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neeessary at the distributing lines to take care of the maximum
demands as shown on the curve of total power. The power
factor is assuined to be 100% for the class of load considered,
loss in transformers 4%, 1 hine 10%0. wiich 15 not too tugh for
the peak of the load, as tius 1s what the linc 1s designed for.
Electrical 1.P. required at end of transmission line. .11,946
Voltage of transmission at end of transmission line. ... 15,000
Periodicity or complete cycles per sccond..... ... .. 60
Distance transmitted in miles... ... co0 oov oo 10

Power factor assumed p. ¢..ovvevvvvnne oo .. ... 100
Loss i transformers p. ¢ooo. oo oL ol L 4
Lossinline p. €ovv vov vir viviinin vid cie i e 10

System of transmission—Three phase... ... ... ..

Figuring the transmission on the above assumptions the
actual  clectrical  horse-power at the generator terminals is
13,623, while the apparent horse-power as read by volts and
amperes is 13,802, In other words, while the real loss n tae
transmission 1s 145 of the power required at *te end of the
line, the apparent loss is 16%  This shows a high power factor
tor the whole system, and is obLtained by a non-inductive load
on a hue well sub-divided, and with the wires properly placed.

To dlustrate the effect of an inductive load upon the amount
of apparatus ticeessary, another line with a load power factor of
Yo s been tigured, thie otlier conditions remamnng the same
as before. This, while having the same losses as in the first
Case, Tuymites 4,32, apparcat horse power at tne generator,
necessitating an increase of generating apparatus of 235%, or,
moase tae plant viere mstaded, 1t wondd cut dowa its capictty
20%, and would decr=asc that of the distributing apparatus
10%. \Were it not for these induction etfects the problem would
be us simple as 1in the case of direct current work, but as 1t is,
they afieet the matter 10 a very great degree, and require the
HIUSL Lol LHB CUIBIALTIANE 11 1o ArIve Bl oeven 3 1r appronnation
to actual results,

Considening the dact that this power is laid down from the
wheols with such suuple macimery with but at most one re-
solung part, and therdiore requinng o attention when once
started, 1t s not surpnsing that clectnienty should have monopo-
teed tue hield.  Ine cdtorts at Lae present tme to transmt to
funger distutices will be saccossiul an proporion as the know-
ludge of msalating metbods mereases, and trom the rapidity
with which present voltages have been attained from  lower
fusmerly prevailing, it is not difficult to foresee the time when
Gy coulinry wWillea 15 du tidd 1) Waa-ponay, wil ve hterahy
covered with power lines for all purposes The possibilities
the way of covermg an inereased terntory by rasig tae
voltage may be illustrated by the plam considered above, wnere,
with 13,000 volt and 140 loss, the power covers a radius of ten
unles m all directions.  Li the voltage were doubled, and the
same loss allowed, the radius would be 40 miles, and the ter-
mory covered would be sixteen tnmes as great. 1o otner words
the area served will vary as the fourth power of the rativ of
merease of voltage. The question of the advisability of trans-
aumung  rom & distance the natural power available in pre-
lerence to generation at the centre of distribution by stcam-
power requires the most carcful attention.  The cost of the
power laid down on the consumer's premises is made up of
two items, namely, fixed charges and operating expenses. The
fiest includes interest and depreciation on the plant, the second
coal and supplies, attendance, ete.  The saving by adoption of
water-power is in coal and supplics, and perhaps a small part of
the labor, provided the plant cost the same. Should, however,
the cust of the transmission scheme be cnough larger than that
uf the steam to cat up the saving in interest and depreciation
on tie mereased cost of piant tnere 15 nothing to be said iu favor
of the transmission. If there is no cheapening of cost, the
steam plant has the advantage of the greater rehiability in lines
and apparatus, as no high voltages need be used, and there is
no risk of troubles with the water-power during the winter such
as always cxists to a greater or less extent in this climate.

In many cascs, however, where the water-power improve-
ment can be made with small outlay per horsc-power rendered
available, the gain may be large. It is not so large, howaver,
as sccms to be the idea of the public, which considers a water-
power as capable of producing power for nothing, entirely
igroring the capitalization nccessary for development. The
transnuss.on and utilization of electric power has got beyond the
experimental stage, and is now surrounded with that mystery

which used to obscure the financial facts, and the more it is
considered as a commercial article depending upon the laws of
supply and demand for its existence the more will its uscfuliiess
become apparent to the consumer and its financial sccurity
appeal to the capitalist.

NECHANICAL DRAFT FOR STEAM BOILERS."

BY WALTER B, SNOW.
(Concluded from last issue).

We may now comsider the intluence, from a commercial
standponnt, which the application of mechanical draft exerts up-
on the agyregate first cost of a steam-botler plant,  For this
pmipuse there has been selected a plant of reasonable size of
which the detaited cost is known.  T'lus plant consists of eight
modern water-tube boilers, cach of 200 horse-power nommal
raung. A chimney s provided, 8 feet m internal diameter, by
180 feet lugh, of sublicient capacity to overcome the resistance
of the twou feed-water cconomuzers and produce the draft
neeessary tor any probable forcing of the boilers, The detasted
cost of that poruon of the plant wlhich concerns the present
discussion 1s 1 round numbers, as shown:

Light water-tube builurs, of 200 horse power cach  $25.000
Lwo feed-water economizers o.oooeoon.... e 7,000
Builer and cconumizer setting and by pass - 6,000
Automaue damper regulator and dampers . . . .. 300
Chunney, complete «ovveviiviiiniennnnnnn ... tee-. 0,000

Building, complete voovviiiiiiiiiiiiiiiiiiiiieiae.. 11,000

$58.300

We may then consider the simplified arrangement which
1> pussible when an induced mechanical draft apparatus is s1o-
sututed for the chimney. There are two fans supported by the
ccononuzers, each driven by a separate engine.  Each fan is
capable of ndependently produding the draft for the cemire
plant, and thus serves as a relay is desired.  Suclo an apparatus.
with the short stack, can be mnstalled, complete, under ordinary
conditious, for about $3,500, making a saving oi $3.800.

The onnssion of one builer would bring the rated capacity
down to 1.400 horse-puwer, and would call upon the fans 1o
only ancrease the stecaming capacity of the other boilers Ly
«bout 14 per cent. above the normal, which could be readily
done, Tlis would show an ad:litional saving in first cost which
may be thus presented:

1,600 NouinaL Hokse-Powir Prasr,

Cost of S boilers «ovvvieriiiiiennnennennnnn....$25000

Cost of Selings, €16 «ecvvereniecnrnenreeeieeans 6,000

Cost of building .....coevvivieanianenrnnnea.. 11,000

$42,000
1,400 NomiNAL Horse-Power PrLasT,
Cost of 7 boilers. ... .oviviiveiiennnennnnnas.821,875

Cost of setungs, cte., about.....covveeenneeneens  5.500
Cost of building, about.........ccvvvveunnnne.. 10,500
Saving by usc of mechanical draft............... 4,125

$42,000

This shows a pessible supplementary saving on the entire
plant of $4,1235, which makes a total reduction of $3.925 to be
credited to the account of the mechanical method.

In any properly arranged plant the exhaust steam from the
fan engine would be utilized so that the actual cost of the steamn
used in producing draft would be reduced to practically nothing.
The value of the land may be an important factor in first cost.
If figured at §2 per square foot, for instance, the omission of
the chimney would in this case save $79, and the reduction in
the number of boilers, $660 on the cost of the land required for
the plant.  The total net saving in first cost of a single plant.
under the given conditions, may be thus summarized:

By omission of chimney and damper regulator. .$ 5,800

By reduction in number of boilers.. ........... 4125
By saving in space occupicd by chimney . ... 900
By saving in space occupicd by boiler omitted.. 960

$11,875

*Abstract of & lecturo delivered defore Sibley College, Cornell University



