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Vn. Il TORONTO AND INONTREAL, CANADA, MARCII, 1892. No. 3.

LONGITUDINAL AND GIRTH JOINTS IN BOILERS.
Am.. wvritcrs upon the subjcct of steain boiter design devotc

conibîdcrble spacc tp the discussion ofi the longitudinal joints,
but it lias appearcd tu sorte of aur readers tliat the girth joints
have not receivcd sufficient attention. For example, in boilers
tliat aie tu wvithstand lîigh pressures, tlie longitudinal joints are
nowv usually made by abutting the plates, and securing one or
two overlapping straps ta the plates b' imans of twa rowvs ai
double or triple rivctting ; wvhite the girth joints on the saine
boiter are ordinary, singte-rivettcd lap joints. It is the purpasc
af tlîe prescrnt article tu make it piain that this construction is
correct, and; if the single-rivettcd girtli joint is properly designed,
it mis still conýidcîm bly stronger than the double butt-strap, triple-
rivettcd longitudinal joint.

'l'lie tut represents a hiollow cylinder ai steel, anr ideal boiter
stîcîl, %vithout lieads or joints. It is 66 inclies in diaieter, and
14 feet long. Thc
thirkness ai the
metal as h af an
Inch, and its tensile
strengtli, let us say,
is 55,000 pauinds
per square inch ai .. ..............

t ion If this

steam or wZiter
prebsurc, the frac-
tairectan run longi-
tudinally, alang the
lines E F D) C, or

along the line B LoNoiTuiDNAL vs. Gin
..

Let us flrst final the bursting pressure, assuinîng that the
fracture takzes place longitudinally. At the nmoment ai rupture,
the strain on the nietal nmust be just equat ta its tensile
strenigth ; that is, ta, 5,ooa, pounds per square inclh. The area
ai plate tabe broken, along thelhne CDis î68x )K=63 square
anchies, 16g being the lcnigth ai the boiter in incites, and Ji being
the thickness. The section alang E F lias tîte saine area, su
lhat the total area ta bc broken tCross is 2X 63 - i6 square
anches ; and sînce the straîn on eacb square inch is 55,000
î>ounds ait the moment ai rupture, the total strcin on the section
oi rupture will be 126 x 55,ooo06,93,aOO pounds.

Tîte total steamr pressure tending ta, force the two halves ai
the boiter apait as equal ta the pressure per sqt.a-re inch multi-
ptied by the arca ai the cross-section af the boiter, whicli area,
in this case, is M6 (lesigth ofiboiter) x 66 (diaincer ai boiter) =
i i,o88 square inches. Tîtase %vla aire not fainiliar wvith this sort
of cadculatîan soinetinies find it liard ta understand %vly the sur
face ai the shell as not used, insîcad ai the armi of cross-section.
The -tnsw.er is, tîtat the pressure on the lial E A D, for example,
(tocs not aIl att in the same dtrection, owmig ta the curvature af
the shell. The pressure on parts that mre close to, the fine C .1)
acts ailnost horizontally, white on tîte parts lying along the top
ai the boiter it acts vertically. It would be easy ta take these
varying directions inta accounat, but the sanie result can bc
renched wethaut any figures,.and in a very simple wvay. Suppose,
for exaniple, th.,ý» thc lower, hall ai the boiter in the cut should
bc taken away, and that a flat plate shoutd be bolted ta the
tipper hall in its place. If steam is n0w admitted, experience
tells us that the boiter wili flot move cittier tmp or clown i and it

follutvs froin tais tlîat tlîe pressure against tîte curved hiall ofitte
structure ie precisely cptivaient, so far as forcing tîme ltalves ai
tîme boiter apart is coiîcernied, ta, that against tlîe flat plate bolted
ta, it. lente, as twas stated ira the fint part ai tItis par.igrapli,
the total pressure tending ta force ttîe two lialves ai the boiter
apart is equal ta the pressure lier square inch, inultiplicil by the
ai ai cross-section ofithe boiter (t î,o88 square inclies).

The pressure that %vocld bttrst a shelt like tlîat sliawn in tlie
tut is ofisucli a magnitude, thiereiore, that if it is niultmptied by
i i,oSS square inches (the area on wlîich, it acts) the îroduct %vill
be 6,930,000c poundb. 1-fente the bursting pressure is 6,930,000

i 11,88=625 pouinds per square inch. This is flot the btirsting
pressure oa b oiter of dais size, but sinply of:a steel simell of the
given dimensions ; for we have flot yet taken accouint ai the
joints tliat occur in boilers.

Let us now see svhat pressure would be required ta, force tlîe
boilers apart end-

;ie, tearirig it
- - .iong the taie A B

Teont> thing ilua
can producea strain
acting tengthwise

..... along the boiter, is
- - -b-.,the pressure on the

a ~licti, h IlI aI equal
ta the stelli pres-
sure per square
inch, inultiplied by
tîte area ai' the
liead in tlîe present

_____ ___case being 66x66

TUI JOINTS IN BalLER8. X.7854=3421 sq.
inches.

To withstand the strain sa produced ire have a ring ofaial
at A B, wvhich iS 207.3 inches in circuinference (66 x3.14 16=
207.3), -and Ji of an inch thiick. The area af this ring is 207.3 x

Ji-77.74 square inches ; and when the shell is about ta brenk,
the strain upon the section A B will be 55,000 = 77 74 =4,275,700
potands. Wlien the boiter parts, tties-eiore, the steani pressure
inust l>e such tîmat, by acting on an area af 3,421 square inches,
it produces a resulting strain af 41,275,700 pounds. Hiezce the
bursting pressure per square inch is 4,275,7003,2= 1,250

pounds.
The results that %ve have tîtus far --eactted are, îlîat -*t wvoutd

takec a stemm pressure af 625 pounds per square inrh ta rupture
a shell ai the given dimensions longitudinalty, and that it would
take precisely twvice this piessure, or 1,250 pounds per square
inch, tu rupture it circurnfcrentially.

If the shell wvere macle up ai plates, rivetted tagether, wve
should have ta modify the iorcgoing calcul-ition somewh.t, sa as
ta talke accuînt ai the diininislied strength due tu the existence
ai the joints. Let us suppose thiere as a single-rivettedl girth
joint whose dimensions -ire as followvs -Diatiùtmr ai rivets, g
inch ; diamneter ai rivet fiales, 13-16 inch ; pitch ai rivets, tg'
inchîes ; tensile strength ai plates, 59,aao paunds. lit il bc
found that this joint has 53 per cent. of the strengthi ofthe solid
plate ; so that the pressure per square inch tiat wvauld rupture
such a sheil circtimferentiatly, sa as ta, blow the two ends apart,
%%ould be 5,3 per cent. afi ,25o pounds. 1,25aO 53=6625. It
woutd theiciore take 662>4 pounds ta the square inch ta> pull
this girth joint apart. But iroin aur previous calculation :t
appeared tha1t 625 pounds would teai the soid,0ale apir?
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lcflKtlIeî' et *su tli.id i jl)c.ltb th.î the balid plâac n'ould MIT'

longittadinally beiorc a proîîeriy I.opiiitianctl siilitrivettttd
gottlijuiiit eîutld fi.lI flle~ as aiile jub.îth.i.ition furthei use ai
siigle.nvttecI girta joilitq cvcn wlicî the longitudinal joints art
butteti andi sîrapîied andI triple riactied.

Let uis suppose it ic boiter lias triple rivettcd buti-stra>
joints, siscl as ivece <Icscnl>ed l ii ut ocû,,iû1tr' Efr July, i89i,
Ille dimîieaî%îoîi of t joint-, bI>ng as follovs . Strciigth af plate
- 5 5,oocotinîai,. lier square inîch ; tliîckness of plate - îý nch;

diaiiî1cier if risrt biles 13-16 ; paîcli of inncr rot" of rivets -

.V4 ni<cs ; pitcli of ailer rows - 0! inches. lit the issue ai
the Lecuti'pm (liard abovc the cfficiency of tiîis joint is sliowi
10 bc 87.5 per cenît. The pressure iliat wvould rupture thec sheli
langitudinaîlly being 625 pounds5, thec pressure tduat %would rupture
a siiilar sticil îvatli a lonîgitudinal joint proportioncd as abot'c
wauld bc 87.5 per cent. Of 025 pounids, wlîicli is 547 pounds;
and UIl safc workîng paressuare, allowisig the usual factor of
safety oi 5, would be 547 - 5 -109 pouinds per square Inch.

l'o ilitistratic i act tlîat a sisigle.rivectted giruli joint is
-strotiger thais an) ori of longitudinal joint, we have taken a
P.artit illai . t, Anll usn,1,utet thr strengtli inî buth direr tions
A iClici.Iî lottuf ut thi..,.ae f.ft.t IeeeJ4lat bc sa% cri, tiilill,.tble lu
ai dancîi? ut julcis, .%i lia.nse ut glaciaîl, andi aIl !at>lcs
oif joints , hut ic proof would bc tlgebr.tic.tl, andi for tlîîs
reason %te Iltc not thiaughît it necessa1r> to inclucde il. rîîose
trif&L *iada.1 cilu UIds.ILl biai* lî.le ou~ t (lUJ*riuht> '.n
Çidnat tilt è.;tict.t plovuf fut dca ts l a* <s 1,.cd upon

paretisely UIl sainie considerations as the nuîîîeric.i examuple
given above.

CANADIAN ELECTRICAL ASSOCIATION.
A ufFIiî ti he E.Ncçtî:îc Lumiînanîce of tic Lan,îdian

Elci tiicai Association was îcîid at i s o clock a. ni. on Fcb. loth,
-il the l'alairr linte Ilti, Toronto, NMr J J Wright in the

h.,i'e, C. ii Ni-rt-isici a.i.a3 .1 srcîu. Ie fuuany4 iieni
bcîs, ti lntcàeii . T. 11. %%.ttiland, la. [hoînsoi, K. J. Dun-
staîl, A B. Snî.ihî, L. D. Edmionson, John \'ule, S. J. Parker
and 1l. 0. Fibl.

Il iuleSiJ .J.j 1 .itae fui ligtiibtibhigi. %%ta. ý.uft3ldc£ed
and (lit fullunli lit%' ailleîîmberb eleci. R. M. t,aa-diner,
£el nt Light and Ilotîer Company, Hamilton, J. A. Kammiiierer,
agent Royal Fletnr Ca., Toronto , lI- Brown, St. Thomnas , J.
Lxtnk;tun, in.tn.t,ýci Edison Liiae.lWorkb, Pcterborti , E.
1,44181,1.4 4Cicaîsent.%, ptatecnt Gas L'gtî Lu., liansîouth, :SoVa

Scotia , Cý W. Ilagar, D>. Starr, F. Thu'nsan, Royal Electrsc
(7o, Monntrent, andi 'Messrs. Keegan and tilie, Montreal ;C.
Irrkrlr> 1' -cIl and j E. lîruain, St.andard EIletria. Ct)., Ott.ltt.

On nattion ut K. J. Dun!sî.îai, bc.Uidt-td b> 1). Thîuîîson, the
bet-rct-ir> -13s intrus ted tu nà ie tu perbons %%ho attended the
mleeting for nrgaiîizatinn af Ille Canadhan Electrical Associa-
t;nn titi %0 là cia no %ni slt n thiî î pattî fui incieîbhmp,
fui eâ ta Ltu ~Lioi apl-, ttouai luitfit eid quebt tu knu%% sticîter
et as theui uîîtentui ta bc-uie mcinbcis of tic Association.

It ttas suggesteîl tial îinbers should prepare paiers ta bc
rendi i the first annual conentian in June as foilons . %Ir. s.
J P'arker, «' Doc!s 1Etuuii L.litin>t la> ?- , àli. J. J. Wright,
', o i , . Mt-î A. I. Sintihi, "Safc Wiring ';Mr. K. J. Dun-

stan, "Construction Work"; NIr. 1). Thooini, "'Central
stations' - MIr. Il.- 0. Fislk,1,"Caribons."

On moation of NIr. Edmnonson, Messrs. Thanison anci Wadland
wcrc appointeti a sub-coîîîmittce ta arrange for place ar

mîeeting in connection 'tith tht annual convention in junealsoa
fui tht .%,,unismudx.ittnuf exhibais, antd fui motet e potier an con-
ncîaan wîîlî the saine.

On nioni b> Nlr. Parker, the Presîdent, Vice President andi
,;rc ret.r) «trie appointeid a tillllll;ttte ltu inters u,..t dtierlsa
à.iul*i:iecb t.iai.1 ipc5tie.d sales fui those .iîtending the con-
vention.

On miotian by 'Mr. Smiith, the Toronto members ai the
F %cful' % er %r re .tpuntcd àanionsmttec to preparc .1 cîrsul.li for
distribution, setting forth thc abjects of the Association, ta,
secure the jîreparatian ai papers ta bc read at tht annual con-
vention, ta faî'm-ultte a programme for the conv'ention, and
ta report a: the next meeting ai the Executive Comniittec.

On motion bv MNr. Thomson, secondeti by Mir. Dunstan, it
mas dtitdti that the next meeting of the Executive would be
helti on thme econd \î'cdnesd.ty ti Ma.rcl,.

THE STORAGE BATTERY FOR STREET RAILWAYS.

AN INTIMtFTING LOi'SODtC~ON IIIL bLIIJEt-1

IN view af the fact that the Roberts Storige llnttery Ca., of
Toronto, are asking tht City Councli ta refuse permissioni to
the Strcet lzailway Comîpany ta adapt tht overhîcati trolley
electric systein, on the graunti of the supcriority ai tlîeir starage
battery systein for the purpase, we have thought it well tô
reproduce soniet carrespandence tvhicli the publisher of the

Fi7ECRICAL NmWs hati %vitla this cainpany a ytar aga, arising
out ai an article in thisjournialan theadaptability af the starage
battery for strtet ra ilway wark. It 'viii bc seen that the cota'
pany, while profcssedly willing ta subirait their battery ta a
practical test, when urged to du so fotint antans ta evade the
trial. Such bcing the case, tht publie tvill know whint valute
should bc nîtached Io their prescrit efforts ta balk the cnrrying
out ai a great public improvement. Tht articles andi carre.
spondence referreti ta are as follows :

lIfever there was a cry-ingr need for an underground conduit
for electric railways that need is felt ta-day. Impravensent
upan iinprovcment has been matie an the cars. tht traick, and
especi.îll> in the matar and electrical autiit. Trluir succtss as a
tangible anti soliti reality. Tht clcctric metliad ai propulâaon
is pîracticable lityosd a doubt, but the full and çoniplete irulhlien
afi ts success ivill nat be reahizeti until the unsightly and cuin.
braus overhîcati construction can be dane away wath. It would
sceanlo the tyra a simple miatter tu la), a treaîch ta cantants thse
wires with a sitot on top ta enable the car to make a %virtn
contact tvith il at any point in ils progress, but the fact remains
tlaat the more it is tried the mort frequently andi emphatically
arc its diufflculties demonstratch. Wtt, or even dampness-the
arch enenîy of the clectrician-are fatal in the case ai tht open
canductor such as miust bc employed ta admit of contact watts
the moving niatar. A perfectly insulateti canductar in a clobeti
conduit anti carrying an altcrnating current intentict ta wark
the mator by induction bas bcen proposed -somnething similar
ini principle tu the ttlegraph employed un moving trains-but il
is evititntly a case of'the wish bcing the father of thethought'
and we shoulti nat feel disposeti ta squander much %vealth on
tht patent ai the schtme. Anather propositian ta avercame the
diffaculties ai a conduit anti ta reduce the Icakage ta a minimum
is ta employ a sectional conduc.tar,.a short length anly being
autamatical> plac.ed in communication with tht main ansulaîed
conducior white the car is upan it, anti disconnecteti as tht car
leaves it andI enters; upon the next ane aheati. Tht chief objer-
lion lu this plan would scem ta, be ils coniplexity and liabtility ta
den.angement atl most critical limes. The storage batttry is at
gresent a farlarn ha pe, yet il tvuld bt aile ta say it wall neyer

emdccoinmercial ly aIailable. it must, hosî'cter,beradcal>

=mra d before it can bt. Thoug, at present it nay bt a
sonwnt forlarn one, yet ive do hope that the starage battery

will be the cainng solution ai the prablemn. The advî-ntagc ai
having the ca. carry ils motive pawver along entîrely intiependent
ai connectian wath anything cIse and able ta run on any track
.It prescrit construrted would bc a cansurinatian dtvautly io be
wishtti. Its success wouhti place the electric car upon the
tracks ai every stret railraad in the Dominion, andi aur larger
cities which naot hesitate on accouaI ai the abjectmonable aver-
hcati ronstructian, %vcauid rejoice in the fulfilment ai theïr desireb.
The next best method nat open ta sa înuch abjection tvauld be
tht conduit, providiag il can be successfulhy .acconîplisheti.
Sanie ai the faremaost ofthe construction campanies art tîorking
at truc prablem %vith aIl the skuhl at their commanti. Let us
hope that tvery success inay crawn the efforts ai some enter-
prising inventar, and thea the clectrie railraad an ..ur busy
streets tîould becoane a thsing af beauîy anti a joy forever.*"

14 KING STRET \%Ir-ST,
ToRmoNT, Jan. 2îst, 189 i.

RoîilRTS STORAGE I3Am-RY CO.,
Adelaide Street WVest, City.

T'>îAi SIRSt - undes-stand front a gtntlernan who ealied on
yau in, tht interests ai this paper a few days aga, that you cam-
plati ai sanie of tht statements madtri an article on the
commercial utility oi the starage battery.

1 desire ta sa), that the articlt in question was written
trithout bias ai any kinti, anti if the statenients therein arc in an)
tvay incorrect 1 shall be please Icta afford yau the space neces-
Sar ta correct any inis-statements tvhich niay possibly have
been matie.

An' inatter for publication intendeti fatz next issue shouid
reach us not later than tht 26th inst.

Respectfully yours,C.H àIP>ER

Mtor Ec-ratICuLW. TORONTO, Jan. 23rd, 1891.

My' attention having been called ta an article ia yaur Tanuary
number, and bclieving that the writer would readily avail him-
self of the opportsnity o! being set righit in reference ta tise ail
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imiportant nad intercsting question a( tie possible use of the
storage battery systci. for solving clie question of rapid and

coniortbletranitandelimîlnatîng alit icas of inentional
misconce ptîon and allawingth roofudne iniise n
the ,Irticle to bcecxcusab ci 1 iuwerthcless desire to set clic
niattcr bclore yeur alrcidy nunierous readers in lis praper
aIspect.

1 nothice the article li question refers ta tire storagc battery as
-ai fcirlorit hiope,n and yet hopes against hope chat the problcmn
%vUI lie solved by ait cconoînîcally succcssiul storage battcry.
uWlit <nly un '1hursday last in the Toronto Courts of Arbitra-
lin. Mfr. Rice, clic emnact City Lnig:neer of Clevelanîd, on tie
%vrtti-lis stand said, in answcr to couinsel, that tirc storage batter),
quetioîî liad been solved for Street car %vork, and further
ansivercil in rapt>- ta questions put to huitî as ta wvliere the ques-filin ofl the commecrcial value of the accîîniulator hiad bec»
îohc CA-I Righit licre tri your own city )-ou have tire best storage
bitery systemt on this continent, and the bcsti for strct cars or
any other work 1 hav.e ever se»." In reply ta further questions,
hc saîut lic rcicrrcd ta the Roberts storage battcry systeni, or
Toronto. irul>' a prophet is neyer witiîaut hlonor Save in his

0»country.
i bava four distinct engagements in four different chties of the

bte ta put niy systei in operation. %Vith scarccly trny effort,
butîmnpiy on rcprcsentatlons of cxperts, a cern pany was féommcd
ine clcStates a iewv days ago, wvith a capital af i ,So,oaa
Irol. Pike, a nlamne nowni and relicd upon ai aver the Daiai-

ion. aifter exanimng evcry known systeni on the continent,
reiurned and gave an order for the Sichol of Ilracticai Si-ence.

Itateieats regra ding ncw storage batteries area practically
wvorîlcss. In a miasterly article in tie Electrical IVot1d, thec
statcment %vis niade chat Ste mi iwho coîîld point to a positive

lai t had stand six nînnîlis rougit aud careless %vork liad
sohced!:hc probleni. Last wcek %ve for %arded to C. O. Mailinux,
of Nev %'ort,, a positive plaie that had ber', in constant service
aad subj.ected ta continuaI travel for .y necarl>' two ),cars.
%Ir. Mailloux in rapt)- cxpressed an opinion chat establis hed a
record, and onc we had need ta be proud ai. We are now
engaged upon a plant for car wvork and iaring a coînpanty for
chat distinct purpose ; that is, ni utizing the battcry for car
pir>ossS.

No%', in svhat are tire distinctive featues nccessary ta irisure
a perfect battery for car wnorki Why exactiy the features
rcquired ia every purpose ta which a starage batîery is applied:
,st, Freedoin front buckling ; 2nd, Disintegration oftite paste;
3rd Capabiiity of standing heavy charging and discharging.

'iheG1se are or hiave been the conîrnan difficulîies ta be met with
in the solution of this probieni. WVe have overcame every ane
ni thtein. %'/e have flot been detcrred by tire " forlorn trope"I
ideas ai anybody-no truc plndder in the pathway of scientific
rescarch wvas ever deterred b>' chat idea In proof hat wec
give a thrce years guarantee

WVhat %va have donc can or aîay be improved upon by others,
but titis nu-di is cerlain, chat before iiany weeks pas a1 sînrage
bitter>' systein n iii bc ini opera ion ri or, ncar entpugh ta this
city chat wviii for ever settle tie problein. Wea have quietly
replaced and are replacing ail th,: leading niakes, and sti':h is
&.ir confidence in our systein thiat mt'e have applîed for patentr in
cvcry country in the world vhere it is possible to obiain thein.

*rhe question has been solvied in England. The Central
Tramiway Comnpany, of Birminghamn, a putting an extensive
5stin inm operation there ;tire North M.Netropolitan Conmpany'
are aiso using storage batteries. The>' will have ta be used ini
aIl tmonded chties, and certainl>' nowvhere, ia nîy opinion, would
the practical solution of the question be hiailed more gladly than
in Toronto and Montreai. Hamilton made an offer ai track,
car aînd niator for a test on their line, svhich ofiipr we respect-
iuîly rciused, as %%,e did not care ta be trammelîccl by an agrce-
iieî,t that rendered necessar>' the posbible subversion ai our
ideas.

We have the battery, experienced engineers, and the advent
ni aur carispan>' %viIl at once dispel "borlomnt hopes,"l by the
recognition of the end and abject ai the wvork of ycars.

A few days ago, -.t the invitation of the T. H. overhead
sysment, Aid. Saunders, the mayor and a number ai cil>' gentle-
men enjoycd the hospitalit>' ai zhe President, and after express-
ing tîmir approval ai everyihing, yet said that the storage
biîtery %votiid be tire oni>' perînissible electric systcm allowed
ia the city.

Yours trul>',
W% ROiIFRTS.

IlWe pubîish elsev;hicre an epistle train the exponenîs ai a
storage batter>' %vho appareatly cake exception ta aur reaîarks
on stnrage batteries in general WVe should have been bettcr
s.atisficd if, instead ai claiming superionrt>' for their baller>',
dtc>' had shnwn or made ant attempt ta show, ia wliat respect il
:,- superiar te~ -imbers ia experiaiental use ta.cIay. WVherein does
the const.-:c*-n.- difficr? Does the niaterial used 'liffer fmoîn
ouhers, and if so, %%-at is the .advanlage ai the différence i If
!he ba-.ýry is covered b>' patent, there should bic no hasitat-'a.n
in coufftig the iuîicst publicit)' on these points. The refusaI of
an aller ai car, track, and motor ta demmastrate ils cfficiency, is
la sa>' the least ai ic, cdrintîs. W\hen, it is v,.-l knnwn, and bas
been so expresscd b>' us chat a success'ful sîoîige bz.ittctr is tire

1EI-Dora do ofiStreet railw.ty mein, cht it is tlie çry-iig need ai
the electrical wvuld 10 <lay, %v slîoîld hîave tlîoîîght that tire
proprietors Ci titis bonanra svid have jumnped at te chance ta
show% tlîirk gonds witlîotiî cost to tieiselves. Th~Iis journal
las no antaganisin ta any individîjlo nuty eait

chronicle the progrcss of electrical science as it actually pre-
sents itscIfland wvhite ai course we coturt cte atlvertising patron.
age ai aur clectrical irieads, aur lîigiîest aii is to tinake tire
Hi.EcTàtîrAi. NtFws oi value ta ail enigaged in electrical aud
" cnrin putits. Tu' (!- this ne intend ta express <tur
oinions ai ýiicn and îlins witlîout fear or favori ta clirnnliclc

evenî an dicvries a, tllel aual>y 1reset tiienliscives, and
la condein the slîarks io inke usbe of a little sînattcring ai
clectrical knowvledge to itake a raid upon the packet books ai
the unwary in tire nzinie ai science. liy adopting a straighit-
iorwarcl course and issuilig a jouîrnal chat cari lie depcîided upan,
we sîtail increase aur circulatian ta an1 extent that %vili niake iî
nccessary for any progressive cancerii ta make tise oi its coluinis
ta reach tire public. If wc, express opinions chat ta aur readers
may Secil ta be Open Ca criticistit, wca shahl biliosi hiappy ta
hecar frontictient, and if ne makec a stateîîîent tuat appears îiot tu
bc borne out by facts, and !such is detionstrated ta os, we 'vili
make ftull, public and coitplete recantation. WVe are praud ta
sa>', lioawcver, chat diîring aur puîblication oi tire Ei tc-riro*

MI..IANI AI) DMî.. NFWS, front its inception tilt il
gave place ta tlic prescrit paper, %%e have liad no occasion for
anythîng ai the sort, but ui cie contrar>', lIcoming events " have
so plaint) l "cast their shiadovs heinre," that in ever>' case
changes andi developinents %viiicl arc so rapidly taking place ini
tis progressive science have bec» accurately and coipletciy

ioreshaidowcd by us. "'e inake no exception in this miatter ni
the storage baîîery. We have exlîrcssed our opinions ni it,
knnwing %%-hat %ve taik about. %Ve liame said that no imitations
ai chose Ilnot dead " pierhîaps, but simpîly «"goîle beinre," ivill
ever salve the probleiîî, and tiiat success mîust be looked for on
iîew uines. We are, iiowever, more anxious chat aur iiicreasing
t/iente/e -should have thc fullest information on ivliat is doing
andl actual iacts connectcd therewitlî, than we a for aur awn
glorification, tire. Jiore ive mnakec this aller ta the stomage baller>'
people in quiestion . Produce fifty ai your celîs, place client in
charge ai an expert appointed b>' us and anc by )'ou for a
tiiorougli and exhaustive test, anti clic resulîs shall be iade
public %witlouî (car or favor. Yau have thec floor."

TORONTO, 7(1-- Feli., 9891.
C. H. MNORTEMER,

Edîitor ELEU7RiLAt. N.wToronto.
l)EAR SîR,-Reerring ta your editorial relatiiîg ta tire letter

s:.gncd by aur Mr. Roberts, t» ynur isstue of F el., nve beg ta
say tchat the icîter ivas nnttev b>' your own recinest, andI furîlier
si vas subiîiîted ta you fur approval, anîd it sceins ta us that
liad il not, in yaur opinion, gotie inc full enough (letail, you
shouîld hiave saisi sa lit the trne. As fahr as the cazîstruction ai
the plate is cancerned, dicte lias beca cert.tinly no liesitancy on
aur part ini explailaîn in detail the peeuluar caîistructioii ai out
battcry. Our panmphlet taire (if wlîciî %%as given you> gives botlî
by culs and printec i fatter, tire fiallesi information on tis point.
Regarclîng lie refusaI of cat, etc., %Il i .1 yotî say appears "ta
say the least cutînus," thte explanattaîî iten you by oui ' Mm.
MNaciaramie, Lmnd îvhICI WC thîak was satisfas tory ta you, iniglît
have bec» carber in your possession iîad you so dcstrcd il. Re
yotir next remarks as ta Ileectrical shiarks," %ve accept, for oui -
selves >'aur explantitn that ît in no n'a refcrred ta us, but the
geacral taire ai >'aur editorial, ne tchintz, %vas such that a1 reader
%vould naiur.illy taler Iri you %%ere referriag ta us, and %ve must
rcq uest you, in your aext issue, ta îîakze tire mnalter riglît.

kegardîng your aller ai îesîing cells, %ve will bc more than
plcased ta have you test aur batter>' At any lime, and vvilI place
celis ta our lactary at yeur clispoal for as exhaustive tests as
you wvish ta iake. Bie gond enougli ta let us knov whîat day
wvill bc suitabie ta yau. \'ours truly,

Tim ZOiIIETS STORAGE BATlx ANDv ~ ELECTrkîC
CoNs.TRucýrioNz Co.

B>'j. H. NMacf.irlane.

ToRoNTO, Fcb. 9tli, 1891.
RoumEwrs STORAGE BATTFRY

ANi) Ei.Ec-rRic CONSTRuc--rios' Co., City.
DEAR SiRs :-Replyine ta your letter ni the 711> inst. reccived

ibis mniig, in whicli you express yaour willingncss ta submit
-yomîr battcry ta a test as pmoposed ini aur cditorial ta Fcbruary
aumber ai Em.ECTRIaCAm NIî'WS, I ani ple.ascd ta observe >'our
apparent readiness ta hava , emonstrated b>' disinîcrestcd
parties t1ie nerits ai your invention.

Mr. J.J. WVright, manager ai thîe Toranto Elecîric Ligh: Co.,
ta wliom I spoke on the subjcct imniediatel>' ,fter tire conversa-
lion lîad ii yau a few- cays ago, lias kindly consented ta
act as judge on my behaîf in connectn with sucli a test af
yaur .baller>' as wve proposed. lu wvill bc accessar>' for you ta
appoint your expert ta act with Mr. WVrighit in tlic malter.

The test shnuld include 5o celis, and slîould cake place autside
your prenîlses.

MNr. WVright oflers ta provide aIl the faciitîtes neccessary for a

CANADIAN ELECTRICAL NEWS,NI,-treh 1892
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MONTREAL ENOINEERS' VISIT TO MoGiLL UNIVERSITY.

IElIioe Eutt i rICAL. Nptwq.
sU k. 'itrotigli the courtesy of l'roi. liov'y and (lie faculty of

:Ic;ill tynivcr,.il), the Station.ury ngcr'AsitinNo. t
of Mottral recnestly availed tlîeuîsclvcs of the opportunity of
visiting the I)l>epattite,îl of A1phed Science in ccinnecincn \sitit
titat ilibtîtutin.

'Flic> wt're rectiivctl by P'rof. licîvc> and coiichctecl throtigli
<t diferent del.îrtilleîits, wlîce tiucv saw sviat wvas of itcltem
to lisentî. T'his leciî.urk v iii apîply partictîlarly io the test ing
misîî, whlerc the l'nîfess>r Ravec a1 praclical illustration of uic
iiethod tif griting at (lie breaking and torsional strains of dUlfer-
ent kiîuls of tiniber.

1 feci %lire Ilia the etiguncers rcccivcd nînicl benel3t front <lic
vsit. Tlheî mneîîrs acrec in charge of a roininittce coînîîoscci
or BIOS. Ryals, Sîîîit, amnd Robertson. On1 rctir-ing frot <le
buéiling, Bru. Ryan thanked tlie Professor- on i>ciaif of the
visitors for his, kinidiess ani the îiîcrcst lie hall înanifested on
behif of Ilho Associationi. Wce hope il %ril ont bc our last visit
Io Nlc(;Ill Univecrsity.

Yoîîrs trul>',

A WORD 0F ADVICE TO ENOINEERS.
MONTRvmL Feb. 2o, 18o2.

Fdisor IiLIOTrtitAL. Nimsî.
I)îA.& SIR, The qualities (lit go t0 inake an engineer are,

Bt st, trn underbtailitng uf hé iSttii anuud a liat éB ieî<uiredl uf
hii, particul.irl>' in taking charge of a iicws plant. i (Io îlot,
si. 'anr a new engine andi set of boîilers wvitli everytlîing lis fit-
tiLis?, ortier, ani uiluding ailth iltubt iimprovicnt;, but one
diat lias been mis fur suincit ue, .and vvhttl inay li.re beeii in
clîar,,c of a caicless lisait, one veio tiiks aiiytlurg is good
enosigh foi an engtneex. Iiuf-l a state of thîîîgs slîotld bc of the
past, îlt of <lie Iîreýcnt. The etigtncer maéy find uncier suicli
t.ircunistant.es iliat lits engune is j>oundîng, that lits dr i' s poot-
anti lic t.tn't get satisfat ion cit of lits bouler. Il et lits best
i ourse truli nul bu tu get sin.d anîd 'ý%vear ai <lie titanî lie lias suc-
cccdcd, sior go Io the oflite anîd cumîîhaun that lie %vants a news
engitie andi limier iii fact, a sîcw sîcatîl plant altogetiier.
Rathet e iai t uk tie nialber scîuarcl) un tie fate, iake op
lsis mmid tli.t lie lias suîîiething ta the lise of a clufficuit joli on
lus lîands aînd gel 10 work with a ssill.

Aller laiaung mnade a careful inspc.tion of the biiers, lie
should go and standc beside the engine, get acquainted with il,
study ail à.s fauilts, bc burs lie knon' s tu-bat ails it-wliere it pouncis
and whec it!, lost mtiîon is and thiat lie tanl inptove si a good
deal bcf<ire startiig tu aorkul, ar111idi .csu llauiiîucr. AfIer
ail lost motion lias been i.îken ont of ut, and i t is founid titat
eser) tinc te iliasses uts i-entres s ise a duli licas'y tlîud, thîs is
whcrc lits pr.utîical knouileclgo bhould comne to lits assistance.
Hie sluould -tail un the iolp of tue unidîca.tor, but supposing he
docs nul undcr-stcid the moirking of an indicator, let luini lay hîs
dificulty bofore tic Association of Stationar-y Engineers, whien
hoe nia) clepîcd thait soiîc brother ss iii set hiti nglt. The
%%riter lias <lonc so, uitUt nsi.ut effc<.t ca-n be scea. Afior tlle
inditator suas jîut on sue gus a tard îke tits
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Nou titis ns aill a iîi)ster% tu ose. The brothier sa«ii ni>
orig;nc taises secrt lai, anà sisl: sIi 1 was wihig he wsould
adjust themi for me. i replied "go aheid.' He said that my
enginc was po"niding for the weant cf ore cushic.ning. After a

lîttit fiuîî1, iin <lic t.uhc lutds ne 6ct Ai 1ii tiuIL.atlulstil .a the
resuit is that in autcl udii engine is noiv nîin 1iiii %ry
sinîootlly.

A aord 1 an>' cnuiur %viio tiuks lie ksiows il aili noi

advisc you in join soiwwe cngitirvs' arsciatios. 1 tlitik ycwî iW
inci souie one whlo knlows a littie as wceli as ynurseif. In union
of sitnnbcrs ilîorc is strcngth and k-nowied(gc, >'ou wili becoînie.t
conîlîctent mîari in yoîîr caliing, a'itiî the capacity to rail pocsitions
of impîortancc and enioliîncnt.

Vours :ruly,
"I>tJcK."

THE TILSONBURO ELECTRIC STATION.

Editor CANAtVi.%t ELKcTRtIC.SL Naws. Fbur 82

I)t.uR 'uîR, Soime few days ago 1 %vas ini the bis> uitile t.eîîîî
of Tiisonburg, andc lîaving occasion 10, reniain dicre o% er aielit,
roncided to svisit tlie elcctric lighît station. 1 founci it to bc a
brick building 30x5d". just over tic G. T. R. bridge on Bru.îd
wvay 1 opened thc front cloor an(] walkeci iii, feeling a liattie
tisnid, for a mîari must bc very careftil hn hie conducts hmn,clf

crme of tle simili stations, as the murn in charge bcm to h.ste
a uîntrdor idea of their importance in their own particular sphitte,
and seenii In cleny the righit to otiiers to express an opinton.
lHowevcr tlîis kinci of mets is not vcr nuinerous. As soon ah 1
gnt in4ide tise s;tatitvn 1 sa%% -. nian wlio teadil> gt.usstcd il» rtlutbi
tro be aiiowe<l to look o% er the plant. The gentleman %%-as M r. F.
J. Barkcy, ssho is tic owvner of the plant, anid whlo also fius the
position of etgineer andi ciprîrician, assisted by his brothcr, Mr.
W.r E. Barkcy.

The plant ronsiçt-, of one 45 light 1,500 c. 1). 6 amp. Reli.igie
airc machine and one 300-liglit 17 C. P. 110 v'olt, incandescenit
marhine, the latter bti*tt by the D)oinion Electrit. Co., oT Fer-
gus, Ont The potwer is supphied b) a 12X307 Harris Coriss Lt.

gine, buili by 'Messrs. J Inglis â: Sons, of Toronto, which muns
go rer pr mîiute, thic average load being about 45 h. p. 'l'lie
stcam is supplied by a 54'\12' 58 3* tubes, steel boiler, niJi
was, a.lso hujit by Niessrs. laglis &.e Son.s, and sslîich carnie2 a1
piessure of8o lbs. per sq. inch.

The av~erage mun in %visiter is seven hotirs per niglit, ani the
amnunt of fuel consurned averages 1,200 of sort coal per munf
nine hours. «te coal costs $3.85 per ton laid dovn at the boilci
room door.

Evcrything arourid tlîis pilant is kept in good ordcr ; there is
a place for es'erything and es'erything is in ils place.

Mr. Barkey spoaks ver>' highiy of the performance of the Re-
liance arc systeni, also of tlîe Hlarris Coriiss Engine.

Tlie writcr spent a very pleasant tiîne with Mr. Barkcy,' anIî
takes this opportunity of thanking himi for the courtesy ant(I
kindness cxtended to himi.

Y'ours truly,
TRA'MP.

Ihe llclgan Govemrment lias informed the Weglau Telephone Cotipansru
Of is intention ta rcsulme front JariuarY 1. 183 the workirig of ail the tele-
phuone lines in Belglusu.

A report front %Virnipeg statestLhatiecisa disposition to upset the acton
ofilie Council o! <ast ycar In graiting the franchise for an clcuric sircet rai.-
way te .îIcssms Ross & MlcKenzie.

lie Globe Furniture Compari>. cf W'alketvullc. Ont..* have just unstalle,.
art ekctnc plant for lightmru ttseit faîc.i '.aîesucurdbth on
Motor (7o ,of Indtianapolis. Ind. Il operates 75 Edisori iamps. a couren
of i ta volts being employed for the purpose. The resuits; arc ve-y satisfac-
tory.

CANADIAN ELECTRICAL, Nr=WS
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DYNAMO MACHINES.

i there are an>'apparatus that have particuiarly excrcised Ille
uîattof aiinvenlors, îhey are «tssurei>' iaips, colntntuta.tors

and idynamtllo machines. 'ihese latter, espccmlly a e Leo
ver% ittiCrous In Irccnt yc.lrs. It tseasy, houeveCr, tacsîtîblishi
a (it..%iciof betwcen thic difféent models. E vc-ry dynamio
coIIipTises twa principal parts, s'iz, fle aintaturc andiflic ii-

ail hi' referred ta tlirec wciI known types of wvinin(ig--îhe
(r.tIttt, lteS~encs atilie Edison. Ilesides thecse thcrc are

stili liftier types chit we must consister, andi, itt particttiar, flhc
I)trt)zicrs winding. We shah nlot dweil uipon thle details nor
tapon flhe ailvanlages anti disadvantages af these vanaus arma-
tue' as they have ahrcady been prcsenîed( to our reacier.

A.for flic inductors, flic saisie is tnt flhc casc. if is but a
few ycars ago chat fic labors of cicctricians îîtdicated tire con-
disions thait thec parts of ftic dynamio miust satîsfy. Atttong
sudçi conditions wc tnay mention one in particuiar. It is neces-
s:n to redtice as inuch as possible the inagnetc resistance of
Ille cîrrent, or flic resistance ofrèred lu tlic flux of force thraughi
flic trou af the eicciras, and thic air between thic iran affi le c-
tra'-and flic iran of the ring. 'l'li flux of force, as we kniow, is
tlic product of file inîensiîy of the miagneîic icid created hy tile
btirf;l c nthiraced. INa rcover, if l must not bc forgotten chat a
%vire surroundmig a piece of iran, anti beîng itseli lraverseil by a
curretit, inagnetizessticl irn
and creates in tlic interior a
iiuagnetic fild of a certain
intcnsity. If wve cake flie
product ai sucit inicnsitylhy
the surface ai the picce af
iron, WC obtain flhc flux of
fan.e, the consideration ai
which is a miost important O 0. a

mailer in flie construction aif R
dynamos. These iewv re-
miarks suffice ta show chat, in fb Il Sb,~
a gond dlyna-mD, tlic flux aif
forte should have a maxiumi
valise. It is weii, thers, for a
given mnmber ai windings 23 z 5

nature ai the nal ai the

inductors, ta enliplo> iran ai 19 3Q

ver> great ntagnettc pcntue
abthîty, and ta reduce 'is :uch
as plossible thic resisî'snce air1
flic air nccessarily interposed
beîween the inductor pales
and flie armature. Trhis lat- P~AI
ter condition imposes thec ob-
ligaton ofiplacmng the inductars as near as possible la flie arma-
turc, Ieaving just the space nccessary for flie motion ai the armîa-
turc, and afterward ai making the latter etîîbr.îce flie vidcst
surfiace possible.

rite second part ai a dynamo machine, flie inductor, gis
T'.e, as may be seen, ta mare nîtmeraus inventions thans tlie
anuature. In fact, there has been no wattt ai madeis. One ai
aur most Iearned ciecînictans lbas conceived the ltalipy and origi-
nal idea ai bringt tagether, in ane plate, flie various types ai
induclois of cantnuous current machines, wlîiclt %ve reproduce
in fltc accamlpanlying engraving.

No. i represents fli e cll knowvn Grammne nmachine, No. 2 flie
E dison-Hopkinson, and NO. 3 shlows us tlic arrangement ai tlie
Sictnens dy namo, %with d rura armiature and horizontal itiductors.

ini. machine bears also flhe natne af H einer Alteneck, the en
gi'ner-n-clif of flte Sieinen!, establishment. In NO. 4 we find
site ,,clhuclcrt type, W~iîlî disk, armature, and in No. 5 the forai
of the WVeston machines, with drum; armature, ai the ilurgiti
ring machines, and ai flie Cranîpton, Patterson and Cooper nma-
dL unes. No. 6 slhows flic large Edisaon mtachitne ai îsS8, whttch
its adaptcd by il tîte Anicrican central stations ni by flie
M\ilan statiaot. NO. 7 represt:nts a titird typte ai til(' Etîlson ci>"
imito ai fout or fie bobbins. l'o titis type is refc-rred flic Eng
it miachine llitxnsi. No. S gi'.c tîteaspect ai anc ailte lit-st
t>pes of te G;rammîe machine. M.Nessrs. Burgia & Cromptan
dcviscd a dynamo, which is reprcentcd in No. %, but îvhich is

now abandoried. ln titis wc lind flice first pirnciples ai Ille INeri-
cens anti Jackson mtachines. Fig Io gives a diagrauti oflice
Kummiiier & Companly mlachinle, witici is situiilar ta flic Joncs dy-
namio anti Grtammie motor. Ili No. mîs is foittd tep)rescnîcd ane
of flie it-st mo<icis af ile Granulle machine wvith severai paleCS-
a utudel ivhiichi lias since bccn coitstructed with ttsure or iess
moadificationî b' flic Ocriikon and Aiigeitîcitne Gesciisch:îft Clins-
i)anies, oi Bierlin. l i ail these machines we iit a1 large externii
polygonal rintg, ta which, acceritg ta flice radii, ie adaptcd
iran amins w'iich, iniflic renier, leave lieîween lthent anl annuhîr
Sirice, it wticiî tite bobbin revolves. No. 22 shows a iitutor tic-
viseci b> !ýYIva1tus Th')psn No. 13 is a tîtotiicaîiol i itie
inductors ai flie dynamo No. o, pioposeil b>' Mr Kap> for Ille
retînction ai flice magnletic resiblttrie ai flie circuit. Na. 14 is a
section affic ellci ktîown G risconi ittor. No. s 5 'Is a tîcît' fat-in
ai itolor for eiectric raiiways, construcied by fle Thomîson-'
Holuston Conipany. lus No. 16 is fiMîtred a section ai flie Eddy
& Matiter Anicnican ntachtine. No. t7 showvs a Ferguson dyna-
sio. No. i8 shows anc of flic commtîtttats forais of fltc Gooldetn
& '[rotter dynattios. -rie dynat of aIlte Teleione Caotpany
oiZurici, is rej>icseatted iii No. i9, flie Guzzi- Rtvizza ant I ron-
sities it No. 2o, anît flie TIyne dynamoi, ai Scott & Mauîtaist, itt
Na. 2 o. No. 2z giî'es a sectiont anti profile ai a superior type af
Gratîttîte dynati, tieviscd by Kapp, anîd since imiit'iteil b>' a
nunther of ii.tnuf.icturers. No.

m% ge m

1 @F4

6 , 22

a à

23 tep)resents flie liociiausett
dynaîtto. No. 24 flic Eltteii,
I>arker. & Crotapton clyna.
tuas,anti No. 25 lte Man-
chester type, due ta Ilop-
kiltsott. i is ta titis latter
type fliti belottg tlie Brown
ai Qerlikoît, Matiter -le
liatt, Saultter & Letmonnier,

Tigîte, Joci, Ciatrk.MNuir-
ltead, Iliakey, Enîmnot &
liutîiscli anti Sprague mna-
chines. NOS. 26, 27, 28, 29,
30 and 31 show, respective-
1>., clice Lalmnîeyer, Thiton-
son. Ilouisîtn, \Venstrotni,
Eickeîttleyer, continental
and àlordey 8, joncs ma-
chines. NO. 32 represents
aî iorttt common ta severi
Anierican motars, notabiy
ta flie Patten anti United
States ani Jcnîîey motors.
Siil'anus Thotupson devised
flic dynait sitown in No.
34. NO. 35 gives flte Forfit
ai Kcnncdy's iranciad dyna-

iao machine. Finaiiy, flie Aiatit I leivetia, Elweii, Siemens <ivitht
interior paies), Thury, Kester, lrîtsh or Srltuekert-NMordey Or
Victoria dynamo miachines are rcnresented in Nos. 36,.37,38, 39,
4o and 41. This enuimeration comtprises but t few of flte prin-
cipal types ai contiattous current machines, now no longer new.
Doubilcss, among ail ttci dynamtas, lucre are several that are
superior ta tile rest, but stll, the samce qualifies are soinelimes
reachced by variaus ineans and difféerent forras, and il ks aiten
clifficult 10 fix one's choice betwecn several tuodeis. The ques-
tion ai cost alone inlervenes. The short histary tctat pretredes
shows fic patît that tîte dynamo machinîe has traveicui sincc its
invenîtion, andti proives that flie mii ai inventars litas nal tce-
tnained inaictiv.-Lzt Nature.

PUBLICATIONS.
We have rcceivcd crit; the sccrcîary a tup) if te annuat report of the

1 oronta Borril of iade. il às volume ut too imges. containsing (titi statisîles
of the çity à commerce.a list t.f the nemlcrs. dî.iriplion oftie ncrt flusrd ni
Trade buitding. annual reports ai the president. secary and trcastircr. ctr

The Elecinial Retiez,'. Ipblshmi ai x.3 pari, Row, New York. celebrates
its sentît annzvcrs;ary lzy iss:îing.a vcry handtsonic D=cnnLit Nîgmier dacdc
Feblruary 201i, t892. T'is issuc contatn a large n:am>e- ai very Izandsonie
illusirnîtionan anuî,,rotis sp-ctal -trticles ai mnort chtan ardina1ry nit-rit. A
Iîa'.iory ci clectrîcal progrcss fot- the Sxist tert yrirs as an important frituîre.
I lits liccetinaai Nuaniber oI tîte Alt trial Ae7,zr.-o ta itk intcresîlng ta the'
layntan ant lcctrîrt.tn, .înd pauacaits &i a gt.apli,,, andi intercsting mnnrr
the l.andmnarks ai electricity for the pst ten ycati, witta an outtinr ni whai
lthe (uIst-e inay have in store for us in îWs field.
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A .iv c s k i. n x ta i c. " et s , i o n i s tl l lU k ai tô n ( tî it ti f r a d v e siî "l l"g sh o U i.
feach elle affike ag i i i la sut er ghasll tfic dahi. of eli ioaa(h imm.lai..pîgri i -it .f i..ue Chania-. ini ý. I<caerigitî*.t vlle maderi wi.eîever desi.

mtlsoqt * f 't.1 th îe adl.,iî..e. 1iii t.. [figure îsr"r çuinî'
t iance wili the intiu. lios

of t se Advegîu.er. relucet% f.,t ti'arge 1ai-t euh the ofice as eui as elie aiiiil day
of tihe mositi

X ISl.4citR 1 'Ti ONNI4
tis e T114 -Aiai Ni(%%- %si Le iasaited w s rulsctiblert in thse i>wiiisnii., or thse

lyisi itatti tiepnt iretc. f-.r $1 x) lier aniuiis. so cs% t ts ix nesihc. I1 lie tite.
of s1tb.rtjin iniai Le rciîaiiie 1-Y . titea, v. in teristeiel tetter. 01r miosal rdet
payabsle t-, C. Il Msitmr. l'lease .5.. out senti tisestues -in local Isanks isii..% 25
cents là aSied fo .m ofsic dia. oastl g.v entsc als sarràeitets ~If sers toute Lie Ili
m.endcrtiit. NuIeasrîastiosss (loin rteign s.xuntîes emiaaced i n tise t;entrai Postai

Uncion. $1."a lier anifiles. Susassaîsîî.ass ai, saual.ie ti atIvmnIe. ,1lie parer sit lic
dls<seidnued ai expirasson .f itrni p'ai-I rir if to sisiulie.l l'y the stilwn rîtie 1'uit
wiice nos. u,.I undsentandinx eaits. <ssil ,c ,o-ntinrsud titsîj ingtruttoiitý tai di%.

continue art e ceeied andi aIl aieataize. liais
Subscribers naay bave tise smailing addsre-s .-asanWe ras eten a%' duedd li A a

gi-dinar' CA.AOu. east isvî'e the04 a# ",il as the sun. "Irrii.
Thse fuisicr sisild 1-e tactise-d of the failure cf suLs-bcrs tusreceive tueur paisi

Pprgtiy andi teraiiaay.

Cote spcîdenc Il Invistds unis ail îsiîsk. : lema g itimaieUy %%iiiin the '.ccflc oi

l(x~ tict'i have ileîtiutisîtr.tcl the sapcrlortly of por, Clatin
aes cotîparc(i v.îîit ,i.c- Tiîtîu.. rte infcricirity of the >4iass
ustialiv ttsed tsi the manufîtacture of insulators is 1iv-ci as tc
cause of tliir tnieffir-iecy.

l'tilt avs of lthe SIalte of àSctn N ork pro% fie for the esempîstl(I
of ititiîaficmnrac.s froni altt l'lie court% have bccn askcci
to decitie tniietlier dclett liglit %tations arc cîîtaild lu rank -es

aîiaaîtsacîoraes iteg 1%lasoit a'. th5  Clet trir aly is a1 Iîtaitîac
turcs] produsti. .&tti atu dcc tIt. slttiont. a itantif.st.tor>.

rilv, imsportaann lutîot cClin es matie titt anl tnderstanding
lias lie taiiusctl ai I>ctwcci Ille lhitiisot Hotustont Co. andt
Ille EdIStan seCItr.ti 1Elet h it CO. usItILIit n ii rebtait int lC anIai

ganalin a .u e.i~dateo u Isle illiccss t. oitese >grcai tiLons1.

rhis aînatgasnatiun misl titcl otbi bIeefi tai lu ail thc iainti-
fai.îuring antd statppi itoies aasutis f as ils object secis ta bc
to înaltnlaii rallier ltait t(ut prt. es.

TîssE 1, recçi ,ection of Ilte Nlattonary caîginccr- of Montreai
have organizcd a suey, Ilte officcrs of whaclt arc as folloiws .
i'resitdcnî, J. (.tiaiîund * lirst % es presidest, C. Totîrgeon
setonti st -rsdnJ. It- ce..u, ,scc.ir W. t.eneiron
,tsNt.tnt.%,ecrclairy, A. l.attir * trc.cstttcr, J. Martincats. Cosnt-
itttttec J. lissitte eianîa.,i. lcriter, 'I. Langlois, A.

iiiaW. Lctlaitc, R. )ruun andi J. (a»'utlticr. Cuardian, C.
.Molleit , endtirJ. 1 renclle. Tlac iieinberbiialric.îdy ni
bris upwvaids of one huiîdrcd. The proinoterb oftis ito.siient
airc ta bc -oitgrattilatcei upoi thc buccess wltcb ]lis autendcd
iteir efforts.

Wk--are rettodeci of tue ter rible c alatiity n lît-dt I.ppcncdl in
Quebcc on the i2îth uf Fcbruiy iast year, Mien: a boilcr explo.

sion Lkîii tve nî> persuns .el the Rivcrsicic Worslcci Factor%,
b% report% fronît Qýticbet- tiat Marie Titericti lias entcred .1n1

.atttmn for $iucou chantages fot lthe kilîng of her litzsband liv
the rxlostion at lte nuor-tcd factory iat year, agatnst tue di-

rclur%, Mess..ndren i'aton, R. W. Ilcnicker, R. Itrodie,
John 1'tirnhutll anîd tlt 11 on. NI. AX. Couchraine. .\nothcr pla;iff
naied Imîcaîtt ,itei, 4.. t.titiin4 $2,000 frout titetu for per.
inanient injuncstsîae on tue saite occasiont. As te taw
new btatds îliesc parltes* iiiv recover tilt dattiages claîtîted,
anti s sca ite IOss çaI tit Cottiparn% b> the c.saosio: tsill bc seri
Dits Othit botter on nerb shouid take cicr)> precautitîn tu aoid
sucb comnplicationîs as have arisen in this case.

Tîur opinioni wliit prcvamtcd ltoa large exieni saitir ltinir tto

îllat tterc %as an .tliusdttlc of parofit ttt bc tlict frisn, -be
ItUItieas% of sttpplin let tc ris. tt1ht, .%tilt tt.t (Ctist'scttteitl>i

io the tsitcl t tîîtasttc ip.îi torpotiOns l Itr h andi C

raIe ihcir tasiI pltat. v- tîtttll>(1 lig1 dist redîted. I îs.îî
luil IN Ilte t.tsC as siionI ny (lie fat thtt ses cr.t of Ilte qO rl#isra
tiosts n ta pît iaeti plant. an itieigagtè; iii f ile itatft i 
Cict Irit. ligit, arc titti eitîtas orittg le) sdi ut lu pris .tir a

c n' tte ltier-s .are l~t t htrtutgi at exles ente tif 1f
e tàltý y vit the tmantagemtet of cetîrrir alîltitattî, niaici lii th

sev 't U.ariîiétg) tîcir ticigiîkrs. fi k. sha ii 1it Irils le
eNis.ecre uhiat In Ilte tîasds tof those n-ho liasve 141eî d11r i

c.apitl i file Itlttsttcss, tit resîtls limse iniitiasi> in-tatieeN l,,i
ttîtîrolitablc, andîci ais sale tu s;îy thai .s a fil rît iat îe tai 5
iîtestt i% ii<ciy 10 tc itittre ec'ttîottiuai îi.t Itit e'xerî-iscd h) lthe

tilwiili.ul t(tfsmuniciiai corporaionts.

*in-foraa eieîing or tilt- liviets» C(Iuq>pedC i.11)ùr a , If
stet titttn tvilti lteethoul tof t'r.ltcI.t lesît e took paIse e taitut

es ets. tof 1-*lirtitr) 241h. lis reslx'ttse ltu i~itts frutî5 tilt
fat tit> the buiîltinîg was liîrtngcd wiîi ciîizcnis iii tact mu ý.rc.tt
%Vas tite atîcîîdattcc ttt il wsas lu a1 large C.ýlen1 itttsî l)t

etatlie mit.î tntcreliitg .îppia.nîes tontatatttd ni ut lt
trst aI tii tati. . itl lcttg l ie cqtljililclt of clis olitiol is flo t 4 stss,

plec, yet %%titi the addtiona tif lthe tienv tahoraîosy it is iii .a )q
tuin ta gis-e lountttg itit a 5411tsf;lttory lcc itîicai îrdaîitî>,% ail
mlsil, tocitatticai and ciectriciti enginteering ande ardtitee'iure.

fi aý stabjes: t for contgratuliationti îî;t nve ]lave ston a nttilte
instittion capatule of ittîparling institioiî lu otir )-otitig Ilteil in
ittese impotîrtant brnhs , andl froti lthe spirit of car 'tesîtuc,
itsici ss tici:îg snnifcsted b- lthe Mainistcr of Edttcatioti anthe î
facitt, lthe Scitool of Scienice sczeins sicstitiecl Sott l ritk
aitng lthe best ejuippcd andc inost efficient tcittologi< il
coiteges on titis conlinet.

Wi: publishi iii anoîther colun a latter froiti a suliscriber at
i>ctroiia, catiing attcention 10 the tact titat îtîany of the renter,
of lthe Nirws iack a rudiicntary knowtcedge of ctcctriciîy, in
tiîtding f.astîiiiarity wiîth lte tciiîicai ternis ctttpioeîd in the b i
cîsce, atîd titat consccîuenly mîucle of tue informtation fttrnisiiect
by îhîe Ei tcî Rtc-s iFss's is uninteligible t)i llis claits of read
crs. We hase ont been unaware of lthe fart tru wliicit otîr allen
hit kb calied. axîcim ts ndcas'orcd frot tinte îo limie 10 publîsti

sucli inîortitiot as nve cecttîcd wotlie baio advantagc to prt
mnary stttcits of etcctricily Wc have aisoi îo sote extent ptub.

tibsied eiiitlions of lthe teeitnical ternis etnployeet fi sould
.tppcar, lion cir thlit n-e have nul gotte far- eiîoti inti ts direc
liai t suit the reqtsitesticnls oI sornie of otar suliscribers, anîd

itierefore wve are vcry gfad that otîr attention lins becen directeti
tu the stîbject. It is oîar desire titat subscribers sitouid adisise
tis iii Ibis wa>, of titeir needs, and tus ptlace tas in a position toi
stsppi> thin. In lthe present issue is îîttliisiel an article liend
cd, Il %V'iat is a Dynanio P' n'iich bas been nritlen iîih Ille ob.
ject offtinisiting tue informiation asked for iii our c'orrespontd
cnt's tetter. 'aVe sitaii endeavor ta supplien titis article lis
others cequaiiy easy of cottîprelieîsioî, aîîd wiîiclt n'c trust n-lt
serv-e 10 expin ta those whio arc incxp)cricnccd, tue principles
on shicit the varions types of cicîrir apparaltas arc cut-

sî ructcd as wivel as the tîtcrlîods of tieit- opetioîi 1caIIwÎ5il,
if an> ofaour stilscriliers have sutggestions to mnake, ive suait bc
picascel if îhcy ivili preserit thetti.

Mucii bas been iieard of the danger attendant upoat tue
systei of stringistg cicîric wircs ovzrhieaci, and' reiîeratcd
dcniands have been mie lthat ail %vires bc îîiaccdl undergrounod.

i is qtîcstionabie, lioss-cser, whettcr lthe earryiog otît of tbis
dctîand wotitd flot tend ta enhance raller titan ditninish tile

danger. An emaniple of tue perit wvittci is tikecly Io attend the
underground syscîni occurrcd in Toronto a len' days aga.
Ittntniiitatîog gas Iront lthe strecl mnains Iatand ils sia>' in sufficient
tînantily itito one of the tttan-itoles in tîte publie strcets îiîrougli
cs hidi passes a telepione cabie, to require but lthe faintcst
irtdnctiott spark, froin the cascring of tite cible, or a spark of
atniospliiii: ciectticity ta causse ani explosion, Tise spark,

appears io htave licco fnriirAiming, for suddenty lthe heas'y iron
tian-bale cas-cring %vlicb had been i'irtiy bolted dtown, n'as tanti
Iroin its scat and carried inta thec air. A horse whicb wvas being
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driven past fluc spot at tic montent fil loto tble man.iiole, anti
before t couid bc ext ricatcd tiiere occurred a second explosion,
burng tlie animal sevcrcly. 'rte driver nf tie horse ami
anotiier person wlio Ilappcncd oi ho tirer file mait-hole %vluen the

ehr~nioccurrcd cscnpcd wi'th sliit injuies. It is a Wiel-
knoui tact fihit abouît la, lier cent. nfiflie total supiy nf illusitîn.
ating gas îviîîch goos 10 the Street mains leaks out rit fle Joints
and s-ituates tile eartu. Thiîs Mas mlust ind uts way inti tlie
man-lînles, arai rlien tie ruglit admnixture ni gais anid air is
reaclied, tlie material is readi(y for an explosion. Tiierc is always
danger %vitli underground rvres that flic inductive currelît set up
inttu fl caid covering ni Ile cable may becomie sufficiently strnng
fil gri-nrate a spark rvhiicli would loie icns ni igiing tlie
t:osiilimu!tibic uiateriais. l lad flic explosion In rvhîclî ive have
tceicrecd taken pilace fi tlic tn-blce nt tlie intersection ni King
antd Vonge streets, wiero flie tnrarc îs always great tluri-.g

buhu's rurs, thîcre rvoîld iut ail probabiiity have becîr iny
pe -iîe(. rie ciaiiy Prcss which lias si, nitea ieid tp tol
t'env fhli orrors ofitlic ovcrbead system, sliouid non' liave soutle-
doing to say on tlie other side ofiflic question.

IT i-, learîcid that tire Conveittion ni tlic National Liectric
l.ight Association ni tlie United States wimclu tonk place înl
IiuiI.ii hast week iras perliahs tie ist sticcessiai, front aî busi-
ness point ni view, ever liehd. Tie social fruvnlity wlich tras
,o îmîarkci a icature ni ionier conventions iras to a consîderabie
exteuit imorvned clownr, andi thercby mluclr valuabe tfinie %vas
afford cil for the considerat ton nfiunatters ni sertous moiaint. No
action ras taken on tie ircion t0 change tire namin tfie "In-
ternrational" Association. The dcvcinpntcito nic Canrdian
Elcctrical Association iras no douht taken 10 mean fliat flie re-
prescotatives ni Canadian elctrical industries consicier that
thcmr înterests trili bc hetter servcd by a pureiy Canadian
organizatint. It was dciedd tuat the conventions ni tie Na-
tiontal Association shahl irereafter bo lreid not nitener titan oncc
a year uniess it shouici bc chouglit advisabie foliroid a ilceting
next year in connection rvith flie Worlds' Fair at Chicago.

PREVbOUS tu the organizatn of nicu Canadian Electrical As-
sociation, Mr. S. J. P>arker, Presidcnt ni tie Oven Soundcl-Ic-
foc Ligirt Co., issucd circulars 0 tlie orvners ni ehectric plants
in Omntario, rcquesting information rvbicli ivould serve to idli
cale flue financiai condition ni tlecmmdustry. Quite a nunîber or
replies %ver- rcccived, and tbe resuit is ni a soienbat starting
character. Out ofitwemrty-flve companies ribo rc!ponded tu the
eclqumres, onî>- fourteca ocre payu'q,- dividends ; ont ni tirirteen
plantîs operated by stcamtt poner, oîtly five %vcre payimîg dii-
dcnds ; -id nut ni a total investcd capital of îteatiy $,oooooo,
556o,ooo ivas paying nu roturn 10 the owners. Tirose comtpaies
ithich ii're paying cividencîs wcre obiamnog front their .custom-
crs ot less tiran tiventy-five cents per Iamp for sucr hantps as
wcrc kcpt burnmng until mnîdniglrt, autd forty cents for ail nîglît
lamps. In vien- ni this slrowmng, titere us great necd for stops
to be takon tu place the business ni ciectric lighting on a more
profitable basis. This cao oniy ho donc by umens i united
actionr on the part nf tirose intcrestcd, and %ve koo no better
%'ay ni dicaling witîi flie subject than thirough tie metdmn ni tie
recently organized Canadian Electricai Association. WVc under-
stand tirat prices un Canada are vcry rmucîr ioîvc-r tîran in le
lîrmîcd S1-tates. The prescrnt condition ni affairs cannet last fgr
anv iength ni fiiie, and the soniner action is taken to bring about
an improvement the botter for tîrose whiose capital lias been in-
vetcci in tice business. There is no reason wîîy caîpital investecl
in eiectric liglrîmng shoulci bo non-profitable any ure fiman %%,len
eniplnyed mn other iegut:rate enterprises. No individuai or
conîpany shouid bc expecicd to cîrmplny thir îîoncy for fic
public benefit witirnut recciving a fair return in tic vay ni profit.
We understand flint à1r. P'arker, n-li s mn possession ni nîuch
%aluable data, liras consentedl 10 prepare a paper on flie subject
for the fortbcoming convention ni flic Canaduan Electrical Asso-
c'ation to be lield in the City of Hamiltonu, in Jîne next. Tis
papîer siroulci provoke a full discussion nf tins ulost imrportant
question, and result in sorte action heimtg taken to hring about
an intprovement.

~As null ho seo by tie report mn atuioller colunîn ni the mocet-
g fthe Executuve Conimnttc, tie Caimadian Electrical Asso-

ciation is a live andl growing institution. The siemliersbiip
alrcady numbers about 35, nui is epresetîtative nf flic trading
clectrical industries of flic tountry. flurisig flic last îontlî the re
have en reccîvcd a considerable numhrer of .ri plitations for
inecilbcesbip, soutle nr whicbi have rcccird tile aliprnval o ic
E4ccttive Cnînînîtcc, white sev oral otiiers nvhici tainte to band
akt a Inter date are waîling tri bc passed upon by flhc colniiîec
at its meetinig 011 tlie 9thi îîst. Sorte oi these application. Il. vc
coule iront flic far 1noîhlî-west, others fron tlie maritime pro
vinccs, Win lîîîîay bc rcgatrdtcd as a graîifyiîîg proor f viily
dhffusecl irutcrest inic ue îîicncnt. At (lie fast îîrccting of flic
Exccutir c, sub-cnoiiittecs wcrc appointcd to bring tlic Associar-
tion andi its objccts before tlic notice ni persons iîrtcrestei in
clectrical iatters, and In flush forward the arrangceiets for flic
first annual convention rvhiicli rvill take place in 1 laiiiittu in
junte. ht is alrcady certain flint a1 irunmer or very valt:îhic
papers rvill bc foitlicoi:,g at tfis convention, and it s flice de-
tcrmillatin or timose wlio have flic :mrrm ligeî(s ini lmamîdi
Vîat thic occa-sion shall bc nor oi , linchli iterest tiraI .11
will bc aiply repaId for thircr atterdamîcc. WhIite tlie main
object of the convention trili bc til aflord instruction and busi
ncss pro'.1t toi tiiose cotgagcd in clcctrical entcrpriscs, nur clectri
cal flmeîtds iI I latiilton nray be depended on fil provide rvays
and mntias t10 rentier flic visit a pleasant ne front tlie social
point ni viett. *n t hiose iwho have fot as yci h>ecoine umeml>e)rs
ni tile Aîssociation, We wishî toi sîy, it will pay you tn dIo So. If
you are clesirous of iniproving your kniovltedge of cectricity, or
of any fomi of its application, flic Association %vill assist you; if
you have your caprital investc in lrte business andf iant to know
lion'ftic grcatcst rcurncnration nmay lbc secuircl fronit it, tie As-
sociation rvill bchp you,; if ynui wisli tu sec hostile legisiattioni (le
rcatcd anod crît-ibroat comnpetition donc aiay wilh, ynmî should
cnncct yourself with tlic Association nid n'orl, sloulcier to
sbouldcr %vitb tiiose in arc dcsirous ni pronmoting electrir.d ini
tcrcsts in thesc and ail otiier diircctions.

Wi. îould strongly urge uipon central station mianagers %vhn
rcr supplying incandescent ligliting, thic advisability ni uising
flic meber systein oi supply ooly, for tbcn the erîsbner pays for
just ivlîat lic consumes ani o more ; tice companyl stiiply)ing
the current will (lien finit tlîat tbey can add fîilly twcnty lier
cent. additional liglits on tlieir <lynamios. Voiler tlice cortract
system il is found tinit the custoiter wîi burn .lili hihgbîts
whcthcr hie actually requires tuein for lmk business or not
%vlicreas rvitlh i oder systcin ni sujipi> lie rvill knorv flint %vîren
ie turns on a liglit lie conmnences to pay for il, the c-nnsequcnicc
oi whichi is tîrat thec arc no more uscd tilait arc actu1, re-
qriircd. ai if if us mmmid ilat flic occasional ligInmng of one or
two lîghts in an unirequentcd part ni the -,tore ib necessairy to
dlîsplay Iris wares, care is takeir t0 sec tlîat tlîey nie turned off
wbcn thic)- are no longer requircd. 'l'ien again tile revenue in
inost cases will bc folunc to increase ratller tlian dinîiinisli whlen
metors arc tiscd, for wbîlc ilîcre niay bc actîiaily in increase in
fice anunt ofnroncy tlint is paid for the liglits, tiiere is bould
to be a perceptible différence in tlie coal pile. To tiiose coin-
panties or indîviduals who are ruinning dynamos until midiniglît
only, therc can be no qluestion but (bat it uould bc ci decicled
bcrt ton, for then the customner wlîo allows lits lights fil hum
(initder tlic contract systenm) untîl tlic mîachine stopus, 11just as an
acIvertisemnent," even thougr luis store bas heen cînsed two ot
îlîrce Imours carlier, wvill invariahhy turn lus liglîts nut %bor. lie
closes bis shop up for the nighit, whlicli means so unuicî in pnckcî
ior tie company supplyinR them. There should hie no lîesiancy
therciore un adopting meters, whiclr %ith a iuîontli y rcntal nf 25
cents, wîill Pay interest on tlic .îmount cxpendcd for thler, and
leave quite a nice margin for wear and tear. Wé iveil know
flhnt thîcre is a tenclcncy wvitli sorte managers Ico doubt tbe prac-
ticability nf cicîric ineters, but tirere cannot be an atoir of
doubt in tbat direction, if tbcy itit but lool, tip flie records
îvherc îlîcy are extonsivel>' uscd hotu in Canada anrd file t3nitcd
States. It is but a foolish prejudice at best tlint %vill sway one's
opinion ti tlic extent nifflot using tilent, and a prejudice finit
wvoulcl soon vanisli into thin air liii îlîey but give tlhemn a1 trial.
In fbns connection they %vould perlîaps conte to rcgaid tilent as
;% ventable boon %%-lin they shail find that as a resuit of thecir
use tbcy are deriving a revenue froîn one buncireci or more ligits
nul ni evcry five buncired that their dynamos are capable ni
prnducing. Wiîli such meters as tbe Scli.-llcnhergcr, Slattcry
and Thomson Recording IVait-t.Moter, many hundrci or which
arc in daily use, ut scemis crmde, andi ne may say, alnts primi-
tive, tu sec ligliting compar.. instaIintz inicandesccnt liglîts at
su mucb a mon-tb or >-car. It is a Weil known f.'ct îliat in
nearly al) tlie large Europcan cihies fie current for hoth arc ani
incandescent lighting is supplied by nicters, wvith fitnie or o dis-
satisfaction among the customers, and îvith esecr> s.ttîi.rction to
those spipplyine thcm,
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THE ELECTRIC TRANSMISSION 0F POWER,
liV (jISiIiWTkAI

(G',ntintied frem J4eruary Numbeer.)
WVhat wc gcneraiiy desire to get mn I)ractice isa constant speed

of the motor, nha ria> bc dte iichanicai powecr takcn out
or i t any mtoment. Tis condition is dht saine as that le.
quircd fioni a good stcan t eginieci or nîer %vell-governied pimei
moves *'ie construction oft i notor to conpiy n~ith titis re-
quirenicnt depcnds, of course, on dte condition of suppiy. \Vc
can imaiinc a large varicty of cases; but, fromi a practicai point
of viîew, 1 nccd oniy considcr two, naniely, suppiy at constant
pressure sut h as nve gcî, or ouglit to gct, froin mains conncîcd
wilth a central electric lighit slation, and siîpply of cui rent nt
constant or variable pressure froin a generator trecttd spcciaily
tor dt purpose, dt reg~ulation of current and pressure heing
autontiatîc. Trhe latter case is tuai more particularly met with
mn long distance transmisbion of large powers, the former is a
Case referring ratier to dte distribution of smal parccls ofpower
over short distances froin a central station. 1 %vill takc titis
i rst.

Wc have, thien, titese supply coîtditîoîîs- pressure i dtî ter-
ininais of the itotor constant, current variable according to dtît

Fia. 4.
caîl for isowver. L.et Oin dit tiagrani Fig. 4) tit cuime F reitre-
sent it characterist ic of itagnelîsation an electrontotor, thi is,
a curve obtaineci b>' ploiting amipere-lurns of exciting powver
on lthe horizontal and total fieid strength ,dcnoted in dte for-
inul. b>' F or Z) on thte v'ertical. If dte muolor is series-wvound,
vou sec that dte larger tit current the stronger twill be ils field,
antd 1»' rcf'crring to dit E.M.F. formula >ou wiii find that if dt
speed is t0 rcittaiit constant lit cotinter E...must increase
in thte saitnc ratio as the field strengtit increases. But the
counier E.à\.F. must, under ail circunstances, be smnailer titan
the supply E.M.F., b>' just the atinounx reqiiired lu overcomec
resistance of the circuit titrougit the inotor, andi titis différence
is, of course, l)roportionai 10 lit current. To satisfy it supiy
condition dte rouilter E.M.F. of dt intioor ouglit to siightiy
cecrcase as dte fondi, and vitit iî dit curreitt, increcases, ien lit
speed %viil Lkep constant. But titis is exactly the opposite of
wbat tc miotor requires. Say dte mnachtine is running.a: a cer-
tain speed, and giving out a ceilain antounit of mecitanical
powcr. N'ow incrcase the fond. l'ie immeuliate consequcnce
%vill be timat it speed is slightly 'lecreast(i, the coutnlr E.MN.F.
is slightly decrcascd, and the current is increascd. This wvill
immedi.ateiy strenigilten lit field, and thus raise lte counter E.
M%. F. again ; this wili check, the current, produce a furîher
drop in r-peed, and so lit rcaction wiii go on until a newv stable
condition of working is rcacitd i a larger current and iower
specd. If we tlve the lond off, the sanie reaction takes place,
only in the opposite sense, and the specd may becone danger-
ously iih. ~~iu aehr ecie appeits, of course,
only if the machine is %vorkec on the rising part of the E.Nl.F.
characeristic E, it part whiich ne svouid ntural>' select for
economnical worlking. If %ve ovcr.e.\cite thec field ma.-gnets, that
is, if %ve employ a great deal more field %vire than neccessary,
thcn wve can %vork the mtachine on die dsooping part of the
characteristtc shtown by a doted fine in the dingram, and
obtain approxintatel> -onstant %Ipced betwecn certain liiits,
but lite machine %vil] sui bc hiable to race as sooin a!s wc thrni
tbe fond off coît'mplcy. We titus tind th-it a senecs-svound
mnotor is ccrtainly flot suitable for our purpose.

Let lis non' inquire nietier «e shmli bc aniv better off with a
shmai, wound mtor 'Ile l'cld excitation ini such a1 nat bine
docs flot depend on ite currcnt fliwing tbrougi dt artiature as
n a series machine, huit il is simply the rcsmit of the terminal

pressure ; il, alier wvords, wlitever current inay be requircd by
the armnature for giving pover, can be and is, in tact, suppîied
by tit source of current, %viîhoui ini ait> way iffectiig dte field
excitation. If thie terminal pressure varies, dte excitation and
dte field strengtlm imust also v'ar>', but a variation in the working
current %vill not clirectly influence lime field sti ength. h n %%,l
honwever, inciircîly intfluence it b>' reasoît of a bubsidiar> efïeçt
terinicaily ternmed "1aiinature reatctiot," andi titis i shail inmch
upon sîtoît'. For dit present wve neglect il, and assumle
titat the curve F correct>' represents tit field strengtit a's a
funiction of dtît terminal pressure. In machines liming
wrougitiron inagnets dit irst part of titis curv'e is almosi a
straight filite, and ini titis region the field strengthi is cose.
qcnti>' ver>' iear>' in direct propoition 10 thte terminal E.
M. F. To work thit molor i ttis part of ils curve ail wc hitac
to do is to supply il with current ai a pressui e sensib>' Io%%er
titan timat for whit il is designed. In good machines tit
resistance of tit armature is ver>' low, so that oniy

a fw er cent. of thte voiltage supplied is lost mn
resistance, eveit wien the maximum current flowvs titrougit dtt
armature. If, tîmerefore, %«e worl, it motor coitsidera biy untler
ils pover, te armature ioss will be alînosi stegligibie, that à., to
sa>', the counter E.1tl.F. wiii be ver>' ne.Lrly ecîual ta it supp>'
E.';\.F. iZow, if you look ai tit formula for E.M\.F., you fiimd
timat on dte lefi yoit have a value ver>' nearly equal to the
supplv E.MN.F., andi on tit rigi you have a constant mnultiplied
with it product--fieid sirength and speed. But ite tield
stre:tgth utîder our special conditions of working is proportional
ta dte supply E.«i\.F. on both sides of te quation, it canceib
out, and yoti find titat dte speed, mnuiîipied by a constant, is
eqîtai to unit>'. Titis, of cours-., holds good for an>' supp>' E.
M.F. within thte straight part of dit curve ; and we find, timere-
rore, that the speed lias a defmnite value whichi is independent
of it sultply E.tN.F. WVe have itre arriveci ai a verv

reakheresuli. l. is ihis, ihat if you wçork a sltunt-%,otorV
underloadcd and ail a lower pressure titan it is designed for, %.on
ina> %an, titis pressure within certain lirnits without either alter-
ing dit spcd or the powver given out.

As, liowvever, dte mator must be large in proportion to its
work, it practicai uise of titis renmarkable property of shunt-
ittors is Iiiitied. WVhat users ofîthesc machines svani la dIo is
not 10 gel uitile powcr oui of them, but to get as niuch power ab
possible, and, in inany cases, mtort titan wsas intended b>' the
diesigner. Let us, tien, sec iiow we stand in the matter of
speed and power regulation wien we wvork dte machine tbrougi-
out dte whole range of output for which it is designed. First,
as to speed. Let us assume tiat tit machine is working at a
certain spced giving ofî a dermnite amlount of pewer, and sup-

pose ttc wisb to increase tbe speed. Howv shahl «e do il ? Thc
E.Mý%.F. fonnula tells us. V'ou see that field strength and sperd
occur on tîte saine side of the equation. This means that the
one can onby bc increascd ai dtît expense cf the other. If %ne
uant the machine tb mn f.i3ter «e must wealcen its field, if ne
,..ttn il ic0 mn slower %ve muist strergthen il. The variation of
field strcngth is most convenient> brought about b>' a variable
resistance in the magne circuit. I have sucb a resistance in
dte shunt s ii-cuit of tbe mihine before >'ou, andi can slmot >'ou,
by an exlierinient, titis metitod of rcgulating the spccd.

In this c\pcriincnt we have altcrcd both the specd and
power, because, by running fater, wc have obtained more cul-
rent fi onl lie second nmachtine and a brighter bight in the bamp.
Let us non sec whitelir il is possible to kecp the speed con-
stant, and yct %ary ilie power. l1earing in niind thai the
dynamo is a reversible tnachine, and dratving a pair.llel bc-

i
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twccn a shiunt-dynamio and a slîuît-mnotor, we conclude tit
dicre should bc no difficulty ini doing titis. The ract that a
%litint-imotor is ant alost self-rcguilaîting machin(. lins been
tirt poirtted out by Mr. Mordey in an article whiichi appeared
in j imury, 1886, in the Phid/sophical dl4iginie. 'Mr. M orlcy's
re.t,(ining %vas soînewhat as followvs - - Wc know that a shunt-
d: nunio t%*îlI, if drivcn nt a constant spîcc<, givc a.ni alinost
ti-t.tali terinral pressure, no inatter how rte currcnt inay

%.r: Consequcntly, a shunt-miotor, if supplicd %vith currcnt i
coîiant pressure, will run ai an aliiost constant spccd, no
m.î,tîcr how the tend may vary. On tesîing his titeoretical
dcduction by actu:tl experiient, 'Nr. 'Mordcy %vas able t0 coin-
pletely vcrify it. [n one set of experimients the supply cuirrent
%us, kept i î4co volts, und the loaci on the inoter was v'aricd
front i 8 t 16.3 11.11., yct te speed only varicd bY 3 lier cent.;
and a siniilar resuit %vas ob:aincd wvith ile saine machinenat a
bupply pressure of ioot volts. 'Me. «Mordey stated in his Piaper
tlî,it the itagnctit <istoriin of the field %vas ni, or, as ive sitighit
.aise terni il, that tite artnature rcaction w~as negligible. Il is,
liottcrer, Cas>' to sec that, even if the armature icaction is
sensbible, wce can ycî obtain ver>' (air regulation. î>ro'i<le< wve
ttke care to have in the armature circuit such a resistance
tîtat te voltage loss duc to tbe resisiance is about eqtîal te ihat
dlte to armatutre reaction.

To explain titis 1 mnust first say a fewv %ords about armature
renction, a phcnonicnon which may, pcrhaps, flot bc fîimiiliar te
-l of yen. The current flowing througi lte armature trans-
fnrins it into an clcctro-ningnct, whicb, Io a certain extent,
opp~oses tc flow of maignctic lines cilanatitîg front thc fteld
inngnets. This is the case bot in dynamos and motors, though
nlot quite t0 lte saine extent. The larger tîte current the larger
is the opposition which tce armature offers to the field mnagnets ;
and it is the field strength wvhich remains, after rnaking allotv-
ance for this opposing magnctic force, wbichi is productive of
clectroinotiv'c force. 'ro calculatc corrcdy tue counter E.M.F.
of a shunt-motor, wc inust, therefore, .nnt assumt he field
s%,rengti in our EM.F. eqîzation to bc- constant, as 1 have donce
hithcrto ; but wve must assume that il decreases slightiy as the
,îrnnture current increases. Graphically, titis is reprcscntcd in

FiG. 6.

Fig. 5, wvhcre the current flotving ibrough the armature is
itteasurcd on the htorizontal 0 C, and the field strength is repre-
bented by the incliner[ full Une above. If there %vert noarmaturc
reaction, the field sîrength wouid ho given by the dotted hori-
zontal lino. If the speed is te remain constant, the couier E.
MI.F. must be proportiona-l to the field strengub ; and, by sut-
ably altcring the scale (ivtb which wve itoasure Uic ordirnles in
tue diagram), %we can takze lte top line te represent counlter E.
M1.F. 1 have acccordingly nîarkod il E E.

Tho vecrtical distance, 0 E, represenis now the supply E.M.
F. ;annd when the motor is running light, tibis is, of course.
equal to lte couneter E...Nnlot a load bc tltrown on,
causing a considerablo increaso of currcnt. Tue couniter E.M.
F. necd now flot bo quite so large as before, since pari of the
supply E..F as bccn ailrc.ady. absorbed by tîte resist:înco of
te armnature circumit, and tc counter E.M.F. nec oîtly balance

the remai.inder. Wie find, tlus, that tc supply condition of con-
%tant voltage requircs the counboer E.WMF. uo bcconte lowecr, as
the powcr dema.-nded from the niotor ittercases Ai the same
lime, the working condition of constant speed can only bc

iined by a iowering of te couer 1 M.F. as the Cutrrent in-
creases ; and il is, iltercfore, perfeciiy obvious ilmat, if the iow-
crimtg of tito counter E.MN.F.,a.s deîerirîed b>' cither condition,
is the sanie, we must have constant spccd -it variable power-

thar is, a self.regliniig ntotor. (eni-rally, thc liste L E in tîto
diagrain icpresenting touiller E.M.F. is tinot <lutte -traîlgbt, but
slighltly curvcd, prcscnting tîte contcave side te lthe axis of
abscissa, ; witilst tue hine represeaîting resistaice loss throlugh
arniaturc is, of course, quite straiglit. If we se dlesigit tîte
machine aîs te gel exactly the sanie sj>ccd Mielîn running qîitc
ligt andi fully loadcd, the spccd %will bc sligltly less ai liaîf.
lend, but the différence cau oitly bc vcry bilall. I i able t0
show Yeu tilts property of te slitnt-ittotor te bc alittost
pcîfectly sclf-rcgulating by mens of the apparatuis litre bcforc

''Thus you sec thnt tce sîtunt-door nmotor is an excellent
mtachine for kecping the specd constant wlctt workcd osn a
constant-prcssurc circuit. 'llic oitly drawback te lis cmploy.
tment is, tuit tbe resisiance iust bc inscrtcd 11110 tîte armtature
circuit at startmng ; bîîî titis înay be donce autoîîîalicaily, b>'
placini the resistance pcrmialintly in circuit, andi caustng il t0
be short circtîîted by mens; of a centrifulgal rcgulator fixed to
the armature shafi, and so arrangcd lthai wheîî thte specd lias

atancd a certain value tite balîs fly oui antd close a switch.
Suticia auîoinatic device is also of vaitie iii case tc motor
sltould be ovcrloaclcd. If titis should happen tite specd will
dlrop, and the resîstance stîll bc atîtoiatcally re-inserîcdl, keep.
ing tîte current witltin safe lituiits. By these limcans a customier
of an clectric liglit coipanly is prcvcntcd front taking front the
mains more current tban lic bas contractcd for.

Befoic leaving th subjcct of spccd regulation on constant
pressure circuits, I nîmust briefly allude te a systein il) use on
elecîric tramways. 'Motors for trnm-cars arc flot required te
mn ai a constant speed, but thcy are requjircd tu have a
voide range of torque. At starting or tvbcn running uphill, the
speed may bo low, bt te static effort tmust bc great. These
motors aIre, therefore, gencrally serics-iwound, and prov-ision. is
nmade by nitans of a compottnd switch for inserting a larger or
snialler numnber of field miagnet coils, so as to vary tbe field
strcngtlt according tb requircnloents. 'l'ie arrangement of the
niomors under tbe Iloor ol lthe car is shiown on the diagrams oit
tce %vall, wimich represenit respcctively tue carsi of Mr. Reck-en-
zaun, tc Elecîrîcal Enigineering Comîpany, and tite General
Electric Poier anîl 'Fraction Comnpany, btll tinte imll not Per-
mit of mny going into the details of the varions designs.

Wh'en current is supplîed to the motcr flot front a gorteral
systemn of mains, but frot a special generator, servîng no othcr
purposE, the regulaîton of speed and pover can bc efi'ected
equally wvell by stries, contpounid, or shiunt-mai.chines. As re-
gards the latter, I nced flot go into details, as ibis case is realîy
incltided in the case of supply at cons.-ini pressutre, îvhich 1
]lave already fully treaîed. After wltat I have said about this
case, yen will nlso readily sec ibat compound wourd motors
wvith the miain coils demagnetising aire equit-aient to shunt-
motor-s with large arniature reaction, and tîtat, in fact, a shtunt-
motor with ver)' small armature reaction, such, for instance, as
a multîpolar machine, may bc niade sclf-rcgulaîing by the
addition of demagncetising main couls on t field magnts. 1
shall later on gis'e you details of a large transmission plant
carriedl oui on itese lines, and need, therefore, flot go further
mbt the subject non'. Mtre remains, thon, only the plain
stries motor te bc considered.

In titis casc eoi the generating trnd the- receiving dynamo
aire series-wouind, and il ts easy te sec titat by suitably design-
mng thesc machines we cani bring il about ihat ihe motor wvill
run ai a constant speod under varying ionds il chegencraitor is
kzcpt rttnnîng ai a constat speed aI ai limes. Let the two
curi'es in Fis, 6 rcprecnî E..M.F. charactensîics, of the twvo
machines,, the upper curve rcferiing te the gencrattor and the
lowver to the mlor. Thc curves give the useful tiF
after dcduicttng arnmaturc reclcionl, and refcr, of course, te con-
stant spced in caclb case. The current fiowing throtîgh the cir-
ctuît is tat witch %vo obamn by dividing the difference IbCmwccn
the ordinales of th two clirves by the total resistance. The

resisiance is, of course, a constant, andi tc curve represenuîing
currentand différence of EMT' s, ticrerore a straîtght lino,
0 R in the dingrain. Tîte vertical lcngth, C R, gîves the volt-
age Imss with a curent, <) C, dlite ta rosistaticc, and tilts mîîtst bc
cqua-l t0 lime volage differcrnre, 1, 2, Ibetwcen te curves. Titis
iletcniiincs, theretfore, ite speecd of the niotor for thait particular
current. Suppose te iower cuirve ms the E..M*IF. characteristic
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for that particular specd. Notw, iet lus throiw songe of the tond
off, thcn, tie ç.urresit sviii assune, a smaiicr saluc, say o c, miet
voltage ioss i% nosv C W, and tite soliagc dlifference 1'2'. If
the E.NI.FI. chiaracteristic flts titis iles v orkmng condiition, thugn
i' _' niis be equai to C7 W, and Uie sp)ccd wviii reniain the saisie
as before. We titus fiou titat if' ue so dc'ign the machines
ilit te iifi'rrcnce betncn diteir E..M.F dîaractcristics aI an>
wvorking point ks equai te the voltage ioss by rcsisîaocc, wVe
obtain a pcrfectINy self rcguliig s>sîcni of powcr transmission.
Nlo%t of tc tratnsmti!stons lioss ai sîork Ilas e beo dcsigncd b>'
tnking nAsantage of' titis vcry salîtabie jutalit> or series
mnacine, bîît i niust stnte ai once that, in actual practice, the
c.îs>c i% not quite so %imle as 1 im hecrc represented it. Otte
of tite difTtcuities miet wvith is tat we casinos. aisays gel tue
Isso diaraîteristi e ft'. cadi otiier e.\.tct> oser the utitole
range of otput ; antiter difl'tcuity arises froint ter being
gerterally a siigiit dlifference betuscens te ascending ani descend-
ing cîar.mctcristics ; but the inost serions obstacle to (iuick ani
perfect regîtiation is the self-induction of' tc field miagiiets,
espcciatliy if te machines are large. The self-induction pre-
vents lthe raîid respozise of one machtine te te other witici is
requit cd to niake te regulation absolutcly perfuct. A sudden
clittingc of toat cannol be lolios'edl iiintediaîiy by a carres-
ponding change in te povcr suppieci t0 lte tuotor, as tinte is
required b' te inagneis îo seuîle dowo m intte neis work-img
condition ; and <iurtng lthe tratisitory period, whîci ina>' last
nitan> seconds, titete is a surgiog of power to andi fro witicii
creates fluctuation of specd. To mlitigate, îiis cvii, tierr- iob-
rasol!sky, of tue Blerlin Eiectric Comîpanyv, lias dcv ised a- plan
by si'lich a kind of' cietîricai daîtiper is appicd to the gn
eratar it te shape of au ton-inducîve higi resistance placeci
across %he itnulas of the mnagnct coils as a bhunt, and lieft
thuc perriancnity. An>' abioritai wsase of' E2l.. iici
iniigh:t otlierivise ditîîrb lte working of Ilte iotar or enulanger
te itîstiation of' citer machine spends iîseli' in lteaîine ihis
rcsîstaitte atnd tue disturbance quickly subsides.

TUIE IANE.

ipass itow te the roimideration of the line, a sutbject of' great
imtportantce. espet-taliy it long distance transmission, since in
itese cases te cost (f lte Elne forîtîs a ver large itemi iii the
total cost of plant. Vois arc ail familias- with Sir WVilliami

Tltnisn~ assfer greaitesi economyi in conductors. lircO>l,
the rca!>soing on sviiclt titis las bas ben deveioped is ab foi-

lotws :- l'he anitai cosi of poswer deis cd is made Up of twa
iiteis. 1l'irsi, the (eost of the posver oîtiy, and seconcli>, lthe
inleresi on te capitail auttlay. «rite cost oi' pows~e inttudes tuait
asieote: ssitich is svabicd tn lieating tc conditctor. If i !lcre-
fore wvish te wvork witi te grcatesi econoniy, te bunt of'
annu 1 interesi on tue capital outlay andi cosu of powier wvasled
miusti k c a minimum ; ani itis condition is attaincdl wîens tc
two are c'qîal- Prof-,.Ayrton ami Perry wvere the hirst ta ques-
lion the iractical ofticbliyn this law. I s a Plier read b>'
thein bei. -e lte Institution of Electricai Engineers, in 'Mardi,
tSSS. lte\ sitowed Ilit, under certain conditions, Ietter econ-
oniv cans bc- obtaiocd by dcpiriing front, instead of follosiîtg,
Sit %Viliin Thiîomson's laiw 1 do not propose ta gise yoet
qîtotations fromn thcir paper, whlti is itigity itiathemiaticai, but
1 uiii crtdeiraoîtr te put the subjecu before you in a dificrecni
w-a>, reqttrung oîtly very lijîe niaitemai.-tica.l trealment.

FirNt of ail, Ici uis sec, in a geocral way, sîlti Sir Williaml
Titonl>t)i'N las rcilly mecans. Il supposes litai uhe annual
ccectria-l hiorse-power bas à- det'unitc value iti an>' place reaclicd
by the conductor. Titis is gencrilly assuilied for thc distribuit'
îng sytrn% a% uarried out frein centrai stations W'itcthcr a1
-ut,îctrr lie' irs oo y.-rds- or 500 yard,% front a .cnirai %tation,
thc &-ttiiii.ity charges hinn. %tc saui for the current. ]tt tue

NsstIllIptlol nt tsnciiy spcaking, correct. To !,e Itis, let
u% stlplxic ihial t t %1't Io itc %.%mpa4n: of liuttang .îuî annuai
horme pass: .ntqi tlita nmans 4% -J*2ct tnd lthe> gel .;o foi vsery
ainoti.tl itre' iîc .kcn by Ilte citstomer. Nais', if i ]ose i
II ýIl», Nhalh 1 bc riglil in wsnitang off titis ioss aI &0o ?Cic'urly
nos foai if i a sitl nOt ls titi', irthcutlar itarsec ioîser, I nlîght
hase silt for J,;t But itiee tllîuotllcr %%.IV of look'îng i
Iliis N'tti lil ý1 1.1 ltaiut r , duficuenut c blsico the to51
and seling lanice tifixisser pcaeensîroft'%titi intereNt ai'plant
and iii% aind gnlitat, itcrcfore, the lo,%I powser -,Iiotild bc debitedl
ai art uttsi. To ibis i repi>), îbat My objeu.t us nat ta put powecr

iat lte nmaitns, bui te take powser oui, or, rater cnable nîy
custoîniers te take powser ont, for witich tiîcy sviii pay nie ; and
so wc îtîiglit kcep argiiing tue questiott, isititout evcr coming ta
a detinite understanding. Nows, if sue cannot settie suci a1
simtple probletît b>' conioo-sense reasooing, tiiere must be
soinetlting wsrong in aur pretîtises ; and in itis cas;, it is nt
cîfl'tcull te sec sslere lte ittd is. Il is ini te assunîplian tit
the powsser lias a constant svalue. In reaiity, titis is never lthe
case. If it usere tue case-tit is la say, if one horse-power
hll te saitie salue i lte tiotor end as il lias i the generator
cnd of tc line--it %vouid be perfectly useiess to esiablibi a
transmission plant ; il sould be Iike carrying coals frou% Cat-
diffIto Neswcastle. Il is oniy because te potwcr lias a greai
value ai lthe siotar enci of the lin;, and a s.aiil s'alite ai te
getieralor end, that it wviii pay us la iay ot"ý apitl in plant, ;std
incur the risk of wsorking it.

L'ndcr no .ircutîislances wsiii it be econoinîcalI lose miore
ihan it:îi lthe total pauser in the line.

'rThe correct ssay of treaîing this prabletin is, therefare, te tlke
mbt accoîîî lthe cost of lthe powser, batli ai tite genera iog sud
ail te receis'iog station. NVe must, furthcr, take ino account
net ouI>' thse iîsîerest andi depreciation of the .hinc, bsut also the
itleresl attd deprecialion of lthe maciiinery ai citer end ; ani,
t esîgnting uliese iteins, wse mutîs koow ai ss'lai voltage the

pilant is t0 work, and %vital total powser is requiteci ; for the prime
cosi per htorse-powser depends very nteriaily on the total
passver and s'oftage. To mnake ihis clear . if i ss'ani ta reduce
the capital ouîlay on lthe Eln; 1 must wsork, at high voltage, anti
witi a large energ>' ioss. This means thai I must put dowsn a
larger gengeratar than vsould athensî'ise be rcquired, and, more-
Os'cr, one thai gisecs a high pressure current. il is thus quite
pos sile ihai ivia 1 save in the line 1 shali have i0 expcnd ai
the getteralîng station, ta say nothing of the iocr-cased charge
for ss'aste pouver, andi the greaier liabiiîy la has'e a breakdowsn,
Ous'ttg ta Iligi v'oltage.

You sc titis prablem is a s'n> complicatei oe; and Thom-
soîî's Ilis, wshich says noîthing about voltage or cosi aof machtines,
wsiii nlot fiut il. il is, hos'es'er, possible ta amenti ihis lais', so
as la obtain at least an appraximate saluttian. The premises
ait ssii the formula has been deduced are as fallas s

Conditions gvmn. - Anoual value aof brake horse-paover ai
geoeraling station ; .oltage ai generataor teiminails; brake
hotrse-powser rcquired .ul motor end ; distance of transmissiaut
casilier' htorse-pawer af machines andi regîîiaîing appliances ai
tite given output, andi volage ; casi af conductor, per ton ai'
copper erecteti, inîcrest, andi deprectation of wshoie plant.

Diza 'qid- rkn cunreot, brak-e horse-pao'cr at gen-
crating station, mecchanicai efficiency, voltage ai niolor, total
capital oulay lier brakze htorse-pasvcr uieiivcred, andi cost of
annuai brakze horse-power.

Ti e eflicicncy ai' each macitine is assumred ta bc go per
cent. The formula gives oniy the current, but the aiher data1
caos be founul by ver>' simple calculations, sshich necti no cx-
pianation. Tite cost of supports for the uine pet ruii, vhethcr
overieati or under graund, can be takzen as constant, ihat is,
nai cpending on tue exact curreni within the limits, wîhiclh cans
easiiy be fareseen in each Case; anti it therefore docs flot enter
into the formtula for te current. Interest and depreciation I
have takes te saine for aIl parts ai' the plans, sa as ta avoid
too gre.'u z complication of the formula. If yoîî noîs' vs'rt, oui
bv the aid ai' the curreot formula the saine iransmiss:aon prob-
lem for diffcrent voltages, you wiil finti thai ihere is ane par-
ticular voltage for wshich tc annual cast ai' the brake itorse-
paîver delivere il t he niotor end ai' the uine is a minimum
and, pires ideti ibis voltage is wixhin reasonabe biits, ti aughx
in bc adopteti. NI'lcn niaking sucli caicul:uiions, you ivili l'und
thai tbe grenier the casi aof powver ai the generating station,

Ut iglier Î!, the mnosi economricai voltage, this v'oltage aise, of
cour-se, iocreasing sviîh the distance.

Eacb case must be îvorked out îs'ith due regard ta local con-
ditions, and nothtng in the shape ai' ciii andi dritil ruies or
figures cati inal-c ibis wo'rk, superfluous. On the ather hand, it
is vcry desirable in coiiect information as ta the cai ai' w'ors
uslihvea:.ii been carried out, andi by th'e iiberility oi'
Nlr. Brî',the cngtneer ta the OrnlikOt Works, Sss'utzerîartd, 1
an i ble ta place befare yoti sanie figures ai' ibis kini 'vhîch are
coatainct i t Ie foliowing table. Thec figures gi'e lte tvbolc
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Capi)tall otitla3' for th celectrical parts or Soule or the power
irn'tltiiiSsionis crected bythis firin : -

co.I' 0F *rtANSItýSIO»% 0P t'OWI-R t'i.

Dî,t ice

375
;00

,7S
'500
1 50o

220
Sb,2 5o
-,(0
i 187

;,000
3.750

*00'
.250

I p.1 s c t!d 1 C s in If -li rot l C o st

90
7'
40
75
87

150

93
11
51
60
41

220
15
19

640 1 0
760 680
320 280
520 480
440 400
260 240
480 440
520 480
760 720
440 420
132 110
360 320
240 220
240 200

1,040 960
il- 104
iî 60

440i Li,88o jý22-:

60 720oo 'r
20 1 640 16
68 1,,20 5

33r 2050 1-

232 I1,270 13-7
480¶ 960 87
300 1,140 !2.4
iS 6oo so

344 1,020 24-8
640 2,960 13*5

^ i252 16*8
-0j 390 20'5

* "lIsis iricitides rt.îilatting a.tiparttîls. instrumenuts. posis. insulators.
liistiinggtrresters. crouction andi suîpervision.

TORONTO BRANCH C. A. S. E.
The last regitiar meeting of the above society %was hceld on

Friulay cvcning, Fcbruary 12(11, Prcsidcuî A. E. Edkins in the
chair.

On mnohion the generai routinte of business vas postp)onecl un-
iii next regular nîiceting. Tihis %vas donc ini order to give dt
ienibers a chance oe hcar Mr. G. C. Robb, Chiicf Enginccr of
the Boiler Intspcction -& insurance Co. of Canada. «hlo hadl bccu
kind cnottglî te promise te give thcmn a " talk " on " Steani Bil-

ers, anti Wliat Tikes 1'Jacc duning thie Plroccss of Gcttiîig. up
,;tea.

Mr. Robb nmalle frcquent use of the black-board for purposeb
of illustration, and for two flours reinained on lits ct and held
the attention of Itis listeners. Tîtose who knowv Mr. Robb «viii
rcadiiy undcrstand hlo% difficult it wvouid bc te lîsîcu indifféently
in an -tddrcss (moin hilut on titis subject. He bas Ose faculty of
casily conveying ideas to his litarers; and, takin; it con-
sideration the experience, bath piactical and theoretîcal îdîiclî
lie lias hall in connection witli steain engineerling, il is not diffi-
cuit to foresce thie good which mtust uliinatciy resulu froîti lec-
titres oi titis kind ta practical wvorkiîig enigineers.

*rtic.tttend.-tice at tlle meeting was siot as large as it ntiglt
hiavec been, owving in a nicasure no doubt te the severity oif thte
wcather.

At the tcrîîîination oi the lecture a becanty vote of thanks te
Ille speaker v;îs unaninmously carricd. 'Mr. Robb in reply, as-

sured thie miembers Ihat lie î;sver), gladt i e oif srvire Il
thcni rtnd whiic înodcstly claimînllg te bic dIike thcînIsclveb' a1 stu-
(lent in steam entgineering~, voul bie Inost happy te tie tlîcmn
again in te near future.

CON VERTERS IN4 PARALLEL
1. ok the information of tose il Iose experiencc hb nioî ex

tcnded s0 far that they arc lotît te do outer than jubt whant they
arc tolti to (Io whlen tri altcrnattîtg plant is îîurtc.tscdl or in
statîcd. ive (esire Io point out titat it ib po>btble ini puttiug III
converters for bttppllyltig aî largec linîniber of li,'hItb ini Inuý % init),
te conncct elle 'jr more large -onîierr or tasrmror a
unttber of snmall oncs In pa.rallel or multiple, te (.o pii sncb
-tiply, andi wmtl the best restifts. Tii ib kilo%% n as " bauking

thelm, or -as a ',baik of Colnvcrterb." If tc (.tirent 'Sb Iciuig bup
plied by iticters îliey cati albo bc -iîtc, ini nîicît case t lie-
Conttes lieccss;try (o cottncect (lie i*. cters, to n lut iînay bic

callcdl bus-bars, and the supply îs takzei froîin tce bus-barstbrough
tce licters, whicl itnay bc arrangcd to stipjîy any tninber oi

circuits. TItis is faîirly %vcll ilinstratcd by the acconipanying
sketch, titis arrangemenit bcing ai prescrit tii use for supplyiug
soitie 200o lights in a large cîiturcli.

The exaniple set hythr lltni iaxbro oîtreh' lx'e-n followel
by lite l1-talîfax.tnd iedford ciîatîbcrs. wlio liîa'c proposeît resolisitons cati
îng tipori te govcrininci iiuy.ilp lte tcteplhunc- of thte couîntry

ie 1 oranto liicatndeceuit Ettcîrtv Lîght (-o. .înnotince tuain%%li the Ut,-
ject ot sccurxng uat8sfictorv ,îork. thc% hiîaî.,jlt t .1sring departinint.

]*]te report of Ille L itizcns (.onimîtte,: u1 raptn< traits,: fur Ciw.gu lirought
ouit Vie f.ict th.-l t'ort Arthutr. Ont.. i, the ont% ,jt% iii 4Ninrric.î operaîing ils
own street îîwy

1-h icommtret for ligting it ciîy of Quelx-c liesiîg about %o expire. te
Quebcand Levis 1J.Iectnac I.iglat <'0. proposes Io ;icit-atiee priceçsi i er
tanip pier annuels. whiic the eîty t.îtks of doiîig itç own ligiiting.

An iran tnîttcy on ane of thte dynanmo tchines in the siîew clcîrie tiglit
staton a ToontoJtzct~o rcentt burt sltit runîngaI ftti 'l'li Te

Iratgmcnts flcw in att directions. but titi'atteottants niiraetilovsiy escapetits.
hurt. 'ie pîîitey scas at once rcil.îced tîv a DodIge \Vood Splt iîley (or.
"-nary stockp. ni te attendants nov fcet sonîcwttat safc %gain. Moral -

use Dodge putilys.

SPARKS.
il is utnde,-siood tinit a provincial tax wiii bce

pLicedl on telephone anti tclegraph comp;intes. hy
the govezanicnt of Ncw Brutnswick.

An eccric wirc hmiici the propcr tempent.
titrs is rcconxnencicd -a. trn rffcicnt anti cconos-
nîical improvcment ci resent nuethoi of cuttting
éte

On the :nd of Fcbruary titete was tcsted anti
.-pcrtcd a.i the Etison Gcncral Etectric Co.'s

works. Plctcrbaoough. Ont., a ntining lOnomot.
The test w.ts muil amuid a blintting snowsars,
atnt our informant %tates that the reulîs %%cric
entircly %satisfactory. Th's is thte flrst and only
retcinc locomotive mantfitured in Cainada.

13ctween i887.tnd 1889j thc numbar of iclegraph
.t!llce in thr United States was inecasei 1.)y Mo
Me cent.. -tgiint an inercase of 8 lier cent. tn

Engta-nd. tn the United States th=t is ont tele.
graph office tn evr =.4oo of the population. in i
Eangland theze s anc to vvcry 5.5c. tn England
thceîs onc office ta tient 17.27 square Mites. in

~mcnica onc to every 17s sqa.-re miles. the popit-ultion Mi square mile being in tht ratio of ico
ta S-& Tht- average milcage of a, miesage tn
Alleriez is. hox cvc:r. _ro unles: whitc the longest
possble distance in Eagland is 6oa mltes.

J. 0. Gstsvra.. Smc-Trcas. 1F. Sciioi.Es,. Nt.in. -Director.

THE CANADIM4 RUBBER CO. 0F MONTRERL
CAPITAL,

IIA IR

ANDXI

SOIFT

$2,00,000.

MIANUFACTURERS 0F ALL KINOS OF

RUBBER 00008
-riOR ELECI T RIGAL PURPOSES,

BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltings, ai kiflds of Hase, Patcklngs, etc.
Mould Goods of every descrlrstion.

WESTERN BRANCi-:

COR. F RONT A
J.1-1. NVALIKER, Maniager.

.ND YON(;1E- S'S.

- TORONTO,

CANADIAli EiLECTRICAli NýEWSNI-Ircli, 189::

A. A1.7-AN. ll«ýsiclent.
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b>oiler is forced to it utnsost extent, And that will close prom iply as soon as
the pressure conmnences to filli. With all the experience of eniginer. it
seemus imnpossible to design a valve possessing all the above fecatures. t>ut
sno doubat il Cans be closely approxiniated to.

-rAsl.E OF AREAS OF VALVES OF DIFFERENT DIAMETERs.

Circuinference Area of Valve
Uf Valve ins ins

,-Diantieter of Vlalve.- Inchecs. Squire linches.
Fractions. Decintals. Decimats. Decmtiais,

1-32 ..».... 0.03125 .... -9 1 .... -0 7
1-x6 ...... o.0D625 .... .93 .... .0o

4 .. .. .125 . . . .9 6 . . . . . 1 2
3-16 0. '875 05( .26
% . .25;.a75 .40
5.: 6 . . . 3:25 . . . .8 7 . .. -7 6

ýi 0 --. .375 918 ....010
7.:6 ...... 0.4375 .... 134 .... .10
% ...... 0.,5 ... . . 1-5 8 . . ... 0 96
9.16 ...... 0.5625 ..... 177 .... 0.48

....... o.625 .. . -6 .. .. 03 6
11-16 ...... o.6875 .... 219 .... 03 1
% ..... 0.75 .... . 23 6 ... . 0-11
13.:6 . ... 0.8225 .. .. 2520 18

...... 0.875 ... . 71 ... . O6 1
15·:- 6 ...... 0.9375 29J .... 06o

1 ..... : .4 0 . .. . ,8;
11-1:6 .,..... 1-0625Ç . ... .39 ...«. 086

1 % .. .. 1.125 . . .3 3 .. .. 9 4
1 Y ...... 1. 12*83 .. . .. .0 0 .. . . a
1 3·16 .. r.87S .... 37o .... a 7
1¼ .... r.25 .... 397 .. 127
1 ¼k Ful 2... ..... 393.26.... 2
: 5-:6 .... :.312 5 . . . . 413 . . . 13
8 .. 1.3M7 . ... .9 _ .. .. 1 6 .
1$4 ..... . 1-375 . .. . -1 . . . 14 4

1 - .. . 1.382 .. . . . 43 9 . . . .. 1-
1 7·:6 ...... 1.4375 . . . . -10 - - -22

.- . . .4912 .. . . . 4 81 .. . . . 17

1 9.16 ...... r.5625q .... .c8 .... 197···... 1.5957 . . . . .03 .. . .
:¾i ... .... 1.625 ..... 5 05 ..... 2 73

::zz.16...... 1:.6875 ,,.- 53 4 ..... = 6
... . :692 . .. . .18 ....... 22

1 .. .. 1.75 .. .. . 54 7 ... . . 2 0 2
.... .7823 ..... 5 94 -- 25

: 13.96. . .8:25 . .. . .9 1 . .:* :

18 ....... . S.4.875. . 27

',-6.. . 8.975 ..... S& - ..... 27)1

...., 7 .. .. .2.86 .. ..349)8
2-3 6.-36 ....... 2.62

.... ..... 62 32 .. . .. 51
-203 ... .. 86 ... ..252

...... ....: : &6.83. .. . 3 -

2 3.s6 ...... 2.1875 .:: .8 ..... 37 2
23J .... .. 2.25; .... -f6 .... 396

...... 2.256 . .. . .6 .. . 1
2-5.16 ...... 2.3125 . ... -- 4 .... 4110

-... -.. 2.3t48 ..... 724 .. ... .; 5
2)1 . ..... 2.375 ..... 74 3 ..... 4 30

..... 2.3934 .... -004
27-16 ...... 2.4375; .... .;6 .... 466

... ..1 ... .. 7-ý.44.. ..:67
2M ...... 2.5 .... 78ý0 .... 49B

.-.. 2.52 5.20 ....
29-16 .. .,62 . ..... 8053 .... 517

..... 25...
2¾ .... . .-46 ...62. & 11

...... 2.646 .... 3.c8 .... 5
2 it-t6.. ... 2.6875 ..... 843 ..... S 77

...... 2.7049 ... 849737
2). ... 2.758-3459 5.. :. 2.76368.75
213·:6. .. 2.812,5 ... 885 .... 6 2

.... 2.828.-4 ... .. *.5
2N .. 2.87.5 .....90=_1 8

..... 2.8764 ..... 90665
.... 2.930_5 .... .0 .... 67

215.16 ...... 2.9375 ..... 9 8 ..... & ý-
---.-- 2.9835 .... -66 ....

3 · · · . 3 .... 914 .... 7o8
.···.. 3.0365 .... 953 .... 72

,3 i.t6 ..... o1 -. 3..o62511 ..... -36
..... 3....: 0884...... .

3 · ·.. 3.125 987 ....769
· · ·- 3. '39 .... ý. .... 77

3 3.26 ..-- 3-1875Ç .... 0038 .... - 9
·..-. 3-19 .. . 006 ....

3.2 .... 102O ... 3.25.
..-- 3.288 .....M34 -..

3 5.16 ..-. 3.312,5 .... 0 05 ... 11 '
3)1 ...... 3.-75 o o- . ... 8s:6

.....- 3-34qz.25 ....
.3 7-16 ...... 3-4375; .. . 079 ....92O

3 . - .. 3-5- .. .- 1ý98 .... .
...... 3-77 ..... 1 8.7 . .. .. 0

467 .. ... 13..2 6. ..

45 .... .... o4.oy98:..... sf
-75 ........ o4.9=63 ... . -2

5 ...... . 08 ..-39269.35
... .. ; 47 ....... o.-8754 . . .. .

-. 27 .... ...987P7
-b 2 ......... 1,70 .. .. . 2

45. .. ... 88ý6 ....... 28-374
....... ..57.. 3

1 ~ ~ ~ ~ ~ ~ .... .767nnyfomratce lie ecipino hn st aie
which ~ ~ ~ ~ .. .. .963 hs sl pntine a rss ywihs.éteat

A SUBSCRIBER'S SUGGESTION.

Editor CANtAii:AN E'LIÇTN:IcAt. Nxw. :EVt*.A Jan. 21st, 18s)2.

DEAit SlIR,- Your note in Ilit inionth)'s NEWS with regaitr to
the bew%%ildermntit cauised Mlr. Justice Fergtuson by the use of
techinical termis -n his court, suigge!,ts to mie to tell you that to
iany of your subscr:bers thre greater part of thie Em.iricaml.

NiEw> is utterly unintelligible. Nlamý of us h.wven't wvhat 1 supl-
pose you wvortd call the uterest rudiments of electrical kniow-

ldg e. There have been, il is true, explaniations ofithe working-
Of electricity, but they .11l assumied the reader to have somie
knsowvlerige in the inatter, and miany wvords were: used] in a sense
thiat conve -er no mecaning to us. Now a <dynamio, wvith the parts
namedl and the use of each explainied in simuple language, would
be a comifort toi many, of your- readers. 1 loping that you will
accept the suggestion in as kindcly a spirit as it is ine:ctit,

1 amn, yours resp)ectfuilly,
J. A. L.

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

Ilv Wli.l.IA.t lIlARNET- L.E VAN.

As wvill be nioticedi in lF8g. 23. pins are not used for the futicrum,. but knite
edges.are usedl. as shown. io transmit the p)re-ssure of the lever to the safety
Valve thjroughs a pin pointed at the bottomrnaed. 'lhi.e arrangernent is far
preferablle to that generally adonted whesre jomnt pins are uised, and shosti
coms tarnore generally into uise.

The: lever satfety Val-e reoneney the Poxiad of Supervismtil inpec-
lots of Stam V'esse. as repiresented in .- tg. 24. The following directions
re given regarding its construction -

Mil the points of bearing on the lever must be in the same planc. Thle
distance oi the fulcrum nmust in no case be 1less thani the dianieter of the

FIG. 23.

vah-e opening. The lenagth of the lever should not excee< the distance of
the fulcrum tilltipheld 1by lo. The wvidcih of the bearing of the fulcrum
rnuist tnot be less than % ofran inch. Tlhe lever of the fulcrumn link shoul<d
not be less than 4 anches. The levcr and fulcrum link must be made of
wrought uean or steel. and the knife-edgeýd fulcruns points and beanngs for
the points must be nmade of steel. tad htardecned. The Valve sit. and bush.
i ngs for the sterns or spincille. nmust be made of composition (guin meatal) whlen
the valve is intended to be attacheda to a boiter usng salt w-ater. but whien
the Valve is to bec attacheda tona boiler using freshI waiter. aind generating
steami of a high pressure. the parts nanied, with the exception of the
b)ushiings, for the spindle. rnay be mnade of cast iron. The Valve trnust he
gi ded by ils spinIlie, both ab>ove.and belowv the grounad seatl. and above the
lever, through supports either rnade of cornposition (gun rnetal) or busshed
wvitha it. The spindlle -should fit loosely in the bea-rings or supports. When
the valve is intentled to bec applierd to the boiler of steamers narigating

Fil;. 24.

rou§h water. the fukrum tank may bec conneti ditrrctly with the spindie
of 1 e valve. prue lasthat the knife-cdtged flemmn points are maqde
of steel and hadnteex. and liat the obIject sought b)y the limkt is obatamsed-
namenly, the vertscal moývement of the valve. uinbstetd bly nny lateral
movemernt. In al ie. %he weight nasat be adjiustd on the lever Io the

pressure. of stamriM an ih c.ae by a1 crect ste.nt g.luçe attacherd
toa the tbomer Iher weghit mit then lbe securrly fastenerd in atm position.
and the lesrr nt.arkedj foi the purpose of fahtar therpt.cng of the

-A eight. shoýul.1 sit ene :t %rv ito reianove- the -nie.

.\ perfct safety valve a% une which will n:se as soion as the pressure at
which it as set às att.unedI that va JI prevent the pressure increasing .f the
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ture dirccîiY Or throuR1h levers, liait vviie arc niost geitentliy in aise on sta
tu..ity andi marine Woilers. 1 itou propose to give te Ilistory of those

t ie hitt iicr %is against initertîild pressure tiy spvrings. rither at-
il,, hSîctly or throaglis levers, u"eti altost exelusive'y tapota locomotives.

mî.' Io) a grel eXtent on portable andi marine bolers.
V'. lefore stateti, saféîy valves vvere einployeti by Papin in î68o, aniu -lit-

11Ii ut for . Iso litnureti yers talai. niîd. as sltowîî. probly ittucit olîler
i lie u )jetaons. t0 sprtitg s.iféty valves ire. liait site comipression of flie

,1ýr.IIg Is incrvased with lte lift eli tue valve, ani terefore lte pressure hiold-
ig il clown t0 ils sit becoîîtes gretter lte liiglier te lifit. andt. as te vveiglît

.. a à .icau lai is constant for an y lieigit of tifs. flice anlount of tirs ofn given
%.Itvt' for any limsNtirc %volti lic le&î %vil a spring titan %vitit n constant

. i,.*'Tecrefore, boiers %villa sprttîg-loaîleî s.îfvty valves shouth le
a. id at &a certain lier cent. beiow te blovving-oii poit or, in utiter

'..uS.uppose al boiter shtai tie aioctaccording to iaw. 10 c-arry fo
1-,tnds pressutre %rruquu-e nets, the spning i t he valve, ta lift flic uroîsr
Iwight le frec lite hoe Ici i int pressure, sitoultl lae set &il 9poUtinai, as fle
.t,villul;iîedt pressure dite su lite tocrea-seul comîpression oli flie spnng vii

t'. c; ;xîînds . andi as lthe valve voltil hsow off .il g~ poussis thaI ivould lie
tiat %vrktng pressutre of te boier. alltough flic linult Io whiicit ale pressure

c.tii accuuitulale ivoului l c o1tiîtis pet squtare inch.
L>oktng ai il ta titis way. lt, z:re1ngîIt of te boiter shouii lie increastd

lt flitn loapon si reduceucl. as conltred %villa lte M.aclice of dleaul-1(ldeti
s.frty valves

i'lie anicautit of presure acctnnulaied wiit spring-loadcd valve is la less
1 -rctîat.ge of te pressure Ilte higlier the pressitre tises, and iacre is soori
r'.Icltctl a pressutre lit vvhici Ilte percelta-gc of accumuîlation liecoutnes su
,tîaîl 5s lo be of litie ltr.ctical imiportane.

In the Unitedi Suites navy yard experittients. nmade vvli, spring vleil
ut foundti lat tite Ptrcetage Of a-tctigîtltion Il 34 pouttds, %vas i9

piuittis , nt 59 potîntis il %%ils 9.4 poinais ; nt 80 pouants il was 6 pounis;
,a nto pounsais il ias 5 potindis.
Wîoihli te ativanceti suite of botter engineering. ste nulajorily cf gooti

liiers hava! a factor of safety of six-tit is t0 say. te %vorking ptressure
.1 fic boiter is one-sixîi flie buirsting pressure. At 7ý poitatis per square
Int.i worktng pressure. %ve have -a bttrsting pressure Of 75 u 6= 450 poutias.

antdi a percentage of accumulation afuaponi tlond pressure of te sprinsz
Luadeti valve of sa>' 8 pet cent.; that is, 75 > 8=6oo, pountis; 75 +6=81
poussais. The higliest pressure t0 wiîici stcami vin lie carrlild ia such a
bouecr. witiî a properly proîtertionetl spriîig valve loauleti t0 75 P(ouids Pe~r
sqîitre inch is

450)
- =5.62. lte faîctor of safety.

leav*Ing stili aIn enorntity large zîtargin of strcîîgih befirre renching the
pintm Of epl1Osin.

ienaker cf spring.loadeti safcîy va.lvecs argue that the pressure of ace.
citînîcatian is the sanie in cidd.ctght valves as in spring-laatdeti valves.

Ji îthey will but stop ant hink for ai monteat, ilie> vvili sec ilit in te deati
içkadet valves the resistance: ts constant. regarticss of the lift cf the valve.

FiG. 25-DFAIZ-LoAD Oz's.s FLovi VAtlS
but wtth te sprang-loadcd valve, as caniman' sauade. the slightrsî propor
t'on u! lift compresses the sprng. and lthe pressure. acting against titis tift.
vaies dircîly wvith lte amount of ilat lifi. T'herefore there cari bce no
doubt that lte pressure cf accumulation is greater in the case of lte spnang
londed titans the dcad.dloaded valve ai circumastances bcbng thcc same.

Te oavcrrome ihis increase cf pressure as flie valve frises. il is necessary
Io iact-case the arca of the valve watil s lift, or te -arrange liait the incrcased
compressioa of lte spring ma' lie compens-tied in sortie other %vay. TiMe
farta cfvalve showrt in Fig, .; bas been put on the markect tas overeome lte
aimve ulifiicuiîy.

If lte contact Ibetween ai safel>' valve ant ilts bit wcre lte contact of tmoi
'itarp edges. lilce two circular kaives edgc to edgc. the -action cf :a vltin
opening anai clsiang wouli bce simpet alans il cari gener.îlly bi n practice
lIt (Act. lte surfaces tin contact must have, for constructive t-csons, ai
breatt mety cnsiderabie in lîroportion te tht diamcter cioscd by the Valve;
and since lte arcas cf cirelcs -. = Io caci otiter as te squares of theit dian'.e-

trs. fltc arcia of lte cirele ciruitscriiîetl by lthe ciller border of flic valve
sis is itaierttiy larger fliai lte uLfea botinilet Il) fiue tlttter bordier cf lte
valve bit l'ie sutîtler amra l lote., vol vvit ftitttle stu. ts acleti ou1 ly the
vonîtiteti teai %vitale the valve 1% cioseti. fle larger cea. %viti Ilte culer
btourder of the bit. is ncteti oit iy the esciatg stcant %%-lttit tite valve is Openi.
It iras. iterefore. fl tîtoatîral tu Su~pose that ,a safCty valve, ont lc etet
a<gaitist a res.-istailîce ieauiy contatnt, %l diet Olîct en siture ivîuel>'. su als Io
cive frte Otle t e sîcaît, atîild tiatt il %voiîic retitlamî Opent utîtll ta ery

sensible reducct cf pressure tii le btotter shtaii ettlible al force, ai itt
overecîtte Iy lte ltigiter urmsire oit lthe soitiller area, ta cvertotie lit ils
Ihîrî fle rtlucti pressture on lthe larger iirea.

lit lte reverse is true is vveil ktîowît. A saieîy valive. opete so as to
permiit tite escape of a thtin (tînt cf steamin. cai lue Fairdier lilleti so as 10 lier-

liait lite frce escape cf sîe.î,î. onl>' 1», coîtstterable tîterease of ltresure. or
h>' soute speicial contravatice. Il as îîsî.îi to expîtin titis lleîîaîîercîî ci-
tirel>' by lte mnra set reistltnce of sp>rmlgs due 10 ittereaset tetnsion. but
titis cannaI lic the sole cauîse. silice flie satine îtîng is observedl ut a lcss dc-
grec vvtee etgiîs lire lascif le close lte valve. An adiiîtai cause is go
lie found si flie exixtosuoni cfa filit cf tscapitîg stcamn uelîecit flie valve andt
tîs sit, as in tue faitilir - pntiitaic paratiox. ' descruibet liy licurte as
lte lentîency vvIlutit escaptîtg ste.tîî tais le st Ilte valve tlowvii..iTtre

as alço il tille siuggusittes anti Itesîlante> about il ilcveîttenl protitei b>a
ver>' sltigit preponderîtue cf tirtrly itancetl forces. AU iltustcn is attenadeti
vvtith soute fractioni anti saîîeîîîerlta. atît tecuiet lirepoitterance as re<iîtred
ta produce tiecid.'-1 maveitetl. To ccuanler.îct itis inertness. tîwl ta give
proiptîess anti tecistctî-ttî a %vouci. tei gave: - prop! * tu lthe action of a
safety valve. hotul sit ocelrg ant in clinîg. tualty expeultealts have laetn iii-
veniteti.

'llic ccns'ructîcn of reaiclionar>' safcty valves us butl tha Ilte st'aut, ,aller
passing lte grotitii-sîl cf flic valve. lui prier t0 ils final exiltm intte attals-
pîtere. as opposeti 1»y A striclure. vo tu speak. wici striture generilly
consisîs cf its extenîsion cf flie valve hc)-ant flie grotintl sil. -and curveti
dowvards; but sis tonte Itantces ts ctacter straiglt or be-veleul. .îîcf a cor.
respcntiing =xtenion of lte casail; cîtrved îipvartis.

&ne of flie first tin titis lise of iiitîrovetuett ns ai Lngltsltntan nanieti
Charles Rîteltie. ivitase paitent ts daîcul Ilarcit 2, 1848. anti numbereti 12,-
o78. Ritchie s safet>' valve <Fig. 26) shows i annîtlar Istp. cr liange, ex-
tentiing ail aroulat flie valve. an annular chatiber for cscaping sîcatit ex

FIG. 26.-l'it RITCHIRt VAISE.

lendtng ali araunl flic saievt lancier lthe ip of flic valve. arid a. Il strie
lire, forîtîct by a cyindrci ring rîsîng front flie outer border cf lthe tn-
matiar chatînher. andi .ncurcltng lthe tpr. or -compensation flang. - as ls in-

ventar catis il. so abat sîcte.ti. afler passing tin a thin finmt hrougiu lthe
sligtily.opcned prouant joit. ts g.'vthemi, or l iudiilcl.** in flie arnular
chaîiiber. liereby> bocn acqîîîrang the full extsting pressure ivithii lthe boiter.
or necarl>' so. and pressing upon the enhire arca wiîhin lthe auler border cf
lthe lip. overcontes lthe incteasirig rcsisuance of the sprîng. lifts the v-alve sol
ligh ltai is tpr suriraurats the ccnstricîîng ring. arit permils Mains ta es
cape aIl aroundia circie of litartr pcrapltcry- flanra tha of flie grounti oint-
lthe circuntfcrcnce. rnîiciy. cf tuec consîricîing ring. '%Vhen te desiret re.

litef has been obtatocti, andI te pressure scithin the boliter hais fatieri b' lite
amant provideti for by te proportion of thte lits 0 ilus valve. the sprirg
closes lthe t-aive-slicîvl> ail firsi. atiti ttes promptly -giviag tlle kidtiant
degree nf anction tel lie desired.

*l'lie dtacription cf ils opet-ation. given bilte spcliilaion. shows cicarly
a complecte utiderslanding of ils principies on tite part of flic xte îcime ie
siys: IlAs souon as tlic pressure cf thse sicarmi tai.es lthe valve from ils cqit.
the flange H-. being expoist lat flie prcssiî cf the senal, presenîs anr in-
creaseti surface. wviicit conîpensatts for thte ticrcising resistancu cf lthe
helical spring <whicit stirrountais spiîîdle F. it ot shown in cul), tînhil fite
valve lais heen raiset te a itcight acqut îo lic arra of lthe sEm is ay. il-hen
il -Ilius the stcam or vapcr lu escape frec>'.

(To &ti C'o'ninued./

Elecîrie lir.aters have bicn sîîccessfitliy introiuced inl the electrie sue
cars at Otta.%.

A portabîle telephonic apparalus for aise in coal ain tscir uines tais lx-en
uleviseti b>' M. Berîhon. fi consisls cfran cale box uvitit handies. Thse box
contains a magnet iri conrIccin, a Il'cai -arrarigerienl. an alarm bell. an
indtio,în coi], switch for the nmicrophone baittry. thrce celîs ta ebon>' cases,
terminais for malcitg conriectiori wiil a wire con'iîictor. -ani lthe wcli lmnown
I3critan.Auicr apparatus. rit %leîîic piaced ia .î icaîluer cause providcda
witit sîtaps for converitence ta carrytng. \V 6ti a wcll istlaîcti coriductor
camard doa ithe siuaft. -anti th flie employaient cf -ilying *or portable
%vire- commuiincation %oîîth titusec uc surfaîce as possible vtith the Berthon

ajtraus for an>' part if:î mine.
To show te ca i4tcit> cf incandescent lamps îe mvîîhstani lthe wcatlicr.

.Ir. NV. Claude Johnson %vastes le, Thle Elecirnan as foliows I1 have
matantatocti onc of utcsc lamps for four )-cars in a niait exposeti condition tin
mny garderin -vithotit ariy difficulI>'. Ilte lantp is riguidl> fuxret nt the top of s
tuhitlar shart. . . . A concenrie cible passes titrougit a gland
il lte top of lthe sitafi. svitre lthe lnrtp is flîxrd in a vcrt ical positiori. Fllc
table us connecîtd dirccil>' î ttc plaîîu op of the inmp, lthe joint

listig then ncatly wrapped with putre paa u ibrsrip. anti over titis a
layer or twa of compoundl tape. sîhuci enclases a sntaîl porton af the glass
bull>.-
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THE STORAGE BATTERY FOR STREET RAILWAYS.

thoroughl test ailt ie *lotolto 1lcî:c 1.tght COIIPnpans %wOrks,
inciuding a compcartiment for flic ceils- sci comparussent bcîng
proîideîl sîjîls îwo Iocks and . key Ia be givcn ta cach of tIl
experts. By' this mecns il wvill bc imtposbible for one cf file
experts o Opens tile conllatilflett colIt-iicsllg the ceils withlout
file presenice and ts%;bt.-tice of tile oticr, and a guaranîc of file
fairnies% of tlic Ivt l l ticerci> bc assurcd.

WC ire inI a )O'.itionl1 ttCnfe tpon flic test iiînmncdiatcly. on)
tlic tacclpt;titce Il> yoti of tie abns'e conditions, antd tlic appoint-
nitent of thc expert %%-bons you tlcsire tu rcp)rescrit >ou.

,inch a test wvill rcsult trn bringing ycour battcry, pronsinclitly
before public notice, andi should ils nicrits ic wlcat yon caimi,
wvill undoubltcdly- brang vou large financtal rewa.rdt.

WCe sil bc please<l tg ptblibli ils fully ai ass ssîicy as possi.
hIe tlic resuls of tile pcl)Jose(i test.

\V~e scili ssll l ake riglit an>', injtcstice, if stcci lias beeni
clone in )-ou, ici our editorial of lasI isSue.

Kîndi' ict us liie;r front you on tlic subject cf tile abovc
ibioposýitioti a.i your earliebt convtnipence, andi oblige,

ReSpecCtftclly Yurus,
C. Il. MORTINIE.

'tR(i.iT(> tits ie> 1 891.
\.I. ou*Tsmvx, sc. Toronte.

itEAi uc R1îkn le yoccr favor of lice titis insu.. we Iceg la say- îlc.'
Nisr. C. Gordon Richardýoti lias consenîcci te ic for us in tice initler 0f
testlng hc lxcîîcry. %N'r tlccuk, however. tat tie le-st .houlet cake place ons
prriectly neccînsi grounid. ad bel; t0 propose tics Scicool of i>ractieisl
science. Turotto U'niversity. Every aiîiac scsayfor a torotigli
tcnd exhautivîe test ssai li i.c aI licte dispos-il cf -Messrs. %Vnigli anti
Riecardson. and ssouid. me tiînIt. lie preferalile in eYer- vwcy to ilce place
yoit suggest.

Mefrnitig tg lice nîctînier of eis 1o propose. lifty Sucnas enlîrl> lin.
nercssary îo u%. 1i lîisk. tsruss til liait limier bue left 10 tise e:xperts 10
dlucide %spont. Awaîting your repi>'. vustu

'T'Sir IZOIItTS STO$tGE iIATTFrRY ANI) El.F'rRlC, CoNsTRecrION CO.
tly C. N. Suîiceriarcd.

TIORONTO. leti. 121h1. 189ý1.
IZmlirRtrs SroRAr.E IIAlTERI'

ANI) LvIiIrIC AL CONSTcIUCTIoN CO.. City.
licAR s ix% .- Replying to vocir isîter of tice toits insu.. 1 have no ob)jection

t0 lice let of yeccr sturage litîery being nerid cat Ille Scool of i'raclccal
Scîccce. ptovail thc tutieurttie% ct tia instilttion are wiiing la Itirnibh

lice ccccessary maintles for a sixly cinys lest. Or course as ibis lest is lu lie
ncagie with p.crticular reference 10 the adapîaiicy of lice tcattery for Street
car work. the conditionsx 'vi hiavc 10 le mîade as sincilar s- possibîle.
'lherefore i tiilit filty MeIS weiild bc reÉlired]. Il wili lis nectss.îry to

mtal of tiscxearge would itn lie proportiene t liste nuniber issrd. T~he
gsrtg nucicer of amccprca reqtited in pracice cati lie ascciainced frot

conîpatiits nperatctg eleetric rairoicisi ah retiîl. 'flic ioad msoulà also lue
a-e<îcîrrd t0 bc tiirown oic andii off tice cîcotor or other resistantiea freclîcent
uitel als as voîildci thelie case in ordin.sry practice.

Kincily let nur kiîos if lice iianarnieî nn cf tcc Scicool o! Iliciicai Science
nre willcccg tu gtrovide fîccilies (or titis Lieng docte, andi i wiii gcl Mr.
%Vrigicl Io tuet yottr expert ,il Once ancd aîrrange deietts.

Re.apccîiuliy yaîtrs.
C. i.MEIiR

T iOT.13h11 ieIx. 1891.
t'. I. M NIERcxcc. i'.SQ.. Toronto.
DccAIC Sibt.-We tteg ta ccckcossItege reccilit ai vour favor of tics cacic

inît., anti icacc for te ficist stutte itat lice test yost proîgcsc inaking wsas willc
poizatmlôr refèrence te lte adapîai>iiity of otir baitterv for sirect ci: work.

any incite tiaîc il%> allity t0 standt lte lica.viest chairge ancd discIlarge rices.
lts capcicy. cflicency- ad comcmnercial relern cand sce are unable 10 sec how
yass ire tu gcl iny, anale iîcfnrcctcon lîcan ticis in tice test you pcropose of r;c
c-cIls Asoane celi ortwelcis if you wislc %vîli gie ticis informtion. tee r a
at loss lu kclo%% t< is %ou ceutredi fftfy.

.NS vse ccforccsrd youtîhe chlirr day. me havse nase -n exhibittion d.orage
car- ctier w.-y. nicid %-tll place si on site îr.t 1si an cis clty.as esoon as icOssîble.

antd ne tlctk wc arc ccsifiid in saycng Ébat Élcus wiil lie a niae praclical
.%ndt ccc est, %%*a% sa.-'telcoty icsl of Ilce -. critalliiy ot cOur hittMen for
strect ca'r sorl. lican tics test of _;o tcLi yoîc propose.

%Vc wil lic glad. litossescr. o hiase ai test traidse of aur bucîcer>' cl the
,Scitool cf I>r.sctical c're.and vvili lie pleased co L-now %vitracad Nhcre

Mr-. i-iecardson m'ny vtct Mr. Wrcghtc ta arrange delails.
Vcosirs trclv'.

'l lui..1ATrFRY cc ('ossTaUChfrra Oo.
I aI Rciîic'P STîsin;a iiiciEtt .511 l'er C. N. Suthcerland.

i{..euRacxs Sz:,Aa,r. IIATTCRS% TotùNsTo, Fe i th. 1,99s.
ANa- E.t- tc Ct NTXs-crT.'> Co'. City'.

l>a~a Scs~-1clyicgtu yeur setter ofibe cîch insit.. 1 tce no necc&.tly fer tro'
longicte titis ç%oer,~ndrnce l'y Itazrliiî oser detaiîs. 1 inade a prepo-dîln te yotc
ce îtclcmc joucr battra> tua îharouph test, litinz cte tinercm onditi7n,.ttdcrv~hich

an tc ccicîo ie l-s ,islt tie -l~e tftiscier ctd opovidt ai thefaziiîits
(ce aain~ ccha t'c.h rswiclcv yes ier b acept serejeet my propositioa.

Afct 'cclirg ail cearner cf fauli wilh ni)- cnditions. )wu effer tanlice Cttcl'adcct
>aracrai2 cd M ctic t elle h0ave a test miade nt the Sehao! Ç'tpacciccl scence.
Aaici i ailt tu b tircce wletler >cu lhave ,.ati.Çcd yocreieut site mantage
nient of tice Scil fsà.(cnc lsaîe àc ini licete ricwr co procde fatcilities far such a
test am 1 <lesîe, silittcer tlbey rire milliCrc 10 place eucl farilities a, x»uld kc
nre%%e-ssa yut scpse. andl ai thce sli.pOcsh 01 the cîrecîx. fat lice Ppicyee.
LaIy bc Und cnwgi t' sale ditutitly whecher you arp wiilinz to suinsm %0 lso

,.lu is ter sa, as tt f6.dyidraini ihn 'u hort %0continue iis cresioadetce iadeftnitely. ciccrefere ktndi)y facihi.
late cuIllers by> ucacctc clretll and ictincly *bat yctc are 'îec'ared tu do waîh the
prcpouion maide îa yoo. and ulige.

TORONTîO. FeuL ;cic. 189c.
TaiERt mOccT TCiiuAt.irTiw lt.STTERY

ifL.Àc Su. îîl regaîrd t, lce objections inade on lichitl of )Our coin.
)can> by> one of your rpentiesadzy cr tsea igo. ta plaacng Sa ctitls ni

or disposaI for a l>criecl of 6o days lest, aussti desîrtng tice priot o! lice
test le b leissetnei. 1 fiacc ta, say liet i havse conscillet Mr. \~riglit oc lthe

msster amnd lhe is of opinions Iis cnyllcing i5S titani at 6o (la) tst mnollci 4
salttiees for lthe pusrpose cf eslaulisicg lice w-eiritcg qticlîii's cf le lîacîcty

If yau arc nol agreable ceour plropiositioatls sl.sled ttc 0ur tester andi
icroîtgi the ELt'cl's.NRws, il cniy reialîs for youtl sa0 is . As

you site lthat il ix yoîîr intetion la niake a test cf yoîcr batlery cn a sîreel
car tcttd up for tice cuirpse ti tiltis c'cty mittiî tive or six wck- (moit% %tg%%
date, 1 nvottc stigges ÉbaI cic lice eent cf ycccr decinitig le ccccepî the
proposition i livse adel ta yoît for a testlit )-oui slould allow mîy expert
frce aim-ss ite le treet car cn si-icc yoti prop)os;e(tiest as le slike pulatce
Awailiccg 31cr e.îriy reply. 1 rettniin.

Rtesiectftilly ycccrs. C. Il. Nl)TltsK.

C. 11. NtouTaisit, Ësg., Torotlo. 's'osesTO. îGîii ['eh., i8,J8.
Drcit Sit,-i liave cnt) lài iuaacorctiig reticrtced te tcc cils'. andcc -a lic recelt of

yuur setters cf lits 17d'i aîd 23111 lnsîs. In cacic of ycccr lelîcrs )ctc cisk tillu 't.ctc
,ciitliy %vitacl se are prrparel tu do. lisac ctwr te tiis 1 beg le rcfcr you ta
cicr setter cf lIce t3ili uacat., whltcti 1 chus futlly antsers lits qusestions. ta ccgscsId
tu tice strets car lest, sie liav is tmcore lisat cite Occaiont iîîfcrîictd -yu ltâI t
âre alois' grttna car rcd1 l put oittlie tracks itere; lice idea cf testittg: the

etrk)lt Jortîcy sreel car werk et ci tcionair)' itor lias civr
orý1 aitocicett Occtcrtcd te us. Atsa gceneris test cf tics etricieticy cf ccur bats(try
ne biase offered ce plasce lte tcc-csary cellis itie Scitooi of liraclicis Sciene.- for

as ilcoctgii aîtd exhatustive a test as cai k-e mtacie, assis utdcr lice directicn of
Niessrs 5VrIliî attd ichelardson. i qutce agres %%,iti )-oi as to Ille beiîtg leu htît
lu contîinuce titis ccrrcsponttice indtefiniîeiy. lîct fi siea' of te facc et Our lister
cf te cStc finsa 10e ot lcasjtg îcosc fuls' and clearis' staied jutcs %vital %vc a-etc
lir elaret e do, 1 licg ta suggest ltat an ititicccessary. cerrespontietce il eccliii ]y
qlitg ce uier a desit tipoc your îiarl la evate Élice q uestion ntIisue or att ctlaite

ltitcîicieisot f Ilce facts cf tics case. We sbah Ili bcI)casecl te gise Nlr.
Wr'ight Freu access ta Our carat aîy cits. i soi, ruly yoîts,

G. Il. N.tACa'ARtANE, Mati. Roeistgs Sîcrage Ilaîter- Ct,.

Ihoitc.sus SoReîsee lIA-racFt Toito,;re. 'Mai-cii 211(l. I5i.
ANtD ELidCTRICAL CONStTRUCTION Ce., Cilty.

DKaAci Scss,-hspying ce ycur lutter cf te ý6%I% ut., n mlctct yos agte io
pîlace tics r.tecess.sry cttciiiier of celii In lte Sehool cf >ractcicai Science fer as
ilcoretig aid exhiautivie lest as cati bie magie cf ycîcr liatlery ccttcir ltse directiocn
cf stsr.Wrighit andtî iicicardiocla. licîliîtg nois remaicli 10 Le dette bt Ébat 'est
Sicccld se-s chat ail lice required facilities arc providel ai lie Sciions cf Scienîce

for sucit a test asi 3-eu tescribe. Oic rcceipc cf s'cOur aissurancce chat tiii s li eti
clotte. se Shan lie hapîpy le prcceed lcctntsdiately iil lice test. Avriîiîtg ycur
carIs' repiy. i sencain.

votîrs re-specfuuis', C. Il. IIORrtucr.st.

C. Il. Mo ac'ntusac acEiq..rv, oono TORONTe. MarCil 5. 1899.

tsAR Stit.-ntciedtaîcly upon teccipt cf s'eur setter cf Maffli 2nd. i stroie %Ilc.
'Richasrdsonî informng film ti lat yocic ise readtise acet cicr preîcosiîioci cf test
ceiaîg tmadie In Scicoci cf i'raelicai Science. «ccd htave jccsî iearned Ébit lie Ks

abseal frot lice dit'. butc Ébat tny ietter lias lieet fors'artied ce lt'cîtt. As sooci as
%ve bear fron Mitn ais Io lice day Ste isilili b c r, cv u cI 'eyu lsncw ai once.

Y'oura îrcciy,
Tuîi Reiwrs Sccsscac BATrm,îc ANI) LîMaIc L ,,UN'N tc-ro. L.

liv G Il. Nlacfarille

ROttîatm STOAcsec 13rnATs'R Ca.. Cilty.
tsAit Sis :-Ycur tester of lthe sîil insl. t0 land anîl neei. Il ises no aistir.

.%lier. icowever. ltai you hcave ascs'riainrl Ébtat te ncccssary facilities fer sucît a
lebt as, ne proias luatic îit lic phaceci nt lite isposas cf lice experts by tue
atndins iies cfle Sciionslof Science.Iwttdsgecta oatttaiiifît.
liona on tiis poitta onîce, ntd liy se doing prev-t possiltus isîe o! cile and'
pieriiaps tics atnoyancs nîcicli 'sosh fole%%,îs.ice ciiscos-ery Ébai ciicg 10 lack Oc
necessars fâcilitces. cime test eid int lie sacisfacîorily carried osct.

Ycctrs Irtils. C. Il. Mtwrîlca
ïNo rcpfly lias et'er been reccis'ed to cur iast corfnisuîication on

this subject, cicr lias tice prorniseci test of a street car es'cr filcms
place.

THE RIVAL 0F THE POLE STAR.
WE aire indcbted te a correspondent for tlic foilossing descrip-

tion cf tlle electnic plant at Ednmonton, N.W.T.. Edmosnton,
Alberta, a village of 6mo or 7o0 inicabitants, and tise terminus of
tise Calgary anti Edîssonion railway, is the proîtd possessor cfais
ectric ligit piant'-prcud because of tic excelcncy cf tlic platt

acnd liglit anid tie Metc tuat il is tise niost nortlicily îlcing cf tlie
kind on titis continent, ats any rate cast cf tise Rocly \Iiountains.

A contracu %'as entercu ir'.o tviih flise Royal Eiectrîc Comnpany,
of Miontreai, a1n tile 7th Septcîsiber, 1891, and on the 22nd cf

i)cecmber tic Iight wsas tîcrned on anti so far tic coînpanly have
flot hact a '" shi clowvn,"' a1 COMan ccuîrrence thi sontie plants
ici tie N.W.I*.

Tric plant consisîs of a Soo light aiternator, 50 1-1.1l. Leonard-
Bill engineanti 6o HA!>. boler. Owing 10 tise scattct'cd nature
cf tise ton, it took, iscariy six iles of csc.-ti line te reacs aIIltie
constiniers Over 300 lights are insiaileci nase, but il is expect-
cd that tic machine wiul be on full ioad next autunsi, as a mîld
boolm is On Isle tosen, filiing lip tise blaick Spaces wvitis ne"'
bucildings, anti flie ligit is iagiiy appreciacci in a place whcrc
tlic suni sets ici tise einter belore -1 p.ni.

Ceai cosîs oisly $2.25 lier ton, deiscrecci a(lie furnacc doar,
si) divideisds ie confideîsilv lookcd for by tice sicarcicoiders cs'en
attfie ver>' loti' rates charged per ianip.

The pince lias just been incorporated anti a. contc fils- sîreet
ligixing sî'ili shccnly be cntcred into wiîic tise couîaicii.

Arsn ceeîric rcilwiay is teb uieli si l Calgariy. NW''
Sccîcplrmnsehr- letlens patent hasve bern txsiicd ta lthe Nocrth Anserleat

Mîti Builitng t.onpacsy of Sînîfrd. Ont-. gîssng the coasrsaxy power ici
opeaae msi for the production cf cecuîicity fer lighî. lieut and poert.
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sus PENDED STREET
RAILWAYS

mik. accornpanying
illuistrations Alow a
suspendecd or clevaiccl
Street railway, thse in-
vention of Geo. R.
Prtosc, F. F. Kelly,
J. llcaudry anl WVni.
Norris, of Montrca.1
The eut shows an end
clevatioin of Uic post,
iii a suspcnded car

hat'ing a single rowv of
seats, for the city ser-
vice, andl an elcvatcd
car for fast suburban
Ecrvicc. At suitable
intervals an archcd
Support Play be arnixc(
for clectric light, so as
to avoid drsfiguring
the strects with wood-
en posts.

l'ie iron truss posts,
firmly lield unider
grouind and placcàila

itrasalong tic
cnrof the strect,

support the iWhoIe
combination. At the
cross streets, an
archied support of casy
acccss Play be provid-
cd for tise clectric
liglit, in such a iway as
to Pot interfere %vitli
thecpassing of the cars.
A double cross-arm
extends en boîh sides
of the post, supporting
rit its ends two longi-
tudinal bcarns on
whichi the cars run,
going on one side and
returning on the other;
it cardes on its centre
the tracks of the fast
suhurban clevated
clectric car. Two
longitudinal bearns or
girders spant the dis-
lance bettwccn the
posts, and support on
the outer edge a single
rail on which the car
travels. There are
tvo sil guide rails
on each gir<lcr ta
steady Uhc car and
prevent its lateral
oscillation.

The suspendecl car
being adjusted by reg-
ulators according to
the aniount of snowv on
the roadway, a small
snoiw plough niay ho
fixcd ta the front of
thc car so as to Ire-
move aIl the irresu-
larities of snowv drift-
ing. The whccl is
brought in contact
with the livc %vire
tbrough inechanism in 7.
thc bsands of the driver,

I
andI the clectricity
transusîittecl to thc
Ilsotor, acting cithcr in
one direction or the
othler.

Thei elcvaîccl car
rests 0o11) of)n gli

tics, so as not to tlirnw
inlii Slade on1 tîte
stlcet, the steel rails
bein> l h eld in tlîcir
position by iron rods
bohed to (hemn at a1
cOilveniciut interval,
the service being ab.
SOhîItelY liait of orcli-
nary clectric surface
railWays. 1Il nU ira ted
W'ood pull) hcing liglit-
er andi incombustible
1n1-Y be ;idoptcd for
thcsc cars.

Electric %vire con-
duits are placcd along
the girclers Or lon1gi-
tuclinal bcamis so as to
do0 't%%.y wîth the
wVoodenl posts ini the
streets of totis andI
and cies, and also
protcîing the ivires
froin induction or
Ieaks.

The cost of con-
rstruction of the bub-
»pcndcd railway is sup.
poseCdloiit to cxcced
$35,ooo per ile, ancd
thc suispendecl and
Clcvatcd $5(),OoO pCr
muile.

A piaîit air bra1ke. the
invention of Major Chap).
It-au, on sorncthing flic
saine principle as the
W-Vestinghlotise air brake.
iS lxcng cxpcrinieluîed wvith
by the Ottawa Electrie St.
Ra.iIa%-uy Vo.;. Ifsucc.,.%ful
aitînt 'viii be nLcesiiry
t0 StOP a1 ar vcrv quickiy
wViIl lie itriy flic 'novîng
of a controlier sin;iiar to
that usLd in turnhîîg on the
eiecînc cimrent ta scart the
car.

A nces systcnt or dec.
tric signaiIinq. for marine
antd gcncrýai use. has hern
sholwn It the ROYIl %;.-V.,[
Exchibition, by mr. C. E.
Kciway. A friie.work
contaîns fifty.four incan-
descent LImps in six rows
ofnincach and t.I ros can-
nect the ianps ta, 1 Lcy.
board like ilî.îî of a1 type.
writer. On pressing the
propcr icey. hc letter A\ is
shown l>y the glnwing or
thîrtcen of the lanups
arrangeti ta, forrn thiîat
lciter. Vie ciller icuc'rs
andi thc nuincrais rcsponti
in a similar nnr Mien
the correspondinR keys arc
presseci, anti raemages
spelled o11 -nay be rend a:
a, distance -kt niglit with
grcat (aciiîy.
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WHAT IS A DYNAMO?

Ilr.Rl' are nto datibt quite a (ew mtent runniiîg electric lig lit
.%%Id p0%er Wnlnr n csid> ho are at beia as ta thle
inanner in wiiii cavi part ofi litc dyîîaîîto pcrforms ils recîuirecl
dli, aînd .î>the sci.aiuun fiîm une pairt bc.îrb to the other,
-nid iinwv and whil it ,,iodu es an) electric current for citltcr

Cupyo iectrmc iîghiig by ineans of the iamps, or pawcer b>'
ial% o iotors. lThe plîrpose af titis article, dico, is ta mlake
buii ait expianation as 't 1% lioped wviii bc the mnens af coliglit-
coting. Ilîcîi i tii particular. For titis ptîrpase îtec lias beco
scee ted the plain ;rainitm ring armature mtachine ; bv Gramme
tîn ili ît. îtcat .1 t) pie or paltternt or one of thc ui igittai (i> 8oun1os
bujît sulie i- )e.tcrs igo b> 'M. Graitînci, of Paris, and
%%ichi tonhibtedl ai tw ciet tro-inagitets, nitose paies or extrcîni
tic-, face cart utltcr, ;id i>etnceti wliicli is revoivcd a ring, con-
bisîiiîgl of citler finle iron n ure- wotind *îrottnd il -ca5t irait spider
or traîne, or lainas dl;ymrs> of sliet iroi claipcd togetier iii
tr saine aoii n îd bolted ta the spider or traîne, titis ring

titen bristg %%otind n itiî iitstlated copper %vire ai proper size, for
tire r. iment and( % olt.îgc rcquired, in a duanîetrically opposite dii-
rectiain ta tlîat occupied b) tite iran wirc or laminas attacitcd ta
the spidcr. Tlhis hrnigs uis ta just nitat tiîat armaturc lias ta
.Ittuittpiisi it the paî t ut pla> s , si s1 a %% ell knoun it i.iu.t iliat
whcon a %vire is passed me r tue fate ai a inagitet, titat a Currelit
is procitced or Xunerateci it titat %vire, and as te armature in
the abave case is itotlting muie or less titan a succession ai
%vires iying sitie by bide aroutu tue entire ring, wvhichi ring is re-
voive(i between lthe faces ai tire paies ai tic magnem, it wiii
readiiy bu seen dit as tl,--y pass aiong the face ai tue inignets
a cîtrrunt is contittiaus> prodîiced tiiercin, niih current wiii
flaw ii elither a positive or iegativc dirrctioîî, accordingiy as
e'ther tc positinve or stcg.ttive pale is beiîng passeci hy îte wire
or îvires. Every one ai titese wires iltat are passing iii front of
tue tuiagnet kintg aitea- ail oniy a cantitius wîttding arotînd
tue iran %vire or lamna, it aiso iaows thiat cdi oite ai tite %ind-
ings is caiiecting, as it were, a certain amotint af current fron
such itagmiets, anîd as titis cîtri etît ntust bave an autiet ta pro-
dtuce a caommercial praduct, tlle segments ai tite conîmutator
wvitii the brusîtes he.Lring titereon are sa arranged tuat as titese
%vires aile aiter the athier are abouît ta pass out ai tite magnet's
influtence, itev itake cantact wvitt te proper segnment and take
..le discîtarge irin tue %vires ta the uine.

'l'ie fields or loaguets !spakenl ai above, arc silipiy a mass 'ai
irai, ejîher cast. or werottglt, or Iamlinated, wrtttitt witlt insuiated
capper wire, itrauiglt %vhichi i ssed cantitîtiotisly a sinali part
(or aU1) of Ille current iliat is beig generaieti by the anw:sture
as explained above ; titis titen produces anr electro-inagnet, or in
other words charges tîte irait ai tite ieid magnets witî inagnet-
isîni ta saturation, or ricariy su, in conscquettce ai wiclt n-e have
tue %vires ai tite armature whici are revolv'ing in front ai it
cliarged wvti a etirrent, als eNla.ined iii site rrst part ai this
article.

Tfhe next question train one n li is flot pasted wouid be, " why
and wviiereiart docs it cause a cuirent ta bc generateci in the ar-

G. W. IitENDEIJSON

fils ~1.. Lighting, Power and General i
,~ ' .,..... ElectrIcal Construction,
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mlature ? " ta wîicit it cao be atsscrcl.--.siiniply becatise tltcie is
al itagîtetic circuit cslablisited trai paie ta pale througlb the it.
tcrv'uîing air space, wiiici for conveitience sake is cale<I t
passage ai fines ai farce--i>visibie Ia bc sure, htit ncvcrtitess
known ta ex;st these uines aina>s îaking ai direction train lo.,
tive paie ta negative piole, tite ctitting ai wimici b> tue wire,, of
tlle armature being iten tite cauîse ai the etîrrent prodîtced mn
titose %vites. *1'iese fines ai force wvotid takze an extencled roiary
patit, or ta be mare eXi)licit, a %wideiy sepatated one, werc it 001t
tiîat tîte iran wsire or laina ai tue armatutre litas suchitr aottîrac.
tiati far tîtei, titat thiey are cttc.entrated or buncied, uinl
brougit ino close relation n iti one aitather, tite resuit af n h,d
is titat tue copper %vire ai tite armiature lias lthe advcîntage ai be.
iog able ola tîttirugi neariy ail ai ltent . wve sa) nearli>.li,
because il is a wçeli knowît iact iliat saie d>)nantios are 50 ton-
Struc1cd titat tliir paie projectionîs art. so close together îiîat
titere is miore or less ai a leakage ai iagnetic current mroto pale
ta paie tîtat siîouid and otiterwise %votld pass titrougi tue araa
turc and do ser.-ice in increaseci cîîrrent at lthe brusites. Fiuin
the brusites lthe curnent passes ta tite flle. Oficourse titere are
clifferent windiiîgs and arrangemttnt af artmatuîre %vire titanti tose
spoken ai above, but lthe priîtciplc gaverning ail of tiîet is
*îbout the sallie, bc the dynanio an rcor an intcandescent, .în
alternator. or a generator, be il cititer tar ta volts t- 5000, or
1 -100 aimupere, or i,000 aiperes.

Thte clectrie îna énet spoken ai above is a1 mass ai iran arattîtd
%wiici is paceti spools ai insulated capper svire, anci throttgit
nvhicit is passed a etîrrent ai cectricity, cither iraiti a dlynam'o
or a battery, whlti ctîrcent iakes tite irait magnetic, but onîy
as long as tîtere is cîtrrent passing titrougi tite %vire ; tite silo-
ment the circutit is discontinucd tite magnetisin ini tue "'ire
ceases, lience the naine electro-miagnet, îneaning a toagnet pro-
dîîced by ait electric current 001>'.

Tite paies ai a mnagnet is titat part ai tîte iran %vitose ends
project throughi tite spoals ai capper %vire, so titat sonte dynamos
htave two pales, others more, and as in tite case af aittrnatîttg
current dynamnos, saie itase (fuite a ntiinben, îthey being titen
kilown as ttttitipolar <inany paies) macines.

''li cainittatar ai a dynamio is that part of a tmachtine on
wltici tue brusites bear for tire ptîrpase oficoiiecting tite curreit,
attd is, as in tue above dyoamno, cosilposed ai flat pieces ai cop-
per koown as segments, wiiici are but togetiter iii tue fonn ai
a drui, antd are clatnped ciosely togetlier around lthe siat ai
tîte mtachine, being welI insuiated betwveen cadi piece or seg-
ment hy a layer ai mtica or soutte other îton-condîîctor.

PERSONAL
Mnr. James R-tird lias been appointedl enguneer of the new watcr worlks

Plant -il 'Moorlstock. Oni.
*nie deixth of Nir. Geo. Wonlîingtan. futînderof tle New York 1Rlrdiial

Revieu'. to, %%hose insîru:ticniality 'vas largely due the founhling of thce
National Electric L.,ght Association andIlle New Yorkc Electric Clubi.
ce.ttned a widesprcaci feeling of regret in electricai -ind' jotirnilisi
airches.

tiscrs.

IIMERIGIIN IMFROVED

The best metal for journal brarings of
any kind. but

Especially Ada pied to High ,9peed Engines
itis metal is wvarranted not to hcqt or cult he ais. and ils Iasting

quidities malce it superior 10tony oter metal.

toge Tn I Sr durable fharb ai alier neclali.IT1iJe beat trnetai knoin friacre great presaure lie rrquire.

Il rus swnlî Icss friction than any other nicttl.ý
l, w.il stand the higbest mt of slxtd and will noi heai ot cut.

SOLE AGEN-rS l'oi CANADA-

DRUMMONO, MCCALL & Co. - MONTREAL.
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SPARES.
..%t Perth, Ont., a scbeme is ail foot to huild

an clctrlc raiway between Pertht and t..anark.
outsitte lsariies ta furnish capital and own the
road.

1 lic promoters af tlhe proposel clectrlc raitway
bctwven lanmiltun and Grinisby wvill laite no
striz towards building the rond until the city
touniîl of Hail!Iton grants ilicir application for
pettii5ion Ia usc th)e strcîs.

Wiili thc aid of elLctric snow swecpers the
nmanageaient of the Otta%%n Elcctric Street Rail-
way hive succeded in keeping thie road in
excellent worktng order. anal more than this. tuas
îîtrrcts traverscd by the road are said to W- In

*god condition fur sleighlng.
A Hall plant his lately beSn installedl in %Wacller

Woas.' furniture factory. Victoria. B3. C. It con-
sists of a Ba-ill dynamio. wound for a lov.tcnzeon
circuit ta carry fifty i6-c. p. incandcscent lamps.
sNitch boardls. rhcostats. maters. etc. P'owesr for
tbe dynamo wilit be supplicd by tlas engane whicli
opcrates thes factory.

The courts haves decided ta suspend untal April
furiher proceedings in thse cases of Leonard vs.
the Royal Eleetric Lomipany. which as an action
ta recover $8.ooo as the price of niachintcry fur-
nushed the dcfendant ta establili its systcm in
Thtarc Rivets. This iuç ta allow of action being
taken by thc defendans ..gainst thc city ofThrce
Ravers, which refuscd ta accept thse machinery.

.Nissrs. Drakce, Jackson and lweken, andl
MNr. jolin Campbell, are applyiîag ta, thes 1-gis-
bLute of B3ritish Columbia on behaîf of two
distinct compf.tnies for in .orporation for the privi.
lege of buildting and operating tramway uines
betwcen anal %ithin the chies of Vancouver and
Newv Weistnminster. Tlhe company %vhich Nir.
Camupbell reprasscists also proposes erecting anal
operating a lclephoiîe and tclegraph systeni in
cach of tlie chies nientioncd.

THERE IS BUT ONE PORTLAND
Orcgon,and it is best reachcd via Chicago
and St. Paul over the throughi Sleeping
Car Line of the Chîicago, Milwatikzee &
St. Paul and Northern *Pacific Railways.
For fiirther information apply ta the near-
est ticket agent or address, A. J. Traylor,
Canadian Pass. Agent, 4 palmer House
Block, Toronto, Ont.

F. E. Dixon & Co..
MANUFACTURERS OF

LEATHER BELTINO.
70 KING STREET EAST, TORON TO.

iIEAUQUARTEItS FUR

ELECTRIC LIONT AND DYNAMO BELTINO.

VWc bave flic following Lcatlier Blts i use i the works of the

Toronto Electric Liglit Co. :

One 36 inch beit 98 fect long.

Onc 36 inch beit ioo fect long.

One 36 inch bclt 123 fect long.

Onc 38 inch beit io00 fcct long.

One 24 inch helt ioa fecet long.
Andi over i 5oo feet of 8 inch belting.

Ail of the above belts are DOUBLE THICKNESS. The 38 inch

belt is the largest beit ever macle iii this Province.

V/o are prepared to furnish beits of any aize, Iwo or ihree ply.
vp Io 48 inches wide. Euery beit fully guaranteed.

SEND FOR DISCOUNTS.

LDixon's l3elting 1-land-Book railcd free on application.

'l ne example set by the Plymouth Chamber of Commerce lias now becn

followverl by the Halifax and B3edford Cthambers, who have proposcd
resolutions calling upon thea goyernroent to buy rip tuae telephoncs of tite
country. R O I ' S &LI

The proposition is bting rondc ta construct an clectrie raiilwa.y fron% St. f
Petersbaurg ta Archangcl. a wasll L-nown port on the W\hite Sen, and .1 dis.

taince of Sokilomletreýs, or Soo miles. Tht clectric corrent is ta assuppi cd
bya serits of gencrating stations, placed r.t intervals along the entire route.

continent? Such wvill bc the resuIt before naiany year.Ii AL 5-
Fvo Edisost plaonograpls have bec.a placet] in thse Departancat of thse

Interior at Ottawa, anal are being used tliere wvith grcat success for corres. A
ponding purposes. The lcttcrs airas dictated ito cyliîrdcrs on ihas machine
in tîne deputy's room and are rcprodnctd on anothcr phonograph in thas 0 ~ I j ~
correspondcnce roorn and typaswrittcn. *rhc transcripts can bc vcrified. asi ple
thse cylinders can bas reproduced as often as may bas dcsired. WVbcn the
work of transcription is connplcttd. the cylinders ire parcd off and aie
tendy for use again.I

SPECIAL PULLEYS--ýý 1
ZZZ zz= FORELECTRICAL PURPOSES

Our pulley is now in ase in MOST PRQMINENT STATIONS throughout Unlted States and Canada.

SF2ND FOR~ vr DODGE, WOOD SPLIT PLLE,.Y GO,,
EsTIMfil>fIs. Office, 83 Kiliq Street Irest, 2'ORONYxO, OÀNT.
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CA?4ADIIW EhECTl~lGALi ~4BWS Match, l892~

FIRSTBROOK BRos. AUI ON IID CAITAl, MI 1lL î,OVERNM,%ENI iF CANADA. $54.724.SRAL1X.CAMPBrLL.KL... PMwa

lCbg S. LAtJOHN L IBLAIKIC FsQ.Virr Plqt.

To ppins,
Side-Blocks

11 R ITE tof 11RI
G.C.ROBD. Chief EntIncr. A.FRAsER-è. Trm

I>icase mention filec El.LcT.RIc,%t NEws CNUT0 fGN S HrAo OFFICE. 27oRONTo ST.

%vlien 4sorrespnsîdlng u;batcwr Peeni ToiRONTO.
i rvnto f Accident our chief alm. Economy of fuel seoureci.

1 NOTE-The offices of the Company hiave been resuoveil (ram ab<we addresx b the Canada Lite Building

Lainkin's Patenlt PI P EAND BOILER COVERINO'
SAVES 1000 POUNOS 0F COAL E VER Y TWENTYr-FOUR MOURS.

WHAT IT DOES FOR OTH-ERS IT WILL DO FOR V'OU.

GAST & CO., Toronto, Ont Windsor, Ont, Dec. Slst, 1889.
Gentlemen. In reply to your request for my opnon respeeting Bolier Cover-

ing, 1 consider your coverlng good. You bave done 'us a lirst-ciass job, and ft
saves us ten hundred pounds (1,000) of coal every twenty-four hours.

Yours respectf'ully,
1 Windsor Water WorIcs.- -

& OC., manufacturers, -

JOSEPH HALL, Supt.
K

30 ADELAIDE ST. WEST, TORONTO, ONT.

W. ~ COPPERINE
Suiprsntenent s Office, 'Watcr W'ors Dcp't toMrt

ALR,%oW* 'I o<O%,T0. T'ninry 6th. 1891i ro,( htix

gTOWN IN CANADA Port Hope. Ont. w.','

CEOPR I NE ct unin ased , ava mghs ss ur Iargestengç r L

ARD 
4 : ta reflets an> of tli. litas> bearings yct. ~o 1 -fans dlei -. 1

ED ARC that sleaks fur itss.ll. I .ni plembetd tu ictueiiiiend -t tu b,ý0î
pS L T an) une an nt.'d of nicial te stand liens> %uork. Itt'

amt,> ours tuni>, c? e
J. C. I IRGUSON, k:"iLe

Chi Entincer 'l orento WVaier Works il b.

THE BROOKS MANUFACTURING CO., LTD.,
lMANUF.&CTUFERS 0F

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT,

Eairle's Âir and Steam Injectors
T"PE

TYPE 
Iý*

TYPE B

AIR INJECTOR

C C p1ýeLM AMIN£ lmoxme.M*CT*» _ýR
AM EXHAUSTM

For burning bard or soit c=al scrsenings untlcr sîeam beilers. for worc.Ing gas produces's. &c.. &c., cshausting gases (rom mines, ventisaI-
sng shsps. bustlsigs, &c. C-i bc pplscd te my boiler witltout

dsîurbing the present scîîing. Guarnsiccdtledo the work
sattsfactorly. Cnn gave the besi t etirniontals show.

ing their efficiency. Fully covered by Icttcîs
patent in Canada and the United Statms

2'esfts.ioc<al front Met Wilson -PeiblWl%ivg Cornpasy,
Tesoo , CA.%*.. Nov. 4115, .

Diuaa Si& Pltssse find entloaced laeressith scque for the censbined Air
lsajctW acnd 1Lhaustes puss.hascd trair you. 1 ams vcry much plcasedl %itk

sut iitiW, aie have uzned utheî tut tnjcn.îarb. alu a fans lat btasniraz bard ansd
n.nsf uat nvîm a nader oui 4aIrnt botilub, Arad prefcz youî devine tu an)~ of
flttamR rr le-- steans and maires less noise ini otieraion. Msfy cogiseez
ities ai an the moasng tu start the (amre wuh leis than livc pounds of smean shawn
on tar .aem cange. Tisa. fore wchas ~ttstl ald ndc:zt of St

es an nOaat.ssnr: and .. as O- u.etatrd tu at$ fuil z.pao.tty %artaut ra .il.J

one reqssiring a lismt.clss blower. N'ustuy
S. R. Eusssa, EsQ.. lItileville, Ont. (Sgd) S. FxesANK WiLtso.

CIRCULARSÇ AND I>RICES GIVEN ON APPLICATJON
n - ELLEVILLEs ON. r

GAST

S. R. EARLE,

CAr4ADlRt4 EllECTIîICALi NEWS ýInrcli, 18gg-..il


