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METERS AND AIETER RATES.

11V A. A. DION, OTTAWA.

Tîtere are aî kw tlîings of more importance to cimiers
of eiectric lighît plants, or liîving a more potent influnce for
the fitnancial success or failuire of clectric sîtppiy uindcrtakings
gcncrally. thait tucters and nieler rates; and Ill titose inter-
estcd in the satisfactory solution of lte problemn "Iotot'0 iii-
crease profits fronît ciectric supI)ly." shouild give lthe snbject
of titis paper titorougi and serions considcration. In these
days of close comipetition in iigliting. in cominon withi ail
otiîcr industries, Mvien wc feel the nccd of constant sludy anci
investigation in order to find, if possible. mtenus of reciucing
the cost of p)rodutiton, siltuld we not dcvote onrscives with

eqîtal energy and l)erscverattcc 10 tite task of incrcasing tite
earning. power o! our plans? Upon titis question, nicter rates
have a direct and important bearing.

It seemis hardly necessnry at titis tinte to inake a pica for
lte use of electric nitcrs. Expericuce lias cstablislied. bc-
yond question, te fact that tue use of mneters ittereases tite
eatrniing-powver of a plant. A chîange fronît flat to uteter rites
invariably iowers tite peak of tite station ioad ctirvc to sîîch
ait extetît, titat the laînp installation inay be doubied before
lthe peak regains ils prcviolîs valne; the average earnings lier
iarnp insîaiied %vili be suci as to show an itîcrease iii thc total
reventue, întless iridced lthe flat rates previotisly citargcd were
so itigi as t0 confine the use of lte liglits 10 a narrow circie
of long-itour consurners. The use of mc'ers aiso places lthe
owîtier of a plant fil a position t0 coînpele snccessfuliy witi
gas and otiter illutmintantts for ail classes of consîtners. there-
by faciliiating lte extension of his btusitncss. Titis cannot be
donc utider a flat rate system, except by inakiîîg ail sorts of
special rates. to uxeet speciai cases; a proceeding wii is
certain to produce dissatisfacîion nînong consuiners. and often
%vorks injustice 10 the supplier. -No attempt w~ill be mtade t0
give in titis paper a itsory of tite ecctric Dicter; not even
to entniterale lthe îtîany fornis tit ]tave been prodticed ii the
process of evolutioti, to wvilicit we owc the modern recording
iiieler. Too niucit valuabie tinte vouild bc taken up and no
very useful purpose uvotild be served by te recitai, as far
as titis association is conccrnied. Titose wiîo feel any intcrcst
in lthe subject may be rcferred t0 a paper read by George %V.
XVaiier, bcfore lthe Anterican Institute of Electricai Engineers,
May 2ist, i8gî. Later nmelers ]lave been describcd and ilitis-
trated front tinte 10 tinte in the electricai press.

It is necessary to tue fuill success and populariîy of tue
nieler systeln of ciîarging for current. tuat the ineters shoîtid
bc direct reading. fin otiter words titat tue record of consump.
lion siîouid appear in plain figutres on diis available to the
consumner, as lie lias long been accustonied 10 in gas meters.
The Canadian Eicîric Lighit Inspection Act proltibits tite use
of any huit direct rea<ling nielers, titercfore tite citoice of
ieers lies between the diffurent formis of timese incters. gen-

craiiy kîtowtt as '*snotor ineters." Tîtese intters are esseit-
tialiy electro-niotors. operated by tite currcnt to be iieasuired
and %vliose rotating nmnber actutates a traint of regisîeriîîg
wlies and diais. Tiîey îtîay be divided iîtîo lwvo gencrai
classes. nameiy:

First, titose operating on the inductive principie. wlterein
ant armature, consisuing of a ring. disk or cvlinder of metiai.
gencraliy iron. is carried arotînd by a rotatng mnagnetic fild.
Titis field resulîs front tue curreit to bc enstred passing
titrotîgit a coul or couls of %vire, and tite citrent (ncluccd in a
ciosed secondary cou, of iow resisîaîîce, set aI anigle wvith the
firstI: and. second, tîtose enibodying the -tcli-knowvn principic
of tite direct-current inttoor: a wire-wouind armature rotatittg
witii a îttagttetic fild. '%ctcrs of tite first ciass arc suitable
for aitcrîîating clîrrents oniy, and mtîst bc calibrated for iltc
freqtîcncy at witici t îey ivili be operated. Titey have no coin-
iiittator nom brusies. Timose of t second ciass mnay bc uused
for cither direct or altcrnatiîtg currexts of aîty freqîîency.
Titev have a contintitator and brttsies. Tint is titeir weak
point, as dirt and inoislume wiii affect the cotnutator, and ltbe
ineter wiii in tinte run 100 slow uniess il is cleaned occasionnliy.
%vhichit s a trottblcsomne pmocccding. now titat mecters are scaled
hy tite Goverztment. Tiey require delicate and carefîtil
liattdling. Meters of citier ciass rnay be "current meters."

t ecord(ng il% atutpemc-houtrs, or "ettergy itters," %viticli register
iii watt-tottrs.

Int tuteters af lthe first class. wvlieh are gelncrally current
ttteers, lthe torqute is approxiiîtteiy î,roportiotai 10 the squtare
of lthe cîtrrett, aîmd the speed is proîtortional 10 the torqute.
Snicl are the "Scltalittecrer" "ttit," etc. lit ttteîers
of the second class, gctteraliy ettergy nieters, stici as the
"Titanisoni." lthe torque is directly proportional ta tte ltomer
applicd attd the speed is proportionai 10 the torqute.

AIl nieter armttures left frc 10, revoive, rttt so fast aI itigil
ioads as to seriously impair thc accuncy antd dttrabiiity o! the
tîteter. attî tuis iad 10 be prou'ided t0 restraisi tieir spcd.
Titis wvas (lotte it two uvays. Stiali vattes or air faits were at-
ticd to lthe end of arttts rigidly fixed 10 lthe armaîttre siîaft.
Titese fatts lie at riglit atngles 10 lthe direction of rotatiott, ind
tite retardalioît is dite 10 the resistaltce of lthe air against them.
%vitici is approxinteiy proportional 10 lthe squtare of lthe speed,
sa titat titis dcvice tîtay oniy be ttsed in titose itteters where the
torque is proportiotai 10 lthe square of lthe qîîattily 10 be
ttteasured. Tite other uvay is 10 attac to 1lthe arnture sitaft
a copper dis< revolvintg betweii lte poies of permuanet tttag-
nttes. Titese exert a deag ott lte eddy clîrrets gcîteraled in lte
disk by ils rotationt in the ntagîtetic field. Titis zîtagiitic drag
is proportiottai 10 te speed, attd is eîttpioycd fi iters witerc
the torqute is proportiortai 10 lthe qîîaîîity 10 be meastîred.

Tite niajoriîy o! niters will utot start with less than tliree per
centt. of tîteir futll ioads, and tend 10 rîtn slow at iigit attd higi
ioads. Titis is a seriotîs drawback, bttt titere appears to be no
effective reniedy for it aI tite present ltte. In citoosittg a
tueter lthe flrst point to be settied is whetiter to tIse a "'cur-
ret" ttteter or "encrgy" nueter. At first sigit it wottlà seent
titat the ettergy tîteter wouild best sutit otir ptîrpose, as it re-
cords lthe actîtai expeîtdiître of ettergy, but uvitere energ)y is
sttiplied at a constant voltage, lthe record of lthe cîtrretî micter
îs proporîiotîai to lthe cnergy in voiî-antipcres. WViti alterntat-
ut5g currents, attd especiilly %vith inductive loads. Ilte record
wili be siigitiy itu exccss of the eîîergy, bîît uili be propor-(
tionai t0 lte maciine capacity etttpioyed, whicli is a perfecîly
rcasonable charge against thte constîner, since it is the
ntaxttttttt iond in voit-attperes lthaI deîertntttes the size of
Ille plant and tite flxed station expenses. Thc current mecter
itas lthe advantagc of simpiicity, case of adjustittcnt and iess
cost. It ieîtds ilseif admirabiy t0 lthe iamp îotr-ratc of one
cet, as ils record shows lthe iainp-itours. Rates tttay be
varied ta sutit ail coniditiotns by a systemt of discouints front lthe
otte cent rate.

Tite desirabie cltaracîerisîics of a Dicter arc: Intitial
accuracy. coîtlancy, sitnpiiciîy of :necitanism aîtd iîîdicaîing
diaIs, durabiiity, abiily 10 cxciîî<e dirt, itîsecîs, etc., aîud 10
vitlistand tantpering. Exantination and lest uvili delermitte
itow far titese eltamacteristics are possessed by ;, Dicter, except
tiiose of consîancy and durabiiîy, witici can oniy bc estait-
iisitcd by a test of tillnc in regular practice. 3olth, ltowever,
du pend on good design and workmanship, especiaiiy in lte
jcwel-bearings. wviici should bc of the best qutaiily, accurateiy
groutîd and tltomoughiy polisied. Tlle wvritcr lias for some
years uscd lthe "Scliailetîberger" curretit itueter, whiich lias
rtet ail lthe contditionts of actîtia service it quite a satisfacjorýV
inaltuer vitit oîîiy ordinary care. lUc iad somte experience
witit a certain type of micter utl wltici so inuct litent was
devclopcd aI tnormal fuil ioad as t0 roast lthe vartuisi on Ille
outside* of the uvire couls. It is nccdiess 10 say titat sîîcb a
ineter sitouid, under no circuîîtances, bc uscd.

lThe inmportance o! a ii-organized nîecr departinent
and propcrly cquipped Dtcter rootu, wlicrcin tcstiîtg, adjusîing
and mepairing of incters may be intcliigcntly carried on. eal%-
not bc too strongiy tirgcd. Titis deparinent sitouid bc giveit
in charge t0 one mai, wito niay be carcfuhiy instruclcd in itis'
duties and ectaed to perfori Itis worl, in a.it cfrtcicît antd
tysîcinatie ntnner. Wicn meters airc reccived fromn te fac-
tory they shouid bc examincd, tcsted and adjusted if recircd lie-
fore îlîey are sent for Govcrnttîenî inspection. Records of titese
aîud ail micter lests, o! meters ccrtifled by lthe Govemnment, instail-
cd or taken out, and o! meters repaimed. shouid be kept in thc
tîmeter rooîtt in a day-book for tit ptrpose wlterc cittries
inay be mtade front day to day, dcsigttating such nicter by the
seria' i nimber, size and make. Tiîerc sitoîld aiso be a Icdger,
mbt wlticli day-book cîttries sitouid be posted. A page to be


