
C'ANAT)IAIN MAGAZINE 0F SCIENCE rNeovtiaiber, 1883.

COMPARATIVE COST 0F ELECIRICITY AND OAS.
Mlz. hi.\ iiaî is 1)lîblilled. saule initerebtiiig statis.

tic, comipariais the~ coýt of the eleetric liglit with ca- botta as
to its actal toît lard its cost per caitle power:
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Thlas a~is e-:c ri 1logrlslu
sia ai jag. à. cheap-

Thiii it ala caa . AXil tu trainc ag ruit, . oîîviis u oc

cir an tire tîr't, 0ii tit l1t . ilts a due. ta Ille snialaiess o! tIi-
!ig.%taitatioia. ln tire ca.sc rl it- Liantes I.iinbaiikîitalent Ile

lgit s te-licedi i as e t grout.a giaee gaub.ý. Il ire Lest
ai misid tIi. fact thiat thae rconamv calasîsts in leaving large

ansîaliaaouîs., ire ,Ilia1 b.' tbruàiat fce ta face lxtiatie faci
tlit werras gas as nsiaov nclt ai& Li large qosaitities as is larac-
tiraille, elr-cUriitu. mii.%til Lu bc rtiîglir. ta hat, .4t.te ol ccu.

nuiraiy. lumreiiil.t si caî.cct a gi-rater ccuiiuîuîeal adecal
tage tirait 1% shoari b;. tIi. abore figue-.

DIt. H0PKUNCZN S ELECTRICITY MErEP.
(F.r xrc lh7giios ie g 349.)

At IN aloi a little curions tiut so sIpartanit a ei-uirt as LIaL
of errctv ant-teN' sitîilit havte recr.ived-con1 amarativel.y

sîeki -lL $--%lit attenation, wlialst aîuany oi Uhé otîîer - e-
taita ü! cleciric firgiaîing have breai overrîcîac-. l'erliapaý thiI'
dlrîand for seich apîtaraiue ias et prse, se lîmited LIait iltefi.
torx tsar" p'rHfrrred t., taraij ttiuiogiiis ara niais' jtteIicblo
dirs-ctiý,ta ; t.nt iha.' le.% ieha have *si the ni-alatîme l.ronght
liacir ini'.tise sKaîi tu tr-ar sillon tie iaaninlieiiti sirail, gloctt.

lm-s, %t-ctirt tire lea.ting î.ositomaa, lvlicit UIl Lilne lias arrived,

eshith shall iake electricity inieters a necessity. At varlous
titres, the iiieters of Edisona, Q. Vcraaoià.Boys, Caurteray, etc.,
have been illustrated,1 anîd we now prescrit to tire notice of aur
readers the instrumencit invented by Dr. Hopkinseiî. Thîis

gýelitiernan1e entasent poition ira the scientilic world is a ailli.
ciciat gîîaraitec that Uic0 subject lias received due and carefut
considt.ration at lais handa, aind tîat; the apparatus lias nlot
been constracted witlîoet a thorough knowledgo of require-
ilîents. Fig. 1 is a gezieral viev of tire meater, and figs. 2 and
4, for wlîiieli ave are indebted ta Messrs. Chîamberlaina & Ilook.

haiut, tire licensces and manîufacturera, showv tic dulails of ils
colistrifctioîî.

The inrUiod of working is as l'ollows :-One of the muai.
luisay, the pousitive, enterà at oile of the binding screws, às

vocaid arouind the cure ofthu electro-enagnet, forîiing the
solcntoid, f, anid leaves at tire other biîîdîîg screw. Ono biud.
aîîg suren as in conitact evith the franse of the nmachaino ; the
orlier as insulated train it. The shunt circuit, the current
whirl drives tlîo sinal dynio, is take front the negative

lent, elaters the maachinie by a siuali insulated binding scrtw
(îlot shiowîi), is carried ira scries round the neagnets aud arma-
ture of tire suiall dynîamo, and is attached to the insulateil
bar, h. So long as Il remains irasulated iL is clear tlîat no cur-
rent pcasses thîroch tire dynasie ; but if h is put in coîncection
witla the fraime of the miachîine a current passes, since the posi.
tire lead as also connected to the friant. Naw, as soon a cur-
rent passes round tie salenoid, (1 is drasvn dowit by the staag-
nette action, 9 talls withi it, and touchinig li, puts it into cou-
nection irais rte frarie. A currczat noir pasçes through the
dynamao; tice governor balls rotate with increasing sieed titi
their ccratriatîga force ie suflikcut, to overcoie tire iuagnetic
attraction of the solceoid, g tlien riscs agaîn, tho current
ccases tiraugli tic dynamo, tire apecd of tlie governor falls titi
d is agn drawn down by tho uuagnetic attraction, aîîd the
operation described is rcpcatcd. Now, it is clear that when a
suîall current as passing along tire main leads, e g, aviien but
few larup- are iii in use, the attractive powver cf tire soleîîoid
and its; trois stîl aie be sallaî; consequeaitly, a conîparatîvely
loir speed of tic govrrî.r balla will sutl'ico to ovcrcoune it. if,
lîou'cvcr, sîsally lamps are iu circuit, thre curreret will lie greater,
tlle attractioni strozàager, aud a lîigher spced of tlîe governar ne-
cesary to break coîitact. Vius iL is plain tbat tîcere is a rela.
larron beteveen the ciirrent strength passing alang the main
circuit auîd thîe sperd of the govcrnor. It înay be accu, fnrther,
tiiet tlîey arc îlîrcctly proporticîcal, the ane ta the otîcer, for
tire attraction of ar clectra-niagnet varies as the square of the
current round et, aîîd centrifugai force as the square of the
vrlv.'ity of ratation. lîcuce, iri tlie prescut case tlîe carrent
i tIit aian lcadsais î.rupoîaoal to tire average specd of tlîe

gaversior bala. Vuîs spccd as Indicutcd, 1-e thre usual Way
witli dials, and, in practicc, the machine is staudardiacd so as
ta rlegester amjpère heurs.

Tlt: range oi LIais lutter is only hneîted by te apeed of rota-
tion wliicl iet as îao-sîble or advesable ta iaipart ta the revolving
âaist. Thc inventor lias designed ai modification of tlte pre-

si-lit instrument ot %viicîi tie range woull be liractically un-
litnite.l, but et as vrry doubtful erlîctlier tîîis will bc called fur

-as its prie ivould lc lîîglicr, and iL as uiilucky that in practice
any accuracy mrater tîcan tiiet of gas-ineters unii ho found
werth payîeîg fo1r, ln the mantinle, owieig to inajrovcmcnts

aiii ecchanical detail, catir auccecding se t et instrument shows
an encreaicît range. At fîrst this a3 froru 1 ta 20. At lire-
seat Liîcy arc liroaducitg Lucters içhich hav* a range o-f at >cast
1 tu 3l0.

In practece, ard Arm ei consuanera psoint af rivew, the in-.
8îruient Is the following spccial adaiae. -

il.) kt is rca-d as a gais natter Ia road. No cectrical or cther
zscictatitic kuoawAedg.i is necessary ai order te- uaîdçrstaud its
regi.,trationa.

t2.) It as not mecrely casily understaod, but a consumer ean
teil at any limitent of tlie niglator day eshethcr lais haluse %vires
are aii orer, eniter by aioticing wviether thero as any maverrect,

of Ltii hised eslien aia tamps are in circuit, or by observing
whlîclitr, witli a giArda number ai lampa, a proper curremet as
twiîîg rrgisterced. Brera with an illuminant, ta which tIhe

ia;;Iuiic as ivull RCLvîaetomtml, as glas, tlîo consumer is oftcn Nsa
pli-ins wenc tice quartcrly bill ia lin -ýutcd. Vlais wonld b.
tiait asure tîmo case %xitla tlîe early use of ctectricity, anmd any.

thing ivlàiçch watt ciasble tic consumer ta judge frouas timec ta
unie illiat làs Ille anîoaniat lis .suqphy eril grea±ly tend te thse

mimootlaixeorlkîng of tîle underta1king.
ý3.ja Tle mc as, îuractmcally, ii.eîrnndeat af friction , no

clockwark is usrd in iL , and it reqoires na attention beyoesd


