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iieessary i tire t)istribtîting lincs to take care o! the maximum
deîîîaîds as siiowi oti the curvc of total power. The power
factor is issuiiicd ho bc 10oo7- for tite class of load consîdcred,
loss iii traîîsforiîîers 47o, airitrhe îo#,'o. wltîcl is flot too lîîgl for
tire Pieak of tire lat), as dtlus as whlat tilitrue is dcsigned for.

Elcetrical 1I.P. reîîuircd at cnd) of transmîissionî lite. .1l,946
Voltage of tranismiission ai cend of tranismission fine... . 1,00oo
Pcriodiciîy or conipiete cycles lier seconid..... ... ... 60
Distanîce îraîsîiiitted iri Utiiles ... ... ... ... ........... 10
Powvcr factor asstîîîîed p). c... .. .. .. .. .. ......... £00,
Loss ii traîîsforîîîers p. c.... ....... ... ... ... ... 4
Loss aii linte j>. e ... ... ... ......... ... ... ... ... 10
.systetii o! traisiissioîi-'iirce piiase ... ... ... ... ....

Figîiring tie transmîissionî on tile above assiiiîîîtions tice
acttial clectrical horse-power at flic geticrator termîîis is
13,623, wliilc tlîe -apparent liorse-,-poiwer as reand by volts anîd
aitperes is j.3,862. Ili ollier ivords, wliile the ruai loss ii rire
tranismiissioni as £4, o! tire power reqîiired at *':e enîd of flic
lite, tlîc apparenit loss is î67o valis shows a lîigh power factor
lor rite wvltole sysîclît, and) is obtaitied b>' a îiot-iîiductivc tond
oit a lite wçll stib t)ivided. aîîd witli the svires properly placet).

1o illusîrale the~ ciject of an) inductive bat) tîpoit thée aîîîouîît
ut l)l)parttub tiiçi.cbar), aitoîlicr lise wîîli a loat power factor of

,ott.ts la. i liè; tiret t ta: ut licr conititouns reiiiii g lte ,si,îe
as beforte. TItis, wltile liaving tîte saine losses as in tice first

Sr,.ýittai- a. ,..,.ppar uit tiorse pîower i lite geiterator,
îîccessilating air iticrease of gciterating apparatus of 259o, or,
air~ t .tbe t >.tît lai %-re ii i.uli wota d ci duivii us Cap.tety
20%, aîîd svoîld decc-"ase tlîat of tlie distributiuig apparatus
t0o,'t. lélécru il flot for thebe intdutiîotn effects tire probicin îîould
bu aîs iiple aîs ai tire case ut direct curretît work, but as il, is,
îlîey ailcct flic mlather 10 a1 very great degreu, and requin: flic
l11ub,ý, l,, isi ai il lé. art i ve :îlt ve i a fatir aplurom\a.iatloti
t0 actual rcsults.

t..uisîdi tiîît t .Lý, thaîî,t (1:1à pontr is laid dotwn frosnt lthe

w ltctvîs u tit bult bîitîiiit. îiaîtiir sitli but ai piost 011e re-
%Vhis ti gi5; ,t .111d titLr,.ivrt. rcquiiiiig ito attenttiont Miten onlce

>tdrtut). il àâ itot burprisîiiig thit clecîricity slîould ]lave moîlopo.
ttLt..t) ite fict). li t;~ elturtb ai tace prestit tiat tu tranîsitaitub

in àt ,t.., n il bu. 3tic&ssjuii iii prop-'rýiuit ab tilre kîtios -

l u1 i o itstal.ting niiiivîds ancî:s. id froînt flie rapidity
%%étit su %iJî p)rî.scit soltagts lia- t. Ieei attatiiet) frontî lower
foi îîîeriy pres ailitig, il is îlot dtulieult to foresce tire aimne Mien
t.A.s wultr> ià-, is bo li t.i Ill N55 &tl-no,. ai, Witt ()c literat>'
covered %vith power hanes for ail purposes *rite possibilities tut
tlic may of covcrtîîg ait iiercast) îcrritory by rassiig tic
..oltage îîîay be illustratet) by tire planît cotisiderct) abovu, %vîlerc,
uvîtî 13.000é volt aîîd 14io loss, flic power covers a radius of feui
induls ai ai directionts. If flic volage were doublet), aud fice
balaie ioss allowvet, thle radius would bc 40 miiles, aîîd the fer-
îîîory coseret) wouid bc sixen i lles as greai. Ili orunez wvords
tlic area survet) wili vary as tire fourth powcr of tire ratto o
ancrease of é.oltagz. Tire question of tice advisability of traîls-
tining fronit L distatnce tire iatural power availatule iii pru-

icrciîce t0 geuteratioît at tue centîre o! distributioni by steant-
p)osser reijuires the îîîosî careful attenttion. 'rite cost of tlie
power laid dowit on thîe consuainer's prinises is miade up of
tuvo itemls, zîanicly, fixet) charges and) operaling expenses. The
lirst iuîcludcs inîcrest aîîd dcprcciatîoîî il nite plant, tire secondt
conl aîîd supplies, atteîîdaîîce, etc. 're saving by adoption of
suater îîower is iii coal aîîd supplies, aîîd Ptriîaps a snîaii part of
tire labor, providct) tue planît cost tue saine. Slîouit), ltowevcr,
flic cusi of tire tranîsmissionî sciîeînc be cilouglt larger tlin tuat
o!ui the ana to cal up tice sa'uig iîî nlcicst and) dcpr-cciatioii
u ttýc sîîcrcjsed cost of piatit ficre is iotii:g tu bc sait) inii avor
of te transmîission. If tlucre is no clicapeîiîîng of cost, tr
bîcain plant lias tue advaîitage of flic greaier rcliabiiîy in lises
andt apparatuas, as îîo tigît voltages neet) be uset), and there is
rio risk of troublcs witi tîme watcr-powcr t)uring tire avinier- sarcla
as always exists 10 a greater or lcss extent iii this cliniate.

In many cases, liowcver, whiere the wvalcr-power iinprovc-
nment eati be mîad)e sviîi smail outiay pcr hîorse-power renderet)
availablc, thte gain may be large. It is not so large, liowvever,
as secins to be tue idea o! tic public. wliiclt considers a waîcr-
power as capable of producing power for notiiing. cntirely
igr.oring the capitalization nccessary for developmnn. Tue
trainsintssixî and utilization o! clcîric powcr lias got bcyond tire
experiniental stage, and is rtow burrounded witlî tîmat myshery

wici uscd to obscure the finantrial tacts, and) the more it is
conNidcrcd as a commercial article depending upon tire laws of
suppiy and) deniant) for ils existence tice more wvili ils uscfulniess
becorne apparent to t consumer and) its fiuiancial security
appeai1 to hc capitalist.

'1ECi1ANICAL DRAPT FOR STEAAM BOILERS."

DY WALTER B. SNOW.

(Concludcd front last issue).

M'e nliay now consider the ilithtienicu, front a commînercial
si.asdp)oînî, whiciî the application of inceliaîîial draft CXCrtS Up-
on the agurt-gatc first cust of a stteaini-boiler plant. For this
I)ujiipe fiacre lias beîti selectet) a plant of reasonablc size a[

tlîl ire detaîlut) cobt kb îilowî. *fias Plant colisîst:i of cîglit
tîtuderît water-tubé: boilurs, caci uf 2o0 hiorse-power nioinîal
r.itiiig. A clîîîiney is providcd, 8 fect ait internat dia,îîeîer, by
ik leet ligli, of suil'îcieîit capacity to overcoic fic resistainve
ut flic twou lecd-water cc.oniotiîzers aiid produce the dirait
tiCLbsary t dity probable ioirciitg of tire boilers. The detailcd
cust of abiat portion of Uie plant wlîîch concertas tire prescit
(il.lîicîssti is Ili ruwîtd uîuttlbera, as blhOwîî:

Liglit %%atcr tube boîlî.rs, of 200 hiorse power cadi $25.ooo
»w\o fet) watur ccotioiizers...................... 7,000

Builer anîd ccutioniiz-.r beîting aîîd b', fass 6,000
.\îîtonîati diiiiiper regtilitor andt daîîîpers.......300
L.lîîtiicly, coifflete ............................... 9,00o
Buailding, conmple .............................. t i ,ooo

$58.300
We may îiîeî consider lte siiiîîîlil'icd arrasigeielt wliel

is possible wliciî air itiducet) iclanical draft aîiparats is si'o-
stiîîited for the cliziiicy. Tliere arc two faits stipportet) by tlîc
czoiioiiiîzers, cadci drivçii by a suparate engine. Eachi fan ks
f..ilable of iiidepcîîdeîiàl> prudating tire drait for the cnfin'
pl1.tii, andî tiu servcbs ab aî reay i, dt:sircd. Suici, ait npparattus.
%%ftit tie short stick, cafi bu iist.lletd. cuilec, iiiider 'irdiiuary
conîditionis, for about $3.300, iiialtng a saiiig oi *5.8oo.

Tire oiiitoi o! on--- builer wvutil, brîttg tlie rated caparity
élOWtii tu i.4oo iiorSe-powtt, lard %vould cal] tîpon l ic fins to
.itily tncrcai,% flic stealflîiig capacit) of tlic otiter boilers by

.éboutt 14 î'er cent. above tire nornîsil, whîicli could bc rendily
donc. Tihis w.uiild shiow an ad.iîioît.îi sas iiig iii f'îrst c'nst wiiicii
iay bc tîtus îîreieîcd:

1,ô00 NOUINAi. IOt<SE-l>oîst. PLIXt.

Cost o! 8 boilers.......................... $3oé
Cosi of seîiisgs, etc.......................... 6'000
Cost o! building............................ 1 ,000

1.400 NomîNAL 1-ontsE-Pow21t PLANT.

Cosî of 7 boilers .......................... $21,875
Cost o! settiiigs, etc., about .................. 3.S00
Cost o! buildinig, about......................10o,Soo
,Saving by Use of niclianical drift............... 1125

$42.000

Thiis shîows a possible suppleiiieîtary saviîig ot flic entirc
plaint Of $4,125, Wlicl niakes a total reduction Of $ý.ga5 to be
ciredited to the accolant of tlîc inccli-inicai îiethiod.

ln any properly arrangcd planit tlie cxlîaust steai froîn the
fan engine would bc uitilizet) so tîxat the actual cost o! li teta
îîsct) in prodttcing draft wotilt bc reducet) to practically îiothing.
Thé, value of tire land) inay bc air important factor in first cost.
If figurcd at $2 pr square foot, for intîsance, fic Omîission .>!
tic chimrney %voîîld iii tliis case save $».a and tie rediietioti in
aile mniber of bo'ilcrs, $90oi tic cost o! tic landt rcquiircd for
tire plant. lThe total net saving iii firsî cost of a single plant.
tînidcr Uic giveti conditions, niay bc ilîtîs suntarizvd:

fly omissioni of clîimiiy and daînpcr rcgulalOr. -$ 5.800
D3y reduction in natinîber o! boilers ............. 4.125
By saving in space ocetupiet) by chiincy .- . 9
By saving in space occupied by boiler omitted. . t960

$11.875

*Abiîract of a lecture dellvered beforc Sibley College, Corneil University
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