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ELECTRIC LIGHT AND POWER STATIONS

Census Bureau Issues pullufn Giving Interesting Account
of Grotwth of This Imporrtant Public Utility Up to
l Close of Year 1902---Illinois Leads.

E The
published a central
light and power stations for the year
ending June 30,
the supervision of W. M

of the

report

bureau census has jnst

on electric
1062, prepared
Stenart, chiel
statisticlan of manufactures. It js the
third of a series of reporis on the
operation and untilization of electric
current. In addition to the text, which
was prepared by Thomas Commerford
Martin, of New York efty, expert spe-
«inl agent, there are tables
and an Interesting iustra-
Hous :

The chapters &f text discuds, respec
tively, the scope and method of the in-
vestigation, financial operations, em
ployess, sajarioes and wages physical
equipment, output of stations, franchis-
es, and the history and development ol
electric lighting

The statistics do not include lnsolat
ed elecirie light and power plants ip-
stalled In  manufacturing establish
ments, hotels, office buildings, ete., for
the purpose of furnishing light and
power primarily for the use of the io-
dividuais, firmis, or corporations oper-
ating such establishments

History of Elecirie Lighting.

Eleetrie lighting back only
the bepglnning of the last eentury, while
1he of central stations proper
belongs only t he hall or
MOTT spraking, the last
guarter of the century

The development of electrie lighting
was marked by the work of a sories of
discoverers and inventers, by whom
the evolution of are lighting from an
expensive Jaboratory experiment
present cheap and useful form was ac
complished

The light
ing imparted a great jimpulse to expert
mentation with the incandescent lamp.
Many distinguished nventors devoted
their attention 1o this subject, but
Incandescent lamp
cially a until
ago, when Edison’™s firs
dured

To Mr. Edison the development ol
the incandescent lamp was asociatod
with the ereation of a complete system
of clecirie lighting, a current to be
furnished from the ceniral stathom (O a
Jarge number of bulldings in a manner
exactly in which the
supply of gas {5 furnished. In 1580 he
jnstalled such a  system  in Menlo
Paurk The lntewluction of the Edison
“Jumbo™ dynamo soon followed

The estimated usefu] life of a 100
Watt 1Geandiepower lamp made today
is hours, aboul Limes
un jong ax It Wis 25 VEArs agn,

In the last quarter of a century a to-
250,000,000 lamps has been
than 10,000,000
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Then came the attempt are
and incandescent lighting, the develop-
ment of the use of the alternating cur
rent, the evolution of the later arc
lamp, the change from open 1o inclosed
lamps, the production of lamp globes,
lamp supporiz, series and multiple me
thowds, appliances, fixtures, fuses
ent-onts, methods of wiring, modern con
and types of lamps,
including the Nernst incandescent, the
vapor, and vacuum tube light
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following figures

heginning operation in
the number ty 1040 in 1586, 1o 208
in 1888, and 247 in 1882, During
the following years of depression the
number stattons fell; but in
1885, time of financial strin.
rose again to 239 In 18398 it
reached 277. or more than the number
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od fromg 1k o A886 inclusive. Tha
nllmM"ﬁiur¥;I$‘as 250, and for five
months of 1902 it was 1. In the 20
yrars from 1881 to 1901, inclusive, an
average of 1656 private and municipal
stations have begun operation each
vear. The spreall of the agitation for
municipal ownership of public service
enterprises is illustrated in a some-
what striking manner. Of the 815 mu-
micipal stations enumerated, only 6%
had been installed up to 1889, In that
vear 10 were introduced, and in 1885
the number of new stations reached 73,
mereasing in 15898 (o 82, The returns
for 1902, imdicate jthat the ratio was
fully maintafnel in the census vear.

In 1902 there were in the United
States 3.620 central eleciric stations,
with a cost of construction and equip-
ment of $504 740352 Employed were
6,996 salaried officials and elerks with
salaries amounting to $5.663.580; and
23.330 wage earners with wages
amounting to $14.983,112. The gross
income was $85. 700,605, comprising
£54.186.605 from sale of curremt and
$1.514. 000 from other sources Total
expenses were $68.081.37%. The toial
ontput of stations for the Al
wart hours, was 2507.05i.1
number of are lamps was
of incandescent lamps 185,104,044

There has been a striking change in
the character of service in these sta
tions In the earlier days of the in-
dustry nearly al!l the stations were in-
stalled for the purpose of furnishing
current for are lighting, while today
the bulk of current is supplied for in-
candescent lighting, motor power, and
miscellaneous service. This last in-
cludes charging telephone exchanges,
batteries for boats and automobiles;
pumping: hot water, steam, and elec
tric heating: electric current;  and
nickel plating and electroplating,

SR6.ulis and

Comparisen of Private and Municlpal
simtions.

form by far the
portion of the industry, consti-
per cent of the total num-
stations In operation during
1902, Their income from sale of cur-
rent was $STLTIBG00, or 91.9 per cen
of gross ine 1 expenses of opera
Tld .‘il‘..'...i: per cept of the 1,&]_“\' lix
bty gave emplo¥ment to 394 pay t
of the total number of wage earmers
engaged in the industry, and pald 9205
per eent of the total amount of annual
wages, The primary power plaot
equipment of these stations formed
1.3 per cent of the total horse power
of.all stations, while their generating
equipment formed %0.6 per cent of the
total horse power of all dynamos. The
kilowatt hour output of private statlons
ifurmmi 92.2 per cent of the total, and
'r!'hr arc lamps in such stations formed
86.8 per sen! of the total number wired
for operation,

he comparison of the income of the

two classes of stations is not a fair
indication (;]r their earning capaeity, be-
canse of 1 gross income reported Por
municipal stations 0Of in
come $6 RAG K56 resulted from the sale
{of earrent and incinded income from
public service which was necessarily
largely. if not who!ly, a matter of esti
mation

The private stations
wageearners, who paid $13.560,
771, and 6046 salaried officials and
clerks with salaries amounting to $5.-
{206,195 while the municipal stations
employed 2467 WAgEeFATIIPTS who
were pald wages amounting to $1.422,
341, and alaried officials and
' clerks. who wers pald $457.381

The eost of econstruction and equip
ment of the municipal stations was on
Iy 4.4 per eont; their income
lof eurrent, 5 1 per eent ;) Lhelir expenses,
per cent . and the horsepower ca-
pacity of their power and generating
plants, &7 and 9.4 per ecent, respects
ively. The outpnt of such starions was
i X per cent of the total kilowatt nours
]prmlm*ud by all the stations, while
ihelr are Jamps were 13,2 per cent and
their incandescent lamps, 5.5 per cent
of ail the lamps reporied for the coun.
LTYy.
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shown for Massachusetts, having 17
tatdons, with an aggregate population
of 151,407, or an average of 5,906, The
snfallest population per community is
shown for Colorado, with two munici
pal stations supplying 1,402 people, or
an average of 701 for,each station. An
average of 5 persons to a family or
house would give barely 140 houses.
Mutribution of Stations.

The largest number of stations was
in lllinois, followed by Pennsylvania,
New York, Ohio, Michigan, Indiana,
lowa, and Wisconsin in the order nam.
ed. No other state reached the 150
mark. The New England states were
well supplied with Stations Massa-
chusetts reported the largest number,
then came Maine, Vermont, New
Hampshire, and Connecticut. Among
the southern states Texas led, with
Kentucky, Tennessege and Georgia fol-
lowing. Of the western states. Califor-
nia reported the largest number of sta-
tions, Colorado. Washington, Oregon
and Mootana being next in order. Of
the 1,892 places reported at the 12th

tically

the entire indusiry. tha O+ |
vate station much jarger :
average municipa] station, Consider-
mg the total of 2806 private siations,
it appears thai the average tolal ex
pense per yvear per station was $22.401.
as compared with $6.437 for municipal
stations, The private stations gave
employment on the average 7.4
wage-carners . white the municipal sta-
tlons gave employment to 3. The av-
erage private stations reported 823,938
kilowatt hoors per year, as compared
with 240373 for the municipal stations.
It i= found that 732 municipal sta-
tions operated in that number of com-
munities in which there was no compe-
titive private service. It would appear
that in all probability a great many if
not al] of these places would have
gone without electric lighting had the
supply been left to private enterprise
seeking a returm upon jts investment.
The population served by these sta-
tions was 2,052 485, an average of a |it
tle over 2 800 per station, and towns of
this size rarely offer inducements to
private capital, regarded from the per
capita basis of consumption of current,
These stations also represent a total
ocost of construction and equipment ot
$15.369.382 or about $21.000 per sta-
tion, whereas the average cost of con-
straction and equipment for the 2,620
central stations of all ciasses was
slightly short of $140.0006. The largest
average population per community is

18
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census as having a population of 2.500

o | and over, 1,511 had one or more central
L] - "

. li-h‘i‘lr}t' lighting stations, Of the places
| with

a smaller
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population, 1,960

had

Loag Distnnce Transminsion Stations.

A number of companies supply areas
of many square miles in which are lo-
cated scores of cities, towns, Incorpor-
ated villages, and mere hamlets, all en
Joring the benefits of electricity and
constituting a sourece of income for the
enterprise. The extreme limit of such
work at the time of this report was
marked by the long distance power
transmission on the Pacific coast,
where current from the Sierras was
actually delivered for general consump-
tion in San Francisco and Sausalito.
and was also delivered from the same
plants over lines which ramify into
half the counties of the state of Call-
fornia. The whole aspect of central
station current supply in its relation to
population has in reality been utterl
changed by the development of poly-
phu,_": power transmission plants.
Thegedjage ' at least a thousand such
plagpe, with lines frequemtly 15 or 20
mil '%mg. in many ecases 40 or &0
mi ften GO or 90 miles, and some-
times even 150 or 200 miles,

These transmission enterprises are
peculiarly typical of the far western
gtates, but are by no means concen-
trated there, being scattered all over
the union.

Finanecinl Operations,

The total ecapital stock and funded
debt authorized amounted to $743,296.-
266, but_the amount issued was con-
giderabl¥ leas, being $627.515.875. Of
the total agount authorized, $435,178,-|
472, or 588 per cent, was (‘npimlﬁtm‘l\_i
and $R08,117,894, or 41.5 per cent, was
funded debt. Of the total authorize:
capital stock, $372.851,.952, or 85.7 per
rw-nl.(hmt been issned at the end of
the year covered by the report. Of
the capital stock issued, $23.871.671. or
6.4 per cent, was preferred stock and
$349,080.281, or 92.6 per cent, was com
mon stock

Private statlons expended $40,050,
G613 and municipal plants $1.741,834 in
construction and equipment during the
year covered by the report. The total
for private stations from their orfzin
until 1902 was $432. 719879 gliving an
average ontlay of $32% per horsepower
of dynamo capacity., It is interesting |
o compare these figures with those |
for municipal =tations, which show nl
cost for construction and equipment |
of $22.020473, and an averag= of about
$145 per horsepower of geperating ca
pacity; it not safe accept this
average as A basis of comparison, on
acconnt of the wide varigtions re-
yealed in the Jdifferent states, which !
range from $114 in Ohto to $544 in the |
state of Washington.

Although the practice o! supplyving |
eurrent for motive power and ufh-*r'
uses had grown rapidly, the supplving !
of curremt for light was still prepon
deratingly the business of both private
and municipa) stations. Of the total
income, $70,138147, or SL8 per cent
derivable from lighting
The private stations obtained 805 per
cent and the municipal stations 959
per cent of their income from this
source. This income from sale of cur
rent for lighting purposes was derived
from 385,698 arc lamrps and 15,194,044
incandescent lamps. The average in
come per lamp for are lights in privare
stations and used for commercial or
other private lighting was $IR.88; used
for public lighting, $83.20. In munici |
pal stations, for commercial or othw[
private lighting, it was $§41.46; for pub
lic lighting, $69.95. The imcandescent |
lamps in private stations in commer
cial use earned an average income of
$240 per lamp. In public service,
§606. In municipal stations the
lamps earned $1.92 in commercia] ser-
vice and $5.93 in public service.

The total expenses for private and |
mugpicipal stations were $68081.375.
Of this, $20.646 692 was for salaries
and wages; 22915932 for supplies
materials and fuel: $11.895206 for
rents, taxes, insurance, and miscella
neous expenses, and $12,623.545, for in-
terest on bonds,

Phynical Equipment.

This subject is considered under the
three heads: Power and generating
equipment, line construction, and ser-
vice line equipmen:. The power plant
eguipment showed 5,930 steam engines
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with 1379941 bhorsepower, and 1,390
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YOUNG & McCOMBS

" Fall Millinery Opening

Tv-Cety Frashion [Zvent.

OUR ANNUAL

Thursday, Sept. 28
and Friday, Sept. 29,

Every lady visitor will be pleased with
her call.
Our trouble to show you will be lost in
the pleasure.

YOUNG & McCOMBS.

We Have a Special Display of Shirtwaists, Suits and Fall Jackets.
Entire New Line of Dress Goods, Silks and Trimmings.

water wheels with 438,472 horsepower;

and the generating
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with 442,146

plant equipmen:,
constant
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3.539 direct current constant amperage

—

dynamos with 195,53

5.122 alternating
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horsepower; an:l

cur-

rent dynamos with 987,003 horsepower.
The line construction had 107.263miles

of

mains and

17.880

miles of feeders.

For the service line equipment, melers,

lamps,
items,

There

and motors are

were

the
582,689

frportant

meters

mochanical and
The aggregate of arc
Jamps of all classes was 385608, of
which 324903, or 8685 per cent, were
operated from private stations. In ad-
dition to these IR5.698 are lamps con
nected 1o the eirenils of central stu-
tions, the street railways operating
electrie lighting stations reported 335,
863 arcs, making the total for the
United States 419,561,
Oatput.
The main funetion for which a cen-

575,004 of these
7.685 chemical.

wers

station

exists
of eurrent, for the

tral is the pgeneration

maoeasurement of
which the kilowatt hour is the unit
now universally acepted. Using this
as the unit, the average output of cur.
rent per day for all stations was 6,960 ..
8%, making a total for the yvear of
2507.051,115. For private stations the
ountput was 2311146 676 Kilowatt hours
and for municipal stations, 195,004 439,
Among the private stations the totals
for New York are at the head of the
list; among the municipal, lllinois.

Eleetrie lighting, street rallway, and
other analogous derivo
their charters, them the
right to exist and which regulate in
a general way their internal goveru
ment, from the state through the m.
tinm of either a generaj
statute. Usually further
thorization necessary before win
may be run along a specified stre
or highway, and it is this authorigation
that is designated by the term “fran
chise” in the more limited sense,
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Lots of advertising will not establish a sale

QUALITY TELLS

if QUALITY is not the backer.

Brings
recognized.
fact.

“repeat’’ orders.

for an article

Its superior quality is being

The daily increase in sales proves this

MADE BY
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DAVENPORT.
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