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différent circuits. on these maps ecdi transformer wvas located by
a small square stamped on the map. and %wiîiin this square vvas
%vritten the namc of thecustomer being servcd front this transformer.

t bu number of laînps insialled. the revenue per year. the revenue
per lamp pcer yenr, the estimated number of heours burned per lamp
per day. and tle probable numberof lamrps burnitgant any one time.
There isalso indicated on these charts the sizeand iengilà af second.
ary wvires front the transformer te the customer*s cutout. Ail this
information was found neccssary for the propcr *bunching"' of
customers on the transformiers and for the loading o( the transx'
former Wherever possible, sccondary systemis uce estabiished.
to wvhich severai transformcrs utre canncctcd in parallel. in wvhich
case the size of the secondary mains betwveen the transformers
wvas such that the drop in these mains %vas smali compared ta
the drop in the transformers themselves ; in ibis uay tht trans.
fornîers wvere made to share. more or less. the load eqtially be.
twçeen them WVhen a scconulary systemn of distribution was not
cconomical, single transformers wçere located. In determining
whether a customer %vas to be included in a bunch of customers.
ail of whomn were 10 bc fed frrn one transformer, or wvhethcr it
was more economical to place a separate transformer. it vvas nects.
sary te make an approximate estimat of the cost of locaiing the
transformer for cadi case. When the interesi on ibe cost of plac.
ing a separate transformer plus the cost of maintenance ef tht
transformer. was more ihan the interest upon the cast of connect-
ing a customer to a transformer. feeding other custaniers, the con-
nection in question vvas made to the transformer feeding the
*bunch." However, even if the différence in annual cosi %vas

smatl in favor of a separate transformer. connection %vas -made to
the - bunch."' In making these calculations. a fixed drop in tbe
secondary mains %vas allowved. and the Joad, i r.. the probable num-
ber of iamps burning ai an>' one lime, for calculating tbis drop
%vas determined from the records on the transformer charis; o
course, the char2cter of tht service goes a great way in makng
ibis last determination. A separate transformer %vas placed only
wh en the total annual cosi for the placing and maintenance of such
transformer did not exceed the sumn of the tuo followviig costs-the
inierett on the cosi of placing and maintenance af %vire necessary
ta conneci the customier ta tht r.earest bunch - transformer. and
the increased cost due ta necessary increase in size of transformer.
Tbe annual cost of a transformer on the lnes was considered ta in-
dadae the cost of the iron lasses, fi gured as costirg the ciectrica
lîghting station ai an assumed raie of ane-îenth <,z cents) lier lamp
bour of b5 ~vatts, a 5 per cent. interest on the cost of the trans-
former. and the higb rate ai charge of t0 per cent. depreciation

At the beginning of the reconstruction herein rcferred to there
wverc i.RGo transformer- an the Unes. uitb appi'oximatcly 53.000

lamps vrired. There bail been 47 aid ltîansio:meis removed. 229

newv anas bad been put up. Tht lightest load registered during tht
ytar prectding tht reconstruction was 3So amperes. Ten months
Iater. with about S.ocio more lamps wired on the service than ai
tht time ci tht 3Sa ampere Joad, abave referred ta. tht lowest Joad
recordtd %vas 245 amperes-. or a decrease in tht ioad line of 135
amperes. ibis dtcrtase in leaicage load being due ta tht transformer
change% just mtntioned. Tht leakage af the 2.-9 new transformera
,was ze amperes, whicb means that tht 473 aid transformera had a
leakage ai 154 amprercs. or an average lealcage af .325 amperes per
transformer rtmoved, %vhich figure bas been vtrified by lealcage
tests made an tht aid transformera wvhich had been removed from
the Uints. Thirty.six of the 135 amperes reduction %vas (lue ta tht
remnovai ai tht zio aid transformera. and piacing tht customera
scrvcd from these on other oid transformiers. ning sccondary
distribution -ystems. Fromn ibis is dcduced tbe facti hatb> re.
placing tht 345 o!d by 1S7 flcw trar.sfa: mers. a saving vvas eii'ecîed
af 99 amperts. Tht average saving for tht IS7 changed is iben
5z9 amperes pier change. svhich. wvith coai ai $2.75 pier ton. means
an annual saving ai $25.52 per change in ccal alone Tht avtrage

<ast ai tht 1' changes. including the ccst of new transformers. ail
extensions ai wiring for stcandary mains and ail labar. crediting
itle'c orders vviîh aid transfoirmers as scrap anly.wasapprox;matel%
$(.5. As sîatcd abave. an annual sas'ing p.er change in cast ai coal
%vould bc cllected ai S25 S. therefore ai this raie the new% trans-
formers wiil pay for iltcmsehcts. if the !avirg ai caal oniy is con-
sidcred. in about twa and a bail >'eara.

The reduction in Italzage Joad so (ar obtained in the recon-
struction under consideration bas nat b=e accompanicd by any
sacrifice ai transformer regulatian. -ahct) tpe af ncw transformer
used is ont giting tht bcst all round results. that is. ane in which
regalatian -and litce are sa propartioned in uts construction as
nat ta benefit ane ai tht expense ai tht other. In to -ly papa.
laied or centrai business pas tiotn of tht city. %vhcrc an extensive
sccor.qbiry distribution is possible. and v.here large transformes

may bc connected in paraiel nt diff'érent points. it %vould be an
advantage ta use transformers of v'cry small leakage current andi
bigli "'ail day efficiency." as in titis case the transiormers share
the load betwecn tbem, and regulation can be sacriftced (o gain
dîminished leakage current. liawever. as il is only in v'ery large
chies, and anly In tht mast thickly populatcd centres ai titese.
ihat tht secondary distribution systemn cao bc economically useti.
the malce of transformer Siv'ing the best ail round results shouid,
in general, be seltcted. To further impros'e tht regulation beyond
that ta be obtained by improved transformer regulation. il is in-
ttnded' ta change tht primary distribution fram i.ooo t0 2 ooo
volts, lhereby decreasing the copper lasses on the existing circuits
ta ane'quarler ai tht present lasses, and reducing tht feeder
drops so that goati service anti regulatian will bc abtaineti with.
out lte use of feeder regulators or tht erection ai additional
copper. A source ai ndditional improvement in regulation wili
be tht use oi generators %vith v'try close regulatian. Tht necessity
ai transfcrring the circuits from ont dynamo to anoîher makLts
close inherent regulation in generators an imperative fecature if
satisfactory service be desired. Transformera %viti good regula-
tion. feeders baving small draps. and generatora ai close regulation.
menu hat the ordinnry changes ai load and transiers ai circuits
fromt ane generatar te anoîher can be made vvithout materially
affeciing the voltage an tht lanaps in service. '%'len ibis Yecon-
struction bas been compleîed there wvill have been instailed five
300 KW gencratora. two an ont engine. twvo on a second engine.
and ont an a third engine. Tht two generators running front the
eame engine wiil be run in paraiel %vhen the Joad requires il,

mah-ing the units on twa ai tht engines oaa 1'W~. with the ad-
vantage ai having a more flexible system and a possible saving
dut ta running a 300 KW%\ 'xhe a oaa KXV %ould bc but par-
tially loaded. Tht construction and location ai the engints vas
sucb as ta maice it impracticabie ta put Caa KWV generators an tht
tna large engines. had il been so desireri. It will be founti that
tht most economirai and certainly the most canvenient unit of
power for operatien is ane that bas tht catpacity ta carry tht
day Joad. the remainder ai the dynamos being ai a uniformi type
and size.

in the search for caonomy tht iamp should came in for atten-
tion. Lamps %vitb long lufe are faund ta be ineficient:- very eff-
cient lamps arc usually short lived. Using an efficient lamp in-
creases tht earning capacity oi a plant and permits ai using bighter
candle pawer lamps %vith a proporîionaily ltss increase ini casi.
An increase in candît pawer cither by high candie pawter incan-
descent lamps ai higb efflcitncy or smail incandescent arc
lamps. scems ta be tht best vay ta meel caopetition front gas.

It bas been found that running a 5o-volt lamp at 52 volts, or
incrtasing the voltage four 1>-r cent.. increases tht candie paver
about ninete-en per cent . vrhilt tht lufe ai the lamp is decreased
about farîy tbrce per cent. Running tht iamps ai a pressure ai 5_
volts, or a ten per cent. increase ai voltage. increases tht candie
power ai tht iamp about sixty-six per cent.. while tht lueé ai tht
lanip is dreased about eigbty.three per cent., from wbich it %vould
scem that ta a plant suppiying carrent ta a large number ai incan-
descent lamps andi furnishing renevrals, running them abave tht
rated voltage. mecans a large increase in tht lamp renewai account,
both for materiai and labor. Run tht lamnps; as near their rattd
voltage as passible. and tht iamp renevral account wiii bc a mini.
mum. Gond reguation an tht circuits gots a long va' tawards
keeping ibis account down. A daily rise in voltage frara ibre ta
four per cent. above normai for a short lime will rcduce tht life ai
a lamp ai gaad conomy about anc bail.

Ta determine wvhat lamp is best suited for any tiectric lighting
station, il is necessary to i.'naw tht cant ai praducing current per
iamp hour. and havirg esiablished ibis for any special roakc of
lamp. tht foilowing formula will permit ai a comparisan ai difl'crcnt
maices ai lampa and tht determination ai the hast lamp for tht con-
ditions under %vhich they are la i-un. In consiotring tht cast ai
production per iamp bour in canneclion with tht lamp question.
tht cosi of service znay be divided mbc ibre parts: A. TIsaI por-
tion ai the service lier lamp honr that ss practically flot affecttd by
the average cfficiency and 111e ai tht lamps and sudi portion ci tht
maintenance. aperating and gencral expeoses. as is practically not
increased by increasing tht currcnt consumption paer lamp heur.
B3 Tht tant per lamp hour. coal. wrattr. interes: and depreciation
on the Unes, dynamos, engines. etc, and such part ai thectxpense ai
the servrice as increases propartinatily to tht ainount ai carrent
served pier iamp bour and as tht maximum station output. C Tht
cost a[ tht lamp pe lamp heur. and i th espease pet lamp hour
for repiacing exhausted lamps. This is equai ta tht tant ai ont
la mp. plus the cas: ai exchanzinc anecexhausted iamp. dividtd by
tht average 111e ai the lamp.


