be exaniined, and, if neccsýinry, tighiencd et'cry
day.

The setting o! thc brushes is one of the most important du tics
of thc dynatmo.tender. The brushes should rcst against the
commutator wvith a'slighu pressure. They shouid flot bc rigmd,
but the brush holder springs sbould -.1110% a certain amount of
spring ;.titis xviii pievenu excessive sparking; o! the brushes, even
if the commutator-should be a littie uneven.

The contact points for the brushes in the cotnutator are in
niost dynamos diametrically opposite each other. In order ta
find these points quickdy it is aidvisible to cut a1 littie strip of tin,
the lenguli o! ':hich is jusu amie-bai! the circunifcrencc of the
commutator, and use this strip às a gauge when seting. thc
brushes. The brush holders should bc carefullylt-ept cleain,-nd
shiould bc wviped off cver time before the brushes aire put in.
The brushes must extend 'frm e.'ch brush holder at equai
lengthis. The insulation between the brush* lolder pins and the

quadrant iust lie iii gmo conditioni ; Oil andi dirt must be kecpt
out.

irig. 5 sihowsa tue proper position of the brusiies. rhie point
tvhere the brushes are resting on the comnuttalor %%len flic
grentest current strength is obtainied are calle.! the nliaximiun

1.
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points, A, B3. \Vhen the brushes toucit ic points C, 1), al igi
angles ta A, B, calleci tîte neutral points, no current is obîained.

If the lirush is nearîy %vorn tîtrougi to the mniddle of its thick-
ness, it slîould be îurned ot'cr anti the other sitie used on the
commutator. When both sicies aire vorn on;, as shown in the
upper part of Fig. 6, thc lirusites shouid bie trimnied. In larger
stations, little brusît cutting machines are useci for ibis purpose;
in smnaller installations, two blocks of hart! wood, lowcer part of
Fig. 6, are uscd. Tîmec brusi is put betwveen the twao blocks andi
tce whole put in a vise. rThe end o! the brusit projecting lieyond
the wvooden biocks is theni remioved by ineans o! a file.

The brushes should also be iii such a position on the commu-
tator that the least sparking will be set up. In somie dyn.-mos
it is necessary ta move t brushes in proportion ta tlie loaci in
order ta Cet little sparking. In otîter systemis, (lie brusîtes need
flot be remnove i a al, na niatter Iiow many liglits arc turcd on
or off. In seuile dynamos, tic nîoving, of the quadrant, or, iii
other wards, the inoving of tlic contact points of the lirushes on
thc comnîutator, is uised for incrcasing or decreasing the' strengtlm
o! the current.

The commnutatar is the mniost sensitive part oflte dynamon, and

Fi(;. 6-WVox.%BRUSII An i3.ocKs OTIMiN.

should bie esptci-.lly cared for. Il must niways bic kepi smooth.
If it should get rougit fram the electric spark-, il is necessar>' ta
smaooh it by pressing a block of wootl covei'cd ivith fine emer
clot against it, afier having set the dynamo in motion witih the
brushes lifîcd off. If the cammutator is so raugli that a smooth
surface cainnai hé obtained liy the use of eniery dlot, 'il should
bce filed. In order ta do that, it is'nccessaty ta talce out the
brtisl holders, pins anti brushes Afier a straigt surface bas
been obtained, the cammutator should be sinoothecl witlt fine
cmery clatît.

Ttc disadvan:ages of msing a file on a, commutatar are thc
liabulity of pressing small chips of copper intn the insulation be-
tw-cèn the coppc. segments, anti the impossibility o! pctting the
camnmutator tru c. The best wvay is ta turn the cammutatar off
by means ofia litile latte, which can bce attnchcd ta the dynamo,
or by taking the armature out of the dynamno and having the
commuttlr turned off in a latte in a machine shop. Thtis wiIl
not only makze the commutator smooth butt perfèctly truc. In
filing or turning off the coinmuîator while, thé armature is rotat-
ing in the dynamo, il is necessary ta reduce the normal specd cf
ttc dy'namno cansiderably, as toa higit a sîîeed would spoil coin-
mutatar and tmrning tools.

In ncw commutators for 'm'hicli fibre is useti as insulation bce-
twccn te capper segments il is ver> often founci that the thin
shects of fibre have ibsorbed- moisture, and extend above ttc
surfa~ce of ttc commutator. If a fev days exposure in a dry'-
warmi roont dots flot cause t fibre te slirink a.nd go back taoi%-,
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pla.ce,.tlue surface of tire commuutator aniust bc smioothed first
%vitlî coarse and dieu witlî finec mcry clotia.

ln niobt tsysîcanb i iti *dvisable tu put a liatti oit on thé toin-
mutatar Just afler siîrrtmng the d'ynunio. V'cry little ail, hiowvc%'r,
miu5t bu u!sed. Di)a the point oi une fmnger in unc drop of oit,
distribute i b> rtibbang it on the inner surfiu.e of the hand and
apply wihat til renitainb tit tire finger tip ta the toimmutator, and
takc it uff %%titi anothet finh'cr. *rib %,it do for aI iceasi thrc
liaurs run.

If it slaould becoane necessary nt n>' tinie ta replace the coin-
inutator by a nea' one, it slaouid be donc in the following mnanner:
Take tire armnatuire atît ai the dynamno and put the two ends of
thc shaft on two wtooden horses. 'Mark the %vires lcading iroin
the armnature ta the cotpînutator b>' attaching little tags %vitl

nunbcrs, ta mnake sure af tire proper place ai cadi %vire aftcr
tnking off the coinanutator. TMien disconnect hlesc wircs irotin
tire carresponing copper bars ai tirie coinniutator, cither b> un
scrcwing the set screw, or in commnutators. whichi have solid
connctionis, by tinsoldering tiacan b>' mens ai a hot soldering
iran. Take the cornnutatar off, dean the shaft and connections
.and pot tîte nevv coaninutata: -arefully in its proper poition anti
tonneca tire %vires in proper turn ta the corrtsponding Coppet
bar.s of tire commutator by aneans aiset screws, or soldering villa
liard solder. 'T'le g'rentest care must be observed flot ta short-
c.ircuit an> parts ofithe coinimutator ivith draps af malten solder.

tr mast cases repairs ta, the armiature arc neccssitated by
injur-ies ta the insulatian af the wire front externali nechanical

08ac oLeb ~c. hi..a £0àim: dtt dfii.tuit. -lit

fii:st à., % ci> ufteii b.îc b>u littirttacicâ of niatcri.td &ruppini,
&Uî t. a ctet.Iai ata.urf. and poli. i.tcc fur nàt.nt..c,
hlttit.tU tjf --uttui I%.tàtL bjtiib u..îtîht fiunà dtt cd oi tht.
tl>n.Lntu .andlpe~c betecn arm.aturc and paît. pi-ci:s, thus
>t..tltnè; off tht. saulation ai tht %a ircb in bonne platecs, or biursting
tire mct.tI b.ndb. SULh injurieb <-in hae twvo différent rtsults,
caillcr ,huit tii--uittn>g ,unict th d i z or bringing différent
pi.,uîbaf tht. a aiet.u ln t-ontac-t nith tirc lion tart. These in
juricb hardi) ter extcnd bcioa% the firsÏ layer ofiire. In most
t.it!Cb it % ili bu possible ta icarefully lifi: anc wiîe at a timie just
high enuugh tu a% r.îp it vitlla silk tape,, a.nd thus insulitte il. After
hi.t ing %% ratppcd andi inbulatcd lil the. injured parts, dri% e the
aire!, batk int tîteir position by meians ai a sinali liard wood
black, and hammer, aiicl give thein twa or titree good coatings of
sliellac varnish. If the- injuries -ire beloiw the first layer af the
arrmature, it wvili bc necessary in m.ost cases ta, have it sent ta
the factary ta have it re--tvound.

Ex\cessive hieat in th armatùre avili ver>' airer char tire insul-
ation oionc or moreccoils ofvwire entirely. These coils, aicourse,
niust lie takzen out*and iecplaced witli.ew wire. In mnost arma-
turcs ai the so-caliedGra.mme.paýttrn this cari bc eaisily donc.
in armnatures of the Siemnrs .druan. patternit %vill necessitate a-
rc.windini. ai tire %hoie armature. The over-licating ai ane or
mtore coils ai ani armature is ver>' aiten caused by the short-
circuiting ai two or moire segments ai the commrutatar by means
ai copper dust tvhich lias bcen allowed ta, seutle back ai the
cammutator, or by excessive sparking ai the brushes, forining
title bridges afilmetai adioss ta adjacent cammutatar segments.

The faults whach niostly occur in field nmagnets consist ina
z.hirt-4-irtatang coilb, or in getting parts ai tire field %vire in con-
tat.î %, sûr the iraui core. TI'le field %vire should bc unwound until
tue damnaged part l!> rizaclied, andi aiter insulating it propcrly a.%
describeti bciore, it should bc wvound back an the care. If it
shoulti bc necessary tai takze a cansiderable amount ai wire aff
the ficld inr thib -ta> kt will bc ad% sable ta prît the damageti fieldi

îîî1.1gnet in ti l.ithe and do the ui inding andi re-winding by mecans
ai the laîlic.

I he iran <rame of cadi dyn.amo mu!st bc wcll insulated froni
the %vire colis ai the field, the armature andi also from any con-
nectian with the carili. If ane ai tUfesc %vire cols shauld gel in
contact with the iron frarne ai the dynamo andi the britter shouiti
bc t connection wîth the eart by means ai founidation boit-,'
eta.., ai neutti c.iusc %,hat i!, caUed a grouncl. The graunti must
bc -on!,idcret the. aarbt encan> ai etluri. light apparatub, andi
sliould neyer be allowed ta cust. Ira tcbting for contalct betw cn
ticld %vire catis orau.rmîature coils and tue iran, an> wattsb leadtng
ta the circuits or ottuer apparatus shoulti be disconnected front
the dynamo in ordcr ta niake sure that tlie Inuit really lies inà the

dynanma itseli. Anotiier iault samectianes fbond in the field.aof
the armature is callcd a short circuit.

A short circuit is a shunt ofilittie resistance bcîwceen twa points
ai a conductor. Suppose the. points A and Bî, in Fig. 7, arc set
ira sarie tvay iii caranection. 1 is clear that tlie main part of thc
etîrrent wvill pass tliraughi A, B, and bot % er> little ai the current
%v'ill pas througli thc cou. If tItis sliould oc'cur iii tte ,rrnature,
the coul tlios short -circutaiîd in utsd1 %wili generate currents ofigreat
strengtli, whicla it'il destroy the insulation ai this coul in a very

FaG. 7-A $aaaItT CikcujIT.

short tume. Isencraill tlie d)naino tender '%'îll be war-ncd by a
smcli ai burnt cottan anti slîcllac. If this fault shoulti occtar in
a ilielti magnet il %aunt ci decrease its power, and tîtus cause the
diffetent anents ofitîe fiteld ta, bc ai unequal strcni,'th. It aa
cause licating ofithe fieldi ii shunt and compotînti dyniamos, whilc
in sertes dynamlos it %M'iI sianply decrease the current strenj4tli
generatei b>' the dynamo. [in order ta test for a short circuit in
an armature cai], or a fieldi nagmel, ir is necessary ta, discoraheci
eaeh fieldi coul, or each armature coil, ant ianeasure by proper
anstrunîcaîts the resistance-ai caci cou. If an>' magnet coil
shnws a resistance bclow- theothers, it is short circuiteti. The
U-t af 1hC ncat.c.ry tcsbtinki AuPPa'atub t.an nut bcetlebaitbcd ihert.

.a tN.uld St, bc) ond the lianits> ofour bpate.
Tht. ,Airt -'àrauitb ira fieldi w.ilà oC, .«In. ýer> uften L.

iuurid %-.itheut tut. ubc.oaffiner tcbting inbtroanientb, bimipl) b> tht.
titse ai tht. dector g;tIaniamctet and* tht. cel. By tonnectirâb
eaidl fildt --uil ina serie. a% ith g.di% anameter andi ccla, dnt markin~,
tht. deflection afitire gali anomcter, tire toit -whiclî %%ill shon tht.
Ieabt dcflt-.tian i:s tht. ant ,hahi hort c-iri-uited. A bhorti
c-uitet fieldi aagnet îiili heât less. than a saura-itgnet %%hcn tht.-
dynamo is generating current. A break, of the fire can ver>
easily be found b>' mieans-b a i. gaivanomeiter, as no deflèctioa
wouid bc abîined ai aIl througli the'broken coi]. A breakl in .

%vire cuofli harmature could oraly bc fotant b> tiisconnectink,
ail %vire coils. fromi thecommurator -anti fram cach ather, anti

Fir- aJFSTX OR A flRRAh IN AN~ ARMATURE C011_

then restini; each coul scparately in the ma-nnerdescribed. Thi:,
hovever, wauld invalve considérable work, andi eMay, andi a
quicker methoti niay be employeti. Set the dynamo in opera-
lion ; then takec a short pacce ai %vire and touch thecaminutatar
with the twa'cnds ai this wire ah a distance ai three -or four seg-,
nalents apart, Fig. S. lIfthe machine shoulti comimenc e ta geai-
craun current, an electric arc %vil] be formeti an the commutator
bct-wcen the twao endis ai this wvire, andi indicate there is-a:brcik
in dhe armature %varc. Tuienmachinemnus be shutdtoî-n quucki>,
as atherwtisc il -.ould cause cia mage in the caamtitator anti m-
ature. The col ofithe armature in whicli the iault lies ca-m bc
easily recognizeti by the brns on the correspo*iding segments of
the commutator. Faults ai this kzint iarc ver>' dftcn founti in
poar contacts betwcen twa couls,,or bcîwcecn a col -andi the cor-
respondiit., capper bar i tire camnititator. Poar contacts %,..Il
%,.usc more troubite than actu-ai brirakage af thc ivirM- Suqh
latit.. %% lit fen destro> certain commutatar segments, caused i b
ancreased sparkang ai the biushes when passing tites.e points.
H qncc, if only anc ni twa canîmutatar segmitent 1s shauld show,
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rapiti destruction fromi the cicctric spark, ail tue connections
bctwecn tiiebe segments ta, tht correspontiing armature cols
siiouid bc îvcii examincid, andi, if nccessary, cicaneti andi ncii
tigitcncd, or madie solid with solder. Tuie poor cuntact bctwecn
parts of the field %vire coils can bc vcry oflen disi-overed b' hioldi-
inîg a1 piece of iron, for instance a mlachine îvrcnich, neair the pale
picce witiîout touciiing it. If the contacts are goodý tue wrcnch
will bc attracted witlî tiunifori- force , iîf poor,,thiese farces Nvill
var>'anci cauise a singie vibratory motion of tue wvrcncli ii Ic
hanti. __________

BOILER EXPLOSION AT'ST. JOHN, N. B.
ON November 3otli twvo steaii bolers in a saw iiiii at South

B3ay, near Saint John, N. IB., expiodeti with great violence,
causing the death ofeciglit persans andi injuring a large numnber.
Considerabie diamagc %vas donc ta thec propcrt>', andt about ilirce
tiays aftcr the explosion lire broke out .;n tic Iwrtion damlageti
andi the niii wa.s comiplctely dcstroyc<i.

There %vere six stcan- boilers in anc batcry in the boiter
hause. 'The boliers %vere of the style commnonly uscd in satv
iniliF, in the Maritime Provinces, andi sonictimnes calieti IlLog-

liiers.» They %vore cylindrical, egg endeti boilers about 33
inches diatetr andi 35 feet long. Thecre %vas an cqualizing
pipe crossing the boilers iii such marner. ihiat the watcr %vas fret
ta flow from anc bailer ta anothcr, andi as ail wvere connectecd ta
samne steami pipe
anti were sub-
jecteti ta the
saine pressure,
tinder ordinary
csrcuistainces
the ivater teve
ivouiti' be uni-

low in ane wouict
be low in al].

was thet design
of the -arrange-

is 1.o reaIson ta
suppose that in.
actual work the
cequalizing pipe
Iid flot answver

ils purpase.
A c6ors ini.

qucst ivas hcid
and a 'large
nutnber of wvit-
nesses examn-
inet. The ex-

as causeti the other to exploie WVhy (lid not ail tic attiers go
up ta ? 'rite cvidencc shows that the boile-s %vere not ail of tie
samne age. *I'iey li been tin tlieir present position fo about
six years, but saine of thcmi hi dont service tin other miilis
before bcing fitteti up at boutii Biay'. 'l'ut>' %wcrc fot ail of equai
quahity, andti thre sems no rensanable dotibt that the Nvcaikcst
cxploded. A criticai cxanunauatoni andi test of the rupttirect
plates woul doubtless show the rcason why they rupttîred andi
the otiiers did not.

Th'le jury brouglit in a pccuiiar verdict. *fliey fouri ti thei
boliers %werc short of water, andi that -froin ovcrhicating the)'
cxplodcd. 'flic> adci a rccoînmnendation tit the Dominion
Governinent bc urgeti ta iniake boler inspection coniîpulsory,
andi that persons running stcain bolers inin ilis bc rc(iuircd ta
holti a certificate of conipecency. They dic flot blaiican>' one,
yet the verdict intimiates that tire boilers wure flot wiiat thcy
shoulti have been andi that the min in charge of thern coulti noi
have passeti the necessary examnination for certificatc of coin-
petcncy.

True evidence of tiiose nmost likcily ta know showcd that there
%vas picnty of %vatcr *in tht l boilers, andi somne of the cleati andi
injureci %crc sevè.reiy scaideti, yet tie water %vas iov ! IL is the
cbniman itica of nmany that iow watcr is the necessary cause of
a boiter explosion.

IL secins ta bc too mnuch ta expect front an ordînary jury' that
thcey slîoulti be
able ta uncier-

- tA 3tand the vati-

~1~ ous techinca
points in.vatieti

ScrNmt ÔiF BOILiR EXPLcsmo-i AT ST. JOUîx. N. B.

plosion occurreti
about-nine o'ciock -in- the rnorning, at-a tume wvhen tht engineer
ivas at his homne for breaklfast. Tht assistant-engincer stated
that the feed pumnps %vas working at full speeti, anid had been w~ 0
for sarne lime ; tbat the engines were running as usuai and tht
safety valves blowing off. The. steani.gauge showeti a pressure
of 6oc lbs. pier sq. inch,.anti the %vater- gauges showcci that the
'vttei-u'vas hgh ini the bolers. Ht went ta the pump tashut off
the water and %vas in the .açt of ding sa %vhen the. explosion
occurret.

Other îvitnesses îvho had been, working in tht miii spoke of
w-ater having'been îhrowvn around-thcni anti the nuit at the tiue
o! thc explosièn. Parts of tiwo of tht -boliers. iere thrown out
ia the *w.ater about i,cci feet froin the boit'er roi, anti the

explosion was a violent ont. Froit tht evidence, there diti not
appear ta have been livoa distinèt explosions Lheard or seen by.
iny one. The boliers which expiodeti ivere flot next toi each
other, but-%vert sa,'itto'beNos. 2 -anti S'ofthe bauer. It has
frequent y happencti that whcre a number of boileys are îvorked
in ont battcr, t explosion ai' anc has, led ta. the athers going
ofF as îc'lI. Sometimes witncsses have described these explo-
sions as foiiowng ane after the other,lIike shots fromn a revolver.

No tioubt, in ibis case, one part of ont boiter conîmenccd ta
give îvay, anti led ta such disturbances %vithin the other boliers

tin a boiter ex-
plosion inv'esti-
galion, I tirs -
tain, wlicn aniy
accident of the
nature of an ex-
plosion occmrs ta
a steain boiter,
ain entlutry inoa
the inatter is
lmite b>' a coin-
i)Cteft enigineer
acting for the
Boardi of Trande.
If tic accident
lias been a Sers-
()Us anc or pro-
duced sericlus
resuits, aficr dhé
prctiinary ini-
vestigation the
ovner of tht
baller is liable
ta bc trieti bc-

fart a court coniposed 9! enginters and a iaîvycrappointet ta
try the case for thc Governmrent. The abject of this triai is ta
disco 'ver tht cause of the explosion andi ta fix the bMarne on tht
proper persan. Reports are pubiishcd of these cases andi mucli
valuable informiation is given ta the public andi xarnings issueti
ta boier ovncrs anti attendants. The punishments inflicteti are
fines or imprisonmcents. This method is a great inîpravenîccit
on the plan of ltaving it ta a coroncr's jury ta say ivhcthcr or
not tht explosion %vas rauseti by any cuIpaýble nlegligence.

T'ho suttenint is ntadc that a nîovenieflî i% on foot for conipelling penmod.
ical inspection of boli ers in <'anadi-in saw mitis aîad licenscd cngincers for
saw mitis. if such a taw wcre ta prev'ail in tbis country therc would b-. a
great dcmatnd for conipectit cnginccrs. for tltre are thousnnds oi ihcn noiv
running mili engines %% ho cauid not obîsin the proper certificatc of ability.

Ntforc the Streci Railw-ay Coninmuilce of t Toronto City Coutîcit.
rccntty. Mr. G-argill. of the Thonîson-lHouston EtcreConmpny gacy
sintistîts of t rdcec .Ost of ctcctrii. anti biorse power. saying that tin
somr cases the reduction bad bccn from scesenîc to rine cents pcr mile.
or cight cents per mile tin favor of clectricity ir, ane c-Lc, and (rom sevenier

.îo th'îricer n inotmr In Toronito the ciffic'tiisofcelcctricity waould pt-ob.
aibly bc incre'tcd by the severiîy of ithe winters tha- high pir of mal- and
ailier considerntions.
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eHRINRiNO. CRANKS ON. SHAFTS. origi4niity andi more cuterprise than, perlî;ps, any other ciass ar
A wi-vt' iv n'.îoreign journal gives.ihie following ithfoti of periadicais at precrint ptîblislieîi, tint exccpting Ile t ccing

shiritikiiig a Cr.:mkiii on a sit: "M'lien the crank lins sufficienly literary înagaziles.-ZT/a Office.
cxpanded renmove il smartly frot the ire, antd clear the. ]tl
front cindcrs, etc., b> nuas of a %vire brusi (a uicce of %aste SPARKS.
is flot a gond thitsg tu usé, as portions aciliere to the tuetai and Il'ie townt of auerin Ont., is ta îusve iwéive Liectric ligîuts.
carbonizc, rcmaining in the itole). Have tackicè rca(iy to hue ReginaN, W. T. is no in ll enjoyuîient of etetrie strCet lightiuîg.
diatciy sIis! te crhnk upon îils bearing, ciriving itl nwithl a VThe electric'iight is about o bit introduced in the village or Arthuur. Ont.
lead or copper lhamtuer, or a sicdge driving upon waod blocks, Terrebontie. Que.. %vis Iiglited by elcctricity for the fiu-st tinte a few days
su as r.ot Io dangc crank face. As soo as sufficiently driven go.
houle, drive a kcy in the keywvay, a slack fut top and bottomn, jAnl effort us belig madIe ta lornia local electrie liglit comipaly nt Mtiens,
and a sliditîg fit sidcways, thercby adjusting the cranik accuratciy qat.
uilon ils scat. TIry a square upon the crank tscck andi the boss / 'l'lie NMeilodist Church nt Lssex Centre. Ont..* is 110w liRhittxl by cte.
t0 sec tit the crank is put att square withi ils shait. AiIov toa tricity.
siowly cool, and fit thse keys." A systein aI incaidescent etcetric liglutinir is about lo go into operatian

__________________ai Kamloops. Il. C.

THE SMOKE PROBLEM IN ENGLAND. The Bell Telepluone Co. will supply the town af (3ananoque witlu an
electrie flueal.-rin.%ystem).

Acconn« 10fro, n Ladon a M. ElioI, i t:îîCit, / The lait Caunpany~s engine bouse .il London. Ont.. is being enlargei to
proposes tu salve the snîokze problin by condensing, the siloke accauuimoeîaîe a new 15 Il. P. enigine.
in %vater antd ucnvering, the by.producls. ro this end lie-las a, / jit tc conîpan sinlrcss of formation at Exeter. Ont.. to pur
tank ni wvaer in whichi are revoliung stirrers driven b>' a small 4.Chatehe ncoessary plant ta lighît dt town.
enginle or. by spare pnwcer. By ians of a fant lie draws .te During lt year ju.s;t closcd the Bell Telephane Comupany erectLtl il%
sninke front dit chny ani forces it into the watcr ai a point Canadatà no le-s than 1,380 salles oi.lrunk line wire.
near te bottoin oi thiet tnk. rThe snîoke and puoducts ai coin. 'llie Bell Tzlephone Ca. propose ta estnblisîit aniglit service ai Chaiîan.
bîtion arc then chiurnpi up logether in the tank, lthe soiid and supply the town with an elecric ire Mlarin systeun.
parlides ofi the smaoke and the suipitrous vapiors and noxiaus The Vanucouver, Il. C.. Electric Liglit Co. has suffcred' uucu înnoyance
fumiestbeing arrested in lte water. In lime te lieat a of. sus Ly the brtikîig af arc Ilgbit Rlobes by usicaus boys.
lion %raruns uup the waîcr, and lte sîcamn is aliossed to0 escape The Canadian ectnce conupanies are expencncuing consuderable dufliculty
iura'tg!i a chinincy int the air. Whcen the %%.lier lia:, becume in geuting psotes, a'nd awing tu the scîîrcity the p n-c 15 liasmc.

fuli>' citarged %viîl te condensced sînioke and allier maîters, il ùs MeIssrs Cprley & Collins. af Mouint Forest. On..have purcliaseti a 4oa
dr.-ivn off ant the tank is reflued wiih wvaler. Thé chargcdl light dynanmo and swill stupply arc and incandescent lighting ta the citizens.
liquoris ta bc aiterwarcls treaied, and the ,by.prodîucts due tn [t is caid that the prospect for the construction ai an'electric street rail.
the combustuon ni te coal are ta, be recovered. By ibis mtîans s, say aI Kingston. Ont.. is almast certain ta be carrieti out te prescrit ycnr.
.i: is-ciaimec itat ni oniy wiil the sinoke nuisance be abated 1Dr. Groves bas intraduced the cîcîrie light-iu the tomei ai Fergus. Onu.

but uai proit uili e dei~'e fro tueopertion is the purpose ta supply cureni ta Elora nnd anc or twa allier
but hata prfitvil b deis .vedfroi t ie oenton.neighiboring villages.

A WIRE BOU14D FLY-WHEEL.
A Novi. fly-%%vhieel ni large dlimîensions, whiichdifi'ers niateri-

;îlly ;is rnniýînîrl'ni ironi thonse ordinaril> in tise, hb beeu de.
signed b ' Messrs. ulannsnaîîn ta guard, ah-ainst te terrible
dangeri ibursting, la whîiclîaccident cast iran fly-wlieels are oniy
100 subject wîieîî worked ai a high speed. Titis icwichs
in operaîlon ai tise Mannesmann T'ube Coinpany's works, in
Icannectian witlî titeir îîrocess for makzing se.tniess tubes, coin-
sists ain acasi-iron iîub, ta sWhiclî are scturclybolted two discs ai
siceele plates ai about -2o feet in diarneter. Raund the piéripiîerY
ori hic zheel titus fomsed( about 70 tans ai No. 5, gauge, %vire a.re
wvottnd, onde" a tension ai about 5o pAunds, ýthuts bin'ding the
sv-iîoie securely together. Tiiere can be nio canîiparisoin betwtéen
ise resistatiice nia svheel su constructed 10 the ce nîriioga.l, force,
nnd that cofféîed ta titis farce by a cast-iran ane. Th~is fly-whieel,,
ni zo fect dianitter and %veiglhng 7o tons, re.valves 240 limes pier
mîinuîte, therefore lte peripiier>' ai :bc wheel lias a specd ai 2.85
mniles pier minute, or near>' thirce limses ' hti speed afithe " Flying
,Dotliiîsatn." It %wrkb an the main shait front ihich the tube
mif is driven b>' ncans ai helical toothed whceesý.Spedallrr.

- TRADE PAPERS.
As inidicatisig îUliiportant position whliclî trade. and techni-

cal papiers occupy itlihe present tfit i may bc mentioned that
thc iîan.gers oi the advertising departiments ai the praminient
daiiy papers are ai prescrit instructing their canvasserS ta give
fn attention wvliatceser ta soiicitiîîg lines ai business in which the
general public is not intercsiîed, andi in which tihe services oi
the Irnde palier tvotild bc mare iikely ta bring results.than a
daiiy paper. The ndle is su closel>' followed by a number ofîthe
iecading paliers ai tie count ry tuai il nia> bc .acccpted as the
generai, policy ai tihe newvspa4i>ers ai the day. Trade papers are
constantly occuping a iltier place in the estimation oi Ille
business ptublic, astd mare particularly in. the estimation or
the manufacturers anti. ilole-çalcrs who, use- îseni, afd upan.
whose patronage îhey dcpend for support. WVhilc -trade papers
a short ilrae since consisted ai litîle more titan inere iadve-rtising
pziges, %viîh raindoni clippiiîgs iront variaits sources, tht>' are at
prescrnt the résutit ai the labar ai large corps ai able and experi.
encced wvriters; and, talen co!lcîively, the>' exhibit more

A number of converters sent inta blanitoba, by an Anîcrican, cônipainy,
ai St. Paul, were recently seiseti by tie Calnadian Ctustonis ituthorities
on accoonit of tundervailuitian.

I 'ht telrphone aires %verc recuntly %ttilik-d irun thtc imlub in \14 usdboî.
Ont.. by a couple of enterprising Ibeivts. wlia sere arrcstedl whiie trying ta
dlispose af them in a Detrait jonk shap.

''lie Hfamilton Electric Light 'Conipany's plnt andi business basb been

AeLaisd by the Elécîrle Light & Power Company. M r. WV. J. Clarke. lattaor
'rrentan. is the ma:nager of the iiecampainy.

The enîployets ai the 13rooks ..Mfg. Ca.. of Pct%!rbotough.. recentiy.pue.
senteti Mr alr uperintectcnt, andi Mr. Casîle. ie,îîan, viîh kindly
worded addresses and auher tangible, lakens oi esteui.

Tht Ontario Telepionc Ca..,ai Peterboiraogh. haive iecentS. s!ïpplied ati
instruiment for lte benctt ai pe'rs-ons wit dellective heisri*ng.' TMe receiver
lias an car Irunspel a.tia-chient svbich bas proved an entire'suceras.-

The Onitrin.Gavernmcnt bas incorparaleti the Ti ronta ITclcpliônc Coin-
panly with a capital stock of s25o.coo. Th'ie pramaters are: Alex. N\elson,
Abatur Nelson. Toronto. W. Travers. paris; John Ritchie. jr., and Louis-
Gibson Harris.

Tise Standard Elecîricat Companý'.;ot Otttw..isî-he unaine ai ss'îsicw
arganizition winîch bs applying ta, the Ontario Legislatu for incorporation

.wuth the abject ai praducing. sell.ing andi sopplying electricity for purposes
ai Iighî. lient and ;sower.

Nesc biuildings are b-eig errted -ai Yewc% NVestnminster. B.ý.. for tht edlc
tric Iigjhling plant. wliich will bc asiie autid cperîi by the city. Thte
building bas been platineti witb a view la increasing dit plant umnd poiwcr in
future- as requireti. antdi b situateci au a convenitnt d.istance tu blow ýin for
fuel the-refusé t ram anc ai the large saw milîs

Tht Bell, Telephonc Canupany. is saîid ta bave issucd a wvrit against -the.
Brantford Eleetrie L.igbt Company. claim ing $,ooo danîiges for é reeting
-ts pales anti %vires in suîch a. %ra>' as ta entianger the pr6pcerty oi the tele.
phane company anmi is substribérs andi asl.s for an injutctian ta conîpel
the remava.l ai tit clecîrie light %vires tai a praper position.

'Me specitications drawn.upby theTaronto City Counci as the basis upon
%shieh tenders will be receiveti for bbe privilege ai aiperating thée sircel rail.

,.ay sysîem. prov.idtita nedevît*. cable or aberriew systenio aiünior.
ara comnbincti systcni recbnsménied by, tht City Engineer, andi appiroveti
ai by. the Coucii as suitible. is ta bc intrssduceti ni once anti usi.d aIcast
on the nmain lines. svithin two ycsrs.

ese.Henderson -Bras.. o!r Montreal. haIve applicti ta the, Qiiebec
leffithature ta incarparate tise Rtes Eleiie .Tric%%oi & BiakcConspany.. ci
Canada. with a- capiùil stock. ai. $r.aooooo.., tvith the Ô,bjcéi .of:Ia'rgely-
mncrcas ing the tractiont ai rilwy cmtv.aniarhoprîupfo .
luotive antitrainbrakes, headi ilùs an Irou ighting. -Vezysiceft'
tests ar the.Ries invention bave en nmadle in -the Unitedi States.
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SPÂRKS.
1h'construction of tuie New WVestmilnster, B3.
eltctric tmuîîwîîy Will commence înmiiitely.

I'be mnincillty of Si« Cunegotîlle. Qu'e., wlill

gliting.
Thle *%itllc.-blS Iroit \or}as as Walkerville.

int.. l ire eOiistrieing -. is el'cirie ligbit plant for
LIîir own use.

~ 'licBel ''.aepiuie'Co. wvill shorîl>' coniiic
le conîstruictioni or a lisse' front Si. ''îonias tci
*dgetowil. Ont.

'heCoboairg Car \Voiks Comipany, wvill. prob-I yengaige in lte iaiiacîure Ur cars for tis, oi%
lcctric mailîvays.

messrs. Cliff& 1"oster. ofG;odcrichi. Omit.. have
istitlled lis their furniturt faciory a 40 lighît
Ica nîlescet'i plant.
'l'lie town nof.ukio liais coii trtctetl %itli thet

kti Ç,o. for eight arce. liglits of i,ooo c.- p for 28o
ighis eaicl yezir. ni ni cois of 15 cents Ikýr ligl)5.

Iie streets o0 rHeseL!er, Ont.. yvili. 1IL. liglîtrd
roi% cusk tili iciiîght. 28o niights ln dtIi yeatr,
)y tes, -tri: lAIuîîîs Of 1.500 c. P. -lat n ost Of 17
xaits cachilier niiglît.

Mr. Keiitiii Dumîstaîn. \aîiager of the MIl
l'elepholle Co., Hamiîltonî. recei deiivered in
nteresiig itddress !o tué yomsng niechanies of
Flîîiltoîî un EL. ctrîity andI ils Uses.

l'bu l-iinilton ias t.oinpziiiy atîks perîîîiisîoîi
tflsit L.oundcl to lmey electrie %îîrcs unîler.

ÇkroumîI. (roi% %v hich the infceice-is dr-.%%n ihnt
-o nipetition i n electrie liglîiing. lins becn decicleul
111)01.

ýA iiiuty liîig arisen bctwveen the T'own
'cOOnei of Oslawi and Ntssms Ednionson,

: owners ut thme e.ctrie Iight planst ly wlîich is
îolvi is lighl. îm,.w teniders, for ligliltiiig have
Ilk'Ci initecl.

'lise lirai of Ritterm.c & Corbin. of St. Cith.ir-
ies, bas reccii'ed a i x.o"o orler for. ten cettrie
ç.us for tuc Ott.twt Street Raitlwaîy Company. t

ýl'hcy 4tbk the çii> for, $xuo00 tu isisitt ii is

,prectîiîga. fhçtorý for sise sitianuficittre of stree
.Ira.

W, Brown. ai ielegrraph lise repairer. of liatntl-
ton. wlîhilc walui tuhe 4%ortlicîn z-mid North-

Iwestern track receîîily. tlîscovéced a hear Iying
Imciw.en the tracks Bnmin itidicaited his desi re
to rn-akenal or- bita. but inl tbis lie is dis-
appointedl by theý poil use.which the- linenian

mide o! hi s legs.

--TBiNT-rS
Obtained ln Canada, United States, Great Britain and ail Forelgit Countries,

TRADE MARKS, DESICNS AND COPYRICHTSRECISTERED.
Ex.îniiîiations nnd Reports ais to, vauiidity. Scarches malle. lnfringeiiienis lnvestlgaîed. Assigmi.

nients andiAreueî r~n Advlce on Ilitent L.nws, tc.

FB THIERS7'ONHA UGH. & GO.,
CANADI>AN BANK OF COMMunRCE~.î.

<Second Fluor).
Solicitors of Patents andi Exper'ts

ln Patent Causes.

SUBsCRIXE. D CAPITAL 1010
AM0UNT ON DEPOSiT WITHI TilE GOVER NIEN1' F CANADA, $54.724.

Sin Atex.CAMP(3CLL.KU.(.M.G PitCS.
ELiCut Gôvr.tif Ontario)

~~ ~ JotiN L.BLAItiIC ESO .Vict pus.

e/eCand,

CoNSLÎwGERGI ERES.. C

Prevention of' Accident bur chief amni.

RoBB.Chiot Entinter. A.FRASEt. secy. re

HtAO OFF'ICE. 2TORONTo ST.

TORONTO
Economy of fuel secured.

A. T. ANDERSON & CO., MW

CONrfitcroiS FOiR Ai.t. KISDS eV n~et.j.

Eleetrie Light, Electrie Motors, Telephone, Telegraph Plns etc.
FIRST-RATE WORK GUIARANTEED. pEO

ffiefre.stimides. Agencies underlakÀen. .

WicfrOFFICES -ELGIN CHAMBERS,
75 A de/aide St. East, TOR ON-TO.

P. B lox .788.

Plcasc mention, the ELE.CT'îcAI. NI.Ws %âhcn-corrcsponcling wvith actvcrtiscrs.

ri OR -. Establlshed 1869.,

ELECRIC LIGHT STATIONS,
GRAIN, EL EV-A TORSu',

siora. c>f ow ris re- ROY'd1 Llcctric Co,Ï . Montreffl.

Grnitic '1 lls Co., -St. HYicinthe, Que.

.Sht.rbrooke Elctrnc Li îht Co. herbrooke, Qtu.
st J ohn s U ecîrîc I gin Go . S t s, Q u e.

____ ___ ___ ____ (iizete rinting Co . 'm d the Pcrrult l)>în tng C ., oNI r1c'il

C' Pm a n1 cifkc R'iltvi Collip'u» '.t"m 1 'n> Othcrs.

MILLER BRS & TOMS,
(~~uccct..~~orq to IffiBrqd ltchclj)

Tnrnln ffRp >A i'~1rMONTREALe 'QUE.
T rlt -j7 Vori

CANA4FDIAN El.%ECTI1CAiT N1WS
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GOLDIE & MoCULLOGH
Gait, Ont.,

Have 11w followlng Opçond-hand Machinor,
whlch tlwy offer chocap and on

f0080 nable teirns:

S1~~'El'V1. Il. BIîR0WN E-NGINE--
- 10 obc scen runingg tt Kieuitzeigelis

mii,\aterlooD, being repliaccd bY

\%Iieclock engitie.

FO)IUV Il. Il. WAVERous & Co.
1-»N(; N E -at liritisit Aunericali Starchl

W~orks, Blrantford, mnid 3a il. 1. samile

,n:ike, .11 ilergiiestnn's iil, lellmnorc,

boum being rcl:;ccl b>. W~heclock en.

SEWERAI. (;001) SECONI).I(AN!)
1EM'(;INES-tOnil 50 t) 95 Il. P.-to-

,ethecr wili marny boilers, froiln 50 IL p.
(olOw; chcam> andc ini god r-eair.

'1'\\'o Nl'-%V COMI>OUNI) BIROWN

HNGINES tlbouit50li.1).e.tcli-c.11

bu secii rafltiii i %% >rks of Consuillers,

(sas Comnpaniy, TIoronto, being replaceci

by nlcw comptitnd \\'tlcciock, etigines

of grenter potvcr.

FORTY Il. Il. KILLEY & Co. EN-

GINLE-at Austin Mfg. Co., Brighton;
and 5 Il. p). saille ma.ke cengince at

Tulcî's*obaicco Facmory, 11au)

ton ; boîhl bcing refflaccid by M'lhcelock

Eiigiines.

Agrtat lîn.ily secottdItailcitu oiler.l thor.
<)ugliIY -mld. roiti nllete %vil, all niountinîgs,
front so fi. K> downi also second-.iiî Planer

-%tti Ninicltr, Motitii Mlluic and 051,cr
\\ aot smorking Machlîaneb. fur îpflicutari .ît.

GOLDIE & McCULLOCH,
Gait, Ont.

MONTHEAL INSULATEU WIRE WORKSI

il ROSS, SON & Co.,
MAI'AcrukKics Oi:

I NSULATED
ELECTRIC WIRES

l>j14#1 for »4

Ft-r0iv -41 q4\î Wil Si,

MONTREAL.
Ortiers solicitcd and cssrefully c>cccuted.

-1~ w\

- ~ z
FL

Indestructible, Fire-Proof, Sondi-Wrof, Frost-Proof, Voermin-Proof, Odorless
For dfetdeniifrr-prAy2/f'z2 insidatio,, of heai andi cod in esidi~

Prevenfio, o/Iroit in u'aler and gsipes.

FIRE-PROOF SECTIONAL COVERING(~kn Patent) FOR STEAM PIPES AND DOILERs
Best Non-Concluctor for aIl sirtcia.. îtmi or ire hcat . wil not char. cranck or humt.

Eawily npplied -. %it nomed by any one nii endorscil by insuratice conipaniCs.

Fer fn/it inform7ato,, and tampi. free. addreis

30 Adelade Street West. 
-- TORONTO. ONTJ1
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