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CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

PART [.—STATISTICAL.

CHAPTER I
INTRODUCTION AND GENERAL EXPLANATIONS.

Class of stations included.—The statistics for central
electric stations represent all stations which furnish
electrical energy for light, power, and heat; for
manufacturing, mining, and other commercial enter-
prises; for private dwellings; and for public uses, such
as lighting streets, parks, etec. The statistics for
electric stations operated by electric railways are
included whenever it was practicable to secure a
separate report for the central station work. No
reports were required for electric stations operated
by mining companies, factories, hotels, etc., which con-
sume all current generated, nor for those operated
by the Federal Government and state institutions.
Neither were reports required for stations that were
idle or in course of construction. The canvass did
not cover Alaska, Hawaii, the Philippines, or Porto
Rico, therefore the statistics are confined to conti-
. nental United States.

Number of central electric stations.—The number of
central electric stations reported, 5,221, is considerably
less than the number reported in commercial direc-
tories. This apparent discrepancy is due to the fact
that in collecting the census statistics when a number
of plants were operated under the same ownership it
often was impracticable to secure a separate report
for each, and therefore a single report was made to
cover the operations of all and they were counted as
one plant. In preparing the directories apparently
each plant is treated as a separate unit. Although
the number of stations in this report is less than the
number accounted for in the directories, this differ-
ence is due to the census definition of the term
“station,” which may represent a single electric station
or a number of stations which have been combined
under the same ownership. These combinations
embrace stations of varying characteristics as to pri-
mary power, generating and line equipment, and
character of service. They have in common, however,
the practice of disposing of electrical energy, either
direct to consumers for light, heat, or power, or in
bulk to some other public-service corporation. All or
only a part of the stations embraced in a combination
may have generating equipment, or the combination

may embrace several generating stations which send the
electrical energy over transmission lines to a single
distributing center.

From year to year more or less of the central elec-
tric stations are merged with electric railways. These
stations, nevertheless, are properly enumerated in the
directories as separate stations, but are included in the
census reports as a part of the electric railway industry
except when separate reports can be prepared for the
electric light and power departments.

Centralization.—The tendency toward centralization
of ownership of electric stations noticeable in 1907 is
even more pronounced in 1912. :

Central electric stations reported at one census are
sometimes combined and reported with electric rail-
ways at another census to an extent which actually
destroys the comparability of the statistics in certain
particulars for the individual states and, although it
may not be perceptible, necessarily affects the total
for the United States. The rapid development of the
hydroelectric stations, many of which send current
over long transmission lines, taking no cognizance of
state boundaries, is another disturbing factor in the
presentation of comparative statistics for the different
states.

Commercial and municipal stations.—Central electric
stations are divided into two groups—commercial and
municipal. The commercial stations are those oper-
ated by individuals, firms, and corporations as distin-
guished from stations operated by municipalities.

The municipal stations often extend their operations
into the commercial field and sell electricity to the
general consumer.

Purely electric and composite stations.—Central sta~
tions are further classified as “purely electric” and
“composite.” The purely electric stations embrace
those engaged solely in the generation and sale of
electrical energy. The composite electric stations in-
clude those operated by companies which carry on other
industries in connection with the stations, such as the
manufacture of gas, the operation of waterworks, elec~
tric railways, ice plants, and other commercial enter-
prises. In some cases a company had but one system
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of accounts, rendering it impracticable to obtain exact
statistics covering the operations of the central electric
station. If the outside business was merely incidental
to the operations of the central station the report was
accepted, with or without the other business, in
accordance with the system of accounting used by
the reporting company. In cases where the outside
business was of importance, careful estimates were
"obtained, so that the statistics would represent only
the operations of the electric station. In connection
with this latter class of station, however, it was some-
times impracticable satisfactorily to segregate -the
.items on the balance sheet, and in such cases this

inquiry, therefore, covers both the electrical and other
~ business.

When income was reported for steam heating,
usually from surplus steam, no attempt was made to
segregate this business from that of electric station
work; and, since the sale of electrical supplies and the
wiring of buildings, etc., forms a part of the business
of many companies, such income was included. In-
come of this character, however, is invariably reported
as income from “All other sources.”

Free service included as income.—It frequently hap-
pens that no cash income is derived by municipal sta-
tions for electrical energy used for lighting streets and
public buildings. In order, however, that the income
shown in this report might correspond approximately
to the total consumption of electrical energy for all sta-
tions, the schedule required that the income for service
of this character furnished by municipal stations be esti-
mated on the basis of what would have been charged for
similar service by commercial companies in near-by
localities. Commercial companies sometimes rendered
free service in consideration of franchise or other privi-
leges, and the income for this service also was esti-
mated in like manner and included in the total.

Comparison with prior censuses.—A. partial census of
the central electric stations was made in connection
with the census of manufactures of 1890. It was
found possible, however, to canvass only the state of
New York and the city of St. Louis. The results,
therefore, are too incomplete for comparison with
later censuses. The first complete census of the in-
dustry was taken in 1902, and comparative statistics
are confined to that year, 1907, and 1912. Substan-
tially the same form of schedule was used at these

three censuses. In formulating the schedule for 1912, -
however, it was deemed advisable to omit some of the
subinquiries used at prior censuses because the sta-
tistics secured from these inquiries were not entirely
satisfactory. The most important change affecting
the comparability of the statistics relates to the num-
ber of persons employed. For the censuses of 1902 and
1907 the average number employed during the entire
year was reported; the schedule of 1912 called for the
number employed on September 16, and if statistics
were not available for that day or month, data ‘were
obtained for the nearest representative or normal day.
For the majority of establishments it was impossible
to obtain & correct average of the number employed
during the entire year, and it was believed that obtain-~
ing the number on a specified day would result in
greater uniformity, also that this number would not
vary greatly from the average number if the average
was correctly computed. Inmany instances it is diffi-
cult to classify the employees according to the work
upon which they are engaged, and in preparing the
schedule for the census of 1912it was decided to attempt
only two groupings of employees, namely, salaried em-~
ployees and wage earners.

There was considerable variation in reporting the
number of lamps in public buildings. Some central
stations considered the lamps in theaters, churches,
schools, and similar buildings as installed in public
buildings; others limited the number of this class to
those installed in municipal buildings only. The in-
come received from lighting municipal buildings is not,
therefore, comparable with the number of lamps re-
portedsfor public buildings.

There is no uniform system of accounts employed by
all central electric stations, and it was difficult to ob-
tain financial statistics on a uniform basis for all es-
tablishments enumerated. The National Electric
Light Association has devised a system of accounts
which it is endeavoring to have adopted by all stations.
This system of accounts was followed as closely as
possible in devising the schedule for the census of 1912.
The schedule includes certain details in regard to
financial transactions which were not shown definitely
at prior censuses, and a much more satisfactory re-
port in this respect has been made than was possible
heretofore.




OHAPTER IL
DEVELOPMENT OF THE INDUSTRY.

Summary for 1912.—Table 1 is a summary for the
central electric stations included in the census of 1912,
It shows the principal facts ascertained at this census,
and distinguishes two classes of stations: (1) Commer-
cial central electric stations, those which are conducted
by corporations, companies, and individuals; and (2)
municipal electric stations, those which are operated
by municipalities. It also shows the proportion that
the totals for each of these classes of stations form of
the total for all,

Table 1 PER CENT OF -
TOTAL,
Commereial | Municipal
Total. stations. stations. || o |
7| Munic-
mer- | %%
cial, | iPal-
Number of stations. ... 5,221 3, 059 1,562 || 70.1 29.9
Totalincome.......... 3502, 115,599 $278, 896, 610 523, 218, 989 || 92.3 7.7
Light, heat, and
power, ipciudmg
iree service....... $236,980,858 || $264,317,150 (322, 663,708 || 92.1 7.9
. Allothorsources...| §15,134,741 || 14,579,460 | $555,281 || 96.3 3.7
Total expenses, includ-
ingsolarlesandwagest| $234,419,478 || $217,502,313 (316,917,165 || 92.8 7.2
Total number of per-
gons employed....... 79,335 71, 395 7,640 |1 90.0 10.0
‘Total horsepower. ..... 7,528,648 6, 959, 320 559,328 || 92.6 7.4
Steam engines and
steam tarbines—
Number....... 7,844 5,820 2,024 || 74.2 25.8
Horsepower. ... 4,046,532 4,539, 866 406,666 || 91.8 8.2
‘Water wheels—
Number....... 2,033 2,064 269 [{ 90.8 9.2
Horsepower.... 2,471,081 2,340, 820 130,261 || 94.7 5.3
Gag and oil en-
gines— -
Numpber....... 1,116 833 283 || 74.6 25.4
Horsepower.... 111, 035 88, 634 22,401 || 79.8 20.2
Kilowatt capacity of |
YDOIMOS.nesnans. 5,134,689 4,766,012 308,677 || 92.8 7.2
Outpit of stations, kilo-
watt hours........... 11,532, 963,006 [[10,995, 436,276 | 537,526,730 || 95.3 4.7
Estimated nnmber of .
%amps wired for serv-
ce:
ATCouiiiiiiin, * 505,395 413,544 91,851 || 81.8 18.2
Incandescent and :
other varieties.... 76, 507,142 60,449,203 | 7,057,849 || 90.8 9.2
Stationary motors .
served:
Number....ceee... 435,472 413,578 21,895 || 95.0 5.0
Horsepower  ca-
PACItY e enenennn. 4,130,619 3,066,328 164,291 || 96.0 4.0

1In addition to salaries and wages, includes the cost of supplies and materials
o o ety e snd oy, v o el oy
fund, and all other expenses incident to operation and maintemmcg.

The income, horsepower of the prime movers, and
the kilowatt capacity of dynamos are three important
factors determining the magnitude of the central sta-
tion industry. It appears from Table 1 that for the
year 1912 the municipal stations reported a very small
proportion of each of these items, the percentages
being 7.7 for income, 7.4 for primary horsepower, and
7.2 for dynamo capacity. The commercial stations,
therefore, largely predominated in the industry.

The municipal stations, however, show larger pro-
portions for some of the other items contained in the
table. Among the most conspicuous may be men-
tioned the number of stations, 29.9 per cent; the
horsepower of gas and oil engines, 20.2 per cent; and
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number of arc lamps, 18.2 per cent. On the other
hand, the municipal stations reported only 4.7 per
cent of the kilowatt hour output for the year, and but
4 per cent of the horsepower of stationary motors
served.

The statistics for the central stations do not repre-
sent the entire production and utilization of electrical
energy. To arrive at the aggregate, it is necessary
to consider also the electric railways, telephone and
telegraph lines, electric police-patrol and fire-alarm
systems, and isolated electric plants. All of these
industries are engaged in the utilization of electric
current in what may be termed commercial enter-
prises. Statistics for the total gross income are
available for all of them except municipal police-
patrol and fire-alarm systems and isolated electric
plants. This gross income for the year 1912 amounted
to $1,201,168,106, of which $302,115,599 was reported
for central electric stations, $579,208,430 for electric
railways, $255,081,234 for telephone systems, and
$64,762,843 for telegraph systems (see table, p. 11).

Isolated electric stations.—Although, as stated in
Chapter I, no attempt was made to collect statistics
concerning isolated electric plants which are operated
primarily for the benefit of their owners, for furnish-
ing light or power for their factories, hotels, or other
enterprises, the number and magnitude of these sta-
tions should necessarily be considered in connection
with statistics showing the development of the central
station industry. Some of these isolated stations
that were excluded from the census are much larger
than many of the central stations for which statistics
are included. With the exception of the municipal
stations, it was intended to confine the canvass for
the census of 1912 to stations which make a businegs
of disposing of electric current for commercial purposes,
since it was impracticable within the time and means
available to make a thorough canvass of all isolated

“plants. However, the special agents engaged in the
- field work collected reports from a few isolated plants,

and some reports for such plants were secured by
mail. These reports include a few stations of con-
siderable magnitude, and while the data for them can
in no sense be considered as an indication of the num-
ber or the magnitude of the operations of the isolated
electric stations omitted from the canvass, neverthe-
less the figures for -the 121 plants thus reported may
be of interest, and they are summarized in the fol-
lowing statement:

Number of establishments....._... e 121
Total primary DorsepPowWer. . ...ooviirmiiinenaaiaiaaan.. 102, 187
Kilowatt capacity of dynamos. ... ... ... 68, 466
Estimated number of lamps wired for service, all varieties. 152, 958
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The 121 isolated plants covered by the above state-
ment were operated in connection with a variety of
industries, establishments, and institutions, such as
mining, lumber mills, gristmills, hotels, office build-
ings, land improvement companies, cotton and woolen
mills, schools, and colleges. The data cover but a
small fraction of the isolated electric plants in the
United States, and are representative of such plants
more as an indication of the character of the estab-
lishments for which statistics have been excluded
from the census than as an evidence of their capacity
for the generation of electricity.

Central station work of dectric railways.—Of the sev-
eral electrical industries, electric railways is the one
most closely identified with central electric stations.
A number of electric railway companies were engaged
in the sale of electric current for light and power,
having special departments for such work, and were
able, therefore, to make complete separate reports for
this service. The statistics covered by the reports
for such companies are included with those for central
electric stations. In 1912 there were 169 electric
railways that operated light and power plants for
which they were unable to make separate reports.

The statistics for the central station work of these
169 plants are placed in comparison, in Table 2, with
those of a similar character in 1907 and 1902.

Table 2 shows that while the number of electric
railways doing central station work for which they
could not prepare complete census reports has in-
creased during the decade, there is a still greater
increase in their importance. The total income for
the light and power departments of these companies
during 1912 amounted to $31,515,582, as compared
with $6,469,726 in 1902, an increase of $25,045,856, or
387.1 per cent. In addition, there were a number of
electric railway companies which were not able to fur-
nish statistics of electric service of the character given

CENTRAL. ELECTRIC LIGHT AND POWER STATIONS.

in Table 2, but nevertheless reported an income from
the sale of current amounting to $5,515,475. Some of
the electric current was sold to other electric railway
companies, but the larger portion was used for light
and power in enterprises not connected with the rail-
ways. Combining the income from the sale of current
by companies which had electric light and power
departments with that for those not having such
departments, the total income amounts to $36,500,030
in 1912, as compared with $7,703,574 in 1902.

Table 2 ELECTRIC LIGHT AND POWER DEPARTMENTS OF'
ELECTRIC RAILWAY COMPANIES.
Per
cent of
1912 1907 1902 increase:
1902
1912
Number of stations . 169 177 118 43.2
Giross incomo o7| 831,515,582 | 917,291,824 | 86,460,726 |  387.1
Rlectric service X .[1 830, 084, 555 | $16, 576, 555 | $6, 271, 815 304. 0
All other sources. .. .. .. $531, 027 $715, 269 $197,011 168.3
Estimated number of lamps wired
© for service:
ATC. o cvasaeccsmenananaanaannsn 55, 586 80,102 33,863 64.1
Incandescent and other vari-
GLieS. .\ een e 0,100,800 | 4,574,480 | 1,442,685 | 5315
Stationary motors:
Number...... . %23 20, 468 10,049 |........
Horsepower . 2 158,923 35,688 |..ocennn
Meters on consumption circuits, .
Fi1184 0101 P RN (2) 213, 836 56,601 |.c.atan

1 Exclusive of the estimated yalue of free service, amounting to $66,051.
2 Not reported. '

Comparison of central electric stations and gas
plants.—The manufacture of lluminating gas and the
production of electricity for light and power virtually
have the same field of operation, and with certain
limitations they come in direct competition. For this
reason & comparison of the statistics for the two indus~
tries is instructive as indicating the changes in the rela~
tive importance of each. The statistics for the central
electric stations and the manufacture of illuminating
gas as reported at the last three censuses of these
industries are presented in Table 3, which follows:

COMPARATIVE SUMMARY—CENTRAL ELECTRIC STATIONS AND GAS PLANTS: 1912, 1907, AND 1902.

Table 3 PER CENT OF INCREASE.
CENTRAL ELECTRIC STATIONS. GAS PLANTS.
‘ Certstg'g&ig}f;trlc Gas plants.
i ,

R . 1902-1907- 1902-| 1899-| 1904~ 1899~
1912 1007 1902 1909 1904 1899 A e B 1005 1 1ot
Number of stations or plants. . 5,921 4,714 3,620 1,206 1,019 877 4d.2| 10.8 30.2 47.8 27.2] 18.2
Cost of construction aud equipmen "\ 82,175, 675, 2661 51, 006; 913, 622| §504, 740, 352] 1 $915, 536, 762| * $725, 085, 204| 1 857,000,508/ 331.0| 98.3 117.3| GL'5| 26.3 27.9
PO IDOOMO R, e | 4302115 509] * Bi75, 642,338 $85,700,605|| $166,814,371| $125, 144,945 $75,716,603) 252.5 72.0| 1049 120.3 38.3 65.3
Lo dh e il i) SRE NRER Hee spime w20
‘From all other sources........... .. 7 17| 151 1| 208, 1| 3¢8.7] 125.9) 08.6.
Total number of persons employed...... . "9, 335 “arlese| 80,326 " "50, 730 * 730,972 ""98,363|| 161.6| 60.6| 57.1) 78.9| 26.9 f0.5

1 Capital invested—owned and borrowed.

2 Exclusive of the income reported by the eleciric light and power departments of eleciric railways, as follows: In 1912, $31,515,582; in 1907, $17,201,824; and in 1902,

$6,460,726.

Although the statistics for the two industries in
Table 3 do not cover the same years, they represent
the results of three censuses taken at five-year inter-
vals, the respective census years being sufficiently
near together for the purpose of general comparison.
They do not, of course, show exactly the relative

importance of the industries because of the absence of
statistics for isolated plants, which are of much greater
importance in the electrical industry than in the
manufacture of gas.

The percentages of increase for central electric
stations are about double what they are for the gas
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industry. This condition is due largely to the fact
that the electrical industry in 1902 was practically
in ite' infancy, whereas the gas industry in 1899 was
well established. The income from the sale of
electric current increased by 240.9 per cent during
the decade ending with 1912, as compared with an
increase of 99.6 per cent in the income from the sale
of gas. Of the total combined income of the two
industries for the earliest years shown, that reported
by the electrical industry formed 54.8 per cent and
that for the gas industry 45.2 per cent, while for the
last years shown the corresponding percentages were
67.4 and 32.6, respectively. In addition to the income
for electric stations, the corresponding item reported
by electric railway companies should be considered.
This amounted to $36,500,030 for 1912, thus increasing
the total gross veceipts from the sale of current to
$323,480,888. This total, however, includes receipts
from the sale of current to other public-service corpo-
rations, amounting to $31,019,660 for central stations
and $7,580,535 for electric railways, or $38,600,195 in
all.
reduces the gross receipts from the sale of current in
1912 to $284,880,693.

CENTRAL ELECTRIC STATIONS—RP;;LATION OoTF

The elimination of this duplication from the total

LEADING ITEMS TO POPULATION,
1912, 1907, AND 1902.

19

Ceniral electric stations and population.—A compari-
son of the number of central electric stations, their
equipment, and their output with the population is
one of the most satisfactory methods of illustrating
the development of the industry. The advances
made in long-distance transmission of electricity and
its application to industrial processes in rural districts
as well as in cities have stimulated the development
of central stations. These advances have made it
possible for the population of a much larger area to
obtain the advantages of electric service. At the
same time central stations are naturally established
in localities from which a large population can be
served most economically. A correct compari-
son of the population and central station work
should be confined to the population within the ac-
tual radius of the service. It is impossible, however,
to establish such & radius, and therefore in Table 4
the statistics for number of stations, horsepower of
prime movers, kilowatt capacity of dynamos, out-
put of stations, and number of lamps are com-
pared with the entire population of the United
States and the geographic divisions for 1912, 1907,
and 1902,

BY GEOGRAPHIC DIVISIONS:

Tahle & HORSEPOWEIR OF KILOWATT | Laaess
N o ENGINES AND CAPACITY OF O T o TATIONS,
- WATER WIHEELSS || DYNAMOS. AT HOURS.
o Popula- Are. Incandescent,
en- -
DIVISION.! sus, | tion.?
Com- | 1Poeorc 1]?0%‘0 Per 1,000 Estﬁ& 1%%’0 Estimated W
. | Muni- . or mate istimated | 1,000
Total. 1&;}1‘ cipal, Amount, pbptl— Amount, "7P“‘ Amount. populs’.hion. num- ‘,’P““ number, DU~
: Iation. ation. ber. ation, ation.
United States..| 1912 | 95,545,336 || 5,221 || 8,659 | 1,562 || 7,528, 648 79 |l5, 134,680 | 54 || 11,532,963,006 | 120,707 || 505,395 | 5.3 | 78,484,006 800
1907 | 85,532,761 (| 4,714 || 3,462 | 1,252 || 4,008,188 48 |12,709,225 32 5,862, 276,737 68,538 || 555,713 6.5 | 41,445,097 485
1902 | 78,576,436 | 3,620 | 2,805 815 || 1,845,048 23 11,212,235 15 2,507, 051,115 31,906 i 385,698 4.9 | 18,194,044 232
North Atlantic. ..... 1912 | 26,946,884 || 1,037 || 878 | 159 || 2,748,561 102 {[1, 893, 700 70 || 4,427,877,840 164,319 || 226,264 | 8.4 | 30,051,802 | 1,115
1907 | 23,779,013 {| 1,070 920 150 || 1,534,586 65 (11,064,528 44 I 2,483,106, 227 104,424 || 242,320 | 10-2 | 17,187,474 723
1902 | 21,778,196 913 810 103 814,728 37 517,549 24 || 1,269,331,001 58,284 || 169,554 7.8} 8,561,205 393
South Atlantic...... 1012 | 12,586,562 512 308.| 204 621,114 49 412,779 33 679, 856, 425 54,014 (| 21,389 1.7 8,886,979 309
1907 | 11,574,988 390 232 158 295,265 26 195, 309 17 266, 437,175 23,018 27,103 2.3 | 1,915,725 166
1902 | 10,770, 414 251 176 75 92,641 9 62,301 6 102,990, 576 9,562 17,183 1.6 611,001 57
North Central....... 1912 | 30,683,662 || 2,337 | 1,464 873 |1 2,292,749 75 |[1, 580, 700 52 || 3,240, 559, 539 105,612 (] 178,902 5.8 | 26,918,022 877
1907 | 29,026,645 || 2,095 || 1,368 | 727 || 1,219,916 42 |[ 805,012 { 28 {| 1,462, 114,001 50,371 || 204,248 | 7.0 | 14,260, 544 492
1902 | 27,087,208 (] 1,706 || 1,178 528 539,669 20 375, 514 14 645,062, 113 23,814 || 145,529 5.4 6,176,919 228
South Central.......| 1912 | 17,800,901 || 837 || 587 250 449,294 25 { 308,411 17 461,612, 464 25,802 | 38,010 | 2.1 | 5,432,834 304
1907 | 186,368, 558 679 513 166 244,422 15 165, 969 10 257,387,610 15,725 39, 794 2.4 2, 697, 115 165
1902 | 14,651,635 || 404 || 323| 81| 117,192 8| 82289 [ 153,905, 350 10,504 || 23,320 | 1.6 1,022,208 - ‘70
Wester...ovenenen.. 1012 | 7,437,327 498 422 76 || 1,416,930 101 939, 099 126 2,723,056, 738 366,134 40,830 5.5 | 10,194, 459 1,371
B 1907 [ 4,783,557 480 429 51 803,999 168 488, 407 102 1,393, 231, 724 291,254 42,248 8.8 5,376,139 1,124
1002 | 4,289,085 346 318 28 280,818 65 174,612 41 335, 762, 076 78,283 30,112 7.0 1,822,621 4256

1 See page 25 for states composing the several geographic divisions,
2 Bureau of the Census estimates.

8 Includes capacity of auxiliary engines, amounting to 65,823 horsepower in 1807 and 14,454 horsepower in 1902,
+ Exclusive of ‘“Other varieties,” Nernst, vacuum, vapor, ete., 23,046 in 1912, and 162,338 in 1907. Alsoexclusive of 275,079 lamps in 1907 used by thecentral stations
to light their own properties, these lamps being included in 1912 and 1902, though not separately reported.

As might be expected, the largest numbers of central
electric stations, with correspondingly high figures for
primary horsepower and kilowatt capacity of dynamos,
are found in the most populous sections. This is well
illustrated by the totals for the North Atlantic and the
North Central divisions, which combined represented
62.2 per cent of the estimated population in 1902 and
60.3 per cent in 1912. These two divisions reported

78.4 per cent of the total primary horsepower in 1902 |

and 67 per cent in 1912; and of the kilowatt capacity
of the dynamos, 73.7 per cent and 67.7 per cent,
respectively. For the South Atlantic and the South
Central divisions, however, the proportion of popula~
tion was practically double the proportions for these
two items.

In the Western division the general rule as to the
proportion of electrical equipment to population does
not hold. This division, which had 5.5 per cent of the
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population in ‘1902 and 7.8 per cent in 1912, reported

for these two years, respectively, of the primary horse-
power, 15.2 per cent and 18.8 per cent; and of the
kilowatt capacity of the dynamos, 14.4 per cent and
18.3 per cent. The Western division had, in 1912, but
7,437,327 inhabitants; or 7.8 per cent of the total
population of the United States, as compared with
96,046,384, or 28.2 per cent, for the North Atlantic;
12,586,562, or 13.2 per cent, for the South Atlantic;
30,683,662, or 32.1 per cent, for the North Central;
and 17,890,901, or 18.7 per cent, for the South Central
division; and yet the Western division, the smallest of
the five in population, was third in all of the main
factors of central station equipment and first in all of
the proportions shown per 1,000 population, except for
arc lamps, in respect to which this division was third.

It is noticeable in this connection that the propor-
tions per 1,000 population for arc lamps, for the United
States and for each of the geographic divisions, which
had increased from 1902 to 1907, decreased from 1907
t0 1912. TForeach of the other factors mentioned there
was an increased proportion from census to census.

Commercial and municipal stations combined.—The
statistics for the central electric station industry as a
whole, commercial and municipal stations combined,
as reported at the censuses of 1912, 1907, and 1902,
are presented in Table 5. This table shows the per-
centages of increase for the decade and for the two
five-year periods. .

The 5,221 central stations shown in Table 5 should
not be accepted as the number of separate plants. As
explained in the introduction, the eensus reports in
some instances include statistics for a number of plants
operated under the same ownership, and reports for
such combination of stations have been considered and
treated as reports for single stations. There was, how-
ever, an increase in the number of central stations, but
a much greater gain in the magnitude of their opera-
tions, during the decade ending with 1912. The most
notable increases are those in primary horsepower, kilo-
watt capacity of the dynamos, the output of the sta-
tions, and the horsepower capacity of the stationary
motors served. The percentages of increase were
more pronounced during the five years ending with
1907. During this period the gross income of central
stations increased by 104.9 per cent, as compared with
72 per cent for the five years from 1907 to 1912, and
252.5 per cent for the decade.

The income reported for 1912 exceeded that for 1902
by $216,414,994. Of this increase, $202,794,253, or
93.7 per cent, represents receipts from electric service,
and $13,620,741, or 6.3 per cent, from all other sources,
such as steam heating, profits on merchandise sales,
rentals, ete. ‘

During the decade primary power increased by
5,683,600 horsepower, or 808 per cent, while the

dynamo capacity increased by 3,922,454 kilowatts,
or 323.6 per cent, and the output of stations by
9,025,911,891 kilowatt hours, or 360 per cent.

Table & COMMERCIAL AND MUNICIPAL CENTEAL ELECTRIC
: STATIONS.
| Per cent of
increasel
1912 1907 1902
1902 1907- 1802
1912 11912 1907
Number of stations 1. ... 5,221 4,714 38,6201 44.2 10.8) 30.2
Commercial 3, 659 3,462 2,805/ 30.4]  5.7) 23.4
Munieipal....... 1,562 1,252 815|| 91.7| 24.8[ 53.6
Total incomo ¥ $302, 115,599 $175, 642, 338] $85, 700, 605((252. 5| 72.0{104.9
Light, heat, and
ower, inecluding
€6 SOIVICe. .. .... §286, 080, 858| $169,614,691( $84,186,005((240.9f 60. 2{101.5
All other sources....| §$15,134,741] 86,027,647 $1,514,000/1899.7) 151.1/208.1
Total expenses, inelud-

ing salaries and wages?.| 8234, 419,478 $134,196,911| 86S,081,375(244.3| 74.7( 97.1
Total numlser of persons
employed............. 79, 335/ 47, 632| 30,326/)161.6| 66.6| 57.1
Total horsepower........ 7,528, 648 4,008,188 1,845,0481308.0 83,7[122.1
Steam engines and
steam turbines 5—

Number......... 7,844 8,054 6,295|| 24.6] —2.6) 27.
Horsepower. ... 4,946, 532| 2,0693,273) 1,304,305 1254.7 83.7| 93.
‘Water wheels—
2,933 2,481 1,390(1111.00 18.2| 78,
Horsepower. . ... 2,471,081 1,349,087 438,472|(463.6] 83.2[207.
Gas and oil engines—|
. Number......... 1,116 463 165({576. 4] 141.0/180,6
. Horsepower. ... 111,035 55,828 12,181|81L.5| ©98.9(358.3
Kilowatt capacity of
dynomos. . ...c.lee,.an 5,134,680 2,709,225\ 1,212,235([323.6| 89.5(123.5
Output of stations, kilo-
watb honrS.cu . to. ... 11, 532, 963, 0065, 862, 276, 737(2,507,051,115/(360. 0|  96.7(133.8

Estimated number of

................. 505, 395 4562, 795 385, 698( 31.0/—10. 2( 45,9
Incandescent  and
other varicties..... 76,507,142, 641,876,332 18,194,044)[320.5] 82.7|130.2
Stationary motorsserved:
Number....oo....... 435,473 167,184 101,064/1330. 9| 160. 5| 65.4
Horsepower capacity. 4,130,619 1,648,020 438, 0051843, 1) 150. 5[276.5

1 A minus sign (~) denotes decrease.

2 The term “station’ as hero used may represent a single electric station or a
numbor of stations operated under the same owership.

3 Bxclusive of §36,500,030 in 1912, $20,003,302 in 1907, and $7,703,574 in 1902,
reported b}ln street and eléetric railwey companies as ineome from saje of eloctric
current for 1{:ht or power ot from sale of current to other public-service eorporations.

4 In aduition to salaries and wages, includes the cost of supplies and materials
used for ordinary relﬁurs and replacement, advertising, fuel, mechanical power,
olectrical energy purchased, taxes, charges for depreciation, and all other exponses
incident to operation and maintenance.

& Includes auxiliary engines.

¢ Includes, for purposes of comparison, 7,082 are and 267,997 incandescent lamps
roported by the clectric companies to light their own propertics. Lamps used for
such service were included in the total number reporteg in 1912 and 1902.

Commercial central electric stations.—As shown by
Table 1, the commercial central electric stations largely
predominate over the municipal stations in number
and capacity. Table 6 is a comparative summary of
the statistics for commercial central stations as reported
for 1912, 1907, and 1902,

The commercial stations represent such a large
proportion of the industry that the conditions pre-
vailing in them are necessarily reflected in the totals
for both classes of stations. The percentages of in-
crease, therefore, harmonize with those shown in Table
5 for both classes of stations. The gross income
derived by commercial stations from the sale of
electricity and from other sources combined, in 1912,
was more than three and one-half times that reported
for 1902. The horsepower of the engines and water
wheels, the kilowatt capacity of the dynamos, and the
output of stations increased more than threefold during

this period.
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‘Table 6 COMMERCIAL CENTRAL ELECTRIC STATIONS.
Per cent of
increasel
1912 1907 1902
1902~ 1907~ 1902-
1912 [ 1912 | 1907
Number of stations.. . 3, 659 3,462, 2,805 30.4f 5.7 23.4
Total income......... $278, 896, 610| $161,630,338] $78,735,500| 254.2| 72.6| 105.3
Light, beat, and
ower, includ- :
g freeservico..| $264,317,150| $156,000,257| $77,349,749|! 241.7| 69.4| 101.7
All other sources.| $14,579,460|  $5,630,082)  $1,385,751| 952.11 159.0; 306.3
Total expenses, in-
cluding salaries and
WOEeS 2. iiiiaiuaan $217, 502, 313| $123,880, 201 $62,835,388)| 246.1) 75.6| 97.2
Total number of per-
sons employed..... 71,395 42, 066) 26,900/ 165.3| 69.7] 56.3
Total horsepower... .. 6, 969, 320 3,776, 837 1, 685,020 313.6] 84.5 124.1
Steam ~ engines
and steam. tur-
e 8—
Number...... 5,820 6, 268 5,199|| 11.9{ ~7.1] 20.6
T orsepower . . 4,530,866 2,408,351  1,246,542|| 264.2 88.5| 93.2
‘Water wheels—
Number...... 2,664 2,328 1,308] 103.7| 14.4| 78.0
Horsepower. . 2, 340, 820 1,318,740 427,254(| 447.9| 77.5/ 208.7
Gas and oil en-
ines—
Number...... 833 385 147|f 466.7| 116.4] 161.9
Horsepower . . 88,634 49,746 11,224 689.7| 78.2| 343.2
Kilowatt capacity of |
YRAINOS v evrnarnns 4,766,012 2,500,209 1,008,855, 333.7| 90.6| 127.5
Oufput of stations,
kilowatt hours...... 10, 995, 436, 276|5, 572, 813, 949/2, 311,146, 676! 375.8| 97.3] 141.1
Esgtimated number of
lamps wired for
service:
TCovunnrvnnness 413, 544 4479, 260 334,903/ 23.5(—13.7| 43.1
Incandescent and
other varieties.. 60,449, 203| 437,786,435 16,616,593( 318.0| 83.8 127.4
Stationary motors
served:
Number.......... 413,578 162, 677| 09,102 317.3| 154.2| 64.2
Horsepower ca- .
pacity.......... 3,966,328 1,617,387 434,681|| 812.5( 145.2 272.1

1 A minus sign (—) denotes decrease.

2 In addition to salaries and wages, includes the cost of supplies and materials
used for ordinary repairs and replacement, advertising, fuel, mechanical power,
electrical energy purchased, taxes, charges for depreciation, and all other expenses
incident to operation and maintenance.

8 Includes auxiliary engines.

4 Includes, for purposes of comparison, 8,487 arc and 239,418 incandescent lamips
reported by the eleéctric companies to light their own pm})erties. Lamps used for
sich service were included in the total number reported in 1912 and 1902.
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Ouwnership of commercial central electric stations.—
Changes in the form of ownership of commercial cen-
tral stations are an interesting feature of the develop-
ment of the industry. The statistics in Table 7,
which follows, show the importance of the different
forms of ownership of commercial stations as reported
for the censuses of 1912 and 1907, together with the
percentages of increase in the totals for each.

The preponderance and growing importance of
stations under corporate form of ownership are clearly
shown by this table. Practically all of the large
commercial stations are owned by incorporated
companies. The 2,779 stations reported for this form
of ownership in 1912, however, contain a number of
small plants, many of which are smaller than some
of those operated by individuals or firms. Except
in the case of gas and oil engines, which are peculiarly
adapted to the requirements of the small station, the
percentages of increase for the several items were
greatest for stations under corporate ownership. In
1912 the stations owmned by corporations and which
constituted three-fourths of the total number (75.9 per
cent) reported 98.4 per cent of the total income, 98.1
per cent of the horsepower, 98.1 per cent of the dynamo
capacity, and 99.1 per cent of the kilowatt-hour output
shown for all stations. Not only do the operations of
the stations owned by individuals and firms represent
a comparatively small proportion of the central station
business, but there was a decrease in their proportion
of the essential features of the industry in 1912, as
compared with 1907, together with an actual falling
off in their number.

COMMERCIAL CENTRAL ELECTRIC STATIONS, BY CHARACTER OF OWNERSHIP: 1912 AND 1907.

"Table 7 TOTAL. INDIVIDUAL. FIRM. INCORPORATED.! PER CENT OF INCREASE.2
Tndi- | . Incor-
1912 1907 1912 1907 1912 1907 1912 1907 Total. vidual,| Firm. I%gaa-
Number of stations........coooiiiaiiin. 3,659, 3,462 587 609) 293 208 2,779 2,555 5.7 —3.6[ —1.7 8.8
Total income........ ..| $278,898,610| $161,630,339)($2,981,706($2,371,467($1,575,006|81,478,134| $274,389, 808 $157,780,738|| 72.6| 23.6| 6.6 73.9
Light, heat, and $264,317,150] $156,000,257\$2,812,178i$2,262,102/$1,517,120/81,408,1301 §259,987, 843 $152,330,016(] 69.4|] 24.3 I 70.7
T t% other sour.ccs1 . $14,579,460  $5,630,082|| $119,528| $100,365| $57,067| $69,995| $14,401,965)  $5,450,722|| 159.0 9.3 ~17.2] 164.2

otal expenses, inc:

Walges ....... e, ....| $217,502,313| $97,037,961)\$2,155,032|81,615,426/$1,109,031|81,021,788| $214,238,250| $94,400,747)| 124.1) 33.4 8.5 126.9
Total number of persons employed...... 71,39% 42, 066) 1,097 1,034 576 634 69,722 40,398/ 69.7 6.1 ~0.1f 72.6
Total horsepower...........ccoeennnn... 6,969,320, 3,776,837 87,455 74, 668 48,404 47,025 6,833,461 3,655,144| 84.5{ 17.1 2,90 870

Steam engines (including turbines):3
Number......ooovenvniiiinnnnnn, 5,820 6,268 479 555 255 298 5,086, 5,417 ~7.1) ~13.7 —13.9 —6.1
HOTSePOWEL e v v vveeeeeeeaannan 4,539,866| 2,408,351 57,234 52,340 29,717} 30,669 4,452,915 2,325,342 83,5 9.4 —3.1f 9L5
‘Water wheels: ’
2,664 2,328 198 209 100 103 2,366 2,016! 14.4)f —5.3f —2.9 17.4
2,340, 820! 1,318, 740 22,141 18,751 14,151 14,957 2,304,528 1,285,032 77.5 18,1 —6.4 79.3
833 385 192 83 110 37 531 265( 116.4]} 131,3} 197.3| 100.4
C .. 88, 634 49,746 8,080 3,577 4,536 1,399 76,018 44,770 78.2|1 125,9] 224.2] 69,
Kilowatt capacity of dynamos .. , 766,012 2,500,209 60,023 44,3 29,577 28,511 , 676,41 2,427,383 90.6]] 385.4 3.7 92.7
Output of stations, kilowatt hours. ......110,995,436,276|5, 572,813, 949)|60, 058, 813(43, 103, 49337, 051, 228/41, 357, 746|10, 897, 426, 235/5, 488,362, 710/ 97.3)] 39.3] —8.2] 98.6
Est: iEn;e:l number of lamps wired for

service:

ATCecneinn.. eiseessananeasiiiiananas 413,544 472,773 3,360 5,758 1,471 3,021 408,713 463,904|| —12,5:1 —41,6] —51.3| —11.9
All other varieties. ccoeeeeeeenoennns 69,449,203 37,547,017|| 896,976 737,219 449,826| 406,471 68,102,401 36,403,327 85. 01 21.7] 107 8.1

1 Tn 1912 includes 7 stations classed as “other forms of ownership,’”” and in 1907 two such stations, in order to avoid the disclosure of individual operations.

2 A minus sign (—) denotes decrease.
3 Includes auxiliary engines

pines.
4 In 1907 exclusive of 275,079 lamps used by the central stations to light-their own properties. Lamps used for such service were not reported separately in 1912.

Municipal central electrie stations.—Although, as
shown by Table 1, the municipal electric stations
form a comparatively small proportion of the total
central electric station industry, nevertheless this class

of stations has been increasing' rapidly during the
past decade. The statistics for them, as reported at
the censuses of 1912, 1907, and 1902, are summarized
in Table 8.
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Table 8

MUNICIPAL CENTRAL EBLECTRIC STATIONS.
‘ Per cent of increase.
1 1902
N of totions......-| ik Sos1e, 01008 80,005, 106 2654 00.7| 1002
el o vishon oo o ot o o sl g6 o0

Total expenses, including
salaries and wages L. .
Total number of persons

222.5| 64.0 96.7

516,017, 165(810, 316, 620| 35,245, 087

employed . 7,940 5,560 3,417 132.4 42.7] 62.9
Tota?hoslcsepower .......... 559;328 321,351 160,028|| 249.5 74.1} 100.8
Ste{mm {m ines zﬁfld
steam turbines
UMb .o eeeenes 2,024 1,786 1,000 84.7| 13.3 €3.0
Horsepower....... 406, 666 284,022 147,858 175.0] 42.7| 92.7
‘Water whsels— -
UNDOT e emaaaaas 269) 1563 82| 228.0, 75.8/ 86.0
Horsepower.......| 130,261 30,347 11,218|11,061.2| 829.2 170.5
Gas and oil engines—
Number....... . 283 78] 18)|1,472.2) 262.8 333.3
Horsepower. .. 22,401 6,082 057|(2,240.8) 268.3| 535.5
Kilowatt capacity of
R ¢1:1 ¢ 10 KO, 308, 677, 200, 016 113,380} 225.2| 76.4] 84.3
Output of stations, kilo-
watt hours. . ............ 537, 526, 730280, 402, 738[195, 004, 430) 174.4| 85,7 47.8
Egtimated number of
lamps wired for service:
TCueecanvnianaaann 91, 851 883,535 50, 795 80.8] 10.0| 64.5
Incandescent and other|
 varietles............. 7,057, 8491 3 4,089,807 1,5677,451{] 347.4] 72.6| 150.3
Stationarix)r motors served:
Number.......cco..... 21, 895, 4,507 1,062(11,016.0 385.8] 120.7
Horsepower capacity .. 164,201 31, 689 3,324||4,842,6) 418.4| 863.3

1In addition to salaries and wages, includes the cost of supplies and materials
used for ordinary repairs and replacement, advertising, fuel, mechanical power, elec-
trical energy purchased, taxes, charges for depreciation, and all other expenses inci-
dent to operation and maintenance. .

% Includes auxiliary engines.

@ Includes, for purposes of comparison, 595 arc and 28,579, incandescent lamps
reported by the electric companies to light their own properiies. Lamps used for
such service were included in the total number reported in 1812 and 1002,

Table 8 shows exceptionally large percentages of
increase during the decade in the horsepower of water
wheels, gas and oil engines, and stationary motors
served by municipal stations. These percentages,
however, are based on comparatively small figures and
are apt to be misleading. Except in the case of the
number of stations, number of arc lamps, and horse-
power of gas and oil engines, more than nine-tenths of
the various items covered in Table 8 are reported by
commercial stations. The relative importance of the
commercial and municipal stations in 1912, 1907,

and 1902 is shown by the following statement:

PER CENT OF TOTAL, COMMERCIAL AND
i MUNICIPAL STATIONS,
Commereial. Municipal.
1912 | 1907 | 1902 || 1912 | 1907 | 1902 -
Number of stations........cc..ieoa. 0.1 73.41 77.5 | 29.9] 26.6 22,5
Total income.............. soesenzees 92.3| 92.0) 91.9 7.7] 8.0 8.1
Light, heat, and power, including
Tee service..... e - 92,11 92,0 9L9 7.9 8.0 8.1
All other sources. 96,3 93.4| 9L5 3.7 6.6 8.5
Total expenses, inclu
Wa.Fes .............................. 92.8 | 92.3| 92.3 7.2 7.7 7.7
Total number of persons employed...; 90.0) 88.3| 8871 10.0| 1.7 11.3
Total horsepower.................... 92.6 92.2| 913 7.4 7.8 8.7
Steam engines and steam turbines| 91.8 | 89.4 | 80.4 8.2 10.86 10.6
‘Water wheels..............o.o... 04.7| 97.8| 97.4 5.3 2.2 2.6
Gas and oil engines........ 79.8 89.1| 92.14 20.2{ 10.9 7.9
Kilowatt capacity of dynamos 92.8( 92.3 [ 90.6 .21 1.7 9.4
Output of stations, kilowatt hours...| 95.3| 95.1| 92.2 471 4.9 7.8
Estimated number of lamps wired for
sekrvice:
G e e ieneatanar e asaecaaan 81.8] 85.2| 86.8 18.2 | 14.8 13.2
Incandescent and other varieties..{ 90.8 | 00.2| 91.3 8.2 9.8 8.7
Stationary motors served:
NUmDer . aeeeennn et 95.01 97.3 | 98.1 5.0( 2.7 1.9
Horsepower capacity............. 96.0] 98.1] 99.2 4.0 1.9 0.8

Considerable interest attaches to the increase in
number and capacity of municipal stations. The |
establishment of such stations, as a rule, has been
brought about by public vote, because of the inability
to establish and operate a commercial station, or
because of dissatisfaction with the service furnished
by such a station. Of particular significance, there-

“fore, is the change in the form of ownership from

private to municipal, or vice versa. This feature is
developed in Table 9, which shows the number of
municipal stations in 1912 and 1907, with the net
numerical increase during the five years, and sum-
marizes the several changes which have brought about
the total increase. The figures are shown separately
for the nine geographic divisions of the United States.

Table 9 NUMBER OF MUNICIPAL CENTRAL ELECTRIC STATIONS
’ AND INCREASE, BY GEOGRAPHIC DIVISIONS: 1907 10 1912,
Number of stations. Active

mur;&e-

From | From | FP¢

DIVISION.! New | com= | munic- |SETens

¥ mercial| ipal that

Nu- || o [stotions|stations| T

1meri- || ginee | 101907 | In 1007 | o0

1912 | 1907 |cal in- | J407" | 10 mu- | to com-| e

crease. * i nicipal | mercial Tess or

in 1912.] in 1012, 1558

p-

erated
in 1912.
United States....... 1,662 | 1,262 | 310 301 106 80 17
New England... 57 51 6 6 1 | 1
Middle Atlantic. 102 9! 3 10 1 7 1
Tast North Central,. 474 453 21 34 26 30 29
‘West North Central. .. 389 274 126 109 31 13 2
South Atlantic............ 204 1568 46 &0 14 14 4
Last South Central........ 128 109 19 18 8 feesconnn
West South Central....... 122 67 85 51 18 3 1
ountain. ...l 39 20 19 15 5 1 feaennnn
acifle...... ceevenerienenn 37 31 6 8 4 [ 3

e o o P TR e
municipal stations.

There was a numerical increase of 310 in the number
of municipal stations reported for 1912 as compared
with 1907, while, as shown by Table 6, there was
an increase of only 197 in the number of commercial
stations. However, the practice of including in census
reports data for a number of commercial stations
operated under the same ownership, as explained in
Chapter I, does not prevail in the case of municipal
stations. Therefore the number of such stations
(1,562) reported for 1912 is practically the number
of separate plants in operation during that year.
The great increase in the number of municipal sta-
tions is due to the fact that there were 301 reported
for 1912 that had been built since 1907. There was
an additional increase of 9 stations, brought about by
the difference between the number of stations (106), on
the one hand, whose ownership had changed from com-
mercial in 1907 to municipal in 1912, and, on the other
hand, 80 stations which had changed in the opposite
direction, from municipal to commercial, and 17 that
had gone out of business during the period between
the censuses or were not reported as in operation in
1912. The West South Central geographic division
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shows the largest percentage of increase in the num-
ber of stations during the five-year period covered by
the table, but the largest numerical increase (125) is
shown for the West North Central division. ,
Municipal stations, by population groups of cities.—
The statistics for commercial central stations can not
be shown for cities, because in many instances these
stations furnish current to two or more communities -
as well as to the surrounding territory, and also be-
cause a number of these stations are located outside
the corporate limits of cities and furnish electricity to
‘the surrounding regions irrespective of political subdi-

visions. Although such conditions prevail to some
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extent among the municipal stations, it is not be-
lieved to be of sufficient consequence to affect mate-
rially the general accuracy of the statistics for cities
grouped according to the population of the cities.

In Table 10, therefore, detailed statistics are given
for municipal electric stations by population groups
of cities for 1912, 1907, and 1902.

By far the most numerous class of stations consists
of those in places of less than 5,000 population. There
were 1,327 of these stations in 1912, or 85 per cent of -
all municipal stations, compared with 671, or 82.3 per
cent, in 1902—a gain during the decade of 656, or 97. 8
per cent.

MUN ICIPAL CENTRAL ELECTRIC STATIONS, BY POPULATION OF CITIES IN WHICH LOCATED AND BY GEOGRAPHIC

"DIVISIONS: 1612,

1907, AND 1902.

Table 10 N ESTIMATED
. INCOME. KILOWAI')rercAPAgITY oF NUMBER OF
AMOS. LAMPS ‘WIRED
FOR SERVICE.
Num-| Costof Total Output of
DIVISION AND POPU- | Cen- | ber of | construc- Total |primary Direct stations
LATION GROUP. sus. | sta- | tiomand expenses. | horse- Alter- Kilowatt
tions. | equipment.| . All power. ””éé;‘_‘t’ nating {| hours. dﬁﬁg‘éﬁi
Total. Electric | jiyor Total. || stant ax%d Arc. | andall
service. |spurces. voltage £§a§3 other
al?g:gzg- current. varieties.
Total covuvinannsnn 1012 | 1,562 877,065,144 (1523, 218,989 (822,083, 708 |8555,281 |:$16,917,165 | 559,328 368, 677 || 44,564 | 324,113 {1537,526,730 || 91,851 | 7,057,849
1007 | 1,252 | 42,879,447 || 14,011,999 || 13,614,434 | 397,565 | 29,167,188 | 821,351 {209,016 || 45,993 | 163,023 (289,462,788 | 82,940 | 4,061,318
1902 815 | 22,020,473 {| 6,965,105 {| 6,836,856 | 128,249 || 2 4,741,182 | 160,028 || 113,380 || 45,727 | 67,653 ]|195,904,439 || 50,795 | 1,577,451
‘Under §5,000....| 1912 | 1,327 | 31,349,806 || 11,026,579 || 10,678,780 | 347,799 || 8,412,993 | 257,384 || 172,705 || 25,803 146, 902 }186,204, 678 || 23,069 | 3,895,703
1907 | 1,081 | 21,476,667 || 7,631,842 || 7,337, 260 | 294,582 || 5,298,119 | 194,172 {| 130,174 || 27,355 | 102,819 [{146,906,359 }| 30,888 | 2,722,519
1902 671 | 11,074,008 || 3,621,023 || 8,538,468 | 82,555 || 2,620,167 | 96,282 || 64,650 || 20,679 } 43,971 }[105,518,293 §| 19, 611 | 1,004,946
5,000 butunder | 1912 180 | 15,953,805 || 6,014,722 || 5,861,287 | 153,436 |+ 4,103,721 | 128,508 || 91,696 7,030 | 84,0666 |{127,432,560 || 10,976 | 2,010,446
25,000. 1907 142 | 9,726,310 3 466, 142 || 3,389,192 | 76,950 || 2,128,859 | 75,9756 48,107 || 7,708 | 40,399 }i 78,788,119 || 23,033 954,532
1902 121 | 5,605,178 1 765,000 || 1,732,897 | 32,103 | 1,212,636 | 40,123 28,966 || 10,492 18, 474 |{ 56,286,059 |} 15,701 391,645
25,000 but un- | 1912 31 | 8,304,604 || 2,822,984 2,792,212 | 30,772 || 2,032,825 | 91,327 || 62,341 2,871 1 59,970 || 65,838,060 || 15,637 652,059
dor 100,000, | 1907 17 | 4,823,033 || 1,414,810 1 408, 521 6,289 78 368 | 25,763 14,812 || 8,407 | 11,405 ]| 29,815,562 9,549 329,286
1902 13 1,553,931 455,204 4565, 149 55 315, 139 7,713 5,394 {| 2,819 2,576 8,929,900 4,800 66,840
100,000 but un- | 1912 7| 8,559,566 || 1,584,082 (| 1,575,596 8,486 i| 1,095,607 | 47,2556 27,004 844 | 26,220 || 61,120,808 {| 12,576 368,118
der 500,000, | 1907 2,760,732 736,276 7 6 532 1 19,744 ,760 | 12,616 8,250 2,240 6,010 || 17,819,478 || 8,393 43,036
1902 6| 1,607,803 441,235 427 609 | 13,536 255,606 6,086 4,263 || 2,869 1,394 9,543,807 || 4,544 21,620
500,00081d over| 1912 8| 12,897,863 || 1,770,622 || 1,755,833 | 14,789 | 1,272,019 | 34,856 14,871 8,516 6,355 || 96,840,624 || 20,693 131,523
1007 4,002,705 762,929 762,929 |........ 588, 102 | 12,826 7,673 || 5,283 2,390 1| 16,133,270 {| 11,077 11,945
1902 4| 2,179,553 682,643 682,643 |....nan.. 337,634 9,825 10,107 || 8,868 1,239 || 15,626,380 || 6,139 2,400
NORTE AZLANTIC........ 1912 159 | 9,616,877 || 8,226,157 || 3,136,497 | 89,660 || 2,475,506 | 77,608 | 54,031 5,066 | 48,976 {| 68,625,617 || 11,704 | 1,052,379
1907 150 | 7,838,995 || 2,308,082 || 2,266,506 | 41,576 || 1,406,815 | 56,580 35 325 ,503 | 29,822 || 48,861,638 || 12,320 704,783
1902 103 | 3,942,139 1,089,531 1,075,283 14, 248 768,353 | 26,657 17 885 5,559 | 12,326 || 28,469,646 7,846 272,212
Under 5,000......... 1912 107 | 8,425,265 || 1,060,570 || 1,021,488 | 39,082 779,273 | 25,661 16,831 963 | 15,868 || 18,676,158 2,709 446,864
) e R W um| wm| ) nm om0 nem) ) owe
2 697,44 A 3 3 Ly A A ,614 ,914 || 12,624,636 2,387 151,985
5,000 but under 25,000( 1912 43 | 3,835,433 || 1,426,777 || 1,379,837 | 47,440 || 1,070,210 | 32,084 i 22,508 || 2,240 | 20,268 |} 26,971,971 4,202 461,575
1907 38 ;1 38,025,195 7,546 882, 346 15 200 571,386 | 21,049 12,892 || 2,197 | 10,695 [} 19,182,675 5,345 255,339
1902 31| 1,510,923 424,886 419,115 5, 771 318,692 9,615 6,917 2,117 4,800 |t 10,983,988 || 3,464 104,902
25,000 and over3..... 1912 9| 2,856,179 738,810 735,672 3,138 626,023 | 19,953 14,692 1,852 | 12,840 |I 22,977,488 4,793 143,940
Too| 3| ismies | Sros | awoee [ Bossm| won| i) tam| vin|udmon| b B
, ,059 || 272,059 |........ X , , 44 ,82 62 || 4,861,022 {| 1,995 15,325
SOUTH ATLANTIC........ 1912 204 | 7,134,007 | 2,851,941 || 2,827,057 24,884 || 2,045,927 | 066,845 45,063 1,717 | 43,346 || 49,325,343 8,192 853,837
1907 158 | 4,076,042 1,621,309 1,574,043 | 47,266 1 051 602 | 36,542 22,759 3,620 19 139 || 30,300,397 7,529 403,016
1902 75 { 1,561,938 583,162 577,479 5, 6853 385, 412 12,410 8,469 || 2,843 5,626 [} 17,072,971 4,230 107,764
Under 5,000.......... 1912 168 | 3,626,102 || 1,351,844 1,841,649 | 10,195 1,008,405 | 29,945 19,934 994 | 18,940 || 19,220,900 2,621 457,360
0| ) mgmons| Lomom) Loman) efs) CHem| BAlo) 1) LTG| 1B lnaRIL) 4600 e
A s , )y s N . 37! 3,843 || 10,349,782 2,010 68,843
5,000 butunder 25,0004 1912 33 | 1,512,941 847,744 833,055 | 14,689 496,823 | 18,600 12,359 403 | 11,956 | 13,197,804 3,003 233,565
1907 13 476,510 230,343 227, 880 2,463 137,415 4,950 3,183 568 2,615 4,563, 870 1,715 43,903
1902 13 641, 212 249,827 248,703 1,124 144,974 4,340 3,254 1,471 1,783 6,723, 189 2,220 38,021
25,000 and over S..... 1912 311, 995,054 6562, 353 662,353 |.ovennnn 540,699 | 18,300 12,770 320 { 12,450 || 16,906,639 2,568 162,922
1907 3 28, 530 318,943 318,043 Jocnnnn 187,762 6,473 2,227 1,277 950 7,453,398 1,164 64,430

1 See page 25 for states composing the several geographic divisions.
2 Exclusive of interest on bonds, ete

s Includes, in 1912, 1 station of the “ 500 000 and over’” group; in 1907, 1 station of the 100,000 but under 500,000” group and 1 station of the 500,000 and o er” TouL.
- and in 1902, 2 stations "of the 100,000 but under 500,000”’ group; in order that the operations of individual stations ma%r nml;)be disclosed. vorT eroup;

4 Tneludes 2 stations of the 25 000 but under 100,000’ group in 1902,

s Includes, in 1912, 1 station of the # 100,000 but under 500 ,00077 group, and in 1907, 1 station of the “500,000 and over” group.
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TRAL ELECTRIC STATIONS, BY POPULATION OF CITIES IN WHICH LOCATED AND BY GEOGRAPHIC
MUNICIFAL GEN VISIONS 1912, 1907, AND 1902—Continued.

+ R ESTIMATED
Table 10—Continued. EILOWATT CAPACITY OF NUMBER OF
INCOME. DYNAMOS. LAMPS ‘WIRED
TOR SERVICE,
: - |Num-| Cost of Potal Total O%J.tt};utsor
1 roru- | Cen- | ber of | constrie- ot primary ; station:
Dwﬁﬁlg}; %ﬁgm, sus. | sta- | tionsnd expenses, | horse- cgggg Alter- || kilowatt Tncane
tions, | equipment. ) All . power. COD~ natlgllg hours. descent
Total. Slgi.%‘i‘ge other Total. || stant j[?o]}y- Arc. | andall
" |sources. voltage Phese ' other
and am-| oo varieties.
perage. -
¢ Co Viota | 873 lsn, 212,002 llg11, 655, 482 |1$11, 314, 999 3341, 483 )] $8,589,390 | 265,159 || 176,350 || 33, 410 | 142,061 [1309, 367,765 || 59,620 | 3, 625,088
NORsi CONIRAL. . 1307 .77 $2259551 162 ¥ 7,403,015 | 7,142,752 | 260,263 || “5,072,384 | 176,221 || 135,090 || 32,717 | 83,273 (159,005,180 || 62,327 | 2,207,744 .
‘ 1002 | 528 | 13,872,246 || 4,307,500 || 4,308,870 | 8%,630 || 2,938,805 | 102,805 || 73,169 || 33,262 | 30,887 (127,865,521 | 53,505 | 1,014,120
Undor 6.000.........| 1912 | 762 | 16,025,643 || 6,000,504 || 5,872,039 | 226,085 || 4,695,440 | 141,087 || 96,203 || 20,884 | 75,679 [[107,842,471 || 14,068 | 2,803,517
’ 1007 | 636 | 11,306,550 || 4,178,706 || 3,092,505 | 186,201 || 2,999,451 | 110,320 || 73,073 || 20,864 | 53,100 || 81,262,275 || 18,351 | 1,628,268
1902 | 449 | 7,351,607 z 306,828 || 2,338,038 | 58,700 || 1,736,342 | 02,004 || 42,472 || 15,004 | 27,438 || 08,683,634 || 13,314 | 770,058
1012 | 86| 7,840,700 || 2,727,047 | 2,652,500 | 74,547 || 1,836,670 | 58,042 || 43,028 || 3,466 | 40,162 || 64,838,000 || 10,657 | 1,005,320
5’820000?“ under | 1002 B0 | Dsos708 || 1so0 108 || 1775.105 | 547003 || 1127782 | 40.166 || 26,042 || 4,388 | 21,650 || 43,628,086 || 13,544 | 522,346
’ 1002 | 67| 3,145,001 1,000,166 | ‘992,917 | 16,249 658,330 | 24,123 || 16,843 || 6,981 | 9,862 || 35,277,472 || 0,699 | 226,772
ri10i2| 1) 245, 701 736,046 715,438 | 21,508 s03,821 | 19,545 || 13,505 800 | 12,615 || 20,359,104 || 6,625 | 145,305
25,1%%(300013111; under | 1002 o ~ 200,438 200, 123 315 136,986 | 3,87 || 2 1,380 | 1,355 || 5,521,786 || 2,755 16,572
1002 4 302, 811 §7,817 87,762 55 OL,575 | 1,778 %38 765 224 || 2545,510 || 1,349 1,100
der | 1912 3| 2,976,238 | 447,667 443,983 | 3,684 || 411,328 | 14,575 || 10,054 654 | 9,400 || 21,634,962 || 8,010 | 45,606
lﬂsoég?goo.b e under | 1907 5| 2177490 )| 472801 453,067 | 19,744 || 260,168 | 9,720 || 6,087 || 1,277 | 4,760 || 13,487,582 || 6,801 | 32,043
1902 4| 1095318 221,055 207,519 | 13,536 144,905 | 4,175 || 2,758 || 1,633 | 1,125 || 5,732,525 || 3,004 | 13,130
00 and over. ...| 1912 7112,314,621 || 1,044,928 {| 1,630,130 14,789 || 1,142,061 | 31,960 || 12,930 | 7,825 | 5,105 || 94,793,168 || 8,751 | 125,250
500,000 and over. ....| 1052 4| so6520 || Tousre || vensve ..ol Tharioo7 | 12,140 || 72031 4813 | 2,390 || 15,105,460 || 10,870 7,815
1002 4| 2,179,553 682,643 082,043 |--o.o1s 337,634 | 0.825 || 10,107 || 8,868 | 1,238 || 15,626,380 || 6,139 2,400
SoUTH CENTRAL....... 1912 250 | 8,266,749 || 2,870,011 || 2,831,077 | 38,034 || 2,080,541 | 67,576 || 44,645 || 4,146 | 40,499 || 54,562,008 || 7,898 653,383
1007 | 16| 4,250,121 || 1,640,608 || 1,600,082 | 31,576 || 1,070,060 | 36,440 || 25,133 || 3840 | 21,203 || 34,365,978 || 7,188 !
1002 | 81| 1,582,386 || 506,146 554,208 | 11,038 403,246 | 14,548 || 10,303 || 2,764 | 7,820 || 17,484,135 || 8,640 | 108,521
Under 5,000, ........ 1012 | 2023 5,364,102 | 1,740,004 || 1,706,105 | 33,809 || 1,392,422 | 44,971 || 20,784 | 8,035 | 26,740 || 28,687,220 || 2,518 | 442,800
1907 | 152 | 3,040,244 || 1,133,025 || 1,104,549 | 20,376 788,106 | 27,510 || 18,415 || 2,772 | 15,643 || 23,272,368 || 3,578 | 286,321
1902 | 68| 929,481 || 364,251 354,350 | 0,001 261,038 | 8,908 || 5,862 || 1,485 | 4,377 || 10,617,220 || 1,552 78,623
5,000 but under {1912 | 21| 1,513,443 | 606,103 001,158 | 5,035 437,880 | 14,010 || 9,536 || 921 | 8,615 || 15,395,262 || 1,809 | 164,153
25,000, igor | 10 ) 321,549 310,340 | 2,200 182,060 | 5, 3,815 515 | 3300 || "6/861,650 || 1,680 | 63,388
1902 9 364,730 149,742 140,705 | 2,037 103,550 | 3,320 (| 2,783 || 694 2,089 (| 5,233,720 ( 1,054 | 27,365
25,000 and over2....| 1912 6| 1,379,144 || 523,814 523,814 [.eoneonn. 250,230 | 9,205 || 5,325 190 | 5,135 || 10,479,524 || 8,481 46,340
1907 4| 'bor a2 185,134 185,134 99,813 | 3,305 || 2,903 || 553 | 2350 || 4,231,960 || 1,930 4124
1002 4| 28317 59,153 59,153 37,749 | 2,320 || 1,748 &85 | 1,163 || 1,733,195 || 1,034 2,533
WESTEEN.. ..eeennennns 1012 | 76| 9,845,410 || 2,614,308 | 2,554,078 | 60,320 || 1,725,862 | 82,050 || 48,558 | 227 | 48,331 || 55,645,000 || 4,437 | 873,162
1907 |© 61] 3,750,127 | 1,038,985 | 1,022,101 | 16,884 566,318 | 15,568 || 9,809 | 313 | 0,496 || 16,929,586 || 3,576 | 391,042
1902 | 28] 1,081,765 || 828,757 321,007 | 7,760 245,366 | 3,518 || 8,464 || 1,279 | 2,185 || 5,012)166 || 1,484 | 74,834
Under 6,000:....... 1912 | 67| 2,308,634 || 774,267 736,500 | 37,688 537,444 | 16,470 || 9,803 | 227 | 0,606 || 11,867,020 || 553 | 245,072
1907 | - 44| 1062474 | 375,038 367,212 | 7,826 216,057 | 6,953 || 4,334 || 268 | 4,006 || 6,345,853 763 | 114,082
1902 | 24| 374,687 134,023 138,195 828 86,710 | 2,343 || 2.573 || 1,174 | 1,399 || 8,343,021 348 | 24,887
5,000and overs..... 1912 9 7,586,785 || 1,840,131 || 1,817,479 | 22,652 || 1,188,418 | 65,580 || 98,665 |[........ 38,665 || 43,778,070 || 3,884 | 628,000
' 1907 7| 2,687,653 663,947 664,880 | 9,068 349,361 | 8,585 || 5,47 457 5,430 || 10,583,733 || 2,813 | 276,060
1902 4| Tes7i0m8 104, 734 187,812 | 6,022 158,656 | 1,175 801 105 786 || 1,660,145 {| 1,136 | 46,807

1 See page 20 for states composing the several geogmphic divisions.
2 Includes 2 stations of the 100,000 but under 500,000°” group in 1912,

3 Includes,in 1912, 2 stations of the “25,000 but under 100,000” group and 1 station of the 100,000 but under 500,000’ group; in 1907, 2 stations'of the 25,000 but under

100,0007” gronp, and in 1902, 1 station of the ¥25,000 but under 100,000"" group.

In 1912 the municipal stations in cities of less than
5,000 population reported 47.5 per cent of the total
income, 46 per cent of the. primary power, 46.8 per
cent of the total kilowatt capacity of dynamos, 34.7
per cent of the output of stations, 25.1 per cent of the
arc lamps, and 55.2 per cent of the incandescent
lamps. These proportions are all considerably less
than the corresponding percentages for 1907 and 1902.
For most of these items there are decreasing propor-
tions for the several population groups in the order
of their arrangement in Table 10. Of the five geo-
graphic divisions, the totals for the North Central are
by far the largest. This division contained 873 of the
municipal stations,or 55.9 per cent of the total number
reported for that year; and the income of the stations

in this division from the sale of electricity and other
sources formed 50.2 per cent of the total income'in
1912 and 63.1 per cent in 1902. The power of the
prime movers reported by the stations in this division
formed 47.4 per cent and 64.3 per cent, respectively,
of the primary power reported for 1912 and 1902, 47.8
per cent and 64.5 per cent of the dynamo capacity,
57.6 per cent and 65.3 per cent of the kilowatt-hour
output, 64.9 and 66.1 per cent of the number of arc
lamps, and 51.4 and 64.3 per cent of the number of
incandescent lamps. In every case the proportion re-
ported by the municipal stations in the North Central
division was less in 1912 than in 1902. This decreased
proportion is largely accounted for by the increased per-
centages for the South Central and Western divisions.



DEVELOPMENT OF THE INDUSTRY.

Purely electric and composite stations.—As stated in
‘the introduction, central electric stations have been
classified as purely electric- and composite. The
purely electric stations embrace those operated
entirely as electrical enterprises, and the composite
those operated in comnection with other industries or
services.

Table 11 (p. 26) presents a comparative summary
of these two classes of stations for 1912, 1907, and
1902. :

Although for all the items shown in Table 11, ex-
cept the number of steam engines in 1912, the purely
electric stations reported more than one-half of the
total for the two classes combined, both in 1912 and
1902, the proportions for these stations decreased
materially during the decade. A comparison of the
totals for the two classes of stations as reported at the
censuses of 1902 and 1912 indicates a decided increase
in the importance of the composite stations. During
the decade 1902 to 1912 the total income for the purely
electric stations increased $100,582,448, or 171.6 per
cent, and that for the composite stations $115,832,546,
or 427.5 per cent. Considering the two classes of sta-
tions in the same order and for the same period, the
increase in expenses was $75,850,757, or 163.8 per
cent, and $90,487,346, or 415.7 per cent; in primary
power, 2,760,161 horsepower, or 222.2 per cent, and
2,937,893 horsepower, or 499.4 per cent; in capacity
of the dynamos, 2,016,373 kilowatts, or 246.3 per cent,
and 1,906,081 kilowatts, or 484.5 per cent; in output
of stations, 4,765,446,680 kilowatt hours, or 259.5 per
cent, and 4,260,465,211 kilowatt hours, or 635.6 per
cent; in number of arc lamps, 6,224, or 2.5 per cent,
and 113,473, or 85.1 per cent; and in number of in-
candescent lamps, 26,117,551, or 213.2 per cent, and
32,195,547, or 541.5 per cent. In every instance the
percentages of increase for these totals were greater
for the composite stations.

That the purely electric stations lost ground during
the decade is further emphasized by the decreases in
the percentages of the several totals reported for these
stationsin 1902 and 1912, respectively, as follows: The
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income, from 68.4 per cent to 52.7 per cent; the expen-
ses, from 68 per cent to 52.1 per cent; the horsepower,
from 67.9 per cent to 53.2 per cent; the kilowatt ca-
pacity of dynamos, from 67.5 per cent to 55.2 per cent;
the output of stations, kilowatt hours, from 73.3 per
cent to 57.2 per cent; the number of arc lamps, from
65.4 per cent to 51.2 per cent; and the number of in-
candescent lamps, from 67.3 per cent to 50.1 per cent.
In a number of the tables in this report the statistics
are presented by geographic divisions. In most of the
tables the states are grouped into nine grand divisions,
but in a few of the tables it was necessary to present
the totals by the five divisions used in 1907 in order
that the figures might be comparable with those fo
prior censuses. :
From Map 1 (p. 27) and the following list of states,
by geographic divisions, the states in each division
can readily be determined, whether the division
grouping be that adopted for 1912 or that used in

1907.

NORTH ATLANTIC NORTH GENTRAL SOUTH CENTRAL
DIVISION. DIVISION. DIVISION—contd,
New England: EBast North Central: | West South Central:
Maine. Ohio. Arkansas.
New Hampshire. Indiana. Louisiana.
Vermont. Illingis. Oklahoma.
Massachusetts. Michigan. Texas.
Rhode Island. ‘Wisconsin.
Connecticut. West North Central: | WESTERN DIVISION,
Middle Atlantic: Minnesota. Mountain:
New York. Iowa. Mont;,na.
New Jersey. Missouri, Tdaho '
Pennsylvania. North Dakota. Wyon;ing.
| SOUTE ATLANTIC South Dakota. Colorado.
DIVISION. Nebraska. New Mexico.
Del Kansas. Arizona.
elaware.
Maryland. SOUTH CENTRAL lEIIZ?f};da
Dist, Columbia. DIVISION. Pacificc
Virginia. East South Central: ‘Washington.
West Virginia. Kentucly. Oregon.
North. Carolina. Tennessee. California.
South Carolina. Alabama,.
Georgia. Mississippi.
Florida. .
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PURELY ELECTRIC AND COMPOSITE CENTRAL ELECTRIC STATIONS—COMMERCIAL AND MUNICIPAL:
1912, 1907, AND 1902.
N COMPOSITE STATIONS,
Table 11 PURELY ELECTRIC STATIONS
Census.| Aggregate.
Total. - Commercial. |Municipal. Total. Commercial, | Municipal.
TGS .- we | sml o am| am| o) ozl ) oo
1902 3,620 2&3}38 1,2259 4‘383 16§81 1:’3248 1233?
Par cent of increase, 1902-1912. . coveiienniiiiaatfinneaann 44,2 . 3 N 4 3 .
i e eaenamennes 1012 | $2,175,678,266 i| $1,128,330,859 || $1,105 111 3 823,210,480 || $1,047,347, 407 $003, 601, 743 | 853, 845, 604
Cost of construction and equipment 1007 81;098 5 13’ fon s 662 926 S k ' 4 les 3, 489 840 3433, 41 4,.;96 0L aBls) 389 807
1003 | $504,740, 0,352 3334, 15%3 ;24 sszo, 583‘,1‘ 333 $13, mﬁgi $170, 582 czg $162, 134;,1 ;43 38, 4493(718%
Por cent of increase, 1002-1912. . ...ooviineiiiiienaaiann 331,
................... 1012 | $302,115,500 ||  $159,185,854 ||  $153, 515,738 | §7,670,116 ||  $142, m 745 || $127,380,872 | $15, 548,573
Total MEOMe. . ooouemvennmrmnmesess 1007 | 8175642838 || $107.074,921 || 101,222 207 | 85,752; 654 $67,6 800,408,072 | "$7, 250, 345
1002 $85,700, oog 58, eogz’éoe 854, 45%7.37 84, 147ggbg 827, 097 199 $24, 2725163 2, 81; 435
Per cent of increase, 1902-1012. ....ooiiiiai]eieninn
; e e e 1012 | $286,080,858 ||  $152,503,215 ||  $145, 118,067 | §7,474,548 || - $134 387 843 $119,108, 483 | $15, 180, mo
Light, heat, and powor... 1007 | $169, nm o1 $1047620)574 || $0m,050,838 | 80,572,736 || 964,085,117 (| $67,043,419 | 97,041,698
: 1902 884, 1 857, 472 , 507 333, ‘“’%7{’3 M,omégag 326,7166808 23, 9535?”% $2, 700531;
‘Per cent of increase, 1902-1012....ovoniniii]enneanes
......................... 1912 $15 134 741 $6,502, 639 $6,307,07L |  $105, 508 $3,542,102 $8,182,380 |  $350,713
All other SOUICOS. . .-~ - 1907 $5,027, 647 $3)345, 347 $3,105,420 | 5179,018 $2, 682300 $2.404,053 | $217,647
1002 $1, 5132) %uo $1,132,800 5L umbﬁg &u,,i,ag £381) 191 5'32121171 3%3”3
Por cent of increase, 1902-1812. .. ..ot ]-vannens . 3 g .
; jos and wages. .. ..... 1012 | 234,410,478 ||  $122,164,546 ||  $116,416,062 | 85,747,584 ||  $112,254,082 ||  $101,085,351 | $11,169, 581
Total expenses, including salarl g 19007 | SI34 106,011 || 876,238,037 || $71.411336 | $4,826)701 ||  $57,058,874 || 852,468,065 | 85,480,910
1002 $68, 081437% $46,313, 3,750 $43, 29:?(6'%6% 33,021,025 || 821, 761, gsg $19, 54%&72% $2,924 uz%
Per cent of increage, 1902-1912 90.
Qe eeeeeanens 1012 79,335 40,117 47,635 2,482 30,218 33,760 5,458
Total number of persons employe 1007 47,632 27,524 24968 2556 20,108 17,008 3010
1902 30,328 1&136202 17,741 1,253 13(,;1; 2031;68 ;p ;42
Peor cens of increase, 1002-1912. ... feenanene . ’ . 3 32.9 0. . 2 02,
.................................. 1912 7,528, 648 4,002, 523 3,828,160 | 174,354 3,526,125 3,141,151 384,074
Total horseporwer. 1907 4008, 188 2,473,311 2324203 | 140018 1,624,877 1452544 | 172,333
1902 11,830, 504 10942362 1,151,520 90,842 588,932 519 81 68, 351
Por cent of increase, 1002-1912. .. ........|- .o 3113 253.2 252.4 919 450, 4 5042 43,9
ines and steam turbines:2 +
Steal?uﬁtg)‘;? .................................. 7,844 3,879 2,767 612 4,485 3,063 1,412
8, 054 4,16% 3,467 702 3,885 2 801 1,084
5,830 3,572 3,053 519 2,358 1,817 641
Per cont of increase,’ 1002-1012 32,3 —5.4 —9,4 1.9 8. 4 68.0 161.0
TIOTSODOWOT .« vsaeansmnresnsassansnnnsensn 4,046,532 2,486,304 2,347,253 | 139,051 2,460,228 2,102, 613 267,615
2,603,273 1,583, 978 1,450,569 | 124,400 1, 109! 205 ' 948,782 160, 513
1, 379 941 801, 139 ’ 809, 249 81, 890 488,802 423, 674 ,
Per cent of incroase, 1902-1912. . ......... 258.5 1%0. 150 \ . 417.5 310,
‘Water wheels: .
Number....... e e e anns 1912 2,033 1,657 1,548 100 1,278 1,116 160
2,481 1575 1491 84 906 837 69
1,390 957 '806 61 433 412 ai
Per cent of increase, 1902-1912 11,0 73.1 72.8 78,7 194.7 170.9 6619
FLOXSEDOWET e eeeevemeerenameereenneeaenanes 2,471,081 1, 454,976 1,429,148 25,828 1,016,105 911,672 104,433
© 1,349,087 863, 885 ? 842,072 21,813 ’ 485, 202 478,668 534
] " 438, 472 344 87 336,029 8708 03,645 91,925 2,42
Per cent of increase, 1002-1012........... 463.6 321.9 395.3 193.6 985.1 &b, 4 4,215.4
Gas and oil engines:
UIDBE L < o en e meeen s ecame e eneanes 1912 1,116 867 565 112 449 218 171
i i i | I || B | B (I
. : 2 3
Per cont of increase, 1002-2012. . ... ... . eeenenee 576. 4 675.6 §68.7 3,633.3 468.4 334.4 1,040.0
FIOISBDOWOT . ¢ e v eenemeeeeneene i aeaaenns 1912 111,035 61,243 51,768 9,475 40,792 36,566 12,026
1907 55, 828 25, 448 22 852 2,706 30,380 27, 094 3,286
1002 120181 6,396 8,242 " 154 5,785 4,082 803
Per cent of increase, 1002-1012, . .. ... ... |.cccuaes 8115 857.5 729.3 6,052, 6 760. 7 640.0 1,500,7
Kilowatt capacity of dynamos. «.....eueemeenn.n... 1912 5,134,089 2,835,178 2, 754 920 | 120,258 2,269, 511 2,051,002 248,419
- W YmER| tEnl am) wel owsnl Cme) e
Peor cent of increase, 19021912 _.................[..c..... *“3h36 246.3 260.5 e 484.5 it 1.9
Output of stations, kilowatt hours. . ................ 1912 | 11,532,003,006 || 6,602, 105,516 || G,443,664,607 158, 530,000 % 930 767,400 || 4,551,771,069 | 378, 995, 821
| pEn ) vhierer) Snogees eies | Lapiees) Douhe i
d
Per cent of tncrease, 10021912, .. ................|[..c..... 360.0 | 7 2h9.5 ea | 9323 635.6 R " 3083
Estimated number of lamps wired for service:
I 1012 505,305 258, 631 223,865 34,766 246, 764 189,679 57,085
1907 555,713 334, 286 286, 080 48,906 221,427 186, 693 34,734
Por cent of inoreaso, 1902-1912 10 a0 2,407 2000\ anpns et et | A
At S P .
Incandescent and other varioties. ............... 1912 76, 507, 142 38,366, 469 35,871,656 | 2,494,813 38,140,673 33,577,637 | 4,503,036
W ORES Eam) ozl hml Gmwm) ouibe) den
Per cent of inerease, 10021912, _......_......|..o..... * 7340, 213.2 212 b *8162 T 5’15§ e 945684
Stationary motors served:
........................................ 1912 435,473 241,209 233,311 7,808 104,264 180,267 13,997
1907 167, 154 97,758 95,472 2/ 286 69,426 67,205 2,221
Per cent of increase, 1902-1012 . 1902 ) 10%”38% ....... ( ) .............. (4) .............. 64) JON | (4) ............ ( ) ........... ( ) .....
HOTSePOWET CaPACIY . v une e eenenarese ot 1912 4,130,619 2,311,509 2,258,131 53,378 1,819, 110 1,708,197 110,013
. 1907 1,649, 026 1,077,484 1,061, 190 16,294 "571,542 556,147 15,305
Per cent of increase, 1902-1012_.__........._[.. 1902 . 43§4(3)Di ....... ( ) .............. (4) RO P ) ........... KA NN AT

1 Txclusive of auxiliary oengines with a total capacity of 14,454 horsepower,

2 Includes auxiliary

engines in 1912 and 1907.

8 A minus sign (—) denotes decrease.
1 Pigures not available.
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CHAPTER III.
PRIMARY POWER EQUIPMENT.

Kind of power included.—The primary power equip-
ment as reported for census purposes m‘1912_1ncludes
steam engines, steam turbines, gas and oil engines, and
water wheels. The number and capacity of each of
these four kinds of machines were reported separately.
Practically the same information was reported for 1907
and 1902, except that steam turbines, which were shown

separately in 1907 and 1912, were included. with steam

engines in 1902, and suxiliary engines, that were shown
separately in 1902 and 1907, were not reported sepa-
rately in 1912. The enlargement of the primary
power equipment of existing stations, the construe-~
tion of new stations of large horsepower capacity,
and the installation of generating and consuming
appliances of higher efficiency and economy, together
with the extension of transmission lines, no doubt have

caused the abandonment of the generating equipment
of many small stations. This is apparent from the
fact that the number of stations which reported no
generating equipment in 1912 was 507, or 9.7 per cent
of the 5,221 stations reporting, while in 1907, of the
4,714 stations reporting, there were but 227, or 4.8
per cent, which reported no generating equipment.

During the five years from 1907 to 1912 there was
a great change in the character of the primary power
equipment of electric stations. The steam turbine has
largely supplanted the reciprocating engine, particu-
larly in the larger stations.

Table 12 gives comparative data relating to the
number and horsepower of the various kinds of primary
power machines installed in central electric stations
and electric railway plants for 1912, 1907, and 1902.

L ELECTRIC STATIONS AND BLECTRIC RAILWAYS—NUMBER, KIND, AND HORSEPOWER OF PRIMARY
OENTEA POWER MACHINES: 1912, 1907, AND 1902,

Table 12 ‘ KIND OF POWER.
TOTAL. .
Total steam. Steam engines, Steam turbines. Gggég.‘]‘lgs?u Watifnvglﬁfgé.s and
Num- Horse- Nums- Horse- Num- Horse- Num-~ Horse- Num- | Horse- | Num-~ | Horse-
ber, power. ber. power, ber. power, ber. power. her. power, ber. Dpower.
11,198,600 || 10,108 | 8,116,086 , 611 3,508, 830 1,497 { 4,517,256 1,164 | 135,225 | 3,316 | 2,042,388
6,618,011 11,422 5,104, 800 10,793 3,751,086 [ 1,352,814 504 72,163 2,709 | 1,441,048
3,204,333 || 8,032 | 2,702,602 | s8032| 3rwe2| (@ ) © 180 | 14,106 | 1,540 487,625
11,893 7,528, 848 7,844 4,946, 532 8,800 1,892,078 1,085 | 3,054,456 1,116 | 111,035 2,033 | 2,471,081
10,998 4,008,188 || 8,054 2,693,273 7,677 1,875, 863 377 817,410 463 55,828 2,481 | 1,349,087
7,850 1,845,048 6,285 1,394, 395 6,205 1,394, 395 O] @) 165 12, 181 1,390 438,472
2,695 3,065,051 2,264 3,169, 554 1,802 1,708,754 462 | 1,462,800 ' 48 24,190 383 471,307
3,637 | 2,519,823 3,308 | 2,411,527 || 3,116 | 1,876,123 252 535, 404 41 | 16,335 298 91,961
%811 | 1,350,285 || 2,637 | 1,308,207 || 2637 | 1,308,207 | (®) %) 15 1,925 159 49,153
TPER CENT OF INCREASE.3
Total:
1902 to 1012, . 36.8 249.3 13.2 200.3 —3.6 832 [reuaeaniniann 546.7 858.6 1141 503, 4
1907 to0 1912.. ~0.3 60.4 ~11.5 59.0 -20,2 —4.1 138.0 233.9 131.0 87.4 22,4 104, 2
1902 to 1907,. 37.3 106.5 27.9 88.9 20.8 B8.8 [oiiiiieaeieaiiiaanns 180.0 411.6 74.9 196.5
Central stations: .
1902401912, ... oL 51.5 308.0 2.6 254.7 8.2 576.4 811.5 1110 463.6
1907 to 1912. 8.1 83.7 ~2.6 8.7 ~11.3 141.0 98.9 18.2 83.2
1802601007, . .. 000 40.1 122.1 27.9 93.1 22.0 180.6 358.3 78.5 207.7
Electric railways:
2 t0 1912, —4.1 160. 6 ~14.1 143.3 —3L.7 220.0 | 1,156.6 140.9 8589
1907 to 1912. —25.9 45.4 —32.8 32.4 —~42,2 17.1 48.1 68.0 412.5
1802 to0 1907, 29.4 85.4 27.7 84.3 18.2 173.3 748.6 43.4 87.1

1 Includes auxiliary engines,

The total horsepower capacity of engines in central
electric stations and electric railway plants combined
was 11,103,609 in 1912, compared with 3,204,333 in
1902, a gain of 7,989,366 horsepower, or 249.3 per cent,
during the decade. The central electric stations show
the greater gain during this period, reporting anincrease
of 5,683,600, or 71.1 per cent of the total increase in
horsepower. '

(28)

2In 1902 steam turbines were included with steam engines.

4 A minus sign (—) denotes decrease.

The total number of engines reported by both
branches of the industry increased 3 ,927, or 36.8 per
cent, during the decade. This increase was confined
exclusively to the central stations, which increased
4,043 in number, or 51.5 per cent. The number of
such machines reported by the street railways, on the
other hand, decreased by 116, or 4.1 per cent, during
the 10 years.



PRIMARY POWER EQUIPMENT.

The increase in the number of engines has not kept
pace with that in horsepower, because of the installation
of larger units of power. In 1912 the average horse-
power capacity per machine was 767, compared with
452 in 1907 and 301 in 1902, The greater increase in
the average capacity per machine is shown for electric
railway plants. The average horsepower capacity per
unit for these stations was 1,360 in 1912, compared
with 693 in 1907 and 484 in 1902. In central stations
the corresponding average horsepower capacity per
unit was 633 in 1912, 373 in 1907, and 235 in 1902.

Diagram 1.—CENTRAL BLECTRIC STATIONS AND ELECTRIC RAIL-
WAYS—PRIMARY PowER, BY CHARACTER OF Powmr: 1912.

GAS AND OIL <

WATER
oo
CENTRAL STATIONS ELEC,
RYS.

STEAM
CENTRAL STATIONS

ELECTRIC RAILWAYS

DisgraM 2.—CeENTRAL ErecTrIc STATIONS AND ELECTRIC RAIL-
wAYS—PRIMARY POwER, BY CHARACTER OF Power: 1912, 1907,
AND 1902,
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Steam was the most important factor in the develop-
ment of electrical energy at the three censuses. In the
railway plants it formed 86.5 per cent of the total
primary power reported in 1912, while in 1907 it repre-
sented 95.7 per cent, and in 1902, 96.2 per cent. Steam
power held the same relative importance in the central
electric stations in 1912 as in 1907, namely, 65.7 per
cent, as compared with 75.6 per cent in 1902.

Internal-combustion engines represented 1.2 per
cent of the total horsepower in 1912, 1.1 per cent in

29

1907, and four-tenths of 1 per cent in 1902. The aver-
age horsepower per engine was 116 in 1912, 143 in 1907,
and 78 in 1902. The central stations reported 82.1 per -
cent of the total horsepower reported for this class of

- engines in 1912, 77.4 per cent in 1907, and 86.4 per

cent in 1902. They also reported by far the greater
number of these engines at each of the three censuses,
the proportions being 95.9 per cent in 1912, 91.9 per
cent in 1907, and 91.7 per cent in 1902.

Water wheels and water turbines were second in
importance in 1912, 1907, and 1902, as to both number
and horsepower, increasing 114.1 per cent in number
and 503.4 per cent in horsepower during the decade.
The corresponding increases between 1907 and 1912
were 22.4 per cent and 104.2 per cent. In 1902 water
power represented 15.2 per cent of the total primary
horsepower, but in 1907 the proportion had increased
to 21.8 per cent and in 1912 to 26.3 per cent. The
percentage which water power represented of the total
primary horsepower in central electric stations was
practically the same in 1912 and 1907, being 32.8 per
cent and 32.9 per cent, respectively, while in 1902 it
was only 23.8 per cent of the total. Water wheels
and water turbines, which represented 3.6 per cent of
‘the total primary horsepower of the electric railway
stations in 1902 and 1907, increased to 12.9 per cent
in 1912.

Draeram 3.—CeNTRAL ELECTRIC STATIONS AND ELECTRI0 RAIn-
wAYs—PriMArRY Power, BY StaTEs: 1912.

[States with more than 40,000 horsepower.]

?IUNDHEDS OF THOUBANDS
12

NEW YORK |
PENNBYLVANIA
CALIFORNIA
LLINOIS

oHID
MASBACHUBETTS BB
MICHIGAN
WASHINGTON
MISSOURI
INDIANA
WISCONSIN

NEW JERSEY
MINNESOTA
BOUTH CAROLINA
COLORADO
GEORGIA

TEXAS
oonNEcTIoUT
VIRGINIA
OREGON

10WA

MAINE
MARYLAND
TENNESSEE

MONTANA
KANBAS
KENTUCKY

uTAH

AHODE (SLAND
NORTH GAROLINA
NEW HAMPSHIRE
ALABAMA

DIBT. OF COLUMBIA
NEBRASKA
LOUIBIANA

WEST VIROINIA

OKLAHOMA
VERMONT
IDAHO
FLORIDA
ARKANSAB
MISSISSIPPY

Table 13 gives statistics of the primary power equip-
ment of commercial and municipal stations for 1912,
1907, and 1902.
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COMMERCIAL AND MUNICIPAL CENT

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

RAL ELECTRIC STATIONS—NUMBER
POWER MACHINES: 1912, 1007, AND 1902.

,» KIND, AND HORSEPOWER OF PRIMARY

" mable 13 KIND OF POWER.
‘ TOTAL, ]
CLASS OF STATIONS. Total steam.! Steam engines. Steam turbines. Gg,ﬁ;"n‘els‘_’ﬂ Wat%izrv{)?neee;? and
Num- Horse- Num- THorse- Num- Horse- Num- Horse-' Num- | Horse- | Numo-~ Horse-
ber, power. ber, power, ber, power. ber, power. ber. power. ber. power.
7,628,648 || 7,844 | 4,046,532 | 6,800 | 1,802,076 | 1,085 | 3,054,456 || 1,116 | 111,085 | 2,033 | 2,471,081
4,008,188 | 8,054 | 2,803,273 || 7,677 | 1,875,863 3 817,410 463 | 55,828 | 2481 | 1)340)087
,845,048 || 6,205 | 1,304,305 || 6,295 | 1,394,395 | (3) 185 | 12,181 | 1,300 438,472
6,069,820 || 5,820 | 4,530,866 || 4,808 | 1,585,583 922 | 2,954,283 833 | 88,034 | 2,604 | 2,340,820
3,776,837 || 6,208 | 2,408,351 || 5,020 | 1,010,326 348 798, 025 385 | 49,746 | 27328 | 1,318,740
1,685,020 || 5,100 | 1,246,542 i 5,199 | 1,246,542 | (2} 0] 47| 11924 | 1,308 427,254
559,328 | 2,024 400,666 {| 1,911 308,403 113 100,173 283 | 23,401 269 130,261
321,351 || 1,786 284,922 || 1,767 266, 537 20 19,385 78 6,082 153 | - 730,347
160,028 1,006 147, 853 1,006 147,853 2 2 18 957 82 11,218
tal:
190210 1912, .. .coeiiiias 51,6 308,0 24.6 254.7 576.4 811. 5 111.0 403.6
1907 to 1912, 81 83.7 —2.6 83,7 141.0 08.9 18.2 83.2
1902 t0 1907 .. eviiiaiinias 40.1 T 1221 21.9 93.1 180.6 358.3 78.5 207.7
Go%%ﬁblﬁ ..... 40.0 313.8 11.9 264, 2 —b6.8 20,2 Jereei e wae 400.7 689.7 103.7 47,9
1907 to 1912. 3.7 84,5 ~T7.1 88.5 —17.3 ~1.5 164.9 270. 2 116.4 78.2 14.4 7.5
190210 1007 o eeeeien e 35.0 124.1 20.6 93.2 13.9 20,2 |oeeeniee i 161.9 343.2 78.0 208.7
Municipal:
11905) 101912, iiiiiiiiiiee 115.4 249,1 84,7 176.0 4.4 107.3 fooeeeeen]eeennnnnn.. 1,472.2 1 2,240.8 228.0 1,061.2
1907 to 1912. 27,7 74.1 13.3 42.7 8,8 15, 4 280.7 416. 8 262.8 268.3 75.8 320.2
190240 1907, vnureriniiiiicianann 68.6 100.8 63.0 92,7 .3 796 Jeeevaeas]oernrenennnn 333.3 535.5 86.6 170. 5

1 Includes auxiliary engines.

DraaraM 4.—CmNTRAL ELEOTRIC STATIONS—PRIMARY POWER,

NEW YORK
CALIFORNIA
ILLINOI8
PENNSYLVANIA
MICHIGAN

BY StaTES: 1912 AND 1002.

HUNDREDS OF THOUSANDS
4 .

OHIO
NEW JERSEY
SOUTH CAROLINA
INDIANA
MISSOUR)
MINNESOTA
WISCONSIN
COLORADO
TEXAS
MONTANA
CONNEOTICUT
KANSAS |
WASHINGTON
MAINE

GEORGIA |

NEW HAMPBHIRE
KENTUCKY

owa
TENNESSEE

NORTH CAROLINA [°

UTAH
VIRGINIA
1DARO
MARYLAND
OKLAHOMA

DIST. OF COLUMBIA &

NEBRASKA
RHODE ISLAND
VERMONT
OREGON

WEST VIRGINIA
ALABAMA
FLORIDA
MISSISSIPRL
$OUTH DAKOTA
LOUISIANA
ARKANSAS
ARIZONA
NORTH DAKOTA
NEVADA
WYOMING

NEW MEXICO
DELAWARE

AR 101 2
2722 1902

% DIST. OF COLUMBIA AND DELAWANE COMBINED IN 1902} BEPARATE FIGURES NOT AVAILABLE

2In 1002 steamn turbines were included with steam ongines.

3 A minus sign (—) denotes decrease.

DraaraM 5.,—CENTRAL BLECTRIC STATIONS—PRIMARY POWER—
SrEAM, WATER, AND GAS—BY STATES, RANXED ACCORDING To
SreaMm Powzr: 1912 Axp 1902.

HUNDREDS OF THOUSANDS
0

NEW YORK HHH
ILLINOIS a
PENNSYLVANIA  13!2 &
CALIFQRNIA [HY
MASBACHUBETT 18z
ono o
MICHIGAN HHH
NEW JERSEY HHH
MIB3OUR) HH
INDIANA o
TEXAS 454
CONNECTICUT HH
" RANBAS fHH
KENTUGKY [
WIBCONSIN H1H
tow i
MINNESOTA 1
COLORADO e
DIST, OF coLuMBlA 212
MARYLAND a2
RHODE ISLAND e
OKLAHOMA 2
NEBRASKA B
TENNEBSEE 1303 B
SOUTH CAROLINA 312
QEONGIA HH
WEST VIRGINIA HH
MISEISSIPPY HH
FLORIDA HH
LOUIBIANA HH
NEW HAMPSHIRE  |302
ALADAMA HHH
ARKAKSAS H3H
MAINE HH
WASHINGTON ]
SOUTHDAKOTA  |Bi2
OREGON B
NORTH DAKOTA |92
viRGiNIA ]
VERMONT B
NORTH CAROLINA 1512
ARIZONA s
MONTANA oo
WYOMING HH
REW MEXICO HaH
iDAHO A
OELAWARE I
NEVADA HAH
uTAH 2

|

IRREDINED arzAm

WATER

# DIBT. OF COLUMBIA AND OCLAWARE COMBINED (N 10025 SEPARATE FIGURES NOT AVAILABLE>
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The total horsepower capacity of the primary power
" machines in central electric stations increased 5,683 -
600, or 308 per cent, between 1902 and 1912, and of
this increase 3,552,137 horsepower, or 62.5 per  cent,
was contributed by steam power. The great develop-
‘ment of the steam turbine in recent years is indicated
by the fact that, while there was a gain of 2,253,259
in the horsepower of steam engines and steam turbmes
combined between 1907 and 1912, the horsepower of
steam turbines alone increased during the same period
by 2,237,046, or 99.3 per cent of the total increase.

The horsepower increase reported for water wheels
and turbines between 1902 and 1912 was 2,032,609,
or 463.6 per cent, constituting 35.8 per cent of the
total increase for all kinds of primary horsepower dur-
ing the same period.

Of the two classes of stations, the commercial shows.

by far the greater amount of horsepower and the
larger increase since 1902. In 1912 the primary power
equipment of this class represented 92.6 per cent of
the total, compared with 92.2 per cent in 1907 and
91.3 per cent in 1902.

Number of different kinds of prime movers.—Although
most of the central stations reported but one class of
primary power, a number used two or more varieties
of prime movers. Table 14 shows the number of
commercial and municipal stations reporting each
class of machines at the censuses of 1912, 1907, and
1902.

Table 14 COMMERCIAL AND  MUNICIPAL
CENTRAL ELECTRIC STATIONS-—
DISTRIBUTION BY NUMBER OF
STATIONS AND - KINDS OF PRI-
MARY POWER: 1912, 1907, AND
1902,
KIND OF POWER.
Number of stations,
Cen- o
sus. om-
Total. || mer- | Music-
clal, | ipal
Steam engines.......ccooiiiiiiiii i, 1912 3,529 || 2,338 1,101
1907 3,704 2, 606 1 098
1902 | 3,100 || 2,356 744
Steam turbines.. ... iiiiiiiia. 1912* 454 388 66
: 1907 187 170 17
1902 ® O] ®
Gasand oil engines.............ooooooiiiiiiant. 1912 713 518 195
1907 294 238 56
, 1902 101 86 15
‘Water wheels and turbines. .................... 1912 || 1,035 915 120
1907 910 821 89
‘ 1902 580 530 50
Auxiliary engines. ................ s 1912 @ [©) ®
: 1907 328 . 282 46
1902 201 176 28

1 In 1902 steam turbines were included with steam engines.
2 Not reported separately. ne

. The total of the number of stations as given in
Table 14 exceeds the actual number of central elec-
tric stations reported, since a station which had two
or more different kinds of primary power would be
reported under each class.

Auxiliary engines, which were no doubt included as
a part of the primary power equipment of the central
stations, were not reported separately for 1912 as

they were in 1907 and 1902. These engines are
chiefly of the reciprocating class, and those reported
in 1907 and 1902 should be included with steam
engines for purposes of comparison. A comparison,
on this basis, of the stations reporting steam engines
shows 3,529 stations in 1912, 4,032 in 1907, and 3,301
in.1902. Of the total number of central stations, the
proportion equipped with reciprocating engines was
smaller at each succeeding census, as follows: In 1902,
91.2 per cent; in 1907, 85.5 per cent; and in 1912, 67.6
per cent. On the other hand, there was an increase
both in number and in percentage for every other type
of engine. The percentage of stations with steam tur-
bines was 4 in 1907 and 8.7 in 1912. This type of
engine was not reported separately in 1902. The per-
centage of stations equipped with gas and oil engines
increased from 2.8 in 1902 to 6.2 in 1907 and 13.7 in
1912, while for stations reporting water wheels the
proportion increased from 16 per cent in 1902 to 19.3
per cent in 1907 and 19.8 per cent in 1912.

In connection with the numbers of the different
kinds of machines, it is instructive to consider the
size of the average station as determined by the horse-
power of the prime movers, and also the average size
of the different wvarieties of machines. Table 15
gives, for the various kinds of primary power machines
in commercial and in municipal stations, the average
horsepower per station and per machine for 1912, 1907,
and 1902. '

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC

Table 15
STATIONS—AVERAGE PRIMARY HORSEPOWER PER
STATION AND PER MACHINE,
KIND OF POWER, ) .
Total. Commercial, Municipal.
1912 [ 1907 | 1902( 1912 | 1907 | 1902{ 1912 | 1907| 1902
Total power: :
Pér station....... 1,442 869 6510\ 1,905/ 1,091 601 358/ 257 196
Per machine...... 633 373 235 748] 421 2531 217 159 134
Steam ehgines and steam
turbines:
Per machme ........ 631 365 233 780) 427 253] 201 165 139
Steam engines— }
Per station......... 536) 489 445 678 593] 623f 257 240 198
Per machine........; 278 265 233|| 324 301 253] 160] 157| 139
Steam turbines—
Per station......... 6,728| 4,371 () |} 7,614] 4,604! (1) | 1,518]1,140| (1) -
Per machine........| 2,951 2,168| (1) |} 3,204] 2,293 (1 886 6(58 1
Gas and oil engines:
. Per station........ . 156f 190 121)| 171 209 131 115] 109] 64
Per machine.. . 9% 121 74| 106f 120f 78] 79| 78 53
“Water wheels and tmbmes: . )
Per station.. .| 2,388] 1,483 756/ 2,558| 1,606] 806f 1,08G| 341 224
Per machlne .- 843| 544 315 879| 566] 327] 484] 1981 137
Auxiliary engines
Per station. . () 201 2] ® 228 78 () 33| 32
Per machme ............ ) 78 40 ® 83 41 (9 214 23

1 Tn 1902 steam turbines were included with steam engines.
2 Not reported separately.

The total average horsepower per station and per
machine for each of the various kinds of primary power
increased at each census, with the exception that for
gas and oil engines there was a decrease in both re-
spects from 1907 to 1912. This decrease is due to the
abandonment of several exceptionally large engines
of this type that were in use in 1907 on the Pacific
coast. The total average horsepower per station for
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all machines increased by 932, or 182.7 per cent,
from 1902 to 1912. The corresponding increase in the
average per station for commercial plants during the
same period was 1,304 horsepower, or 217 per cent,
and for municipal stations 162 horsepower, or 82.7
per cent.

Steam power.—In the statistics given in Table 16,
relative to the number and horsepower of steam en~

gines and steam turbines, grouped according to horse-

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

power, for commercial and municipal stations, for
1912, 1907, and 1902, the respective groups are not
representative of the entire steam equipment of the
stations classified according to horsepower. Stations
reporting steam power of the largest units, for in-
stance, often require, in addition, smaller engines for
various kinds of work, and this in & measure accounts
for the large number of engines in the group of the
smallest horsepower.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—STEAM ENGINES AND STEAM TURBINES, BY
-HORSEPOWER CAPACITY: 1912, 1907, AND 1902,

TTable 16 ENGINES GROUPED ACCORDING TO HORSEPOWER.
TORAL. 500 h Over 500 and under | 2,000 and under 5,000 | 5,000 horsepower and
. orsepower or ver 500 and under and un¢ 'SEPOWEr an
CLASS OF STATIONS. under, 2,000 horsepower. " “horsepower. ! over.
Number. [Ilorsepower. || Number. |Horsepower. | Number. |Horsepower. | Number. [Horsepower. | Number. [Elorsepower.
7,844 | 4,046,532 6,320 | 1,001,370 1,042 978,551 204 845,381 179 2,081,230
pam| pmie) b v ) owis) n) mm) ov] g
579 0 . 53 ] 1 1” 1 : ’
5,820 4,539,866 4,309 795,351 961 904, 288 281 808, 997 179 2,031,230
5,492 2,344, 032 4,584 794,205 699 625, 006 146 402,395 63 522, 426
4,870 | 1,232,023 4,407 715,418 411 367, 955 52 149,550 )
2,024 406, 666 1,930 296,019 81 74,263 13 36,384
1,714 283,418 1,664 241,378 48 36, 740 2 5,300
1,060 147,018 1,044 133,018 16 18,100 | coini e aeee
6,800 { 1,802,076 6,136 | 1,037,655 565 508,373 | 92 240,704 16 105,254
bal e DR MR @ ol om) ) on) g
5,930, ,879, 3 » y )
4,808 1,585,583 4,252 752,702 538 480,833 92 240,704 16 105,254
65,144 1,546, 007 4,535 781,673 520 462, 554 70 186,280 19 115,500
4,870 1,232,923 4,407 715,418 411 367,955 52 149,550 O] 1
1,911 306,493 1,884 284,053 27 21,540 |..
1,085 264,033 1,648 236,893 87 27,140 |..
1,060 147,018 1,044 133,918 16 13,100 §.. .
STEAM TURBINES.?
Total:
B 1,035 3,054, 456 103 63,715 477 470,178 202 604,587 163 1,925,976
1 7PN 377 817,410 65 17,017 180 172,052 78 221,415 44 406,926
Commercial:
15 R 922 2,064,283 147 42,649 423 417,455 189 568,203 163 1,925,976
- 119‘ v T R AL LI LI 348 798,025 49 12,532 179 162,452 76 216,115 44 406,926
‘unicipal:
191%) .......................................... 113 100,173 46 11,066 54 52,723 13 36,384 |eeeciiini o eae e
b PP 29 19,386 16 4,485 11 9,600 2 5,300 feeeieanani]oeimeaaaann

L Ineluded in ¢/2,000 and under 5,000 horsepower.”” The class ¢ 5,000 horsepower and over” was not called for at the census of 1902.

* Steam turbines were included with steam engines in 1902,

Table 17 gives the percentages of increase for the
census periods in the several groups shown in Table 16.

The increases that have taken place in the horse-
powerof the larger types of steam engines are especially
noticeable. Between 1902 and 1912 the horsepower
of steam' engines and steam turbines combined in-
creased by 3,566,591, or258.5 per cent, and of this horse-
power increase 2,727,061 was reported for engines with
a capacity of 2,000 horsepower and over. The horse-
power reported for the engines of 2,000 horsepower
and over formed 58.2 per cent of the total horsepower
in 1912, compared with but 10.8 per cent in 1902. In
1912 the total capacity of engines of 5,000 or more
horsepower per unit was 2,031,230, or-41.1 per cent

of the total, compared with 522,426 horsepower, or
19.9 per cent of the total reported in 1907. The com-
mercial stations reported the most marked gains in
the large units of power, showing an increase from
12.1 per cent for the class of 2,000 and over in 1902
to 62.6 per cent in 1912, with a corresponding decrease

in the proportion for the engines of less than 2,000

horsepower from 87.9 per cent of the total steam power
in 1902 to 37.4 per cent in 1912. Engines of 5,000
horsepower and over were not reported separately
in 1902, being included with those of 2,000 horse-
power and over. In 1907 and 1912, when this class
was shown separately, all such engines were reported
by the commercial stations.
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Hable 17 STEAM ENGINES AND STEAM TURBINES, PER CENT OF
INCREASE:l (BASED UPON TABLE 16).
Engines grouped according.to horsepower.
somst. || g0 | Qvers00 |2,000end 5000
harse- | ger 5,000 | 5,000 orse-
CLASS OF STATIONS, power Torse- horse- p&)wer
or under. power. power. and over.
5 5 8 5 5
.| 2 18| 5 g * E 5| B
AU I
= = -
=1 =} . =1 =] (=]
zZzldjz|H|&=a | H | &z |H|=& | H
otal:
1902-1912. 32.3|258. 5| 16.1| 28.5) 144.0| 156,8465.4/465.3| () | (B
1907-1912. -| 8.9/ 88.3|| 1.3 5.4 39.5 47.9| 98,6/107.4] 184,1/288.8
1902-1907 21.5) 90.4| 14.6{ 21.9] 74.9| 73.7|184.6/172.6] (2) | (®
Commercial: :
1902-1912... 19. 5(268. 2{|~0.2| 11.2| 133.8 145.8|440.4(441.0( (2) | (¥
1907-1912. 6.0! 93.7||—4.0] 0.1 37.5] 44.7| 92.5/101.0( 184.1/288.8
1902-1907... 12.8] 90.1|| 4.0 11.0{ 70.1] 69.9|180.8[169.1f () | (®
Municipal:
1002-1912............ 0.9 176. 6| 84.9|121.0| 406.2] 466.9|.....|..... @ |®
1907-1912. .. --| 18.1] 43.5/| 16.0f 22.6| 68.8 102.1(550.0(586.5|-.....|.....
1902-1907...c et ... 1.7} 92.8)| 59.4| 80.2| 200.0| 180.5|.....]..... @ | ®
STEAM ENGINES.
Total:
1902-1912. 12.6) 22.2) 32.3] 33.4| 76.9 61.0[ (2 | (3
1907-1912 —0.8 1.9l 1.4/ 3.8 31.4] 29.31—15.8—8.9
1902-1907. 13.4) 19.9] 30.4] 28.5) 34.6 24.6) () | (®
Commercial: . |
1902-1912 0.6 28.6([—3.5| 5.2
1007-1912... -|—4.8 2.6|[—6.2—3.7,
1902-1807 5.6) 25.4( 2.9 9.3
Municipal;
1902-1912............ 80.3/108, 5|| 80.5(112.8
1907-1912... -.| 13.4] 16.1f 14.3| 20.3
1902-1907.cneaueenn.. 59.0) 79.0| 57.9 76‘.9
STEAM TURBINES.3 '
otal: :
1907-1912....../174. 5,273. 7|1196.9/215. 7| 151.1( 173.3[169.0/173.1) 270.5/873.3
Commercial:
1907-1912.. .. ....... 164. 9/270. 2|200. 0/240. 3| 136.3[ 157.0|148.7|162.9| 270.5(373.3
Municipal:
1907-1912... ... . 289, 7|416. 8{(187. 5[146. 7| 390.9] 449.2/550.0{586.5|. .. .|-....

1 A minus sign (—) denofes decrease.

2 Included m 2,000 and under 5,000 horsepower.” The class ‘5,000 horse-
power and over” was "not: called for at the census of.1902.

3 Steam turbines were included with steam engines in 1902.

The steam engine.—The horsepower reported for the
reciprocating engines at the several censuses shows
the result of the advance in the use of the turbine.
Everything else being equal as to economy of opera-
tion and maintenance, as well as general efficiency,
the matter of space occupied per horsepower is a
powerful factor in favor of the turbine. A single
illustration will suffice. The area occupied by a tur-
bogenerator of 3,500 kilowatt capacity in one central
station is 918 square feet, and it generates approx-
imatelyeighteen times as much power as the old recipro-
cating engine per unit of space occupied. .

There was a substantial increase in horsepower
between 1902 and 1912 for all classes of reciprocating
engines in both commercial and municipal stations,

but a comparison of the totals for 1907 with those for

1912 furnishes a better index of late conditions in

respect to horsepower. In the five years from 1907

to 1912 the total horsepower of the reciprocating

engines in commercial and municipal stations com-

bined increased only 82,036, or 4.5 per cent. Those
58795°—15——3

of this class having 500 horsepower and under increased
by 19,089 horsepower, or 1.9 per cent; those of over
500 and under 2,000 horsepower increased by 18,679
horsepower, or 3.8 per cent; while those of 2,000 but
less than 5,000 horsepower increased by 54,514 horse-
power, or 29.3 per cent. The tendency to discontinue
the installation of this class of engine where the largest
units of power are required is shown by the fact that
reciprocating engines with a horsepower capacity of
5,000 or over decreased by 10,246 horsepower, or 8.9
per cent, during the five years.

The commercial stations reported 89.3 per cent of
the total horsepower of all classes of reciprocating
engines in 1902, 85.4 per cent in 1907, and 83.8 per
cent in 1912.

DiaeraM 6.—CENTRAL BErEcTRIC STATIONS—STEAM POWER, BY
StaTes: 1912, 1907, axp 1902.
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About nine-tenths of the total number of recipro-
cating engines in use were of 500 horsepower and under
in 1912, 1907, and 1902, for both comamercial and mu-
nicipal stations. In 1912, of the total number of en-
gines of 500 horsepower and under, 69.5 per cent were
reported by the commercial stations and 30.5 per cent
by the municipal stations.

The steam turbine.—~Separate data were not collected
for steam turbines at the census of 1902, but they were
included in the totals for steam engines. For com-
mercial and municipal stations combined, from 1907
to 1912, the horsepower of the steam turbines in-

- creased by 2,237,046, or 273.7 per cent. In 1912 the
horsepower of turbines of 500 horsepower and under
constituted 1.8 per cent of the total for turbines, com-
pared with 2.1 per cent in 1907. The proportion of
those having a capacity of over 500 and under 2,000
horsepower decreased from 21 per cent in 1907 to 15.4
per cent in 1912; the next class, those with a horse-
power capacity of 2,000 but less than 5,000, decreased
from 27.1 per cent in 1907 to 19.8 per cent in 1912.
The proportion for turbines of 5,000 or more horse-
power increased from 49.8 per cent in 1907 to 63.1
per cent in 1912, Each of the several classes of tur-
bines, however, shows a considerable actual increase in
number and horsepower from 1907 to 1912.

All states, with the exception of Delaware and Utah,

reported turbines in 1912. Five states—Illinois, New
York, California, Pennsylvania, and Massachusetts—
combined reported 56.4 per cent of the total turbine
horsepower in 1912 and 58.4 per cent in 1907.

Water power.—One of the most important matters
affecting the electrical industries is the use of water
as a primary power. The- development in electrical
appliances for converting water power into electric
energy, which by transmission lines is made avail-
able over large areas, together with the economy of
production, indicates a continued increase in this form
of primary power and a probability that it will to a
still greater extent tale the place of primary power
derived by the use of fuel. In conmection with the
statistics for water power it is proper to state that the
totals for 1912 include the report for a company which
showed no electrical equipment but simply water
power amounting to 156,000 horsepower. A separate
report under a different name was made covering the
generation of current and other electrical features.
In 1907 a single report covered both phases of the
industry; therefore the two reports in 1912 were in-
cluded in order to preserve the comparability of the
figures. The operation of several centralstationsunder
the same ownership—a characteristic feature of this
industry—renders it diffcult to present accurate totals
of the generating equipment for the individual states.
The statistics for stations in one state are in some in-
stances included in the combined report for a company
reporting in another state. A notable instance of this
character occurs in the statistics for Nevada. A
primary power plant and generating station located

in California, within a few miles of the Nevada state
line, has been credited to Nevada because the current
is all distributed and the office of the company is
located in the latter state. . The map, however (p. 87),

- shows this plant as located in California, at the source

of power.

DaaraM 7.—CENTRAL ErBorRIC STATIONS—WATER POWER, BY -
Srares: 1912, 1907, Axp 1902.
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Table 18 gives the number of water wheels and water
turbines, grouped by their horsepower capacity, for
commercial and municipal stations,for 1912, 1907, and
1902.

The total water power increased 2,032,609 horse-
power, or 463.6 per cent, from 1902 to 1912. In 1912
and 1907 water wheels and water turbines contributed
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approximately one-third of the total primary power of
central stations. As in the case of steam power, the
greatest increase took place in the large units. Water
turbines with a capacity of 5,000 or more horsepower

35

increased by 754,286 or 222 per cent, between 1907 and
1912, this increase forming 67.2 per cent of the total
increase in water power for central stations during that
period.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—WATER WHEELS AND TURBINES, BY NUMBER
AND HORSEPOWER CAPACITY: 1912, 1907, AND 1902.

Table 18 MACHINES GROUPED ACCORDING TO HORSEPOWER.
TOTAT: 500 hy Over 500 and wnd 000 and under 5,000 | 5,000 h d
- Qrsepower or ver 500 and under 2,000 and under Orsepower an:
CLASS OF STATIONS. under. 2,000 horsepower, ’ horsepower. ’ ! over.
Number. | Horsepower. i Number. | Horsepower. | Number. | Horsepower. | Number. | Horsepower. | Number. | Elorsepower.
2,933 2,471,081 1,995 333,795 638 504, 440 147 448,760 153 1,004,086
2,481 1,349,087 1,910 320,636 405 357,871 111 330,980 55 339, 800
1,390 438,472 1,192 174,559 166 156, 613 32 107,300 ™ ®
2,664 2,340,820 1,797 298, 674 576 554,100 144 441,960 147 1,046,086
1907.... 2,328 1,318,740 1,761 298, 689 403 355,671 109 326, 580 55 339, 800
1902. ... 1,308 427,254 1,112 164,981 164 154,973 32 107, 300 O] O)
269 130, 261 198 35,121 62 40, 340 3 6,800 6 48,000
153 30,347 149 23,947 2 2,000 2 45400 |- cneiinin e
82 11,218 80 9,578 2 1,640 [ooevinin]onimee e e
PER CENT OF INCREASE.
Total: [
1002-1012. 1110 463. 6 67.4 91.2 284.3 279.6 359.4 B18.2 |-eeeeainanliciiiiian..,
1007-1912 18.2 83.2 4.4 4.1 57.5 . 66.2 32.4 35.6 178.2 222.0
10021907 78.5 207.7 60.2 83.7 144.0 128.4 246.9 2085 |-eieiiae]erie i
Commorcial:
1902-1912 103.7 447.9 61.6 8L.0 251.2 257.5
1007-1012 14.4 77.5 2.0 0.7 42.9 55.8
1002-1907 78.0 208.7 58.4 79.8 145.7 129.5
Municipal:
T002=100 20 cee e e 228.0 1,061.2 147.5 266.7 | 3,000.0 2,359.8
JO07=XDI2s wneeecaevrmre e iaeeeeaa 75.8 329.2 32.9 46.7 | 3,000.0 1,917.0
10021007 o vvieeeni i i 86.6 170. 5 86.2 150.0 0.0 22.0
PER CENT DISTRIBUTION.
100.0 100.0 68.0 13.5 21.8 24.1 5.0 18.2 5.2 44.3
100.0 100.0 77.0 23.8 16.38 26.5 4,5 24,5 2.2 25.2
100.0 100.0 85. 39.8 11.9 35.7 2.3 24,5 ® (O]
100.0 100.0 87.5 12.8 21.6 23.7 5.4 18.9 5.5 4.7
100.0 100.0 75.6 22,5 17.3 27.0 4.7 24.8 2.4 25.8
100.0 100.0 85.0 38.6 12.5 36.3 2.4 25.1 ) )
100.0 100.0 73.6 27.0 23.0 31.0 L2 5.2 2.2 36.8
1007 100.0 100.0 97. 4 78.9 1.4 6.6 1.3 L T O (R
1902. .. 100.0 100.0 97.6 85.4 2.4 FZ 8 PR USRI JOPPPPPRN IO

1 Ineluded i1 42,000 and under 5,000 horsepower.” The class “/5,000 horsepower and over?’” was not called for at the census of 1902,

At all three censuses the commercial stations re-
ported more than nine-tenths of the total water-power
capacity, and in 1912, of the total power of water tur-
bines with a capacity of 2,000 or more horsepower,
96.4 per cent was reported by these stations.

Water power was reported as used for the generating
of electricity in every state, with the exception of Ken-
tucky, Louisiana, Mississippi, North Dakota, and the
District of Columbia.

The water power reported for New York, California,
South Carolina, Pennsylvania, Michigan, and Mon-
tana combined was 1,483,280 horsepower, or 60 per
cent of the total for the United States. These states
contained some of the largest units reported, the num-
ber of wheels or turbines reported forming only 39 per
cent of the total number. The average horsepower
per unit was 843 for the United States, while in Cali-
fornia the average was 2,108 horsepower. The six
states mentioned were the only states for which

100,000 or more horsepower was reported in 1912
The decrease in Oregon from 102,052 horsepower in
1907 to 29,802 in 1912 is due to the acquirement by
electric railway companies since 1907 of some of the
large central stations. The statistics for these stations,
therefore, are lost to the central station branch of the
industry and are included in the report on electric
railwaysfor 1912. Combining the statistics for the two
industries for the United States brings out the fact
that from 1907 to 1912 the capacity of all water wheels
increased by 1,501,340 horsepower, or 104.2 per cent.

Hydroclectric stations.—Estimates of the total water-
power capacity of the United States, developed and
undeveloped, vary widely. Including storage basins,
the water-power capacity has been estimated at up-
ward of 200,000,000 horsepower. It is deemed pref-
erable, however, in presenting estimates of the water-
power capacity of the United States, to exclude that
of storage. In round numbers, the capacity of the
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streams, exclusive of storage, is estimated at from
27,000,000 minimum horsepower, at times of drouth
or low water, to 52,000,000 * maximum. = The practical
utility of the excess of power at times when the streams
are at high water or swollen by floods seems too un-
certain, however, to be used as a fair basis of capacity.
Of the two estimates, therefore, it appears safer to
accept the minimum, 27,000,000, as representing the
dependable water horsepower, exclusive of storage, de-
veloped and undeveloped, in the United States.
The development of the water-power resources of
the country received a tremendous impetus with the
- advances made in electrical science. This power form-
erly was of local utility only, and dts application is still

in some measure thus restricted. = Water power now, .

however, may be used locally to develop electric cur-
rent which can be transmitted long distances to cities,
towns, and isolated manufacturing plants. The elec-
tric current thus becomes available in large or small
quantities for use not only as mechanical power, by
means of the electric motor, but also for heat and light.

The term ‘‘hydroelectric” is generally applied to
central stations of considerable magnitude. Water
power was reported for 1,035 central stations for 1912,
and although a majority of them also reported other
power, there were 496 stations in 1912 that reported
water power only. Water power once installed is con-
ceded to be the most economical to operate, and it
may be assumed, therefore, that when other primary
power is added to this equipment it is generally for
emergency purposes, such as the failure of the water
supply, breakdowns, or repairs.

There were 225 stations for each of which the water
power reported for 1912 amounted to 1,000 or more
horsepower, and these have been tabulated separately
as representing the hydroelectric stations. The map
on page 37 shows thelocation of thesestations. Table
19 summarizes thestatistics for these stations and places
them in comparison with those for all central stations.

The combined water power for the stations outside
of what is represented by those of 1,000 or more
horsepower amounted to only 182,685 horsepower, or
7.4 per cent of the total water power for all central
electric stations in 1912. The 225 hydroelectric sta-
tions shown in Table 19 form only 4.3 per cent of the
total number of central stations, and yet it will be
seen from the table that they reported 42.2 per cent of
the aggregate horsepower, 92.6 per cent of the water
power, 38 per cent of the dynamo capacity, 50.8 per
cent of the kilowatt-hour output, 31.1 per cent of the
horsepower of stationary motors, 42.4 per cent of the
cost of construction and equipment,-and 24.1 per cent
of the income.

! Report of the Commissioner of Corporations on water-power
development in the United States: 1912,

'Table 19 . CENTRAL ELECTRIC STATIONS: 1912,
Stations reporting
water power of 1,000
horsepower and aver,
Total.
Number or | Per cent
amount. of total,
Number of Stations. ceveenesnneeeennanen &, 221, 225 4.3
Cost of construction and equipment. .. ... $2,175,678, 266 || $922,954, 341 42,2
Tobal INe0mMe. «eunue.eannsrennernnaannan $302,115,599 || 872,717,582 4.1
Light, heat, and power, including :
T8 SCIVICe. . cvienrcnenecranannnnnns $286,980,858 || 966, 852,631 23.3
All other SoUrces. - «.uveecccneennnnnnn $15, 134, 741 $5, 864, 951 38.8
Total expenses, including salaries and
20 T $234,419,478 1| $56, 342, 064 24,0
Total number of persons employed...... 79,335 17, 161 216
Total horsepower PO 7,528,648 3,179,244 42.2
Steam engines and steam turbines:
ExLeb oo 15T S 7,844 520 6.6
2 G ETE) o117 4,946, 532 885,162 179
Water wheels and turbines:
NUMbOT. e ceeeeviienecieeaiaaans 2,933 1,552 52.9
HOrSePOWer e e e aemanannnnn 2,471,081 2, 288,396 92.6
Gas and oil engines:
Number. . c.oiiiiieavaaaianan 1,116 19 L7
HOTSeDOWET e e vaeenecearannns 111,035 5,686 5.1
Kilowatt capacity of dynamos. .... - 5,134, 680 1,951,397 38,0
Outiput of stations, kilowatt hours 11,532, 963,006 (|5, 859,397,943 50.8
Estimated number of lamps wired for
sorvice:
S 505,395 62, 624 12,4
Incandescent and otherwvarioties. ... 76,507, 142 13,403,893 7.5
Stationary motors served:
NUMDeE e ieiaairaiaaenennnn. 435,473 73,645 16.9
HOTSBPOWOL . + v vmveeeveeeneennannns 4,130,619 1,283,769 3L.1

There are some companies that operate two or more |
plants in each of which, or in all combined, the water
power exceeded 1,000 horsepower. Each such com-
pany included the statistics for all its plants in a single
report which was counted as representing one station.
For this reason the 225 stations should not be accepted

- as the number of separate plants of the class indicated.

A. considerable part of the business of stations of
this character is the sale of electricity in bulk, since
of the total number of lamps reported by all central
stations those reported by the hydroelectric stations
formed but 12.4 per cent of the arcs and 17.5 per cent
of the incandescents. Again, while the hydroelectric
stations reported 23.3 per cent of the total income for
electric service for all central stations, they reported
46 per cent of the total income for current sold to
other public service corporations.

Table 20 (p. 38) presents detailed power statistics for
the hydroelectric stations reporting water power of
1,000 or more horsepower, by geographic divisions and
states, for 1912. ‘ ,

This table shows that in five of the geographic di-
visions the water power of the hydroelectric stations
amounted to more than 200,000 horsepower. In the
Middle Atlantic states it amounted to 614,396 horse-
power, or 26.8 per cent of the total; in the Pacific states,
to 525,567, or 23 per cent; in the South Atlantic states,
to 323,081, or 14.1 per cent; in the Mountain states, to
296,034, or 12.9 per cent; and in the East North Cen-
tral states, to 228,602, or 10 per cent. The four re-
maining divisions combined reported 300,716 horse-
power, or 13.2 per cent, :
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HYDROELECTRIC STATIONS REPORTING WATER POWER OF 1,000
Table 20 ' INCOME.
Electric service.
Num‘bar Cost of con-
DIVISION AND STATE, tat struction a%d Al
§ xons equipmont, || to. Sale of elec- All other
Egregate mofad Light, heat, ttri% ﬁm'ren]g‘ Ig%thnﬁed income.
otad. 0 other pui value offree
aud POWer. | i0'service service.
corporations.
1 URITED STATES 1 «aevrnanneeennaeannns 206 | $022,954,841 || $72,717,582 || $66,852,631 || 952,445,534 | $14,260,708 |  $137,380 85,864, 951
2 GEOGRA!]—EIIC ]mv(isxons: @0 55, 612, 71 509, 541
W ENEIANA. +aveeermneenemoneanneenenn 5, 612, 714 7,500, 5 7,000, 257 5,769, 650 1,179,483 51,124
3 Niddle Atlentic 90| 127457618 | 11538 580 9, 238, 299 6, 520, 607 2,711,572 6,120 2,500, 41
4 Toast North Central 2| 102 470]585 12164, 623 11,179, 326 8, 601,917 2,570, 668 6, 741 ’ 985, 207
g g"“ﬁi Norih gentral. 10 gg 9‘5’3 825 4,432, 304 4,124, 850 8,492,523 629, 047 8,200 307,535
¢ South Atlantio. ... 0 70 ;0 2,900, 908 2,930, 024 1,578, 558 1,338, 186 13,280 60, 974
&| oot South Contral" s 8] R Rt 450 30 iy | s 29 5
9 Mountsin............ ol 32 164,975, 643 7, 665, 557 7,043, 0GL 6,108,526 | 903, 122" 31,413 622, 52
10 BTG we e vansvonns s oees e eeenn s eon s 32| 346,654,841 25) 864, 277 24,797,085 20, 083,353 4,688,784 24, 943 1,067,102
Nrw ENGLAND:
11 BN, 1 e e e eeit e eeeeeeneeanaans 9 16,533, 547 1,449,825 1,181,952 ’
12 N:;‘& Haripehite J gi §§§ g8 1 };%g, %8 i ogé ggg gggi s fﬁé, o - 52 281,3&3)
14 Massachusebts....... ... 7 7,395, 501 1,668,360 1 248, b 1 sgg, bl ggj %g ...... 50’412 05
15 Rhode Tsland and Conneoticn 6 15, 375, 494 ) 564, 924 9, 458, 580 2024034 434,308 150 106,344
MIDDLE ATLANTIC:
16 New York 30 89,409, 903 9,328,380 7,124,772 5,514,488 1,605,539 4,745 2,
17 Pennsylvanin, 9 38, 047, 715 2,210, 200 2113, 527 1,006,119 1,106,033 5375 233 2%
" EAsa hl\;‘om% g,nérmmn
0 and Indiand....oovvniiecrnnnananaan 11,986, 19! 268, 1
19 THinofs. .............. . 3 3 308, oty 1, 33?, 1?;3 3,’ ﬁg, % 3, ggg 333 %4 25 %I %gé 700 4o
20 Michigan. : 13 3726 5,845,270 5,606, 566 4,085, 593 1,518, 563 2,420 238, 704
21 Wisoonsin 8 13 644, 641 723,997 '714, 817 " 176, 053 "537,864 |.eneeenrnnn. 9,180
29 Wrzif Nomg CIENTRAL - . 1
innesota, Tows, aad Missourl........... 0 22,132, 4 0
% |  Souih batote .o sourt . | Wimis| Cmein| ol 2@l s 2,500 A
24 TCBIISES. «vsnnmennnreoreennrineaanrinnann 3 8,707, 256 174,384 165, 03¢ 138, 625 286,309 100 9,350
2 B AITL Af Vitginia, and West Vi
arylan 0, a1 est Vir, mia... 9 9, 666, 63
% North Catolingr .’ o 5 g 759’18? %%g’%gg 3%8 égg ?% 2 0 ?gg 10,180 1% %?
27 South Carolina. . .. 11 21,791,806 1,624,275 1,614, 817 639, 842 griers | 3,100° 10,647
28 Georgia and Florid 5 15, 560, 018 9, 2 619,089 306,599 | ' 9222,490)........ e 30,753
EAST S80UTH CENTRAL:
Tennessee and Alsbama. .._.............. 4 30,828,000 480,867 470,357 221,261 248,846 250 10,510
‘WesT SourH CENTRAL:
30 Arkansas, Oklahoma, and Texas......... 3 539, 369 70,715 69, 363 69,185 |.enneiananans 228 1,352
81 4 82,067, 1
32 10 20, 535, 7o ?j %ggj gﬂsg % 122’ ] 2 gsa, oo 1(33’ ﬁs 22 22‘7’ 53;’ prd
33 10 45,044, 966 1,483,697 1,455,133 1,027,004 426, 208 1,021 28, 564
& 3 18, 4&,, 461 681,004 ' 75,335 " 643, 474 31,861 |........ ... 5,669
5 5 9, 245, 335 1,061,501 1,055, 632 840, 400 207, 967 7,1% 5,860
2 okl ) el wmie) gl omm) o w
" ’ »
23| 811,039,166 23,003, 268 22,013, 080 17,382 886 4,622,112 8,002 900,178

T



PRIMARY POWER EQUIPMENT." 8Y
HORSEPOWER OR MORE, BY GEOGRAPHIC DIVISIONS AND STATES: 1912.

T
PRIMARY POWER.
Steam engines.
Total? ?rlllses, Togal . A ¢
inclu number o ggregate.
saarios and persons Total 500 horsepower Over 500 and under 2’0200096n]‘11°fsg?" 5,000 horsepewer
wages. employed. y or under. 2,000 horsepower. 4 DOWer. and over.
Horse- Horse- . Horse- Horse- Horse- Horse-
Number. power. Number. pover. Number. power. Number. power. Number. power. Number. power,
$56,342, 064 17,160 2,001 3,179,244 329 205,033 227 59,507 78 65,966 23 57,060 3 22,800 1
5,235,075 1,758 359 286,988 59 27,300 (|, 41 12,775 18
8,100, & 2,305 401 706,171 81 48,100 57 18,050 18
10,310, 318 4,317 455 472, 544 81 28,343 65 11,142 14
3,354, 565 934 119 144,430 22 10,675 19 5,725 2
1,924,679 587 184 345,770 10 8,3 1,640 2
9, 649 148 17 36,480 3 1,740 2 890 1
55,208 27 15 5,085 1 (108 | P 1
5,058, 205 1,329 212 314,799 20 6,585 17 3,585 3
20, 893, 541 5, 755 320 868,077 52 80, 250 18 5,700 17
1,082, 656 392 133 70,154 20 7,500 18
642, 649 210 61 52,042 8 4,925 4
435,883 176 41 30,379 5 2,200 4
1,195, 862 420 54 61,643 6 3,225 4
1,878,025 560 7 71,870 20 9,450 11
6,421, 585 1,896 313 564,984 65 42,033 41
1,679,239 409 88 141,187 16 6,067 16
999, 076 274 93 49,732 4 2,350 1
3,356, 189 1,749 148 87,402 56 10,540 54
, 387, 908 2,101 153 277,510 18 12,453 5
567,145 103 61 57,900 5 1,000
2,737, 144 614 78 90, 834 17 5,775 15
400,963 99 21 16,276 2 800 2
216, 458 221 20 87,270 3 4,100 2
315, 794 159 45
259,308 116
752, 590 210 8t
596, 897 102 34
509, 649 148 17 36,480 3 1,740 2 890 1 F:710 I PR RPN SN N 29
55,208 27 15 5,985 || 1 (<1510 81 PO U 1 650 |...... [P AR PR PR, 30
1,936,818 373 62 107,795 7 1,125 7
1,213! 662 227 45 49,159 1 150 1
1,529, 887 331 58 83, 805 11 5,010 8
411,796 149 14 21,340 |ovuenaeenalennenaaens
866, 042 249 33 52, 700 1 300 1
1,483,080 813 45 81,940 4 1,300 3 550 i -1V 18 O [N (VORI NP 36
560,400 272 » 25 25,250 4 2,350 2 800 2 1,550 faveecucrefomonrancanloveaerennefonsanesnann 37
18,850, 061 4,670 259 758, 887 44 76, 600 13 4,350 14 12, 850 i4 36, 900 3 22,500 | 38




40

¥

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

HYDROELECTRIC STATIONS REPORTING WATER POWER OF 1,000

Table 20—Continued.

PRIMARY POWER—continued.

Steam turbines. Gg‘gg‘ig%s?jﬂ
DIVIRON AND FEATE. Over 500 and up- | 2,000 and und;
: . er - and under
N Total. 5000111.‘:1';9 power der 2,000 horse- ""5,000 horse- 5 oooalllmgsgeprower Total.
° power. Power.
Num-| Horse- Num-| Horse- | Num-| Horse- | Num- Horse~ Num~ | Horse- Num- | Horse-
ber. power ber. power. ber, power. ber. power, ber. power. ber. | power.
1 UNITED STATES.ceueensransnennans 141 680,129 8 1,705 04 95, 295 53 162,482 36 420, 647 19 5,686
GEOGRAPHIC DIVISIONS:
2 New England.
3 Middle Atlantic.
4 East North Cent
5 ‘West North Central..
6 South Atlantie.......
7 East South Central..
8 Waest South Central.
9 Mountain.........
10 PACHIC. cecrcavnrrrnrnranenonanueien
1 NEw ENGLAND:
n Maine,. . 'ﬁs'ﬁir'é ....................
13 Vermont. ......-
14 Messachusetts.eaueaaiacon.s
15 Rhode Island and Connecticu
MippLE ATLANTIC:
16 New York....... 15 30, 925 2 500 8 7,085 3
17 Pennsylvania..... 12 12,760 [{eeneameafomnarennanns 10 6,917 2
18 5 , 466 4 14,400 |oeueen.. e vveneanae 1 466
19 10 10,730 2 6,030 3 23, 440 2 550
2 13 15,447 4 15,350 9 126,000 |- -eeceerfennnran.ns .
21 1 670 [ienneaufemrcncarncecforevenenlaonaceanannn 1 50
| ' Wrsr NORTE CENTRAL:
22 Minnesota, Towa, and Missouri..... 4 b5 | Y I 4 IR 1511 SO IO SO RSP 6 1,085
23 SOULE DBKOBuerrveernnnnnenninnmnns 8 9,053 4 670 2 1,716 3 6,667
24 LU 11 4 26,000 fl-eecmmalereneiienens 2 2,000
SouTH ATLANTIC!
2% Maryland, Virginia, and West Vir- . 6.000 5 2 000 2 4 ”
$LA N P 0 1
25 North Caroling.. ’ y . _300
27 South Carolina.. .
2 Georgia and Fiorids.
Easr SoUTH CENTRAL:
29 Tennessee snd Alabama............ 1 B | ORI 1 | 7% T4 I SRR FUSRRPUIRN FORIRPURIN RO | FOUOROTN AP
‘WesT BoUTE CENTRAL:
30 Arkansag, Oklahoma, and Texas. .. |.. ceuu-. DTN | KPR U A RO FOOIN RIPUNSORRIPN NPV N 2 295
MOUNTAIN:
31 Montans..eeeemeeeneiiininianaanaas
32 Idaho....
33 Colorado........-.
gg Arizona and Nevada.
36 | ** Weinings
ashington.....ovveeiivaieeiiinnn B E 0 T3B6 e
B0 Smonsiom o T A B L A e
208, 505 3 1,440

C

1 Contains 4,104 lamps of other varieties (Nernst, vacuum, vapor, eto.).



HORSEPOWER OR MORE, BY GEOGRAPHIC DIVISIONS AND STATES: 1912—Continued.

- PRIMARY POWER EQUIPMENT.
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PRIMARY rowER—continued. BSTOLATED NUM:
BER OF LAMPS STATIONARY
DYNAMOS. WIRED FOR| MOTORS SERVED.
‘Water wheels and turbines. SERVICE. .
Output of sta~
tion (kilowatt
Over 500 and | 2,000 and und Taind Hoing
ver 500 an and under ated during
Total. 800 BorsSepOWer | “ynder 2,000 | 5,000 horse- | 000 horsepower year, Tncandes.
horsepower. power. Num-| Xilo- Arc. | centand || Num-| THorse-
ber. | watts. * other ber. power.
varieties.
Num-| Horse~- || Num-| Horse- | Num-| Horse- | Num-| Horse- | Num-| Horse-
ber. | power., | ber. | power. | ber. | power. | ber. | power. | ber. | power.

1,552 | 2,288,396 633 | 162,693 619 | 582,857 150 | 493,760 150 | 1,049,086 || 1,925 | 1,951,397 || 5,859,397,943 || 62,624 (113,403,803 || 73,645 | 1,283,769
259 | 169,359 156 | 37,333 88| 81,926 327 | 105,630 411,004,646 || 8,205 | 1,436,941 || 10,594 | 100,847
203 | 614,306 || 113 | 33,679 | 102 99,417 423 | 359,215 || 1,399,488,481 || 11,305 | 1,261,849 || 8,987 | 110,080
319 228, 602 169 | 41,027 124 | 86,375 327 204, 002 787,211,604 || 9,083 | 3,052,072 || 15,820 143,971

73 92, 917 44 9,179 | . 22 16,238 100 87, 545 212,978,506 || 4,624 861,129 6,229 77,296
162 323,081 40 | 12,071 691 75,110 183 213,873 485,867,328 || 2,200 156, 669 2,974 100, 952
13 EEW | I AR 8| 11,800 2 25,375 55,770,810 819 8, 468 231 4,484
12 5,040 8 2,340 4 2,700 13 2,740 1,335,375 104 11,511 168 1,257
183 206; 034 45 1 11,016 104 | 111,218 0 1,800 204 183, 446 758,364,280 || 3,538 648, 623 4,757 170,598
238 525, 567 58| 16,048 98 | 98,073 42 | 111,660 40 299, 786 324 589,481 || 1,747,286,913 || 22,650 | 5,806,631 ‘23, 935 | 574,284
111 59,234 72| 13,989 | . 35 29,845 2 5,400 2 10,000 08 47,296 106,028, 123 1,120 232, 261 1,555 25,624
51 47,567 31 8,467 127 11,100 8] 28,000 |-cieeifirmnnnnnns 53 37,765 90, 297,801 144 118, 336 710 7,494
31 22,978 13| 5218 17| 15,762 1| 2,000 [-coceiifinannanats 41 7,042 43, 598, 562 493 177,270 || 1,002 15,913
32 21,360 17 4,341 13| 12,319 2 4,700 [meenenefiniananns 76 43,512 60,819,611 || 3,439 427,728 3,172 20,899
34 18,220 23| 5,320 B 10 ) R T DO RO, 59 50,015 110,350,459 || 2,099 481,3 4,065 30,917
233 | 492,026 04 | 28,517 67| 66,700 24 | 65,800 48| 331,000 || - 831| 261,000 || 1,081,292,000 || 9,744 971,934 || 7,668 84,458
60{ 122,370 19| 5162 350 82,708 | eeeueufuncnrinns 6 84,500 92 98,215 318,195,581 || 1,561 289,015 || 1,269 25,622
7 28,050 72| 18,850 7 12871/ 1 [ PPN R PN 34 28,850 71,213,325 (| 1,212 152,212 || 2,105 19,162
75 36,112 27 8,082 481 30,080 [-ceneoclemmamomefaiimennfaaa i 142 49, 602 175, 875,156 4,418 | 1,023,935 3,780 , 384
101 | 108,260 34| 9,015 63| 40,345 12| 43,600 2 14,400 || 110{ 181,585 436,071,310 || 3,081 1,834,830 ( 9,515 92,330
54 56,180 36 6,180 6 6, 800 12 | 43,200 [eeeeencfiennnanaans 41 4, 055 103, 652, 013 37, 419005 420 , 005
51 79,474 35| 7,24 1] 9,250 3| 45,000 2 18, 000 64 52,558 138,486,277 (| 4,026 761,513 || 5,324 62,718
10 6,423 ||levunc-u|anncasnan 10 6,423 24 11, 897 17,200, 554 472 78,113 720 10,313
12 7,020 9| 1,955 1 12 23,000 57,291,675 126 21, 503 185 4,285
36 44,886 15 4,616 14| 11,270 3 9,000 20, 000 42 35,665 29,035,776 || 1,654 107, 804 512 7,473
20 6,000 4| 1,50 8| 6 500 2| 5000 6 33, 000 26 32,431 55,725,300 110 12,361 527 19,070
76 176,870 11 4,130 35| 39,640 81 18,700 22 114, 400 86 109, 877 333,633, 641 321 28,450 856 36,335
30 56,325 10 1,825 12| 17,700 4| 13,800 4 2, 000 20 | , 8 67,472,611 121 7,964 || 1,080 38,074
13 33,400 [|oveeeecfuanananns 8| 11,800 5| 21,600 [ceeemuifennnannnns 24 25,375 55,770,810 819 78,468 231 4,484
12 5,040 8| 2,340 IR (1o 1 PO FORY PN DO 13 2,740 1,335,875 104 11,511 168 1,257
52| 100,170 1| 3,157 26| 26,613 91 34,400 8 36,000 61 68, 920 871,799,054 || 1,602 267,069 (| 1,462 71,059
44 49,009 16 ) 584 24| 22,425 21 6,000 2 17,000 38 31,024 105,914,621 || 1,084 183,856 || 1,287 19,836
41 78,115 15 3,815 19| 17,300 2 8,000 5 44,000 60 37,167 144, 364, 518 498 140, 852 957 26,240
14 21,340 2 60 9| 12,280 3 9,000 Jaeeaeit]iamaianan.. 10 3,500 58,977,145 321 24, 593 594 18,246
32 52,400 1 400 28| 32,600 4| 14,400 1 5,000 35 32,835 77,308, 942 33 32,253 457 35,217
36 73,305 171 4,005 91 9,500 3| 6,800 7 53, 000 35 47,005 62,233,028 || 4,180 625,275 || 1,739 22,950
21 22,900 2 800 18 5 10/0 1 PRI B, 1 5,000 31 19,120 35, 093,935 579 171, 854 632 8,630
181 | 420,362 30| 11,243 71} 71,473 39 | 104,860 32| 241,786 258 | 523,356 || 1,649,059,950 || 17,891 | 5,009,502 || 21,564 | 542,704

[
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2 CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

Six of the individual states reported upward of
100,000 water horsepower each, ranking as follows:
New York, 492,026 horsepower, or 21.5 per cent of the

“total water power; California, 429,362, or 18.8 per
cent; South Carolina, 176,870, or 7.7 per cent; Penn-
sylvania, 122,370, or 5.3 per cent; Michigan, 108,260,
or 4.7 per cent; and Montana, 100,170, or 4.4 per
cent—rthese six states combined reporting 62.4 per cent
of the total water power of the hydroelectric stations.

In addition to the 2,288,396 water horsepower shown
for the central electric stations that reported 1,000 or
more water horsepower each, there are a number of
hydroelectric stations of 1,000 or more horsepower ca~
pacity of water wheels or turbines included among the

- street and electric railway plants. The total reported
by such companies was 461,513 horsepower, making a
grand total for the two classes of stations in 1912 of
2,749,909 water horsepower, or 93.5 per cent of the
total water power reported by the central stations and
electric railways combined.

Gas and oil engines.—Internal-combustion engines
were reported for 713 central stations in 1912, com-
pared with 294 stations in 1907 and 101 in 1902.
Table 21 shows the number and horsepower of the in~
ternal-combustion engines reported for commercial and
municipal plants,, respectively, for 1912, 1907, and
1902, also the per cent of the number and horsepower
in each class of stations, and por cent of increase.

20.2 per cent. Of the total primary power of all kinds
for municipal stations (559,328 horsepower), that for

‘gas and oil engines formed but 4 per cent, and yet of

the total primary power of these internal-combustion
engines for all central stations the proportion reported
by the municipal stations was much greater than that.
for either steam or water. ’

The wutilization of internal-combustion engines in
central stations is of comparatively recent origin. In
1902 there were 165 of these engines, and they formed
only 2.1 per cent of the total of prime movers in central
stations, while their horsepower formed seven-tenths of
1 per cent of the total power. Notwithstanding an in-
crease in the number of these machines to 1,116, or 9.4
per cent of all prime movers, their horsepower was
equal to only 1.5 per cent of the total for all classes of
primary power in 1912.

Dragram 8.—CunTrAL ELECTRIC STATIONS—GAS AND Orn BN-
GINES, HORSEPOWER, BY StATEs: 1912, 1907, AxD 1902.

THOUSANDS
a ] [] 12 18 (7

PENNBYLVANIA

ORI0

TEXAS

KANSAB

NEW YORK

OKLAHOMA

BOUTH DAKOTA  E

MINNESOTA

WISCONSIN

NEORASKA

‘MABBACHUBETTS FRiD

Table 21 COMMERCIAL AND MUNICIPAL CENTRAL ELLC- wesT v
TRIC STATIONS—GAS AND OIL ENGINES: 1912,
1907, AND 1902, ILLINCIB
e
CLASS OF STATIONS. - fowa
Gas and oil engines. Per cont of total, MIBEOUR! PR i
NEW JERSEY e
Number. | Horsepower. || Number. | Horsopower. OALIFORNIA .
NEW HAMPSHIRE  RO2AL
Total: . NEW MEXICO
1012, 1,116 111,035 1000 100.0
{ggg .................. 463 55,828 100.0 100.0 INDIANA
------------------- 165 L1 000 . 1000 | ucwcsn
Commercial: RHODE ISLAND
191200 c e, 833 88,634 74,6 79.8 TGN 1012
igg; ........................ 385 49,746 83.2 8.1 LoUIBIANA e 1907
Muntetpais > .- 7 11,224 80.1 02.1 CONNEGTICUT w2z 1902
1912, . v 283 22,401 25,4 20.2 MARYLAND
1907, e 78 6,082 16.8 10,9
1902, . oo 18 957 10.9 7.9 QEORGIA
PER CENT OF INCREASE. NevaDA
Total: KENTUGKY
1902-1912. .. ........ .. 5704 TN | OO TR FLORIDA
1907-3012.. 0 11010 141,0 98,9 ||...oooL Il ouTH oaRoLINA
1o02-1907.. 210 s 858.8 (... Il ¢ e
Commereind: i
1902-1912. ... OREGON
igg;:i’g(l)g : : : : NORTH DAKOTA
Municipal: DELAWARE
1902-1912....
1907-1912. ... ARKANSAS
1802-1907..... VIRGINIA

Al.though there are a number of large internal-com-
bustion engines in use, the average horsepower per
machine is much smaller than that of either steam or
water. The horsepower reported for gas and oil engines
in 1912 was 111,035, compared with 12,181 in 1902.
Of the total horsepower reported in 1912, 88,634 horse-
power, or 79.8 per cent, was reported by commercial
stations, while municipal stations reported 22,401, or

TON
MAINE

WYOMING
VERMONT
COLORADO
NORTH CAROLINA
MONTANA
MIBBISSIPPI
ALABAMA

ARIZONA

IDAHQ



CHAPTER IV.
GENERATING EQUIPMENT AND OUTPUT OF STATIONS.

Dynamos.—Except for the dynamos in the isolated
electric plants and the comparatively unimportant
equipment of this character in the telegraph and tele-
phone offices, the totals for the central stations. and
electric railways practically represent all the dynamos
installed for commercial and municipal uses in the
respective census years. The totals for 1912 include
the statistics of two stations located in New Brunswick,
but reported with those for the state of Maine.
Most of the current generated at these two stations
was disposed of in Maine, and since for that reason
they were included with the stations in that state in
1907, the same action was deemed advisable in 1912.
The total dynamo capacity of these two stations was
2,930 kilowatts, and forms 3.3 per cent of the total
dynamo capacity reported for the state.

The generating equipment of the stations was di-
vided into three classes of dynamos, namely, direct-

current constant voltage, direct-current constant am-
perage, and alternating and polyphase current. In
the early days of the industry the direct-current con-
stant-voltage dynamos were used almost exclusively
for incandescent lighting and power, while constant-
amperage dynamos furnished current for arc lighting
circuits, but although the direct-current dynamos are
still in use, they are giving way to the alternating- and
polyphase-current machines. Alternating-current dy-
namos have steadily grown in favor because electricity
generated by them can be transmitted long distances
and the use of transformers renders the current avail-
able for all kinds of lighting and power.

Statistics of the dynamo equipment of central elec-
tric stations and electric railways, showing the num-
ber and kilowatt capacity of the three types of dyna-
mos, are presented in Table 22, for 1912, 1907, and
1902.

CENTRAL DLEOTRIG S’I‘ATIONS AND ELECTRIC RAILWAYS—N UMBER KIND, AND KILOWATT CAPACITY
OF DYNAMOS: 1912, 1907, AND 1902.

Table 22 KIND OF DYNAMOS.
Total.
Direct current, Direct current, Alternating and poly-
constant volta,ge +{ constent amperage. phase current,
. Kilowatt Kilowatt Kilowatt Kilowatt
Number. capacity. Number. capacity. Number. capacity. Number. capacity.
15,393 7,642,755 4,067 1,161,213 820 82,162 9,606 6,399, 390
, 207 4,432,641 5,872 1 347 062 1,685 80,992 7,740 3, 003 637
15,786 2,110,597 6,684 1, 055 411 3 539 145, 866 5,563 9, 320
12,597 5,134,689 3,401 745 43,828 , 45 4,661,199
12,173 2, 709 225 3,680 406 460 1,685 80,992 6,808 2 221, 773
12,484 1, 212 235 3,823 330 065 3 539 145 866 5,122 736 304
2,796 2, 508, 066 1,560 731, 551 75 38,324 1,156 1,738,191
3,124 1 723 416 2,192 941, 502 (O] lg 932 '781,914
3,302 352 2,861 725,346 6] B 441 173,016
PER CENT OF INCREASE.2
..................................................... —2.5 262.1 —25.7 10.0 —76.8 —43.7 72.7 603.8
..................................................... (%) 72.4 —15.4 —13.9 ~51.3 1.4 24.1 113.1
..................................................... —3.1 110.0 —12.1 27.7 —b52, 4 —44. 5 39.1 230.3
........................................................... 0.9 323.6 ~11.0 30.2 —78.9 —~70.0 65,0 533.1
........................................................... 3.5 89.5 ~7.6 5.7 —55.8 —45.9 24,1 109.8
........................................................... —2.5 123.5 -3.7 23.1 —52.4 —44.5 32.9 201.7
........................................................... ~15.3 179.2 ~—45.3 (15 8 PO JPUPRP 1619 904. 6
................................ —10.5 45.5 —28.6 B2 1 (R PR 23.9 122.3
................. e eeeanaanas —5.4 91.8 —23.4 b X 2 R PR 111.3 351.9

1 Not reported separately.

The number of dynamos in central electric and
electric railway stations combined was 15,393 in
1912, compared with 15,786 in 1902, a decrease
of 393, or 2.5 per cent, for the decade. In contrast
with the decrease in the number of dynamos, the total

2 A minus sign (—) denotes decrease.

8 Less than one-tenth of 1 per cent,

capacity of these machines increased from 2,110,597

kilowatts in 1902 to 7,642,755 in 1912, a gain of

5,532,158 kilowatts, or 262.1 per cent, during the

decade. Of this increase, 38,922,454 kilowatts, or

70.9 per cent, was contributed by central stations. Of
(43)
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the total kilowatt capacity for the two branches of
the industry combined, the alternating-current ma-
chines reported 83.7 per cent in 1912 and 43.1 per cent
in 1902, and the direct-current dynamos (the two
 types combined) 16.3 per cent and 56.9 per cent,
respectively.

DiscraM 9.—CENTRAL B1EoTRIC STATIONS AND ELECTRIC RAIL

wavs—EKmowarr Capaciry oF Dywamos: 1912.

°  ELECTRIC RAILWAYS
MILLIONS

CENTRAL BTATIONS
MILLION

V/Z//777) ALTERNATING AND POLYPHABE CURRENY

ECT CUNRENT, CONSTANT VOLTAGE

[EERBRE] oinecr cURNENT. CONBTANT AMPERAGE

Although there was an increase in the capacity of
the direct-current constant-voltage dynamos in both
central stations and electric railway vlants during the
decade, a better index of later conditions pertaining to
the use of this dynamo is furnished by a comparison
of the totals for 1907 and 1912. The cen.tral stations re-
ported an increase of 23,202 kilowatts, or 5.7 per cent,
between 1907 and 1912, but for the electric railways
there was a decrease of 209,951 kilowatts, or 22.3 per
cent. The proportion which the kilowatt capacity of
the constant-voltage dynamos formed of the capacity
of all types for central stations and electric railway
plants combined was 15.2 per cent in 1912, com-
pared with 30.4 per cent in 1907 and 50 per cent in
1902. The corresponding percentages for central
stations were 8.4, 15, and 27.2, and for plants oper-
ated by electric railways, 29.2, 54.6, and 80.7, respec-
tively.

In 1902 and 1907 the schedule used for electric

railways did not distinguish between the direct--

current constant-voltage dynamo and the direct-
current constant-amperage, reporting both classes
as direct-current machines. In making & comparison,
therefore, of the total capacity of these dynamos
both classes should be combined. Such a comparison
for 1902 and 1912 shows an increase of 42,088 kilo-
watts, or 3.5 per cent, during the decade. .

The alternating-current dynamos showed the largest
actual and percentage gain between 1902 and 1912
and also between 1907 and 1912. The total capacity
of the machines of this type increased 5,490,070 kilo-
watts, or 603.8 per cent, from 1902 to 1912. Of this
increase, 3,924,895 kilowatts, or 71.5 per cent, was
contributed by the central stations. Between 1907
and 1912 the total increase was 8,395,703 kilowatts,
or 113.1 per cent, of which 2,439,426 kilowatts, or
71.8 per cent, was contributed by the central electric
stations. *The increasing use of alternating-current
dynamos is demonstrated by the proportions of the
total kilowatt capacity for these machines in the
several census years. For all stations combined these
proportions were 83.7 per cent in 1912, 67.8 per cent

in 1907, and 43.1 per cent in 1902. For the central
stations the corresponding percentages were 90.8, 82,
and 60.7, while for the electric railways they were
69.3, 45.4, and 19.3, respectively.

There were 12,597 dynamos of all kinds reported
for the 5,221 central stations covered by the census

of 1912. This would make an average of more than

two machines for each station.

Table 23 gives for commercial and municipal central
electric stations the numbers which reported the sev-
eral classes of dynamos for 1912, 1907, and 1902.

"l‘ab]e 23 COMMERCIAL AND MUNICIPAL CEN=
TRAL ELECTRIC STATIONS—NUMBER
OF STATIONS, BY KIND OF DYNAMO:
1912, 1907, AND 1002,
KIND OF DYNAMO,
. Commer-| Munici-
Census.| Total. cial. pal.
Direct current, constant voltage............ 1912 1,500 1,165 335
: 1007 1,588 1,273 315
1002 1,447 1,195 252
Direct current, constant amperage. ........[ 1912 219 148 71
1907 542 342 200
1902 | 1,160 864 296
Alternating and polyphase current......... 1912 3,729 2,562 1,167
1907 3,446 2,524 922
1802 2,634 2,009 565

The total number of stations shown in this table is
in excess of the actual number of stations reported,
since a single station having two or more different
kinds of dynamos is reported under each class.

From 1902 to 1912 there was an increase of 53, or
3.7 per cent, in the number of stations reporting
direct-current constant-voltage dynamos, but a de-
crease of 88, or 5.5 per cent, between 1907 and 1912.
For the commercial stations, the number reporting the
direct-current constant-voltage dynamos decreased
slightly during the decade. The municipal stations
showed an increase in the number reporting this class
of dynamos at each succeeding census.

The elimination of direct-current constant-amper-
age dynamos as generators of electricity is emphasized
by the rapid and continuous decrease in the number of
stations so equipped. The total number of stations
using this type of dynamo decreased 941, or 81.1 per
cent, from 1902 to 1912. Commercial stations de-
creased 716, or 82.9 per cent, and municipal stations
225, or 76 per cent, during the same period.

On the other hand, the number of stations equipped
with alternating dynamos increased by 1,095, or 41.6
per cent, during the decade. Of this increase, the
commercial stations show 493, or 45 per cent, and muni-
cipal stations 602, or 55 per cent. The percentage of
increase for the commercial stations during the decade
was 23.8 per cent, and for the municipal stations it was
106.5 per cent.

The increase that has taken place in the average
capacity of all classes of dynamos at each census since
1902 is clearly demonstrated in Table 24, which gives,
for commercial and municipal central electric -sta-
tions, for the different kinds of dynamos, the average
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kilowatt capacity per station and per machine for
1912, 1907, and 1902.

Table 24 COMMERCIAL AND MUNICIPAL CENTRAL ELECIRIC
STATIONS—AVERAGE KILOWATT CAPACITY OF
DYNAMOS, PER STATION AND PER MACHINE
EIND OF DYNAMO. K
Total, Commer(_:xal. Municipal.
1912 {1907) 1902} 1912 | 1907( 1902] 1912| 1907| 1902
Total kilowatt capacity:
Average capacity— .
Por station......[ 983 | 575 | 335 {|1,302 | 722 | 392 | 236 ( 167 | 139
Per machine..... 408 | 223 | 97 || 484 | 256 | 103 | 134 [ 87 62
Direct current, constant volt-
age:
Avemge cagacity—
Per station............ 286 | 256 | 228 || 342 {208 | 262 94| 8 70
Per machine.......... 126 | 110 | 86 (| 141|120 92| 55| 52 42
Direct current, constant am-
perage:
Average capacity—
Per station............ 200 | 149 | 126 || 209 { 181 | 136 | 182 | 96 95
Per machine.......... 59| 48] 41 60| 50| 40| 57| 44 48
Alternating and polyphase
current:
- Average capacity—
Perstation............ 1,250 | 645 | 280 |(1,603 | 816 | 323 | 278 | 177 | 120
Per machine..ova..... 552 | 326 |-144 || 667 | 384 | 156 | 166 | 113 82

The total average capacity per statipn, for all
classes of dynamos combined, increased 648 kilowatts,
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or 193.4 per cent, between 1902 and 1912. For the
commercial stations the total average capacity per
station increased 910 kilowatts during the decade, and
the corresponding increase for municipal stations was
97 kilowatts.

The average kilowatt capacity per station for each
of the three groups of dynamos shows a greater or less
increase at each census. The average for the alter-
nating and polyphase current dynamos shows the
greatest increase per station, 970 kilowatts, from 1902
to 1912.

From 1902 to 1912 the average capaclby of all dy-
namos increased 310 kilowatts. Of the three classes of
dynamos, the average capacity per machine for the
alternating and polyphase current dynamo, for all
stations, shows the greatest and the only pronounced
increase durmg the decade~—408 kilowatts, or 283.3
per cent.

Table 25 presents, for commercial and municipal
electric stations, the number and kilowatt capacity
of the three classes of dynamos for 1912, 1907, and
1902.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—NUMBER, KIND, AND KILOWATT CAPACITY OF
DYNAMOS: 1912, 1907, AND 1902.

Table 25 KIND OF DYNAMOS.
TOTAL.
Dlrect current Direct current, Alernating and
CLASS OF STATIONS. constant voltage constant amper: age polyphese current.
Kilowatt Kilowatt Kilowatt Kilowatt
Number. capacity. Number. capacity. Number. capacity. Number. capacity.
5,134,689 3,401 429, 662 745 43,828 8,451 4,661,199
2, 709 225 3,680 4006, 460 1,685 80,992 6,808 2 221,773
1, 212 235 3,823 330, 065 3,539 145 866 5,122 736 304
4,766,012 2,821 398,046 518 30,880 6,498 4,337,086
2 500 209 3,189 379, 706 1,246 61,753 5,363 2 058 750
1 098 855 3,405 312, 509 2,957 11:,695 4,300 668 651
" 368,677 &80 31,616 227 12,048 1,953 324,113
209 016 511 26 754 439 19,239 1,445 163 023
113 380 418 17 556 582 28,171 822" 67 653
PER CENT OF INCREASE.!
Total:
°t1902-1912.. 0.9 323.6 —11.0 30.2 —178.9 —70.0 65.0 533.1
1907-1912. . 3.5 89.5 —7.6 5.7 —55.8 —45.9 24.1 100.8
1902-1907. . —2.5 123.5 3.7 23.1 —52.4 ~44.5 32,9 201.7
jali
Coml%ezrflgm ........................................................... —7.7 333.7 —17.2 27.4 —82.5 —173.8 51.1 548.6
1007-1012 . . o.uen 0.6 90.6 —11.0 4.8 —58.4 —50.0 21.2 110.7
10021007 < et i ticeraeemeraenaaria s rta s arana e —8.3 127.5 —6.9 2L5 —57.9 —47.5 24.7 207.9
ieipal:
Munlg&gfwm e es e eseeineiesaeeieestnenneaeeeanan et aratnaanns 51.5 225.2 38.8 80.1 —6L.0 —~54.0 137.6 370.1
10071012 4 x e eetee e e e et et et ta e e e am e e 15,2 76. 4 13.5 18.2 —48.3 —32.7 35.2 08,8
10021907 e emeeee e eee e ene et a e e rieeaaranaas 314 84.3 22,2 52.4 —24.6 —31.7 75.8 141.0

1 A minus sign (—) denotes decrease.

The total kilowatt capacity of the dynamos installed
in central electric stations increased 3,922,454 kilo-
watts, or 323.6 per cent, from 1902 to 1912. Of this
increase, 8,667,157, or 93.5 per cent, was contributed
by the commercial stations.

The total capacity of the direct-current constant-
voltage dynamos increased 99,597 kilowatts, or 30.2
per cent, in the 10 years, of which increase the commer-
cial stations contributed 85.8 per cent.

On the other hand, the capacity of the direct-
current, constant-amperage dynamos decreased 102,-
038 kilowatts, or 70 per cent, during the same period.
Of this decrease, 86,815 kilowatts, or 85.1 per cent,
is shown for the commercial stations. The tendency
to eliminate this latter type of dynamo is demonstrated
by the fact that the total kilowatt capacity of con-
stant-amperage dynamos in commercial and municipal
stations combined constituted only nine-tenths of 1
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per cent of the total reported for all types of dynamos
in 1912, compared with 3 per cent in 1907 and 12 per
cent in 1902.

The total capacity of the alternating-current dyna-
mos in all central electric stations increased 3,924,895
kilowatts, or over 500 per cent, from 1902 to 1912.
Tn 1902 the total kilowatt capacity of alternating
dynamos located in commercial and municipal stations
combined represented 60.7 per cent of the total capacity
for all classes of dynamos; in 1907 this proportion was
82 per cent; and in 1912, 90.8 per cent. The kilowatt
capacity of the alternating-current dynamos reported

¢
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by commercial stations formed 60.8 per cent of the
Kilowatt capacity for all kinds of dynamos in 1902, 82.3
per cent in 1907, and 91 per cent in 1912, while for
municipal stations the corresponding proportions were
59.7 per cent, 78 per cent, and 87.9 per cent.

Next to the output of the stations, the capacity of
the generating equipment and the increase from
census to census furnish a measure of the growth of
the electrical industries. In Table 26 this growth is
shown, as indicated by dynamo capacity of all central
electric stations, by geographic divisions and states,
for 1912, 1907, and 1902.

" CENTRAL ELECTRIC STATIONS—TOTAL KILOWATT CAPACITY OF DYNAMOS, BY GEOGRAPHIC DIVISIONS AND
STATES: 1912, 1907, AND 1902

Table 26 TOTAL EILOWATT CAPACITY OF P PER CENT
DYNAMOS, Actual e cent DISTRIBUTION.
DIVISION AND STATE. 1%55&1‘33:2 oveane:
1912 1907 1902 1902-1912]| 1930 | 1907 | 1902
UNLIED STATES . <. - eevnneseeeeeesnesnsmaee e sssassmeemmemnsmnmnsnnemnennns 5,134,080 | 2,709,925 | 1,212,235 3,022,454 323.6 | 100.0| 100.0| 100.0
(GEOGRAPHIC DIVISIONS:
NEW BDEIIA .+« o e eee e e eeeee e s ee e eees e e e e e e e e e n e e a e enan 514,880 | 989,388 | 162,780 || as2,200| 216.3) 100! 10.7] 13
Middle Atlantic:..... 1,378,811 | 765,140 | 354,760 || 1,024,051 | 288.7| 26.9| 282 29,
East North Cenfral, ... 1176528 | 559,760 | 275,569 95 3269 22.9| 20.7| a9
West North Central.. 04172 | 245,252 90,945 | 304)227| 3044 791 To1 3.
South Atlantie....... 412779 | 195,300 62,301 || 350,478 | 626 80| 7.2 5.
East South Central. - 150,042 77,059 30327 || Ti0)715| 9815 g2.9] 2.8 3.
West South Central.. . 158,360 88,910 42,932 | 115,437 |  268.9 31| 33 3.
MOUNEATN o oseeenonr 261,119 | 151,082 65,952 | 105,167 |  295.9 51| 5.8 5.
PACHIC. «evvemnversnomoes eI 677,080 | 337,375 | 108,660 | 569,320 | 523.9| 13.2| 125 9,
NEW Ener.m
MBI « 2 o2 e s e see e aemnee s etk m e e e et e e et e e ne e en e an e s aaras 58,757 39,200 15,291 43,466 | 2843 1L4| 13.6 9.4
New Hampshir. 57,768 31,017 17,777 0,901 | 2260 1L2] 10| 109
Vermont............. 29,488 21, 854 11442 18,028 | 157.5 57| 7.6 7.0
Massachusetts. . . 252,732 | 135,024 90624 |l 162,108| 789l 40.1| 70| s
Rhode Island. : . 38,500 21,040 12,130 26,370 |  217.2 5| 7.3 7.6
ConneeHents . —eone e onoes s SRRSO 77,655 39363 15,516 82,189 | 400.5| 151| 13.6 95
MIDDLE ATLANTIC: )
New York. . 772,080 | 482,031 | 187,252 bs4,778| o s12.3ll se0| 630 s
New Jersoy.. . 179,477 70, 568 46120l 1330357 2802 130 @.2| 130
Pennsylvania. 497304 | 212548 | 121,388 | 305,916 | - 252.0| 8LO| 27.8| a4
_ EAST NORTH CENTRAL:
QB0 « e e meemammee e e eeae e e e e s ee e e e e e eeaeanas 244,182 | 126,533 69,8111 174,371 | 240.8 |l 208 22.8| 253
Tndiana. 135,801 81,576 38,144 97,657 | 256.0( 1L5| 14.6| 13.8
Tllincis. ... £49,017 | 209226 | 100,320 | 340,507 | 348.5| 38.2| 37.4| 3B4
Michigan. 247,789 | 101,714 44,1768 || 203,613 | 4e0.9| 2.1 18.2| 180
Wisconsin 98,839 | 40)711 23,118 75,721 |  327.5 84| 7.3 84
WE?& iﬁTn ORT& CENTRAL:
50
TOWae o LT sar|  avose| aeme| smam| ael mal B &3
Missouri. . 122,786 68,467 32,100 90,68 | 282.5| 30.a] 270! =1
North Dak 10,824 5,819 2,042 8782 | 4301 2,71 ‘2.4 2.0
South Dakot 20,032 10,046 2,910 17,125 583.3 500 41 29
Nebraska.. . 34, 586 20,041 8412 26,174 | 3112 86| &2 54
Kansas. . ............ 69,205 30,307 8,508 ,609 | 7051 17.1| 12.4 86
SoutH Iém.m%c
Delaware, District of Colum’ 155 11 S
Virginiae, it of Colum b, and Maryland ol wEel Ghe| men| esl Rrl %A %Il owus
West Virginia. .. 20,772 14,726 6,985 22,787 | 3262 7.2 7.5 12
North Carolina., . 137009 13,011 4,141 38,958 1| 10| 71 5.6
South Carolin. 132,408 51,271 13,390 || 119,018 | sss.9 || 21| 263 o1
Iqiaorl%m 50,232 35,446 7,62 18612 | 6380 To| 83| a8
orida 23619 7,804 4,699 18,920 402,68 57| 4.0 75
54,062 99,140 15,012 39,050 | 260.1( 36.0 .
49,640 20,911 14,736 34,004 | 23691 331 w3 ne
24,477 17,124 4,473 20,004 | 4472l 16.3] 22.2| 114
21,863 9,854 5,106 16,757 328.2| 146 12 180
16,335 9,678 6,024 10,31 irne| 10 .
10169 15,175 7,781 11,388 |  148.4 123 19 1 }3(1)
38,301 15,499 3,019 35,282 11687 242 17,4 7.0
84, 564 48558 26,108 58,456 | 2930 | 53.4| 54.6| 60.8
74,398 39,602 22,055 52,343 | 237.3 1| 28 ) .
35,656 7,082 2; 774 32,882 | 1185.4 wel =2 e
)21 3,208 1,831 6,38 348.5 31| 201 2.8
S X 3 X .
14,756 4,939 1,811 12,045 | 714:8 57l %3 5 5
37,935 33,592 13,923 24,012 1725 | 45| e22.2| o1
10'513 5,690 764 9,740 | 1276.0 40| ‘38 L2
Pacrric:
‘Washin,
ashington 7,283 66,308 13,679 43,604 |  318.8| 84| 10.7| 128
Srsgon ... (s 32,587 11,165 21,251 |  190.3 a8l 97| 1w
88,281 238480 83,816 || 504,465| 6019 s6.8| 7o, 1

[~12 Y3 L300 ST
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Table 26 furnishes a comprehensive idea of the
growth of the central electric station industry in the
different geographic divisions and states. Of the total
kilowatt capacity reported for the United States in
1912, four of the geographic divisions combined,
namely, the Middle Atlantic, East North Central, Pa-
cific, and New England, ranking in the order named,
contributed 73 per cent. The South Atlantic division,
which reported but 8 per cent of the total kilowatt
capacity in 1912, showed the greatest per cent of
increase during the decade, and New England the
smallest per cent.

‘DragrAM 10.—CENTRAL BELECTRIC STATIONS—Kmowarr Ca-
PACITY oF DYyNAMOs, BY StaTes; 1912, 1907, AND 1902,

DIRECT ALTERNATING AND POLYPHASE CURRENT
cu?nsn'r i KILOWATT CAPACITY IN THOUSANDS

REW YORK

CALIFORNIA

RLINOIS

PENNBYLVARIA
MICHIGAN

MASSACHUBETTS
DHIO
NEW JERSEY

BOUTH CAROLINA
INDIANA
MISSOURI

MINNESOTA
‘WIBCONSIN
TEXAS
MONTANA
CONNEGTICUT
COLORADD

KANBAS
‘WABHINGTON
MAIRE
GEORQIA

NEW HAMPSHIRE

KENTUCKY
TENNESSEE
NORTH CARQLINA
DEL. AND D, C.
Jowa

MARYLAND
VIRGINIA

UTAH

IDAHO
RHODEIBLAND
OKLAHOMA
OREGON
NEBRASKA
VERMONT

WEST VIRGINIA
FLORIDA
ALABAMA
MISSISSIFRI
BOUTH DAKOTA
ARKANSAS
ARIZONA
LOUISIANA
NEVADA

WYOMING

NEW MEXICO
NOATH DAKOTA

Considering the relative importance of the different .
geographic divisions as measured by their proportions
of the total, they were practically the same at all three
censuses. The only change in their relative positions
took place between the South Atlantic and West
North Central divisions. The former, occupying
fifth place in 1902, dropped to sixth in 1907, but re-
gained fifth place in 1912, while the West North Cen-
tral, which was sixth in importance in 1902, in 1907
advanced to fifth place, but in 1912 dropped back
again to the sixth position.

Among the states, New York and California com-~
bined reported an actual increase in capacity of
1,089,243 kilowatts, or 27.8 per cent of the total in-
crease for the United States, between 1902 and 1912.
In addition to these two states, seven states, namely,
Iilinois, Pennsylvania, Michigan, Ohio, Massachusetts,
New Jersey, and South Carolina, each reported an in-
crease during the decade of 100,000 or more kilowatts
in the dynamo capacity of their central stations. The
combined increase for these nine states was 2,537,223
kilowatts, or 64.7 per cent of the total increase for the
United States.

It appears from these figures that during the decade
the remaining 39 states, together with the District of
Columbia, reported a total actual increase in dynamo
capacity of 1,385,231 kilowatts, or 85.3 per cent of the
increase for all states combined.

Exceptionally large actual increases in dynamo ca~
pacity are shown during the decade for several of the
states, among which may be mentioned New York,
with 584,778 kilowatts; California, 504,465 kilowatts;
Ilinois, 349,597 kilowatts; and Pennsylvania, 305,916
kilowatts. Of these four states, the largest rate
of increase is shown for California, 601.9 per cent.
There are a number of states, however, for which
larger percentages of increase are shown, but the sta-
tions were generally small or the industry but slightly
developed in 1902, and, with the exception of South
Carolina, none of them had a capacity of 100,000
kilowatts or more in 1912. The largest percentage of
increase from 1902 to 1912 (1,276) was for Nevada, for
which state the capacity increased from 764 kilowatts
to 10,513 kilowatts.

As a further illustration of the growth in the dy-
namo capacity of the central stations, Table 27 gives
for these stations their number, arranged in groups
according to the total kilowatt capacity of the
dynamos, by geographic divisions, for 1912 and 1907.

Of the total kilowatt capacity of dynamos in ecen-
tral electric stations in 1912, the Middle Atlantic
division reported 26.9 per cent, the Hast North Central
22.9 per cent, the Pacific 13.2 per cent, and New Eng-
land 10 per cent of the total for the United States.
These four geographic divisions combined reported
73 per cent of the total for the United States in 1912
and 72.1 per cent in 1907. These four divisions also
reported 78.7 per cent of the dynamo capacity for
stations having a capacity of 5,000 kilowatts and
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over, compared with 78.4 per cent in 1907. This
table emphasizes the growth of stations having a
dynamo capacity of over 5,000 kilowatts. The total
capacity of dynamos of this class increased 2,177,429,
or 152 per cent, during the five-year period 1907-1912,
this gain forming 89.8 per cent of the total increase
for the dynamos of all groups combined. The total
kilowatt capacity for this class formed 70.3 per cent of
the entire dynamo equipment in central electric sta-

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

tions in 1912, compared with 52.9 per cent in 1907.
Six of the nine geographic divisions show a de-
creased capacity for the smallest class of dynamos,
and there was a decrease of 12,030 kilowatts, or 4.6
per cent, durlng the five-year period in their total
for the Umted States. The tendency toward the use
of dynamos of larger capacity is evidenced by the
fact that the percentages of increase are greater for
these classes than for the smaller ones.

CENTRAL ELECTRIC STATIONS—NUMBER, BY DYNAMO CAPACITY AND BY GEOGRAPHIC DIVISIONS: 1912 AND 1907,

mable 27 STATIONS GROUPED ACCORDING T0 DYNAMO CAPACITY. St
tions
TOTAL. hav
Under 200 200 and under | 500 and under |1,000 and under | 2,000 and under | 5,000 kilowatts ing no
I kilowatts. 500 kilowatts. | 1,000 kilowatts. ,000 kilowatts. | 5, 1000 kilowatts. and over. &
1 en- gener-
DIVISION. g géuip-
Num- : Num- Num- _ | Num- _ | Num- _ | Num- . (Num-( ment
ber of | Kilowatt | or of | Kilowats| ber of oo Ber of dle- bor of e bor of o Ror of | Kilowas num-
sta- | capacity. || sta- |capacity.| sta- v sla- 5 ; sta- LC8 | “sta. | capacity. -
tions. pacty thoms. | PO iong. | PACIEY: | tions, pagity. tions, | PREIY. | tiong | PROIY. | giong. er)
United States.....ccauun. 1912 || 5,221 5 134,089 2,002 | 250,571 048 | 278,505 337 | 228,885 214 | 301,495 162 | 404,993 161 |3, 610,240 507
1907 4, 714 709 225 3 033 262, 601 821 | 246,016 2060 1‘(" 004 169 | 228,313 115 356{ 821 75 1 432}811 227
Per cent of increase 2.i...... 10.8 0. 5 245 —4. 15.5 13.2] 25.3 5 26.6 832.1) 32.2 30,3 | 114.7 152.0 | 123.3
New England....cooeveemaannnn 1912 368 514, 889 102 9,609 64 | 20,300 39 27,2855 361 50,260 26| 79,047 24 | 328,418 w
e 1007 || 305| 289)388 || 47| 1ol 74 24,044 41| o7eo7| 351 50,415 | 22 66,725 9| 106,077 37
Per cent of inerease 2. ... |...... 0.8 ! ’7 7.9 || —30.6 -30,2 |—-13.5{ —17.3 | —4.9 —-2.2 2.9 —0.3 ] 18.2 18.5 | 166.7 209 108.1
Middle Atlantic.....c.coovennnn 1012 660 | 1,378,811 249 23,823 144 | 43,851 661 46,037 43 | 61,815 36 | 108,018 32 (1 090,267 99
1507 705 760 140 334 31,928 150 4() 409 © 72} 50,424 41 | 52,574 28 82 889 18 000 866 62
Per cent of increasp 2. ... ..loeoi.n ~5.1 80.2 || —25.4 —285. —4.0 —5.6( —8.3 —3 7 4.9 17.6 | 28.6 50 7.8 118 7 8.7
East North Central............ 1912 § 1,260 | 1,176,528 723 64,843 241 | 70,782 76 50,290 b4 | 75,376 30 96,947 30 | 818,200 106 -
1907 || 1,295 559 76 800 79,936 229 | 66,357 47,0633 34 | 41,158 ()6 334 13 | 258,343 21
Per cent of increase 2.......f...... —2.7 110. 21 —20.2 —18.9 5.2 6.7 8 0 5.6] 58.8 83.1 36 4 b 11130.8 216.7 { 404,
‘West North Ceniral............ 1912 3 1,077 404,172 1 , 760 60, 340 166 | 47,739 54 | 36,761 16 | 23,5632 12| 36,515 12 | 199,285 57
1007 800 245 252 0621 51,5656 117 34 327 25| 15,714 13 17 798 5 1-), 420 7| 110,437 12
Por cent of increase. . .oveenfeenn.. 34.6 61 8 22,4 | 17,0 | 41.9 9.1 116.0 133.9 | 23.1 42,2 140.0 136.8 | T71.4 80.5 | 3750
South Atlanbic................. 1012 512 412,779 278 24,825 107 t 381,313 28 | 18,953 17| 22,304 13 35 47 15 | 279,547 54
1907 390 195, 309 250 22,180 90 | 26,068 11 7,055 10 | 13,758 8 21 b3‘1 7 103 419 14
Per cent of InCrease. cveveea]vann.n 31.3 111.3 11.2 1191 18.9 17.4 | 154.5 147.6 | 70.0 62.8| 62.5 6 114.3 150 3 28.7
East South Central............ 1912 330 150,042 216 18,522 69 | 19,4909 15 10,900 8| 11,384 6] 17,712 8 72,025 8
. 284 77,059 219 19,394 46 | 13,285 7 4,961 3 4,795 6 23 524 1 11,100 2
Per cent of increase . .. 16.2 94,7 —-1.4 —4,5{ 60.0 46.8 | 114.3 119.7 | 166.7 137.4 J...een. -§4 700.0 548.0 1 3800.0
‘West South Central............ 607 158, 369 362 30,697 871 23,760 241 15,175 11| 16,007 91 30,172 b 42,549 9
. 1007 395 88,910 311 23,025 52 |- la 187 13 8, 865 8 12 125 61 18,0608 2 10 500 3
Per cent of increase I P, 28.4 373 1 -16. 4 29.9 | 07.3 56,5 | sd. 6 ‘4'1. 2| 37.5 2.0 | 50.0 62,1 [ 150.0 305.2 | 200, 0
Mountain.....coooveeiiiin.... 1012 250 261,119 107 9,791 44 | 13,674 24 | 14,006 18| 25,556 81 21,200 15 | 175,902 34
. 1907 219 151,032 119 9,975 32 9,931 20 13 302 91 12,807 10 -31 067 4] 73 950 23
Per cent of increaso 2 R P, 14.2 62. 9 —10.1 —1.8| 3.5 3774 20.0 12. 7| 100.0 99.5 | —20.0 —31 81 150.0 137.9 47.8
PACHIC e wefi 28| errosoll 1050 s1m| 2si 7ove] 1| 8518 1| w17 12 aoess| 20 sesesr] 63
3 1907 261 337,375 131 10,248 31 9,202 10 6,243 16 | 22,883 8| 30,620 12 258 119 53
Per cent of increase 2. ......|...... -~5.0 101.0 || —19.8 -~20,8 1—16.1 ~18.2 10.0 3‘3 4 ~31.2| —33.7| 50.7 29.4 ) 06.7 152, 0 18.9

1 Beo page 25 for states composing tho seveoral geographic divisions.

Number (gf stations without generators.—The economy
and dependability of the generation of electrical
energy by large stations and the continued extension
of transmission lines enable them to supply electric
current to the smaller stations at a price which has
made it desirable for many stations to discontinue the
use of their generating equipment and to purchase cur-
rent. In addition to this matter of economy of opera~
tion, no doubt another reason for the abandonment of
the generating equipment of a number of plants was
the concentration of stations under a single ownership.

In Table 28 are given the numbers of commercial
and municipal stations that reported no generating
equipment, by geographic divisions, for 1912.

In 1912 almost one-tenth (9.7 per cent) of the 5,221
central electric stations were without generating equip-
ment. In 1907, of the 4,714 stations, 227, or 4.8 per
cent, were w1thout generators, and in 1902, of the

2 A minus sign (—) denotes decrease.

3,620 stations, there were 78, or 2.2 per cent, without
such equipment. In 1912 the proportion of stations
without generators was greater for the commercial
than for the municipal stations, 10.8 per cent and

7.2 per cent, respectively. A summary of these figures

is significant of the growth of the number of central
electric stations reporting no generators. 'The propor-
tion of stations which purchased all of the current
used formed 2.2 per cent of the total number of sta-
tions in 1902, 4.8 per cent in 1907, and 9.7 per cent in
1912.

Of the several geographic divisions, the Pacific,
which reported 4.8 per cent of the total number of
stations, and the New England, which reported 7 per
cent, show the largest proportions of stations without
generating equipment, 25.4 and 20.9 per cent, respec-
tively, of the totals for those divisions, while the East
South Central and West South Central, which reported
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6.3 and 9.7 per cent of all stations, had the smallest
proportions without, generators, 2.4 and 1.8 per cent
of their respective totals.

TOTAL NUMBER OF COMMERCIAL AND MUNICIPAL CENTRAL
ELECTRIC STATIONS AND NUMBER HAVING NO GENER-
ATING EQUIPMENT, BY GEOGRAPHIC DIVISIONS: 1912.

Table 28

Total, Numbher of stations.

No generat~
ing equip-
ment.

DIVISION.* All stations. Commercial. | Municipal.

"Per Per No No
! . gener- gener-
I‘{)‘;’rl_l ch%t I‘{)‘gﬂ cf)?t Total. | ating | Total. | ating

equuip-| equip-
total. total. equip- Thent.

United States.....} 5,221 |100.0 507 1100.0 ]! 3,659 394 | 1,562 113

New England.......... 3681 7.0 771 15.2 311 61 57 16
Middle Atlantic........ 6069 | 12.8 99 [ 18.5 567 92 102 7
East North Central....: ¢ 1,260 | 24.1 106 | 20.7 786 81| 474 24
" 'West North Central.....] 1,077 | 20.8 57 | 11.4 678 38 399 20
South Atlantle......... 512 9.8 54 | 10.7 308 31 204 23 -
East South Central.. ... 330 | 6.3 8! L6 202 6| 128 2
‘West South Central.....} 507 | 9.7 9 1.8 385 71 o122 2
250 | 4.8 34| 6.7 211 28 39
248 | 4.8 63124 ) 211 50 37 13

1See page 25 for states composing the several geographic divisions. -

Output of stations in kilowatt hours.—It is impracti-
cable to show relative figures for the capacity of dyna-
mos a8 associated with the output of stations, since
there is no- way to determine from the census returns
the number of hours the dynamos were operated or
the varying conditions, from peak load to but a frac-
tion thereof. Neither is it possible to determine the
average price per kilowatt hour from the income
shown for electric service. The kilowatt-hour output
represents the current as recorded at the switchboard,
which is considerably in excess of the amount delivered
for consumption; and in addition the recorded output
includes an indeterminable amount of current taken
by the stations for their own uses, for which noincome
is received. Again, there is a duplication of income
for current which is bought and resold. Current is
frequently taken for distribution arid sale by the sub-
sidiary stations of the company producing it at prices
per kilowatt hour which are often matters of book-
keeping, but which, in a sense, constitute a duplication
of income for the same current.

It is doubtless true, however, that the equipment
of all generating stations is in accordance with the
demands made upon them for electrical energy; and
probably no data, therefore, furnish a better idea of
the growth of the industry than the figures showing
‘the kilowatt-hour output of all stations from 1902 to
1912.

Table 29 gives for central electric stations and elec-
tric railways the kilowatt-hour output of generating
stations for 1912, 1907, and 1902.

The total current generated during 1912 amounted
to approximately seventeen and one-half billion kilo-
watt hours, an increase of 268.8 per cent for the decade
and 65.6 per cent between 1907 and 1912, in contrast

58795°—15——4

with an increase of 122.7 per cent between 1902 and
1907.

CENTRAL ELECTRIC STATIONS AND ELECTRIC

Table 29
: RAILWAYS—OUTPUT OF GENERATING STA=
¢ . TIONS.
1912 [ " 1007 1902
KILOWATT HOURS.
TOtaleeeneeenenrnnienenenens 17,585, 662, 014 l 10,621,406, 837 | 4, 768, 535, 512

Central stations. . ......oco.oeenon.. 11,532,963,006 | 5,862,276,737 | 2, 507,051,115
Com;nercia.l. 10,095,436,276 | 5,572,813,049 | 2,311, 146,676
Municipal 537,526,730 | 280,462,788 | 195, 004,439

Electric railways. « ..oveeeeeennn... 6,052, 699,008 | 4,759,130,100 | 2,261,484,397

PER CENT OF TOTAL.

Central StAHIONS. v.vveeeennnneones " 85,6 55.2 52.6
Commercial.. ...o.cvvuiinnnn .. 62.5 52.5 48.5
Municipal 3.1 2.7 4.1

Electricrailways. ....ooooena..... 34.4 44.8 47.4

PER CENT OF INCREASE.
1902-1912 19071912 | 1902-1907
Totale e iee i iieaieaiaaaan 268.8 65.6 122.7

Central stations..........c......... 360.0 96.7 133.8
Commercial.. 375.8 97.3 141.1
Maunicipal. . . 174.4 85.7 47.8

Electrie rallways. c coooeeeiiaaa.. 167.6 27.2 . 110.4

DiseramM 11.—CENTRAL ELEcTRIC STATIONS AND ELECTRIC
Rarnways—EKmowarr-Hour Oureur: 1912, 1907, aNp 1902,
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In 1902 central electric stations generated 52.6 per
cent of the current, while electric railways produced
47.4. The corresponding figures for 1907 were 55.2 per
cent and 44.8 per cent, and in 1912 central stations
reported 65.6 per cent of the total, while the propor-
tion for electric railways had dropped to 34.4 per cent.
Of the entire output of central stations, the proportion
for the municipal stations has decreased at each suc-
ceeding census, forming 7.8 per cent of the total in

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

1902, 4.9 per cent in 1907, and 4.7 per cent in 1912.
The per cent of increase in the output of the central
electric stations during the decade 1902-1912-(360)
was more than double that shown for the electric rail-
ways (167.6). .
Table 30 shows the output of the central electric
stations in kilowatt hours, by geographic divisions and
states, for 1912, 1907, and 1902, together with the
actual and the percentage of increase for the decade.

CENTRAL ELECTRIC STATIONS—OQUTPUT OF GENERATING STATIONS, BY GEOGRAPHIC DIVISIONS AND STATES:
. 1912, 1907, AND 1902. ' .

OUTPUT OF STATIONS (KILOWATT HOURS),

Table 30
DIVISION AND BTATE. . Per cent
1912 1907 1902 Actpal Incresse: Inomse:
1902-1912
URITED S AT E S e aen e eneaannarranesaracncmansenssnsaaesasnanssnnnnsnnns 11,532,963, 006 5,862,276, 737 2,507,061,115 '9,025,911,891 360. 0+
GEOGRAPLIC DIVISIONS: . . :
NoW EOZINA . ..ot eieiasirieeneeeneeeeeeemesaen e aeme e emann e 79,272,535 473,02, 067 247,727, 501 631, 545, 034 254, &
Middie Atlantic. .1 1l Il 3,548, 605,305 2,009,304, 160 1,021,603, 500 2,527,001, 805 2474
East North Central... .01 0TIl l I Il 2,527,964, 007 1,075, 933, 354 475,097,910 2,052,866, 187 1821
West North Gentra{. ... 11l 712,595, 442 386, 180, 647 160, 964,203 542,631, 239 319.8
SOULH, AUBTEIC . . vvvnonnnsansonsn oo e eee oo 679,856, 425 266, 437,175 | 102, 990, 575 576, 865, 850 560, 1
Rast South Central................. .. .. LIl 227, 664, 808 118, 631, 967 73, 750, 879 153,913,929 208.7
Wesb South Central. . 210000 T I 9331947, 656 138, 755, 643 80, 154,471 153,703, 185 Lo
MoUD(RIT. e e vene.rss . R 845,303, 852 381, 032,187 145,780,112 609, 813, 770 4709
PaCifiC. .- weenonroeneonns BSOS el 1,877, 662, 856 1,012,199, 537 189,981, 964 1,687, 680, 892 888.3
NEW ENGLAND:
MAD0. 0 euecrennnnnnns 117,092, 565 66,136, 651 21,987,700 95,104, 865
New Hampshire 126,593,970 55,258, 921 27,377:793 90,216,177 §§§i
Vermont. - ... 552, 29,923,333 22,374, 060 34,178,917 1528
Massachusetis 386, 254, 204 219, 425, 807 125,813,392 260,440, 002 2070
Rhode Isiand . 62,108, 528 35,651,323 23,436, 435 38, 670, 093 165, 0
O T RO SO 130, 672,201 67, 406,232 26,738,121 103,934, 080 38,7
MIDDLE ATLANTIC: :
New York 2,175,043, 634 | 1,452,222, 471 701,769, 716 1,473,278,918 :
Now Jersey 383,891, 504 140,527, 522 78,739, 456 ’ 305,152, 048 e
Pennsylvania 989, 665, 167 418, 554, 167 241,004) 328 748, 570, 839 ‘31022.
399,101,300 217,311,924 127,437,383 271, 663,926
236, 044,000 130, 263, 603 75, 585, 493 161,358, 507 §%§§
1,150, 900, 306 487, 657,328 161, 543, 646 089, 356, 660 6124
525,615, 508 208, 154, 199 80, 564, 630 445,050, 878 552.4
215,402, 974 52, 546,210 29, 966, 758 185, 436, 216 618,8
186, 045,055 87,579,431 40,258, 632 145,786, 423 :
87,106, 647 37,729, 072 36, 506, 425 30, 660,222 Sgil é
232, 828,763 147,328, 446 57,450,731 175,318,032
1 378, 3053
34,303 704 1550 £550,007 O | o2
5 0 20,447, 747
SmE umm o osmn &8N g
3 2] 'y 149, , 326, 119,926,470 809.9
Dela 3,412,319 4,714,074 2,794,520 617,799
Maryland 1. 010700 23,6207 117 47,868, 875 29,128,125 1,500,002 2?,{%
g;st\:ic.t of Columbia. .. 40,953, 449 95,820, 448 15,077,352 25,876,007 171,68
PENIS. .. 28,724, 684 10,208, 360 6,879,243 21,845, 441 317.6
West Virginia. .20 0000 42,344,798 24,871,317 11,355,905 30,988, 801 272,09
North Caroling........ 70, 552, 737 13,171,681 8,351,346 62,201, 391 744.8
South Caroling........ 856, 771,757 68, 696, 424 18,426,763 338,344, 994 1,826.2
QOOIGIL 2nen e wenerronns 87,5711 815 59,311,202 9,911)243 77,660,572 | 73,
Florida. ... ... 0l 25,805, 751 11, 765, 994 8,066,078 17,829, 673 2210
EAS? SoUTH CENTRAL:
TEOMIEUCKY « < e v e e e et e e et et e e et e e e et et e e e e e s e nl 75,593,179 37,232,623 27,835,614 47,757, 5
Tennessee. . ......... 75, 544, 803 34,847,956 24,472, 632 51,072, zg? %éﬁ 9/
Alshama. 1L 48, 602, 553 30,846, 764 11,616,707 36,985, 846 318, 4
ississippi 27,924, 183 15,704, 624 9,825,026 18,098, 257 1842
Wesr SourH CENTRAL:
Arkansas.. 17,786, 660 11,519,316 9,965,097 820, 66 7
Louisiana 3 18,328,080 26,421,316 17,474, 261 7’8531%‘153 '213
e Swml o oEEm S8R anE)
it 008, ,829, , 888, 450 1005120, 369 204.8
MOUNTAIN:
Montana......... e, 379,212, 617 137,379, 261 36,435, 766 842,776
Tdaho.., 10 = 115,812) 202 9,577, 585 5,018, 149 110, ;641% e
Coloatios 183,700 006 123/ 530,0%3 50,179, o84 wana | e
75,21 084 7
New Mexico. 9,027,824 4761434 2,637,810 Da0ot | s
Arizona.... . 32, 960, 084 9,392,302 3,662,045 29,208, 030 800.0
v ah.i:.. ISR, . 86, 634, 658 61,672, 661 32,457, 063 54,177, 595 166, 9
evada. v e Ll I 44,989, 772 29,621,730 1,508,910 43, 460, 862 198, 0
Paciric:
‘Washington 2..... e reeeraiaaaaas e e aan 78
Oront : : T e 2o a0 17 551 oo Waren| sl
California 1,747, 459, 041 661, 606, 300 159,728, 042 1,504,730,009 | 1,044.2

! The decrease from 1907 to 1912 is due to the fact that one of the largest companies in Maryland, which generated the current used in 1907, purchased from outside the

stato most of that used in 1912,

? The docrease from 1907 to 1912 Is due to the fact that companies which were included among the central stations in 1907 have since that date been taken aver by the

railways and included with them in the report for the electric rnilway industry in

1912,
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Comparing the output of central stations for 1912
with that for 1902, there was an increase of 9,025,-
911,891 kilowatt hours, or 360 per cent, in the amount
of electricity produced annually.

The proportions of the total output reported for the

different geographic divisions show considerable varia-~

tion at the several censuses. The percentages of the
total output for five of the divisions were less in 1912
than in 1902, as follows: The proportion for the New
England division decreased from 9.9 per cent in 1902
to 7.6 per cent in 1912; the Middle Atlantic, from 40.7
to 30.8; the West North Central, from 6.8 to 6.2; the
East South Central, from 2.9 to 2; and the West South
Central, from 3.2 to 2 per cent. On the other hand,
the proportions for the remaining divisions increased
during the decade—that for the East North Central,
from 19 per cent in 1902 to 21.9 per cent in 1912;
the South Atlantic, from 4.1 to 5.9; the Mountain,
from 5.8 to 7.3; and the Pacific, frém 7.6 to 16.3, the in-
crease for this division being little short of phenomenal.

Of the total actual increase, the Middle Atlantic
division reported 2,527,001,805 kilowatt hours, or
28 per cent; the Iast North Central -division
2,052,866,187 kilowatt hours, or 22.7 per cent; and

the Pacific division 1,687,680,892 kilowatt hours, or

18.7 per cent; these three divisions combined reporting
an actual increase during the decade of 6,267,548,884
kilowatt hours, or 69.4 per cent of the total. The

smallest proportion of the actual increase from 1902
to 1912 is shown for the West South Central division, -

with 153,793,185 kilowatt hours, or 1.7 per cent of
the total.

Disgram 12.—CenTrRAL Eiporric Sratrons—XKirowarr-Hour
Ovurput, BY GEOGRAPHIC Drvisions: 1912, 1907, anp 1902.

BILLIONS

MIDDLE ATLANTIC
EAST NORTH CENTRAL E o
PACIFIC

NEW ENGLAND

MOUNTAIN ERE1907
Qzzzza 902

WEST NORTH GENTRAL §

SOUTH ATLANTIC
WEST SOUTH GENTRAL [

EAST SOUTH CENTRAL [

Exceptionally large proportions of increase in the
output of stations during the decade 1902-1912 are
shown for South Carolina, Oklahoma, California, Mon-~
tana, Kansas, Arizona, Georgia, and North Carolina,
in the order named. The totals shown in the table for
these states are eloquent as indicating the growth
therein of the electrical industries.
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DIA.GRAM 13.—CeNTrRAL ELECTRIC STATIONS-—-—KILOWA’L'I‘-EOUR
OvuTtruT, BY SrtaTes: 1912, 1967, AND 1902.

HUNDREDS OF MILLIONS

o s L) 12 10- 20

NEW YORK

CALIFORNIA

LuNois

PENNSYLVANIA ﬂ“ .

MICHIGAN —

oHio

MASSACHUSETTS

NEW JERSEY S |

MONTANA e

SOUTH GAROLINA i

INDIANA .

MISSOURI »

WISCONSIN

MINNESOTA

COLORADO

TEXAS

KANSAS

CONNEGTICUT

NEW HAMPSHIRE

MAINE

IDAHO

GEORGIA
R 1512

UTAH 1007
Bz 1902

KENTUOKY

TENNESSEE

WASHINGTON o3

NORTH CAROLINA
1owA

RHODE ISLAND
OREGON
VERMONT
NEBRASKA
OKLAHOMA
ALABAMA
NEVADA
DELAWARE AND D, C.
WEST VIRGINIA

ARIZONA

VIRGINIA
MISBISS!IPP!
FLORIDA
SOUTH DAKOTA
MARYLAND
LOUISIANA
ARKANSAS
NORTH DAKOTA
WYOMING

NEW MEXICO

The presentation of state totals of output of the
central electric stations would be the best indication
of the growth in the central station industry were it
not for the fact, previously referred to, that central
electric stations at one census may at another census
be combined and reported with electric railways
to .an extent which might impair the comparative
value of such figures. A noticeable instance of this
kind took place in Washington, for which state the
output was 257,785,236 kilowatt hours in 1907 and
only 71,414,473 in 1912. . Precisely the same condi-



tions existed in Louisiana and Delaware, for which

.
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states there was a decrease inx the output between 1907
and 1912. Another decrease from 1907 to 1912 is
shown for Maryland. In this latter instance, how-
ever, the decreased output was due to the fact that
one of the largest stations in the state, which in 1907
generated the current consumed, in 1912 purchased
it from a station located in Pennsylvania. ,
Purchased current—Not until the census of 1912
did the schedule used by the Census Office call for the
amount of electric current purchased, and statistics

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

of this character, therefore, are confined to that year.
In a very few instances some of the current purchased
was generated in Canada, the most notable case being
that for a company in New York state which reported
the purchase of a large amount of current generated
in that country

Table 31 gives for central electric stations and elec-
tric railways the number of kilowatt hours of pur-
chased current, the amount paid for such current,
and the average cost per kilowatt hour, by geographic
divisions, for 1912.

CENTRAL ELECTRIC STATIONS AND ELECTRIC RAILWAYS—PURCHASED CURRENT, KILOWATT HOURS, AND
AMOUNT PAID FOR PURCHASED CURRENT, BY GEOGRAPHIC DIVISIONS: 1912.

IO RID NG DT

Table 31 TOTAL. CENTRAL ELECTRIC STATIONS. ELECTRIC RAILWAYS. -
Averago Amount Average Al £ Average
DIVISION.! Purchased %;r;dat}g;; cost per {| Purchased paigl}gr cost per | Purchased pﬁgt}gr cost per
klloowt'u{;(tullx%urs purchased kl}l&wntt kilo%‘vlgﬁféurs purchased kllowatt kilo%vugie;!]]l%urs burchased kl]ll%watt
& "| eurremt. | (gonts. "| Tearremt. | oo nts). "| “current.2 (cenltg)
United S60085 ..t vne e cnreenanennnns 5, 680,821,386 sl;z, 620, 874 0.8 2,613,502,605 | $18,074,344 0.7 | 2,967,318,781 | $24,546,530 0.8
New England 232,382,012 | 2,818,501 1.2 136,821, 236 1,304,330 1.0 95, 560, 776 1,424,171 1.
Middle Atlantic. . 1, 884,722,386 13 718,379 0.7 989 404,314 5,982, 590 0.6 Bﬂo 318 072 7,795,789 .0,
Tast North Central . 1,073, 512, 511 0, 584, 184 0.9 276,742, 512 2,933, 041 1.0 796,769, 999 6,651,143 0.
West North Central. 383,167,448 3,945, 440 1.0 183, 535,438 2,135,044 1.1 199, 632, 010 1,809, 505 Q.
South Atlantic........ 656,623, 987 3,207,015 0.5 407,716,658 1,831,265 0.4 248,907, 320 1,375, 750 0.
East South Central.......-cceaeneanon. 57,811,414 7,93 0.9 15,948,772 131,697 0.8| | 41,862, 642 376, 236 0.
‘West South Oentml ............. 92,487,788 952, 253 L0 38,763, 468 311,664 0.8 53 724 320 640, 580 1,
MOUDtAIR oot e 259, 796,097 1, 690,136 0.6 188 201 530 1,032,518 0.5 71 594 567 557, 620 0.
PaCHAC. craeecerrrna et iceiaecaannannaa 940,317,743 6,237, 024 0.7 316 368 877 2,321,297 0.6 563 949, 066 3,915,727 0.
tl
1 See page 26 for states composing the soveral geographic divisions. tIncludes a smal lamount paid for power other than electric
In considering the amounts paid per kilowatt hour | in the New England group, 17 cents. The latter

for current in the different geographical divisions, sev-
eral conditions should be borne in mind. The rate for
any given section is often greatly influenced by the in-
terchange of current between two divisions of the same
company, as from the lighting division to the railway
division, or vice versa. Again, the output of many
large generating plants is sold at the switchboard to
distributing companies organized for sales purposes.
In such instances the price per kilowatt may be less
than the prevailing price for current in the same lo-
cality. Notwithstanding these conditions, there is a
close harmony between the.cost figures for central
stations and those for electric railways in the same
geographic divisions. In this connection it might be
well to mention that the construction of large gener-
ating stations makes the purchasing of current more
economical and hence more general for a considerable
number of the smaller stations that originally were
equipped with generating machinery.

The lowest average cost per kilowatt hour, namely,
four-tenths of 1 cent, was reported by the electric
stations in the Sout.h Atlantic group of states, and
the electric railways in the same division reported the
lowest average cost for electric railways, five-tenths
of 1 cent. The highest average cost per kilowatt hour
for the central electnc stations was reported by the
states of the West North Central division, 145 cents,
and the highest average cost shown for r&ﬂways was

« ILLINOIZ

geographic division also shows the highest average
cost per kilowatt hour, 12 mﬂls, for both classes of
stations combined.

Disagram 14.—CeNTRAL ELECTRIO STATIONS—PURCHASED CUR-
rENT, Kiowarr Hours, By STaTES: 1912.
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HHODE I8LAND
VERMONT
NEBRASKA
VIRGINIA
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Central stations and electric railways combined.—
Previous tables have shown separately the primary
power, the dynamo capacity, and the output of sta-
tions for central electric stations and electric railways
combined, for the United States, but it is deemed im-
portant that these totals, which so largely represent
the generating equipment of the two industries com-
bined, be ' brought together in a single table and
presented for the different states and geographic divi-
. gions. Table 32, therefore, gives for central stations
and electric railways combined the primary power
equipment, kilowatt capacity of dynamos, and output
of stations, by geographic divisions and states, for
1912 and 1907.

Of the several geographi¢ divisions, the three which
showed the-greatest actual increase in primary power
are as follows: Middle Atlantic, 1,063,906 horsepower,
or 55.2 per cent; East North Central, 1,041,757 horse-
power, or 70.7 per cent; and Pacific, 696,261 horse-
power, or 102 per cent. In dynamo capacity the East
North Central division led in actual increase, with
779,949 kilowatts, or 79.9 per cent, followed.by the

Middle Atlantic, with 709,086 kllowatts, or 53 per |

cent, and the Pacific, with 483,283 kilowatts, or 117.7
per cent.

In the output of stations the ranking order of these
three divisions in actual increase was Middle Atlantic,
East North Central, and Pacific. The rates of increase

for these dwmons were 46 per cent, 70. 5 per cent, and
117.3 per cent, respectively.

During the ﬁve-year period 1907-1912 New York,
California, Illinois, and Pennsylvania, in the order
named, showed the largest actual increase in total pri-
mary horsepower and in the capacity of dynamos, but
for these states the percentage of increase was greatest
for California.” For New York the increase in primary
power was 673,725 horsepower, or 59.1 per cent, and
for California it was 435,571 horsepower, or 97.7 per
cent. In dynamo capacity New York increased
422,890 kilowatts, or 53.3 per cent, and California
329,868 kilowatts, or 116.6 per cent. Of these four
states, in the output of stations, California leads in the
actual increase, 985,255,952 kilowatt hours, and: also
in the per cent of increase, 127.4. In actual increase
of output New York, Pennsylvania, and Illinois follow
in the order named, but for the rate of increase the
order is changed somewhat, as follows: Pennsylvania,
with 68.1 per cent; Illinois, with 64.2 per cent; and
New York, with 39.4 per cent.

A number of states show percentages of increase
during the five-year period that are greater than those
shown for the four states named, but the totals for
these states are comparatively small. The states
embraced in the Mountain division may be mentioned
as an illustration.
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power. - ; Total. c]gg:ﬁg. Algggea&ng ilowatthours.
Name | Hoee: | Yam-| Homer | | Horse '
o smm—| 2 | e |0 | tem | vt | g nemw | Temny| b eiman| Bipenel
GEOGRAPHIC DIVISIONS:
om0 | | 08 e 8| we) w| mm) me) mu) s N
mago st ... 191 | e8| o vmoa) u) mmel @) gem | remu ) wem| ma) i
merencms..| | 282E ) o) MmO B BIR| M| WmE) G BE BRI
enescnno | gom ) v W @ uE B BE| W@ B2 BB R
oo\ 0 | vAR) 3] mE B| uR| B oE| oEm oL @) oo
mesmoun.. 0 | gl gl mml 3 W g wW) By LR BE| LB
ot South Confral.cvev-oo- Bo | Sec | &S| Bek| H| BES| | 0| WeSi|  shoi| T:%N|  Zaesse
- :
w0 | g @) meEm Bl c@) 2| mm) wwl Ep| BE) @un
R wvem # w2 2e| 2 mo sy 2s| Be) umEn
EW LNGLAND:
M0 LB | | o5 MASLLALLUE B BB B IR R BN
NowHhmpstie-.o J | BRERN | AR W MM W RE @) elm BRI R
)
VOO ererme s tor | Gpdic|| M| S| 3| %8| | B NTm| bR S| shaRi
MBSO v Tor | Smam| &) MM f| i W] Tk ek 1B MR RIRS
,133,
FROQOISIRT. e B | S50 W) mEs|  §| Loe| B 3| M| mem| S| i
I wlome omosw il s g sm| mm) Rm| am min
o S ) imE) Bael p o 8 nD)oam) menn) men
NeW JerSeyoreennrennnnnn. 1012 268,612 208 264, 683 2
o | o | S| BB R ME) B MR BE) LR RS GAS
ase Nopmr Crnrmas: Ioo7 601,773 || 1,231 559,766 75| 10,619 | 124 3?;91433 233;232 %%I%Zg ggﬁg}ig 1’3381%%;1%3
P wl omu B omE| o w3 oum) mm) omw) wm) wn
4Tkt 70T 1012 ‘
Lo f[j; zifff fif Toas| i3 DR R WM BRR| BE Mm seNnl
"""" wor || G| o| ameol| 19| %ol | iR BefE) nRE| sim) Mo
Michigan,.................. 1012 o
e ol B I B B R I ] B
| womoo g | zmog| gl mmm) gl gl om) g ome) ma osam) mme
Minnesots.................. 1012 ¥
T EZ %ﬁz f%i Ei;%gz 5B R| RN A BB wel mEe
oo :Zf: 3;:12: ::j 3;:;232 % % 8ot i gjggg gg;g%g g%%% ggjggg 1?8;348,?3?
1907 202,038 || 452 19913% ol % : é:gg; %‘éig% prdits s 2923%,3;2;
) ) 903,
wowoven e ) BB B BB 8 BPewow] bR uE umm) 2w
‘ ; Y %
semenoo B mE) 8| owml B ®| B osm)onm| ) um) umm
Nebrasks.-.....coouneee... 1912 7,28 || 168 61,577 , 0,
g | | m| s w| | L i | )RR EBAS
1907 56,350 1! 183 44,895 2 ) 803 b gjg%(f Zgigg 1313%2 82;3%‘7’ 129;%(5)13%3



GENERATING EQUIPMENT AND OUTPUT OF STATIONS.

COMPARATIVE SUMMARY—CENTRAL ELECTRIC STATIONS AND ELECTRIO RAILWAYS—PRIMARY POWER, DYNAMO
© CAPACITY, AND OUTPUT OF STATIONS, BY GEOGRAPHIC DIVISIONS AND STATES: 1912 AND 1907—Continued.

55

Table 32—Continued.

PRIMARY POWER,

EILOWATT CAPACITY OF DYNAMOS.

Steam engines and Gasand oil Total output
DIVISION AND STATE. steam turbines. engines. Water wheels. of statlggs,
Census.|{Total horse-| 1 Direct |Alternating kilowatt hours.
power. Total. current. current.
Num- { Horse- | Num- | Horse- | Num-~ | ITorse-
ber. power. ber. | power. | Dber. power.
BOUTH ATLANTIC:
Delaware. .c-cveennrcanannns 1912 24,901 42 23,825 3 250 8 826 16, 005 4,975 11,120 25, 840, 778
1907 14 800 47 14 [:3 1 20 PO PR, 5 285 12 408 7 767 4 641 12 238 788
Maryvland ........ wasammaaas 1912 125,638 112 121,502 8 823 25 3,223 91,364 16,077 75,287 36, 758, 346
1907 118 531 150 117,054 5 130 13 1,347 74 708 17,963 56 745 153,451 176
District of Columbia........ 1912 77,230 24 77,230 |o.ooen. e e P 57,058 8,458 48,600 116, 923, 808
1907 38 250 42 38, e )2 DN FORRPE IR N 27 727 , 19 100 66 006, 336
Virginig. .oeeceveecaeeacaens 1912 160,489 125 93.905 3 185 92 66,399 116,496 12,040 104,456 145,024. 065
1907 82,482 138 55,046 5 960 69 26,476 55,951 21,112 34,839 94, 939,273
West Virginia...oocoeeennnn 1912 68,925 132 59,804 24 3,085 14 6,036 49,767 11,980 37,787 102,198,976
. 1907 42,891 118 37,989 12 1,275 11 3,627 31,294 9 869 21,425 64,720,936
North Carolinf...ceeeeennn. 1912 93,713 118 31,882 5 1,680 76 60,151 61,389 4,059 57,330 88,701, 306
1907 33,108 116 20,296 [oeoieiei]onnnnaenas 52 12,812 23,746 4,317 19,429 33 969,179
South Caroling......cceueen. 1912 230,606 84 51,596 3 455 88 178,555 140, 936 4,878 136,108 365,575,958
1907 10& 731 86 20, 111 1 150 58 83 470 64,663 3,373 61,290 96,312, 449
GOOTZIB e e vranvnriannmannan 1912 170,832 195 84,625 5 3,720 71 82,487 112,841 9,976 1?)2,865 142.082,277
1907 93,330 156 48 108 2 3,140 50 42,132 60,438 11,494 48,944 94,637,017
FLOTIAf. e ieemevvnimananaaan 1912 51,704 113 43,429 9 1,178 11 7.100 36,329 7,173 29,156 50,922,414 -
1907 25 283 68 23,018 6 865 8 1,400 16,260 5,242 11 018 217,487,727
EAsT SouTH CENTRAL:
Kentutky.coneemeaaeanannes 1912 108,227 188 107, 651 6 L (3 O AR 69,867 16.149 53,718 149,408, 553
. 1907 71,409 192 71,394 1 T R R, 48,210 17,429 30,781 90, ,658, 286
TONNCSS00 - v aavannnnnnananen 1912 122,361 164 94,166 4 445 32 27,750 87,690 15,213 70,477 157,305.115
1907 68,385 166 67,145 |ooverenofercmannnnn 14 1,240 46.718 11,922 34,796 98, 408,291
Alabama. . oeevmninnnennennn 1912 83,403 122 73,504 2] 19 15 9,880 57.277 13.987 43,310 131,557,661
1907 52,619 114 45 592 1 20 15 7,007 36,024 11, 542 24.482 78 954,843
Mississipplo v eiiienameaaas 1912 40,347 142 40,307 1 40 [oauanaa]en R 28,513 2,957 25,556 37,879,158
1907 26 386 132 26 361 1 b1 (P P, 18 784 3.031 13.753 30, 315, 510
WasT SourE CENTRAL: .
ATRKONSAS .o vmenieinacnnnann 1912 42,604 134 39,343 5 221 10 3,040 30,442 6.610 23.832 42,625,641
1907 24 404 125 24,182 *1 12 1 300 17,012 5,714 11.298 27, Sb7 049
Louisigna.ceaeevnnnns famnmens 1912 70,910 118 69,920 9 990 [...... Y P 52,089 21,372 30,6837 104,591.818
1907 66,723 171 66 303 3 0 DN I 41,678 28,865 17,813 93, 441,254
Oklahoma...ue.enes TYRPRRN 1912 63,5497 204 | 55,196 39 6.266 7 2,135 45,071 4,895 4],(536 65,217.869
1907 24,423 117 24,223 2 200 [vueimniifemeniaanan 16 999 3.420 13,5679 26,993,403
NS <: - 1912 167,688 434 154,308 100 9,877 18 3,403 114,185 15,731 98,454 212,867,349
1907 90 399 400 84 579 53 3,058 23 2,762 61,167 18 605 42,562 110 123 596
MOUNTAIN:
MODtaNRe cee ccvevrnanneanann 1912 117,230 39 13, 500 1 75 67 103. 665 75,468 2,705 72,763 381,012,617
1907 69,967 33 12,980 Joeececiafacmaaanans 62 56,987 40,402 3,210 37.192 137 379, 1261
Idaho..... PR e . 1912 56,375 14 4,525 [ iieeaieiaaa 63 51,870 35,656 126 35, 530 115,812,992
1907 13, 694 19 2 202 .. [N 37 11,492 7,082 ‘ 147 6,935 9.577,588
WYoming. v vevennnnacnnnen 1912 11,596 45 10,162 1 100 11 1,334 8.212 1,077 7.135 11,580,567
1907 5,125 34 4 3680 lienennn cneeamnans (4] 765 3,208 1,003 2.205 5,499,084
(6151163 7:Y+ Lo R 1912 182,536 122 100,251 1 80 72 82,205 - 101,360 10,241 91,119 263,111,504
1907 104,217 164 76 457 4 300 52 27,460 66 764 14,104 52,660 165,385,828
New Mexico..oavmesreannan- 1912 11,015 32 8,428 9 1,770 9 817 7,081 876 7,105 9,027,824
1907 5, 728 30 5,215 |veeninnafannn PR 6 513 4 894 1,655 3,239 5 519,914
ATIZOD8. < venranansenenanes 1912 22,675 35 18,375 |oeuennss I 4 9,300 15,151 901 14,160 33,645,484
1907 7,746 32 6,926 3 70 4 750 3 901 4,162 9,611,342 .
Utaheweweunnnes [, 1912 101,874 13 27,186 |eecnii]emaaeaaans 74 74,088 62, 835 736 62,100 121,481,552
1907 48,140 21 3,869 joeunnrnn 55 44,271 42,117 1,597 40, 520 } 83,876,892
Nevadeeeweneeanan [ 1912 15,420 6 2,210 8 670 13 12,540 10,513 338 10,175 44,969,772
. 1907 6,980 4 7935 [ 485 9 6,260 5 690 0 5,630 29 621 730
Pacmic: )
Washinglonaeeeeauaiieaanns 1012 341,701 83 71,895 3 165 107 269, 641 209,913 10,808 199,105 510,822,535
1907 109,661 114 48,553 2 90 51 61,018 94,087 12,860 82,118 283,302,190
[077:47) « FR N 1912 155,465 72 49,829 9 334 88 105,302 71,156 5,249 65,907 228,308,348
15807 126,815 66 24,581 6 182 72 102,052 32,667 38,957 .28’ 710 92, 880,992
California.. coveeeiianuaanaas 1912 881, 559 210 447,252 11 1,980 208 432,327 612,748 27,106 585,642 1,758,733,110
1907 445,988 260 220,599 .13 16 745 174 208, 644 282,880 28,069 254,811 778, 477 158




CHAPTER V.
LINE EQUIPMENT.

Central stations and electric railways.—In addition to
the number of lamps, the line equipment covered by
"the statistics includes stationary motors and meters
for recording the current consumed.
There are other equipment and features of line con-
struction, such as miles of wire, miles of duct for
underground work, and number of transformers.

Statistics concerning these were collected at prior
censuses, but were found to be so unreliable that
such inquiries were omitted from the schedule for
1912.

The features of line equipment covered by the census
of 1912 are given in Table 33, for central stations and
electric railways, for 1912, 1907, and 1902.

CENTRAL ELECTRIC STATIONS AND STATIONS OPERATED IN CONNECTION WITH DLEOTRIC RAILWAYS—LINE
EQUIPMENT: 1912, 1907, AND 1902.

['The statistics for electric rmlwag; inthe following table are for central electric stations operated in connection w1th electric railways for which complete separate reports

could not be secured, hence
electric light and puwer departments.]

o full statistics for them have been included with those for electric railways.

The statistics shown for these stations represent only the

S

Wable 33 ESTIMATED NUMBER OF LAMPS WIRED FOR SERVICE.
B STATIONARY MOTORS| Number
Other varieties—Nernst, BERVED, {
Are. Incondescent. vapoz, eto. 00111‘“09;';1_' s
. sumption
° c o o N . circuits.
om- s ommer- y s om- um- orse-
Total. | Publie, | ooy Total, Public. clal. Total. || Public. moreial, || ber. power.
560,081 || 388,502 | 172,389 || 85,557,810 || 2,152,612 | 83,405,207 59,213 1,743 | 57,470 || 435,473 | 4,130,619 || 3,617,189
. 6.55 815 318 819 316, 996 | 45,991,836 866, 851 40, 124 985 190 a79 || 6,000 184, 889 187 6562 1 807, 949 (| 1, 897 803
419 561 229 403 | 190,158 || 19,636,729 474,686 | 19, 162 043 ( ) (1) (O] 111 113 473,693 639 290
505,305 || 361,858 | 153,537 (] 76,484,096 || 2,033,831 | 74, 450, 265 23,046 912 | 22,134 || 435,473 | 4,130,619 || 3,617,189
.1 556,713 289 391 | 268,322 41 44.) 907 808 693 40 637 304 162 338 5,716 156 622 |} 167,184 1 649 026 1 083 917
385, 698 211 725 173, 973 18, 194 044 455 660 17 738 384 ( ) (O] ( ) 101 064 438 005 582, 689
55,686 || 36,734 | 18,852 | 9,073,723 118,781 | 8,064,042 ¢| 36,167 831 | 35,336 (2) (%) 3
80,102 29 428 | 50,074 4,545,839 58,158 4 487 681 28, 641 374 | 28,207 20 468 158,923 213,886
33,803 || 17,678 | 16,185 || 1,442,685 10,026 | 1,428,850 || . (1) @) m 10,049 35,688 56, 601
. PER CENT OF INCREASE.}
Total: )
1902 to 1912 . 69.4 —0.3 336. 7 353.5 EREN: 3 | PR | RN ER 291.9 772.0 465.8
1907 to 1912... . 21,9 —45.6 86. 148.3 84.8 —069,0 || —~71.4} —68.9 132.1 128.5 90.6
1902 to 1607 51.6 39.0 66,7 134, 2 82.6 L1 | Y | PN P 68.9 281.7 196.9
Central stations:
1902101012 0uvnreniinnnininciineiana 310 66.2( —11.7 320.4 346.3 31 (N | U | PRI SR, 330.9 843.1 520.8
1807 to 1912.... . 21,61 —42.3 84.6 151.5 83.2 —B5.8 || —84.0 —85.9 160.5 150.5 114.8
1902 to 1907 36.7| -683.1 127.8 77.5 b 5200 U | FRRRORCIPN | IO O, 65. 4 276.5 189,0
Electric rallways.
2 to 1012.. 107.8 16.5 528.9 524,3 572 N U | PR | SN PR | RPN, aee-
1907 to 1912.... 24.8 62.8 99. 6 104.2 98,5 26.3 122.2 25.0 |lvoeeuaurafen
1802 to 1907 66.5 213.1 215.1 205.7 AN | DURRRRRN | PR PO 103.7
1 Not reported separately. 7 Not reported. 8 A minus sign (—) denotes decrease.

The general use of meter service makes it no longer
necessary for the companies to preserve a record of
the number of lamps wired for use, therefore the
number reported by each company is largely an es-
timate.

One of the most noticeable features in connection
with the data concerning lamps is the decrease in the
number of ‘“all other varieties” and the general ac-
ceptance in the industry of two types—the incandes-
cent and arc—as the standards for light service.
Although the estimated number of arc lamps has in-
creased during the decade, it is the incandescent
lamp that has made the greatest gains. The total
number of arc lamps increased from 419,561 in 1902
to 635,815 in 1907, but at the census of 1912 the num-
ber was only 560,981, a decrease during the latter
five-year period of 74,834 arc lamps, or 11.8 per cent.

(56)

In 1902 arc lamps wired for commercial purposes
formed 45.3 per cent of the total number in service;
in 1907 this percentage had risen to 49.9, butin 1912 it
had dropped to 30.7. Although the arc light lost
ground in commercial or private lighting, it made con-
siderable gains in the public field, showing increases of
21.9 per cent for the census permd of 1907 to 1912
and 69.4 per cent for the 10-year perlod 1902 to 1912.

In striking contrast to the small gains and losses for
the arc form of lighting were the great strides made by
the incandescent system. The total estimated number
of incandescent lamps wired for service was 45,991,836
in 1907 and 19,636,729 in 1902, a'gain of 26,355,107,
or 134.2 per cent, for the five-year period. From 1907
t0 1912 there was a gain of 39,565,983, or 86 per cent,
while that for the decade was 65,921,090, or 335.7 per

cent. The percentage of increase was practically the
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same for both public and commercial lighting, 353.5
and 835.3, respectively. The invasion by the incan-
descent lamp of the public field, formerly so largely
occupied by the arc, is particularly noteworthy, and
is due principally to the improvements in the tungsten
lamp. Notwithstanding the great advances made,
this system of lighting is still in a transitory state, as
evidenced by the many methods now being used to
light the streets in various cities, in the effort to meet
the continued demand for a high candlepower, diffus-
ible, economical lamp suitable for open-air service.

Perhaps the best illustration of the revolution in
incandescent lighting caused by the tungsten lamp is
found in the following tabular statement showing the
proportionate annual sales of different types of incan-
descent lamps from 1907 to 1912, inclusive, as reported
at the Olncago session of the Natlonal Electrm Light
Association in June, 1913, by the lamp committee of
the association.

TYDI. 1912 | 1911 | 1010 | 1909 | 1908 | 1907
LT PR 11000 | 100.0 | 100.0 | 100.0 | 100-0 | 100.0
...l 25.47| 52.90 | 63.08| 68.98 | 81z | 63.27
< BI R G B B e
nia ) . 7 .
ﬁix;'(‘l‘gu. vave 25.30 | 18.47 | 13.83 5.52 0.10

What has been said of the total for lamps in the
United States is equally applicable to the two indus-
tries shown in the table. The central stations reported
92.6 per cent of the total number of lamps in 1902, 88.6
per cent in 1907, and 89.4 per cent in1912. A general

-formed 2.1 per cent.
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decrease in commercial arc lighting, a moderate in-
crease in public arc lighting, and large gains in incan-
descent lighting for both public and commercial service
represent the trend of events in the electric-lighting
field for the five years from 1907 to 1912.

Of the different items of line equipment presented
in the table, capacity of statmn&ry motors shows the
greatest percentage of gain durmg the decade 1902-
1912, and meters were second in that respect for the
same period.

Table 34 gives for commercial and municipal sta-
tions the numbers of lamps, stationary motors, me-
ters, and customers for 1912, 1907, and 1902.

Of the total number of lamps of all types, the num-
ber of arc lamps formed but seven-tenths of 1 per cent
in 1912 and 1.3 per cent in 1907, while in 1902 it
The enormous increase during
the decade in the number of incandescent lamps and
the small increase in the number of arc lamps ac-
count for this decreased proportion. In the com-
mercial field for the decade there was a decrease in
the number of arc lamps. While there have been im-
provements made in the form of arc lighting, much
greater advances have been made in the incandescent
lamp, which now lends itself to all forms of illumina~
tion without the care and attention which necessarily
accompany the arc light. Notwithstanding the de-
crease in the number of arclights reported by commer-
cial companies from 1907 to 1912, during this period
the numberof arc lights furnished by municipal stations
showed anincrease of 10.7 per cent, as compared with
63.3 per cent for the five-year period 1902 to 1907.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—LINE EQUIPMENT: 1912, 1907, AND 1902.

" ITATIONARY
Tablo 34 ARC LAMPS, INCANDESCENT LAMPS, * gﬁsﬁlﬁxgyg@_ MOSTORS SERVED. ||Number of
. || meters on N%mber
consump- -

CLANS OF BTATIONS. ‘ Com- Com- 1 oom || Name | Horse- tign D t% nigfs.

Total. || Public. | ;,oron. Total. Publie. | oreial Total. || Public., oreiy || "ber. power, | cireuits.

m, N i

Total .| 505,395 || 851,858 | 153,537 | 76,484,006 |12, 033, 831 | 74,450,265 || 23,046 912 | 22,134 || 435,473 | 4,130,619 || 3,617,189 | 3,837,518

| 555. 713 || 289,301 | 286,322 || 41, 45,007 || '80€, 003 | 40,637,304 || 162,338 || 5,716 156,622 || 167,184 | 1,649,026 || 1,683,917 | 1,946,979
| 385608 || 211,725 | 173,973 || 18,104,044 (| 455,660 | 17,738,384 | () o) @ || 101]084 | 438,005 || 582,689 | (¥)

13, 544 || 267,113 | 146,431 || 69,428,356 (11,602,855 | 67,825,501 || 20,937 491 | 20,446 || 413,578 | 3,966,328 || 3,146,998 | 3,311,870
§7g 773 || 216/300 | 256 od || 37,303,549 || 638,456 | 36, 755,098 || 163,468 || 4,584 148,884 || 162,677 | 1,617,337 | 1,468,763 | 1,663,354
334003 || 166,723 | 168,180 || 16,016,598 |y 372,740 | 16,243,853 | = (1) ® 6] 99,102 | "4adesl || ses,011 | ¢y

91,851 || 84,745 | 7,108 || 7,055,740 || 430,076 | 6,624,764 I 2,109 421 | 1,688 || 21,805 | 164,201 || 470,101 | 525,648

82, gm 73082 | 0808 || 4,052,448 || ‘70,287 | 3,832,211 | 8,870 | 1,132 7,738 , 31,680 || 215,154 | 283,625

50,705 || 45,002 | 5793 | 157,451 82,9204 1, wosmtll @) [ Q) 1,962 3,324 56,678 | (9

PER CENT OF INCREASE.}

Tomilo'bmmz 3.0l 66.2] —1L7 320. 4 346.3 LTGRO | IO FOPR, 330.9 843.1 520.8 ueennncns
19071012 —0.1 2.6 | —42.3 84.5 1515 83.2 || 2858 || 84 0| —85.9 | 160.5 150.5 114.8 97.1
1902-1907 4.1 3.7 8.1 127.8 7.5 129.1 {[ovennnn.. TRSURN AU 65. 4 276.5 189.0 |vevennnen-

Commercial: r_

2101 .2 | —12.9 317.8(  330.0 E 3 | S | RO IS 317.3 812.5 498.3 oeveennsns
igg?.%g{‘é """"""" IO w3 i 8.7  15L1 84,5 || -36.4 || ~88.8°| —87.3'|| 1542 145.2 114.3 901
1002-1007 - 20.7| 825 125.0 CEICT BT | RN | RSO R 4.2 272.1 179.2 |oeeeennnes

Municipal: 8 20.6
. : 2.7 347.3 419.7 YL 3| O | AURUUR R 1,016.0 | 4,842 N:3 A
138?’2%83 07 e e Cria| 1832 70.6 || 76 | Cees |82 || Caseis | 4184 118.5 8.3
1002-1907 -ovv 63.3 6.4 0.2 156.9 105.3 150.8 {eneeanraafle e mmemsfemcanaans 129.7 853.3 2196 |ceeennnnn
2 Not reported. 3 A minus sign (—) denotes decrease,

1 Not reported separately.
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The proportion of the total ngmber of arc lamps
reported by the commercial stations fiecrea,sed from
86.8 per cent in 1902 to 85.1 per cen’g in 1907, m:.td to
81.8 per cent in 1912, and the proportlops of arc lights
in public service reported by such stations were 75.9,
747, and 78.7 for the censuses of 1912, 1907, and
1902, respectively. Municipal plants reported less
than 5 per cent of the number of arc lights in the com-
mercial field in any of these census years.
~ The proportion of the total number of ix}cfmdescent

lamps reported by commercial and municipal com-
panies was about the same for each census, the com-
mercial stations furnishing slightly more than 90 per
cent in each year.

There was an increase of over 4,800 per cent in the
horsepower of stationary motors served by the mu-
nicipal plants from 1902 to 1912. Notwithstanding
this great percentage of increase, of the total amount of
such power for all central stations in the latter year,
that reported by the municipal stations was equal to
only about 4 per cent. This was an increase, how-
over, as compared with the proportions shown for prior
censuses, which were 1.9 per cent in 1907 and eight-
tenths of 1 per cent in 1902.

In Table 55 (p. 82) the line equpment of the cen-
tral electric stations is shown for 1912 by geographic
divisions and states. It appears from this table that
two of the nine divisions, combined, the Middle Atlan-
tic and East North Central, contributed a large propor-
tion of this equipment, as follows: Of arc lamps, 63.2
per cent; incandescent lamps, 53.2 per cent; horse-~
power of stationary motors, 48.7 per cent; and meters
on consumption circuits, 49.3 per cent. These two
divisions reported 46.8 per cent of the total number
of customers. New York was the leading state in all
these items, as it is in population and manufactures.

The increases in the line equipment of commercial
and municipal central electric stations are presented in
another form in Table 35. This table gives the average
per station for number of arc and incandescent lamps,
the average number of meters on consumption cir-
cuits, and the average number of stationary motors,
together with the average horsepower per station and
per machine for stationary motors for 1912, 1907, and
1902.

For both the commercial and municipal stations
there was an increase in the average number of arc
lamps per station in 1907, as compared with that in
1902, but a decided decrease when the averages for
1912 are compared with those for 1907; in fact, the
average for 1912 was less than that for 1902. In direct
contrast to this condition, there was an increased
average number of incandescent lamps per station
shown for each succeeding census, the larger gain in
the average for this type of lamp having taken place
during the period of loss for arc lamps—that is, the
period 1907 to 1912.

" CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

The average number of meters per station has prac-
tically doubled, as shown by both - commercial and
municipal stations, at each succeeding census, and the
average number of stationary motors per station shows
even greater rates of increase. h

The increasing popularity of electric power is shown
by the great increase in the motor load connected to
each station. In 1902 the average horsepower per
station was 121; in 1907 it was 350; while in 1912 it
had jumped to 791 horsepower, equivalent to 2 gain
of 126 per cent in the average for 1912 over that for

1907.

Table 35 COMMERCIAL AND MUNMICIPAL CENM-
TRAL ELECTRIC STATIONS—LINE
EQUITMENT, AVERAGE FPER STA-
TION: 1912, 1907, AND 1902.
c
ny. || Comurer-| Munici-
Census.| Total. cial. pal.
Arc lamps:
Averago nuniher per station. ........... 1912 97 113 59
1907 118 137 65
1902 107 119 62
Incandescent lamgs:
Average number per station............ 1912 | 14,049 18,975 4,517
1907 | 8,792 10,801 3,287
1902 5,020 5,924 1,936
Meters on consumption circuits:
Average number per station............ 1912 693 860 301
: 1907 357 424 172
1902 161 188 70
Stationary motors: .
Averago number per station. ........... 1912 83 113 14
1907 35 47 4
1902 28 35 ’ 2
Average horsepower per station......... 1912 791 1,084 105
1007 350 467 25
1902 121 155
Average horsepower per maachine. ...... 1912 9.5 9.6 7.5
| 1007 9.9 9.9 7.0
. 1002 4.3 4.4 1.7

Street lamps.—In 1912, for the first time, the census
schedule contained inquiries as to the number of arc
and incandescent lamps used for street lighting. Not-
withstanding the advances madesin lighting streets by
electricity, the problem. is still receiving careful consid-
eration from both commercial and municipal stations,
on account of the interdependence of the economics
and the physics of illuminating engineering. The
complexity of the subject may be understood when
consideration is given to the number of factors in-
volved, such as the character of buildings facing the
street, the materials and conditions of sidewalks and
streets, the presence of trees or other obstructions
and even psychological conditions.

Because of their characteristics, arc lamps were ab
first used to the exclusion of all others for outdoor
service, and the improvement in this form of light
from the original open arc to the inclosed luminous
arc and to the flaming arc has been remarkable and has
caused this light to continue the predominant one in
street service. The wonderful advances in tungsten
incandescent lamps, however, have made them a new
and important feature in outdoar illumination. The
great flexibility of this style of lighting renders it
specially valuable and economical where lighting by
arc lamps would be impossible or impracticable.



Many of the municipalities operating their own plants,
and some of the smaller commercial stations, have a
greater proportion of arc than of incandescent lamps in

street service.

In addition to the two types of lamps shown, 23,046
lamps of other varieties were reported as used for all
These have been disregarded in preparing

purposes.
Table 36.
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In order to make a comprehensive presentation of
the lamps used for street lighting in 1912, there are
shown in Table 36 the numbers of arc and incandes-

: cent lamps used for this purpose by the commercial

and municipal stations, by geographic divisions and
states, and also the proportions which commercial and
municipal form, respectively, of all arc and all incan-
descent lamps used for street service.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—NUMBER OF LAMPS USED FOR STREET LIGHTING,
BY GEOGRAPHIC DIVISIONS AND STATES: 1912.

Table 36 ARC LAMPS. J INCANDESCENT LAMPS.1
PER CENT DISTRIBUTION OF EACH
CLASS OF STREET LAMPS.
Street lamps. Street lamps.
* DIVISION AND STATE. Total for Reported by— Total for Reported by— Are. Incandescent.
all pur- all pur-
poses. poses. ’

. || Totel | commer-| Munict- Total |l Gommer-, Munici- || Com- Munie-| €O | 3rumi
: cial pal cia pal mer- | “20€ ) mer. | LURIC

stations, | stations. stations. | stations. || cial. pal. clal, | P8l

UNITED STATES. ¢ cnaneanieanananrnarennas 505,395 || 348,643 264,152 84,491 || 70,484,008 681,379 || 474,048 | 207,331 75.8 24.2 69.6 30.4

GEOGRAPHIC DIVISIONS: 1
NOW BN .- reenerrnrarereanrenenennnes 44,682 || 20,633 || 26,798 2,835 || 7,055,766 || 124,142 || 96,605 | 27,477 || 90.4 0.6 7.0 22.1
Middle Atlantic................ 181,582 | 109,039 100, 889 8,150 {| 22,096,036 125,044 116,765 8,279 92.5 7.5 3.4 6.6
East North Central. . 138,042 106, 688 57,9 48,734 || 18,590,902 114,419 55,216 59,203 54.3 45.7 48.3 61.7
‘West North Central.. 40, 860 24,751 18,073 6,678 8,327,120 102,152 59,734 42,418 73.0 27.0 58.5 41.5
South Atlantic..... 21,389 17,679 , 812 7,867 3,886,979 44,142 27,579 16, 563 55.5 4.5 62,5 37.5
; 18,365 || 15,247 || 10,766 4481 || 2,147,154 || 18,816 9,755 9,081 || 70.6| 29.4] 5L8 48,2
19,645 || 14,326 11,078 3,248 || 3,285,680 || 27,083 18,445 8,638 || 77.3| 227| 681 31.9
9,926 8,150 7,879 271 || 2,239,281 23,317 17,532 | . 5,785 98,7 33| 7.2 2.8
30,904 || 23,130 || 20,903 2,227 || 7,955,178 || 102,264 || 72,357 | 29,907 || 90.4 0.6 | 70.8 20.2
1,863 1,411 1,094 317 481, 656 9,830 7,790 2.049 || 77.6| 225 9.2 20.8
New Hampshire. 1,900 1,482 1,482 ...l 397,487 9,100 8,584 516 | 100.0 |........ 94,3 5.7
Vermont...... 1,080 1,013 709 304 404, 049 5,563 3,787 L,776 | 70.0| 30.0| 68.1 31.9
Massachusetts. 28,238 || 17,001 15,834 1,767 || 4,686,834 67,372 || 53,124 | 14,248 90.0| 10.0] 78.9 21.1
Rhode Island. . 4,419 3,058 2,998 65 640, 769 10,640 10,631 9 §7.9 2.1 99.9 0.1
CONNOCEICHE, < e ememe e meneenaremaaeanannnnns 7,182 5,068 4,686 382 [| 1,344,971 | 2L,628 | 12,749 8,879 92.5 75| 53.9 41.1
MDLE ATLANTIC:
NOW YOI ¢ aeeueeiaeeieeaeaaaeaenns 94,324 || 47,301 44,403 2,088 || 12,884,436 62,706 || 58,793 3,913 93.7 6.3| 93.8 6.2
New Jersey. . . 22,585 || 16,052 15,561 491 || 2,061,254 | 33,708 || 82,208 1,410 96.9 3.1] 958 4.2
Pennsylvania 64,673 || 45,596 || 40,925 4,671 | 6,250,346 || 28,630 || 25,674 | 2,956 || - 89.8 | 10.2| 0.7 10.3
Bast NORTH CENTRAL:

B0« et e e et e e 36,318 || 30,803 || 21,234 9,650 || 3,454,142 || 20,168 6,888 | 13,280 || 68.7| 81.3| 342 5.8
Ing‘llap& ............... 7,828 14,989 10,077 4,912 2,375,533 19,873 9,550 10,323 67.2 32.8 48,1 519
Illinois 53,486 {| 35,399 13,586 | 21,813 || 7,375,038 || 41,065 || 20,835 | 20,280 || 8.4 | 6L6| 50.7 49.3
Michigan.. 20,516 || 16,220 5,310 | 10,910 || 3,601,427 || 22,425 | 11,688 | 10,737 || 32.7| 67.3| 521 47.9
Wisconsin. ... .eeeeenennnnn-n 10,394 9,187 7,747 1,440 || 1,784,762 || 10,888 6,255 4,633 || 84.3| 15.7| 57.4 42.6

West NORTH CENTRAL
innesota 9,201 6,495 5,239 1,256 || 1,857,876 21,776 || 13,584 8,192 || 80.7| 19.3] 62.4 37.8
o) £ T 4,679 3,037 3,066 571 1,512,552 27,479 17,784 9,695 84.3 15.7 64.7 35.3
Missouri. . 13,394 6, 687 4,785 1,902 2,526,515 16,719 8,603 8,116 71,6 28.4 51.5 48.5
North Dakota. 866 644 385 259 19, 451 5,074 , 3! 1,754 59.8 40.2 65,4 34.6
South Dakota. 1,134 904 627 277 278,042 4,382 3,246 1,136 9.4 30.6 4.1 25.9
Nobraska... .. 3,682 2,451 1,910 541 1,034, 661 12,149 5,883 6, 206, 7.9 22.1 48.4 51.6
JEBDSAS . < iv v v venrnrmarneneanneamnaearaannn 7,904 3,933 2,061 1,872 898, 0: 14,573 7,314 7,260 || 52.4 | 47.6| 60.2 40.8

SouTH ATLANTIC:

Delaware. .o oiiiii it 131 91 86 5 41,959 1,507 0 7 94.5 5.5 56.4 43.6

aryland 6,047 4,147 3,474 673 1,025,961 9,276 7,508 1,768 83.8 16.2 80.9 19.1
District of Columbia....... 1,966 1,166 1,166 | veee..-n 658, 899 5,626 5,620 feuueeennn 100.0 {.o..-... 100.0 f........
Virginda.....ooeeiaiiiin 2,589 2,513 662 1,861 237,079 4,360 2,008 2,271 25.9 74.1 48.0 52.0
‘West Virginia... e 2,468 2,096 1,313 783 305,312 2,922 2,826 96 62.6 37.4 96.7 3.3
North Carolina... 1,923 1,887 835 1,052 571,380 5,632 2,045 3,487 44.3 55.7| -87.0 63.0
South Carolina... 2,345 2,196 1,399 79 268,720 2,875 1,380 1,405 63.7 36.3 48.0 52,0
Georgig....... P 2,651 2,370 660 1,710 410,068 7,283 1,848 5,435 27.8 72.2 25.4 74.6
Bt L 1,264 1,213 227 98 367, 601 4,752 3,398 1,35 | 18.7| 8L3| TL5 28.5

EAsT SouTH CENTRAL:
Kentucky. 7,814 7,332 6,263 1,069 849,194 5,278 3,806 1,382 | 85.4| 146| 73.8 26.2
Tennessee 4,808 3,938 1,888 2,060 670, 870 6,732 3,172 3, 560 47.9 52,1 47.1 52.9
Alabama.. 3,920 2,314 1,652 662 347,871 2,805 1,135 1,670 71.4 28.6 40.5 59.5
Mississippi.. 1,823 1,663 963 700 279,219 4,001 1,552 2,449 57.9 42.1 38.8 61,2
Wesr SouTH CENTRAL:
Arkansas.......ueean e ieniareanaaaaaans 1,102 1,045 373 672 243,725 4,731 2,837 1,804 35.7 64.3 60.0 40.0
Louisiana. cann 7,267 4,474 4,156 318 584,015 4,451 2,592 1,850 92.9 7.1 58.2 41.8
Oklahoma. 3,659 3,303 2,642 661 592,311 8,334 4,699 3,635 80.0 20.0 56. 4 43.6
15543 SR 7,617 5,504 3,907 1,597 1, 885,629 9,567 8,317 1,280 71.0 28.0 86.9 13.
MoOUNTAIN®
Montang. .ooouueeieiiiiiei e 2,193 1,560 1,547 13 388,718 2,791 2,040 751 99.2 0.8 78.1 26.9
Idaho..... - 1,349 1,109 1,024 85 261,092 3,886 2,535 1,351 92.3 7.7 65.2 34.8
‘Wyoming. 492 396 376 112, 226 1,168 1,059 109 94.9 5.1 90.7 9.3
Colorado. ... 4,176 3,859 3,783 76 1,032, 845 7,872 7,073 799 98.0 2.0 89.9 . 10.1
New Mexico. 377 24 229 18 112,187 627 533 94 92.7 7.3 85.0 15.0
Arizona..... 686 454 454 |.oeeen...n 1386, 390 1,335 1,335 |oveuonn... 100.0 f.veunnn- 100.0 |.eeeennn
Utah...... e 333 321 262 59 150, 380 5,237 2,706 2,531 . &81.7 48.3
Nevada. coverenianeymnaneneaacaiaaneaan 321 204 204 |.oaiiaann 5, 443 401 251 150 62.6 37.4
Pacmrc:
Wagshington.... 4,729 2,661 1,016 1,645 779, 187 20,223 4,986 15,237 38.2 61.8 24,7 5.8
Oregon.... 1,985 1,128 1,068 60 382, 196 6,239 4,721 1,518 947| 53| 5T 24.3
California. . . 24,890 || 19,341 || 18,810 522 || 6,793,195 | 75,802 || 62,650 | 13,152 || 97.3 27| 828 7.4

1 Exclusive of 23,046 lamps of other varieties, 578 of which were used for street lighting.
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Of the total number of arc lamps used for street
lighting, 75.8 per cent were reported by commercial
stations and 24.2 per cent-by municipalities. In in-
candescent street lighting 69.6 per cent of the lamps
were reported by commercial stations and 30.4 per
cent by municipal stations.

In the Mountain division the commercml stations
furnished practically all (96.7 per cent) of the arc lights
used for street lighting, a larger proportion than is
shown for any other group of states. In the Middle
Atlantic states 92.5 per cent of the arc lights used. for
street lighting were reported by the commercial com-
panies, and this class of stations in the New England
and Pacific states reported the next largest proportion,
90.4 per cent in each case,

In four widely separated states—Arizona, Nevada,
New Hampshire, and the District of Columbia—all
of the street lighting by arc lamps was done by com-
mercial companies. In the District of Columbia, Ari-
zona, New Hampshire, Rhode Island, New York, New
Jersey, West Virginia, and Wyoming over 90 per cent
of the incandescent lamps for street lighting were
furnished by commercial companies; and in the Dis-
trict of Columbia and Arizona all of the public street
lighting, both arc and incandescent, was done by such
companies.

Street lighting by municipal stations was of ex-
ceptional importance in Georgia, for which state these
stations reported 72.2 per cent of the arc lamps used
for such purposes and 74.6 per cent of the incandes-
cents. Virginia and North Carolina, of the same geo-
graphic division, Washington, and several states in
the East North Central division show large percentages

COENTRAL ELECTRIC LIGHT AND POWER STATIONS.

of lamps for street lighting by municipal stations, but
none that equal that for Georgia.

Stationary motor service—As a source of income
and as a consumer of current the stationary motor
is second only to the lamp. The adaptability of
the electric motor fo all sizes of power unmits, the
ease and small cost of installation, the economy of
space required, its cleanlmess, its instantaneous availa-
bility, the absence of noise, and the ease of operation
make it superior to all other forms of motors or en-
gines, except where conditions preclude its installation.

The growth in the use of stationary motors driven
by current received from central electric stations is
shown in Table 37, which gives the number and
horsepower of stationary motors, by geographic divi-
sions, for 1912, 1907, and 1902.

The i mcreasmg populanty of electricity as a motive
power is shown by the comparative figures reported |
for the number and horsepower of stationary motors.
The total number of stationary motors reported for
central stations increased from 101,064 in 1902 to
167,184 in 1907 and to 435,473 in 1912, a gain for the
two five-year periods equivalent to 65.4 per cent and
160.5 per cent, respectively. The increase in the
horsepower was even greater, being 276.5 per cent
from 1902 to 1907 and 150.5 per cent from 1907 to
1912. During the decade the total horsepower of
these motors increased by 3,692,614, or 843.1 per cent,
and their number by 334,409, or 330.9 per cent. The
average horsepower per motor, which in 1902 was 4.3,
had increased to 9.5 in 1912. The average capacity
of motors was largest for the Pacific and Mountain’

divisions, 19.71 and 19.44 horsepower, respectively.

GENTRAL ELECTRIC STATIONS—-NUMBDR AND HORSEPOWER CAPACITY OF STATIONARY MOTORS: 1912, 1907,

D 1902,
Table 37 ' PER CENT OF INCREASE ] PER CENT OF TOTAL
1912 1907 1902 AVERAGE CAPACITY. IN HORSEPOWER, HORSEPOWER,
DIVISION.!
Horse- Horse- Horse 1902- | 1907~ { 1902- :

Ngmber‘ power. Number. power. Number. power. 1912 1907 | -1902 1912 1912 | 1907 1912 1907 | 1902
United Btates..... 435,478 | 4,130,619 [| 167,184 | 1,649,026 || 101,064 | 438,005 || ©0.49 | 0.86 | 4.33{ 843.1| 150.5 | 276.5 1100.0 | 100.0 1000
New Dngland ........... 55,042 391,308 23,841 ‘154 720 12 736 62,163 7.11 6.49 4.88| 520.5 | 152.9 | 148.9 " 9.5 9.4 14.2
Middle Atlantic......... 124: 418 | 1, 213, 681 34: 108 544, 020 29: 938 149:083 9.76 | 15.95 4.08 (1 714,11 123.1 ] 264.9 20.4 33.0 34.0
EBast North Central..... 114,404 799,421 49,345 307,558 23,257 80,304 6.99 8.23 3.45 | 805.5 | 159.9 | 283.0 19.4 18,8 18.3
‘West Notth Central..... 47,540 316,113 19,027 138,027 9,767 33,331 6.05 7.25 3.41 [ 848,41 129.0{ 314.4 7.7 8.4 7.6
South Atlantic..........[ 26,163 361,011 8,048 95,373 2,516 16,541 13.80 | 10.66 6.57 |2,082.5 | 278.5 | 476.6 8.7 5.8 3.8
East South Central..... 7,592 62,081 3,039 21, 656 3,935 7,510 8.18 7.13 1.91 "726.6 | 186.7 | 188.4 1.5 1.3 1.7
‘West South Central..... 15, 337 103, 765 7,220 42,507 10,633 11,024 6.77 5.89 1.04 || 841.3 | 144.1| 285.8 2.5 2,8 2.5
Mountain............... 12,114 235,506 6,001 04, 960 2,304 20,963 19,44 | 15.50 8.75 [11,024.0 | 148.0 | 353.2 5.7 5.8 4.8
Pacific.cc.ieiininnnnnn. 32,865 647,733 15 565 250 206 5,888 57,005 19.71 | 18.07 9.70 ||1,034.5 | 158.9 [ 338.2 15.7 15.2 13.0

In 1902 the so-called flat rate was the principal
form of contract between the producer and consumer
of electric current. Each year since then has seen a
large decrease in the number of stations operating
under this form of agreement and a proportionate
increase in the metered service, so that at the present
time practically all consumers are on a measured cur-
rent basis. The number of meters reported is not,
however, identical with the number of customers, be-

1 See page 25 for states composing the several geographic-divisions.

cause of the conflicting methods of accounting in
use by the different companies; with some each meter
is a customer, while with others the customers are
counted regardless of the number of meters in service.

The electric railways did not report stationary
motors in 1912, but in 1907 they reported 20,468 sta-
: tionary motors with a capacity of 158,923 horsepower,
and in 1902, 10,049 motors with a capacity of 35,688

horsepowez.
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The largest amount of power capacity of stationary

motors at each census was reported by the states of .

~ the Middle Atlantic division. In 1912 this division
reported 1,213,681 horsepower, or 29.4 per cent of the
total for the United States; in 1907, 544,020 horse-
power, or 33 per cent of the total; and in 1902,
149,083 horsepower, or 34 per cent of all of this kind
of power shown. Although the amount of power re-
ported by this group of states formed a decreasing
proportion of the United States total for each suc-
ceeding census, still it increased 264.9 per cent from
1902 to 1907, 123.1 per cent from 1907 to 1912, and
714.1 per cent for the decade 1902 to 1912. In
1912 the East North Central group, with 19.4 per
cent of the total, and the Pacific states, with 15.7 per
cent, were the next largest users of this kind of power.
These three groups of states reported nearly two-
thirds (64.4 per cent) of the total horsepower for sta-
tionary motor service in the United States.

The South Atlantic division, which in 1902 -showed
but 16,541 horsepower in stationary motors, reported
361,011 horsepower in 1912, an increase of over 2,000
per cent, the largest percentage of gain for any of the
geographic divisions. The Pacific and Mountain divi-
sions, in the order named, show the next largest per-
centages of increase for the 10-year period 1902 to
1912. In 1902 the Middle Atlantic division reported
more than one-third (34 per cent) of the total of this
kind of power, and the East North Central, the New
England, and the Pacific divisions followed, in the
order named, with 18.3 per cent, 14.2 per cent, and
13 per cent, respectively. Combined, these four groups
of states reported for that year 79.6 per cent of the
total for the United States. In 1907 these same
groups again led all other divisions in the proportion of
the total power reported, but the Pacific division
had passed the New England group. In 1912 their
relative positions were the same as in 1907. In 1907
the proportion of the total shown by these four divi-
sions combined was 76.2 per cent, and in 1912 a
slightly smaller percentage, 73.9, was reported.

Considering the horsepower of stationary motors in
the individual states, as shown by Table 55 (p.82), New
York reported 795,256 horsepower in 1912, and led all
the others for the three censuses. This horsepower was
more than double the amount reported by any other
state, with the exception of California, which state
© was second with 603,742 horsepower. California
made the greatest absolute gain from 1907 to 1912,
but New York takes precedence in this respect for the
decade 1902 to 1912. In addition to the two states
named, each of the following states reported more than
100,000 horsepower for stationary motors in 1912:
Illinois, Massachusetts, Michigan, Missouri, Ohio,
Pennsylvania, and South Carolina. ‘

The largest average horsepower capacity of the
motors in 1912 was 38.3, reported for Montana. The
states of Utah, South Carolina, Georgia, Nevada, and

California followed, in the order named, with average
motor horsepowers of 35.9, 28.5,25.8, 22.4, and 20.8,
respectively.

The extensive use of stationary motors of varying
capacity in connection with manufactures no doubt
accounts for the smaller average capacity per motor
in the more eastern states, where the manufacturing.
industries are largely centralized.

Subsidiary equipment.—At the censuses of 1907 and
1902 data relative to the subsidiary equipment located
inthe power houses and that in the substations of cen~

‘tral electric stations were reported separately. These

data have been combined in Table 38 in order to ren-
der the totals for 1902 and-1907 comparable with the
information as reported at the census of 1912. The
table also gives the subsidiary equipment of the elec-
tric raillways.

Table 38 COMMERCIAL AND MUNICIPAL. CENTRAL ELECTRIC STATIONS,
AND ELECTRIC RAILWAYS—SUBSIDIARY BQUIPMENT: 1912,
1907, AND 1902.
Rotary convert-
ers and motor Boosters. Transformers.
generator sets.! ’
Cen-
sus.
Num- | Kilowatt || Num- |Kilowatt || Num- |Kilowatt
ber. | capacity. || ber. |capacity.]l ber. |capacity.
Total........ 1012 | 4,667 | 2,646,396 511 47,628 || 22,304 | 6,461,336
1907 || 2,532 | 1, 305 651 261 21, 856 || 11,062 | 2,826, 693
1902 742 333 426 297 31,577 | 3,457 631,936
Central stations....| 1912 || 1,827 | 1,009,136 328 22,821 || 13,868 | 4,103,939
| 1807 670 363 419 127 4,810 |} 5,788 1 89.3,532
1902 301 173,373 193 17,911 || 1,800 419, 367
Commercial....| 1912 {[ 1,781 996, 531 205 20,151 || 12,972 { 4,039,238
1907 665 362,706 106 4,4747|| 5,479 1 677, 682
‘1902 209 | 173,229 184 17,735 || 1,765 418 068
Municipsl..... 1912 46 12,605 33 2,670 806 64,703
: 1907 5 713 21 336 309 15,850
1902 2 144 9 176 35 1,209
Electric raitways...| 1912 || 2,840 | 1,637,260 183 24,807 || 8,430 | 2,357,307
1907 || 1,862 942 232 134 17,046 || 5,274 1 133,161
1902 441 160 053 104 13 666 || 1,657 212, 569

1 Prior to 1912 motor generator sets were not included.

Electric railways reported 61.9 per cent of the total
kilowatt capacity of rotary converters and motor
generator sets in 1912, compared with 72. 2 per cent in
1907 and 48 per cent in 1902. Of the total kilowatt
capacity of these machines located in central electric
stations, the commercial stations reported 98.8 per
cent in 1912 99.8 per cent in 1907, and 99.9 per cent
in 1902.

The capacity of the transformers increased 5,829,400
kilowatts, or 922.5 per cent, from 1902 to 1912. The
electric railways reported 36.5 per cent of the total
kilowatt capacity -of transformers in 1912, 40.1 per
cent in 1907, and 33.6 per cent in 1902. For the
central stations, the commercial stations reported 98.4
per cent of the kilowatt capacity in 1912, 99.1 in 1907,
and 99.7 in 1902. The average capacity of the trans-
formers for all stations increased from 183 kilowatts in
1902 to 290 kilowatts in 1912. As in the case of
most machines used in central station work, the av-
erage capacity of the transformers increased consider-
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ably during the decade 1902~1912. During this period
the average capacity of these machines in central sta-
tions increased from 233 kilowatts to 296 kilowatts;
of those in the commercial stations, from 237 to 311
kilowatts; and of those in. municipal stations, from 37
to 72 kilowatts. The average capacity of transformers
reported by the electric railways shows a very large
increase—from 128 kilowatts in 1902 to 279 in 1912.
The total kilowatt capacity of the boosters shows an
increase for the decado 1902-1912 and for the five-
year period 1907-1912, but from 1902 to 1907 the fig-

ures indicate a decrease. The statistics for boosters for
central stations in 1902 and 1907, however, are no
doubt incomplete because, unlike the schedule used in
1912, the schedules used in 1902 and 1907 did not
specifically call for boosters under the substation
equipment, and when these machines were reported
they were placed under the general heading of ‘‘Mis-
cellaneous.” The extent to which boosters were re-
ported in 1902 and 1907, therefore, is uncertain. For
the electric railway industry there has been a steady

‘increase in the capacity of these machines.



CHAPTER VI
FINANCIAL STATISTICS.

Capitalization.— The statistics of capitalization of
central electric light and power stations for prior cen-
suses were confined to the par value of authorized
and outstanding preferred and common stock and
bonds of commercial corporations; the par value of
the bonds issued by municipalities to secure funds
for the construction, purchase, or operation of the
municipal stations; and the returns made on such
capitalization in the form -of dividends and interest.
For the yoar 1912, however, a more extended report
was requested, and a balance sheet as of December 31,
1912, was secured from all central stations, commer-
cial and municipal. The capitalization for 1912, there-
fore, includes for commercial companies, in addition
to capital stock and funded debt, the cash investments,
value of real estate mortgages, and floating debt.

The balance sheet for municipal central stations
shows funded debt amounting to $31,189,357 and cash
investments amounting to $27,064,963, which to-
gether aggregate $58,254,320. It is doubtful, how-
ever, that this sum fairly represents the capitaliza-
tion of this class of stations, since no cognizance is
taken of the indebtedness which has been liquidated.
Tn Table 39, therefore, the capitalization of municipal
stations for 1912 is given as the amount reported for
the cost of construction and equipment.

Table 39 Central electric

stations—
Capitalization:
1912,
105 70) PO USRS P $2,289, 622,199
Commercind SEatIoME. ceueun e i 2,212, 557,055

Capital stock... 1,154,587,016

Common.. . 977,639,057
Proferred. . 176,947, 959
Founded Aebb..cuvevsveiiaeaaneneiianns 897,007,681
Cash investments......ooeoeeevvnennannns 12,165,075
Rond 05taL0 MOILEREON. o vvrn e a e vie i eeem 10,170,898

" 1;‘1?11(-.1111% %bt .................................................. 137,726,385

unjcipal statlons:

CosI?; of construction and equipment.......cceeiiiiiiiiiian. 77,065,144

Of the total capitalization in 1912, as shown in
" Table 39, the commercial stations reported 96.6 per
cent and the municipal stations 3.4 per cent. The
capital stoclk, of which 84.7 per cent was common stock
and 15.3 per cent proferred, represented 50.4 per cent
of the total capitalization. The funded debt was
equal to 39.2 per cent of the total capitalization,
the floating debt to 6 per cent, the cash investments
to five-tenths of 1 per cent, and real estate mortgages
to four-tonths of 1 per cent.

Gross and net capital, commercial stations.—In the
preceding table the total capitalization of the industry
s o whole is shown. The table which follows gives
for commorcial companies the gross and net capital

and the net capital pertaining strictly to the electric
light and power industry.

Table 40 Commercial
central electric
stations—Gross
and net cap-

ital: 1912,

COTIIMON SEOCK. . + v+ e+ everuaernannnrsnrnreeasnsanorennnmsananmaces 977, 639, 057

Preferred stock. . . s17si 947,959

Funded debt........ 897,907, 681

Cash investments. ... 12,165,075

Real estate mortgages... 10,170,898

Floating debt. ..oo. i eriiiiierciirieneiiir it senvieennanaes 137,726,385

S ) R 2,212, 557,055
Deduct intercompany holdings and treasury securities............ 126, 305, 618
Neteapital. oo vt aric e caaas 2,086, 251,437
Deduct investments outside of electric light and power industry. . 76,721,718
Net capital based on electric light and power industry......| 2,009,529,721

To arrive at the net capital it is necessary to de-
duct intercompany holdings, $77,787,160, and treasury

“securities, $48,518,458, leaving $2,086,251,437 as the

net capital. The intercompany holdings or the stocks
and bonds of certain electric companies held by other
electric companies are deducted, since they have been
reported as capitalization by the companies which
originally issued them, and their inclusion by a
purchasing company is a duplication. In'like man-
ner, treasury securities constitute a duplication, since
they represent stock or bonds legally ready for dis-
posal, which have already been reported as outstand-
ing capitalization but held in the treasury subject to
issue.

To arrive at the net capital pertaining strictly to
the electric light and power industry it is necessary
to deduct outside investments. These include in-
vestments in the stock and bonds of companies other
than electric, $65,895,784, and other permanent in-
vestments, $10,825,932, a total amounting to
876,721,716, leaving $2,009,529,721 as the net capital
based on the electric light and power industry. It
will be seen from these figures that after the elimina-
tion of the duplications referred to the net capital
shows a shrinkage of 5.7 per cent, as compared
with the gross capital, while the net capital based
on the electric light and power industry shows a
falling off of 9.2 per cent, as compared with the gross
capital.

Capital stock and funded debt of commercial sta-
tions.—In order to present comparative statistics of
capitalization it is necessary to use the totals as secured
at the censuses of 1907 and 1902. The data are con-
fined, therefore, to those for the commercial stations,
since the statistics of capitalization for municipal sta-
tions are unsatisfactory.

(63)



64 | CENTRAL ELECTRIC LIGHT AND POWER STATIONS.
COMMERCIAL COMPANIES—CAPITAL STOCK, FUNDED DEBT, AND DIVIDENDS: 1912, 1907, AND 1902.

Table 41 PER CENT OF INCREASE.
1912 1907 1902 -
1902-1912 | 1907-1912 | 1902-1907
Number of commercial companies having outstanding capitalization...... 12,663 22,516 2,048 30.0 5.8 22.8
Total capitalization outstanding ' 2,052, 494, 607 $1, 341,995,182 $627, 515, 875 227.1 52,9 113.9
ital 1,154,587, 016 741,317, 497 372, 951, 952 209. 6 55.7 98.8
R b " 977,639, 057 666, 003, 772 349, 080, 281 180.1 46.8 90.8
Preferred 176,947, 956 75,813, 725 23, 871, 671 641.2 134.9 216.5
................................ 34,580, 872 19,300,572 6,180, 837 458.7 79.2 211.8
Dm&f&%ﬁhiﬁﬁ“ﬁﬁc‘]& """""" 28, 602, 390 * 16,883, 812 5,560,341 414.4 60, 4 208. 6
On preferred stock. . . 5,078, 473 2,416,760 620, 496 8do.7 147.4 283.9
TIDAGA ABDE - - e eeeeemeeeee e aeeeamsseesanssmteeaeemmnnnnaeeaeaaes 897,907, 681 600, 677, 685 254,563,923 252.7 4.5 136.0

1 Bxclusive of the capitalization of 169 electric railways which operated electric light and power departments, and 116 central electric stations not reporting stock and
bonds for sundry reasons, but including 18 stations whose capltalization was reported by other stations, and 23 stations reporting bonds only. A .

3Bxclusive of 37 cornpanies (21 operating electrio railways with capitalization included in report for street and electric rallways; 9 corporations reporting capitali-
zation in one state and owning establishments in another state, which are reported separately in certain of the tables; and 7 not reporting capitalization for sundry rea-
sons), but including 2 companies reporting bonds enly, their capital stock not being separable from that representing other interests.

The capitalization of commercial companies in-
creased $714,479,307, or 113.9 per cent, from 1902 to

1907, and $710,499,515, or 52.9 per cent, from 1907

to 1912. The kilowatt-hour output shown in Table
29 increased 141.1 per cent and 97.3 per cent, respec-
tively, for the same periods. It will be seen, there-
fore, that there was a harmonious relation between the
percentages of increase in capitalization and in output.

The number of stations reporting capitalization. in-
creased 147, or 5.8 per cent, from 1907 to 1912, as com-
pared with an increase of 467, or 22.8 per cent, from
1902 to 1907. Of the entire capitalization, the total
capital stock formed 56.3 per cent in 1912, 55.2 per
cent in 1907, and 59.4 per cent in 1902, while bonds
(funded debt) represented 43.7 per cent, 44.8 per cent,
and 40.6 per cent, respectively. The relative im-
portance of stocks and bonds, therefore, showed con-
siderable variation - between 1902 and 1907, but
changed only slightly between 1907 and 1912,

The funded debt increased $346,113,762, or 136 per
cent, from 1902 to 1907, and $297,229,996, or 49.5 per
cent, from 1907 to 1912, There has been a gradual
lessening in the proportion of common stock, from
93.6 per cent of the total capital stock in 1902 to 89.8
per cent in 1907 and 84.7 per cent in 1912, and neces-
sarily a corresponding increase in the percentage for
preferred stock. '

The statistics of capitalization collected by the Cen-
sus Bureau should not be used as a basis for comput-
ing the return on investments in central electric
stations. Many companies operate other industries in

- connection with central stations, and their systems of
accounting are such that it is impossible to obtain
data pertaining to the investment, income, and ex-
penses for each branch, although the information for
the entire enterprise may be very complete.

However, in 1912 the 2,663 commercial companies
reported dividends on common stock to the amount
of $28,602,399, being equivalent to 2.9 per cent on
$977,639,057 of common stock, as compared with 2.5
per cent in 1907 and 1.6 percentin 1902. The amount

of dividends on the preferred stock in 1912 was
$5,978,473, equal to 3.4 per cent;in 1907 the rate was
3.2 per cent, and in 1902, 2.6 per cent. Some of the
2,663 companies reported for 1912 did not pay divi-
dends for the census year, while others declared them
upon one class of stock only.

Cost of construction and equipment.—The schedule
used at the census of 1902 called for a separate state-
ment as to the cost, during the year and to date, of
land; buildings; machinery, tools, and implements
within stations; overhead electric service construction;
underground electric service construction; lamps,
motors, meters, and transformers, wired for use; sup-
plies of every description on hand; and miscellaneous
equipment. The object of these inquiries was to
ascertain the total cost of the plant and equipment,
and the expenditures during the year for extensions,
additions, and repairs. It was presumed that the
electric companies kept an account of this kind, but
a majority contended that it was impossible to report
the cost in such detail, and many asserted that they
had no data from which even the total cost of the plant
and equipment to date could be estimated with a fair
degree of accuracy. Moreover, a considerable number
of the electric stations have changed ownership during
recent years, and the purchase price often has little
relation to the actual cost of the plant, and in fact
seldom, if ever, represents this cost. The transfer is
frequently made through the exchange of stock or by
some other arrangement whereby it is impossible to
ascertain the money equivalent. In view of these
conditions the attempt to ascertain the cost of con-
struction in such detail was abandoned in 1907, but
in an effort to preserve the comparative value of the
statistics the total cost of the plant and equipment to
date and the cost of construction during the census
year were requested. KEven this modification of the
inquiry was unsatisfactory, and in 1912 it was still
further simplified, and only the total cost of construc-
tion, equipment, and real estate was called for. '

Many and varying factors enter into the cost of
plants and equipment. Sites and rights, which in one
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instance may cost but little, in snother may be very
expensive. The equipment of a station designed and
prepared to supply current to a large city or thickly
settled community is quite unlike that of a station
transmitting electricity considerable distances and sell-
ing in bulk to but few customers.

Notwithstanding these limitations the data pre-
sented in the following table may be accepted as
presenting a fair approximation of the growth of the
industry in respect to cost of construction and equip-
ment for the United States, for the several geographic
divisions, and for the individual states.

CENTRAL ELECTRIC STATIONS—COST OF CONSTRUCTION AND EQUIPMENT: 1912, 1907, AND 1902.

Table 42 TOTAL COST OF CONSTRUCTION AND Ter cent
EQUIPMENT, _Actual of

DIVISION AND STATE. increase: increase:

1902-1912 1902-

1912 1907 1902 1912
UNITED STATES. ¢ ottt eiem ettt iatnatenaaaess i o manarsssnesantcssaesesmannncny $2, 175,678,266 | $1,006, 913,622 | $504, 740,352 || $1, 670,937,914 331.0

GEOGRAI’HIC DIVISIONS:

NeW BgIand. ... .ot ettt et cn et eameeeaca s 153,468,258 92,582,350 | 55,538,120 97,930,138 176.8
Middle Atluntic ..... .- ceae 584, 107,361 391,868, 983 211,010, 618 373, 096 743 176.8
Tast North Central 388,575,873 203,859,358 87,6564, 667 300, 921 208 343.3
‘West North Centr 170, 306, 935 86,378, 753 39,840, 684 130, 466 251 827.5
South Atlantic.... 134 310 186 58,513, 594 19,462,480 114, 847, 706 590.1
East South Central 74, 964, 574 27,384,959 9, 081 612 65, 882, 062 725.5
West South Cenira. 76,052, 774 31,981,172 13, 247 115 62, 805, 850 474.1

LR o7 N R 203, 195, 798 57,380,775 23 662 909 179 532, 889 758.7

T gty PP 390, 696, 507 146,973,678 | 45, 242 147 345,454,360 763.6
New ENGLAND .
£ 1. T 19,926,292 12,629,101 4,824,850 15,101, 442 313.0
New Hampshlre.. 18, 061 576 8,695, 652 6,447,560 11, 614 016 180.1
Vermont........ 10, 027, 600 7,234,498 2,691,170 7 y 336, 430 272.6
Magsachusetts. . 71,707,238 43,279,226 29,562,267 42,144, 971 142.6
Rhode Islans IO, 11,339, 204 7,327,862 5,428,706 5,010, 498 108.9
L0t Y O Y 23, 406, 258 13,416, 011 6,583,477 15, 822, 781 240.3
MIDDLE ATLANTIC:
NEW Y01 - o eaett it ie et ieier e aeeee e aeas G ebemereneecanieacerenenn, 350, 526,904 252,731,789 | 112,908,778 237,528,126 210.2
New Jersey e 60, 058, 381 65,210,445 56,432,502 12,625,879 22.4
PONNEYIVANIA . et eeee e ieie it et re e eacaeea e R R ' 164,522,076 73, 907 749 41,579,338 122 942 738 205.7
Eas? NORTH CENTRAL:

B0 4 - et ettt e et ee i ae e iiae s 69,243,804 42,557,000 | 26,381,307 42,862,497 162.5
Indiana 47,930,252 25,680, 710 6,708,510 41,293) 742 614.7
TLinois...eeune.s 162,104,228 88,142,283 | 38,329,275 123, 774" 951 322.9
Michigan......... , 764, 37,001,080 11,559, 169 61,205, 661 520.5
‘Wisconsin. . 36,532,671 10,478, 355 4 678 816 31 854 3586 680.9

WesT NORTH CENTRAL:

B0 1Yo R 44,360, 910 24,138,081 9,236,505 . 85,124,405 880-3
Towa.... 29,126,518 9, 086, 666 8,554, 234 13, 572,284 158.7
Missouri 48,524,710 33 865, 760 15 679 872 32,944, 838 210.1
NOTEH DAKOUB . -« e e enencmcnem o ececaue e eeaeacnn e raeeacaaansnnn 4,881,632 1,619, 997 4,464,789 | 1,071.1
South Dakota. ..o 11,318, 041 2,806, 363 623, 504 10,604,537 | 1,715.2
B ) 12,971,316 7,372, 081 3,305, 840 9,665, 476 292.4
T O PP 26,023, 808 6,580, 805 2,023, 886 23,999,922 | 1,185.8

SourH ATLANTIC: :
Delaware, Maryland and District of Colambia.. ....vviiiiiiiiii i e 89,970,422 34,010, 868 11,825, 766 28,144, 666 238.0
VILEIUB e ¢ e cvnneamaeencenenaeanceoenenenan 10,927,379 1,790, 271 1,039, 347 9,888, 032 951.4
West Virginia : 13,390, 173 2,682,935 1,123, 449 12,266,724 | 1,091.9
North Carolina 12,090, 231 2,241, 791 ’ 803, 936 11,286,295 | 1,403.9
South Carolina 34,012, 368 8,803,382 2,442) 989 81,569, 379 1,292.2
Georgla. .. 19,890, 925 7,354, 286 1,252,578 18,638,347 | 1,488.0
Florida. .. 4,028, 68 1,630, 081 974, 425 8,054, 263 313.4
Bast S0uTH CENTRAL:
B e o) 5 PRI 19,709, 023 10, 356, 088 3,670,152 16,038, 871 437.0
Tennessee. . .. 41,517,416 7,514,333 3,603,088 37,914,328 |  1,052.3
Alabama..... 8 726 776 7,293, 876 908, 895 7,817, 881 860.2
Mississippi . 5 011 359 2,220, 662 899, 477 4,111, 882 457.1
Wresr SourE CENTRAL:
Arkanses 4,811,879 1,922, 658 1,082,505 3,729,374 344.5
Louisiana. 14,275, 269 11,614,121 8,056, 603 8,218, 666 135.7
Oklahoma 13 352, 640 7 130, 864 597,516 12 755 124 2,134.7
TOXA8, o vreunnn 43, 612, 986 11 313,529 § 510, 491 38, 102 496 601.5
MOUNTAIN:
Montana 64,583, 301 17,950,677 4 740, 807 59, 842, 584 1,262.3
Idaho....... 32, 482,566 3,251,460 5,030 31, 69" 536 4,037.7
Wyoming. .. 2,200, 032 942, 326 467, 463 1,732, 560 370.6
Colorado 66,989, 142 23,126, 179 8,665,526 58,323, 316 673.0
New Mexico 3,133, 760 989, 31 360, 877 2,763, 883 747.2
Arizona....... 9,258, 049 1,672,589 810, 341 8,447,708 [ 1,042.5

tabh......... 11,555,496 5,148,596 7,521,780 4,033, 716 53.6

N OVAGB e 4 e vt avamareercacareameaeocaeaceascnanesescrsransasnesaran earaeaaantaenanaan 12 993,362 4,299, 631 301,785 12,601,577 4,205.5
PacrFIC:

‘Washington 22,510, 528 20, 789, 849 3,837,022 18,973, 506 536.4

Oregonl..... 93,796, 747 14,403, 278 5,157,651 18, 639, 096 361.4

Calﬁomla .- 344, , 389, 232 111 780,551 36 547,474 307 841 758 842.3

 The cost of construction of central electric plants,

which includes that of the equipment devoted to the

generation and distribution of electric current, for the

‘United States as a whole, increased $1,670,937,914, or

381 per cent, from 1902 to 1912. In all of the geo-

graphic divisions, with the exception of the New
58795°—15——b*

England, the Middle Atlantic, and the West North
Central, the per cent of increase was greater than the
rate of gain for the United States. The largest per-

~centage of increase, 763.6 per cent, is shown for the

Pacific group; the Mountain division is second, with
758.7 per cent; and the East South Central group
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third, with 725.5 per cent. The largest actual gain,
$373,096,743, was in the Middle Atlantic states, and
the relative value of the equipment in this group may
be better understood when it is considered that the
amount representing. this increase was greater than the
total amount of the entire investment reported in 1912
by the central electric stations in any other group
except the East North Central and Pacific divisions.
This latter division was second in the amount of actual
increase, and the East North Central third.

Seversal of the geographic divisions show considerable
change in their respective proportions of the cost of
construction and equipment in 1912, as compared with
their proportions in 1902. The most noticeable de-
creases are &s follows: The Middle Atlantic division,
from 41.8 per cent in 1902 to 26.8 per cent in 1912,
and the New England division, from 11 per cent to
7.1 per cent. Of the increases during the 10-year
period, those for the Pacific division from 9 per cent
in 1902 to 18 per cent in 1912, and for the Mountain
division from 4.7 per cent to 9.3 per cent, were the
most pronounced.

Considering the states individually, New York had
the largest amount invested at all three censuses,
although. California reported the greatest increase,

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

$307,841,758, during the decade. The greatest per-
centages of increase are shown, for Nevada and Idaho.
Oklahoma shows a gain of more than 2,000 per cent,
and 10 other states—Arizona, Georgia, Kansas, Mon-~
tana, North and South Carolina, North and South
Dakota, Tennessee, and West Virginia—made increases
of over 1,000 per cent from 1902 to 1912. These
large percentages of increase, however, represent the
states wherein the electrical industries were practically
undeveloped 10 years ago. Important water powers
are located in many of these states, and by their utili-
zation electricity is generated at a minimum cost.
The water powers in the Pacific, Mountain, and East
South Central states have been developed very ex-
tensively during the past decade, and the states in
these divisions show the largest increases in the cost
of construction and equipment of central electric
systems.

Table 43 gives for commercial and municipal stations
the total number of stations, the cost of construction
and equipment, the kilowatt capacity of dynamos, the
horsepower of primary machines, and the average cost
of construction per kilowatt capacity of dynamos and
per horsepower of prime movers, for 1912, 1907, and
1902. .

UOMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS-—COST OF CONSTRUCTION AND EQUIPMENT;
AVERAGE COST OF CONSTRUCTION PER KILOWATT CAPACITY OF DYNAMOS AND PER HORSEPOWER OF

PRIMARY POWER MACHINES: 1912, 1907, AND 1902.

Table 43 TOTAL,

COMMERCIAL. MUNICIPAL.

1912 1907 1902

1912 1907 1902 1912 1907 1902

Number of stations. ........ PITTOUPN 5,221 4,714
Cost of construction and equipment..| $2,174,678,266 | $1,096,913,622
Kilowatt ca%aacity of dynamos....... 5,134,680 2,709, 225
Average cost of construction per kilo-

watt capacitgr of dynamos.......... $424 $405
Horsepower of primary power ma-

(51T - 7,528, 648 4,098, 188
Average cost of construction per

horsepower of primery power ma-

ChineS. . uovvrinininineanaaaninann.

3,620

$50¢, 740, 352
1,212, 235
$416

1,845, 048

$289 $268 $274

3,462 2,805 1,562
81,054,034,175 | $482,710, 879 877,065, 144
2,500, 209 5008, 368, 677

$439 $200
1,685,020 | 559,328

1,262

342, 879, 447
209, 016
$205

321,351

3,659 815

$2,008, 613, 122 $22,020,473
4,768, 113,380

$194
160,028

$440
6,969,320

$492
3,776,837

$301 $279 $286 $138 $133 $138

The total cost of construction and equipment for all
stations reported for 1912 was an increase of $1,078,-
764,644 over the cost reported in 1907, or 98.3 per
cent. For the same period the commercial stations
increased $1,044,578,947, or 99.1 per cent, and the
municipal stations $34,185,697, or 79.7 per cent. The
commercial stations reported 96.5 per cent of the total
cost of construction for the 5,221 central electric sta-
tions in 1912 and 95.6 per cent of the total for the
3,620 stations in 1902. The average cost per station
in 1912 was $416,717, as compared with $232,693 in
1907 and $139,431 in 1902. The averages per station
for the commercial stations for the same years were
$573,548, $304,458, and $172,093, and for municipal
stations $49,337, $34,249, and $27,019, respectively.
The average cost of construction per kilowatt capacity
of dynamos for all stations decreased from $416 in
1902 to $405 in 1907, but increased to $424 for 1912,
Similar changes took place in the average cost per

horsepower of prime movers, which decreased from
$274 in 1902 to $268 in 1907, but increased to $289
in 1912. The averages for commercial stations are in
harmony with those for all stations, but for munici-
pal stations the average cost of construction per kilo-
watt capacity has increased during each five-year
period, while the average for the primary power units
was the same in 1912 as in 1902, although showing a
decrease from 1902 to 1907.

Income.—The schedule used at the census of 1912
called for returns of income in less detail than in 1907
and 1902, because the detailed information secured in
the earlier years was unsatisfactory. In the census
of 1907, for instance, the attempt was made to secure
separate income data for arc and -for incandescent
lighting, for stationary motor service, for charging
automobiles, and for electric heating, cooking, welding,
ete., but these were all abandoned as separate inquiries
in 1912,
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The inquiries as to income, and also as to operating
expenses, used in the schedule for 1912, with slight
modifications, conform to the system of accounting
adopted by the United States Interstate Commerce
Commission. The different items of income for which
separate totals were reported are shown in Table 44.
This table also shows the per cent each item forms of
the total income.

Table 44 CENTRAL ELECTRIC STA-

TIONS—INCOME: 1012,

ACCOUNT.

Amount Per cent

| of total.
Total INCome. .umuut e $302, 115,599 100.0
Electric SeIvIce. o ver ettt et e e 286, 980, 858 95.0
Commercial light, power. and heat 221,200,466 73.2
Municipal street lghting. . ..................... 27,273,226 9.0
Municipal building lighting. 2,504,511 0.8
Current sold to other public service corporations...... 31,019,660 10.3

Estimated value of free service:

Commereial stations. .................... 513,644 0.2
Municipal stations................. 4,460,351 1.5
Interest and dividends from investments.. e 4,801,449 1.6
AlLOther SOUTCeS. . vueerreeenai st s aneannaanaenvnnannn, 10, 243,292 3.4

The great bulk of the income was for electric service,
but 5 per cent of the total income being derived from
other sources. As might be expected, most of the
income (nearly three-fourths) was reported for com-
mercial light, power, and heat. Current sold to other
public service corporations was second in importance,
and municipal street lighting, shown separately for the
first time at the census of 1912, was third. The
mcome from interest and dividends from investments
and all other income were comparatively unimportant.
The estimated value of free service formed but 1.7
per cent of the total income. In 1912 the estimated
amount reported for free service was $4,982,995, while
in 1907 this item was reported as $6,010,595, indi-
cating a decrease during the five-year period of
$1,027,600, or 17.1 per cent. Although in 1912 a
small amount ($513,644) was shown for such service
for commercial stations, for franchise privileges, etc.,
free service was chiefly reported by the municipal
stations, such stations reporting 89.7 per cent of the
total in 1912 and 94.4 per cent in 1907.

The differences in reporting the items of income at
the several censuses render it impracticable to give
comparative figures, except for gross income, for elec-
tric service, and for receipts from all other sources.
Data relating to these three items of income and to
the mumber of stations are shown for commercial
and municipal stations for 1912, 1907, and 1902.

The municipal stations formed 22.5 per cent of the
total number reported at the census of 1902. This
* proportion increased to 26.6 per cent in 1907 and
29.9 per cent in 1912. This increase in number,
however, loses much of its significance when it is
considered that the gross income of the municipal
stations formed only 8.1 per cent of the total income

of both classes of stations in 1902, 8 per cent in 1907,
and 7.7 per cent in 1912. :

Table 45 GOMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC
?g(%rmns—enoss INCOME: 1912, 1907, AND
CLASSIFICATION OF INCOME. )
Census.| Total. Commerecial.| Municipal. ‘
Number of stations........._..... 1912 5,221 3,659 1,562
1907 4,714 3,462 1,252
1902 3,620 2,805 815
Gross income..................... 1912 18302, 115, 599 (18278, 896,610 | $23,218, 989
1907 ! 175,642,338 1 161,630,339 | 14,011,999
1902 85, 700, 605 78, 735, 500 6,965, 105
Electric service............... 1612 | 286,980,858 || 264,317,150 | 22,663,708
1907 | 169, 614,601 (i 156,000,257 | 13,614,434
1902 | 84,186,605 || 77,340,749 | 6,836,858
All other sources.............. 1012 15, 134, 741 14, 579, 460 555, 281
1907 6,027,647 || 5,630,082 397, 565
. 1902 1,514,000 || 1,385,751 128,249
Per cent of increase:
Number of
902-19 4.2 30.4 9L7
1007-1912. 10.8 5.7 24,8
1902-1907 30.2 23.4 53.8
it
252.5 254.2 233.4
1907-1912 72.0 72.6 65.7
1902-1907 104.9 105.3 101.2
Electric service—
902-1912 240.9 241.7 231.6
e &3 A
.................. - W7 99.1
All other sources—
002-19 899.7 952.1 333.0
1907-1912 i51.1 159.0 39.7
190271907 208.1 306.3 210.0

Table 56 (p. 88) shows that in income, as in most
other features of the industry, the Middle Atlantic and
Last North Central divisions lead all others, these two
divisions combined reporting in 1912 $160,005,679, or 53
per cent of the total income. The Pacific division was
third in gross income, with $32,195,997, or 10.7 per
cent of the total. With few exceptions these three
divisions lead in the several items of income shown
in Table 56. For municipal building lighting the
Middle Atlantic division reported $1,287,893, or 51.4
per cent of the total for such service; and for interest
and dividends from investments, $2,529,416, or 51.7
per cent of the total. In estimated value of free
service for municipal stations, the Rast North
Central division led, with $1,846,837, or 41.3 per
cent, while of the total shown for ‘“all other income”
this division reported $3,484,991, or 34 per cent.
Four of the states showed a gross income in 1912 of
upward of $20,000,000, as follows: New York, $57,-
218,973; Illinois, $30,045,297; California, $27,685,573;
and Pennsylvania, $24,387,863; their proportionsof the
total income being 18.9 per cent, 9.9 per cent, 9.2 per
cent, and 8.1 per cent, respectively. In the amounts
reported for commercial light, power, and heat these
four states also led, but with California instead of
Tllinois in second position. The amounts reported for
this service were: New York, $42,388,607, or 19.2 per
cent; California, $19,941,719, or 9 per cent; Illinois,
$19,693,842, or 8.9 per cent; and Pennsylvania,
$16,811,493, or 7.6 per cent. In income for municipal
street lighting, New York reported $4,556,339, or 16.7
per cent of the total for such service; Pennsylvania,
$3,363,079, or 12.3 per cent; and Massachusetts,



68 CENTRAL ELECTRIC LIGHT AND POWER STATTONS.

$2,322,146, or 8.5 per cent. In income f01: current
sold to other public-service corporations, Illinois led,
with $5,231,5634, or 16.9 per cent, followed by Ngw
York, with $5,090,032, or 16.4 per cent; Cahforn}a,
with $4,763,032, or 15.4 per cent; and Pennsylvania,
with $2,801,257, or 9 per cent. No other state re-
ported as much as $2,000,000 for such service.

Dragrawm 15.—CentRAL Errorrio StaTrons—Gross INcou:, BY
SraTms: 1912, 1907, AND 1902.

MILLIONS
. o 10 20 30 . 40 50 80
NEW YORK
HLUNOIS
CALIFORNIA
PENNBYLVANIA

MASBACHUSETTS
OHIG
MICHIGAN ,

NEW JERSEY
MIBSOURI
INDIANA
MINNESOTA
TEXAS
WIBCONSIN

CONNECTIOUT
DELAWARE,
0. 0., AND MD.
COLORARQ

SQUTH CAROLINA &
IOWA
MONTANA
WABHINGTON
KANSAS
NEBRASKA

KENTUGKY -

TENNESSEE
OKLAHOMA
NEW HAMPEHIR
AHODE ISLAND
EOUIBIANA
MAINE
GEORGIA
IDAHO

UTAR

NORTH CAROLINA B
OREGON
FLORIDA
ALABAMA
VERMONT
ARIZONA
MISSISSIPP!
WEBT VIRGINIA
8OUTH DAKOTA [
ARKANSAS
NORTH DAKOTA [
VIRGINIA®
HEVADA
WYOMING
NEW MEXICO

DragraM  16.—CeNTRAL - BrpcrrIc STATIONS—INCOME FROM

Errorrio Servior, By Svares: 1912, 1907, anp 1902,

MILLIONS
o 1] 20 30 40 30

NEW YORK
ILLINOIS

CALIFORNIA

PENNSYLVANIA
MASSAGHUSETTS

OHIO
MICHIGAN

NEW JERSEY

‘MISSOUHI
INDIANA
TEXAS
MINNESOTA

WISCONBIN

DELAWARE,
D.C., AND MD.

CONNEGTICUT
COLORARG

SOUTH CAROLINA
1owa

MONTANA

WABHINGTON
KANSAS
KENTUCKY

L1
2R 1907
2222721 1902

NEBRASKA
TENNESSEE
OKLAHOMA
LOUISIANA
RHODE 1IBLAND
NEW HAMPSHIRE [53
GEORGIA
MAINE
IDAHO
uTAH 3
NORTH CAROLINA
OREGON
FLORIDA
ALABAMA
VERMONT
WEST VIRGINIA
MIS8IBSIPPL
ARIZBNA :
SOUTH DAKOTA
ARKANSAS
NORTH DAKOTA
VIRGINGA
NEVADA
WYOMING

NEW MEXICO

Changes in the size of the dynamos used in central

stations and data as to earning capacity in respect to
size are presented in the following comparative table,
which gives for 1912, 1907, and 1902 the gross income
for stations grouped according to dynamo capacity.
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CENTRAL ELECTRIC STATIONS—GROSS INCOME FOR STATIONS GROUPED ACCORDING TO DYNAMO CAPACITY:
: 1912, 1907, AND 1902, ' ’

Table 4.6 STATIONS GROUPED ACCORDING TQ DYNAMO CAPACITY.
o hStations
CLASS OF INCOME, ensus.]  Total. | baving no
T mpea | Boand, | s | 1o | 200ema | sowse | gt
. ¢ T [ ! S alts an equipraent.
llowatts. | yilowatts. | kilowaits. | kilowatts, | kilowatis. over. quipraen
Nttmber of StAHONS. -« v ueeernnnre ... 1912 5,221 2,002 .~ 948 337 214 152 161
» 1907 474 3,038 821 260 169 1i5 75 - S
1902 3,620 2,587 588 172 08 87 32 8
Ter cent of increasé: 1902-1012. ..........fooon ... 44,9 2.2 61.8 9.9 118.4 126.9 403.1 550.0
(11053 MICOME. v eemeeemaeeeaeceenenaannn. 1012 | 8802,115,500 || $16,625,878 | $18,111,238 | $14,079,923 | $16,518,054 | 25,448,520 | $188,434,343 | $22,807,634
. I ﬁgiggtl) %3, Zgg it 1(71%8?1 1o 13,149,808 | 21,915,199 | 80,930,073 § 8,255, 350
N 10 a
Per cent of increase: 1902-1912........[........ "ok, BTN "o BRI & 4145’3?3?; 1, 839’83?8 o 02;%9% L zegéfz)zf
! : 1
TE10CHTIC SeTVICE. « v e vesensemnneeenns 1912 | 286,080,858 || 15,984,002 | 17,166,227 | 13,322,200 | 15,832,795 | 24,308,710 | 179,107,243 | 21,210,501
. o7 | 169, %1;% & }2 ggg is %g’ i}ggi 08 121 gggi a 12,617,855 | 21,277,402 | 87,977,832 8, 067,203
Per cont of increase: 1902-1912........[..... .. " 240.9 T " k9.6 e I o B T e b g,lg’oi.zs
AJL OEHOT SOUTCOS. - e v eeeene oo 1912 | 15,184,741 691,786 945, 011 757,723 685,250 | 1,049,819 | 9,327,100 1,678,043
1907 6,027, 647 795,325 832, 631 389, 634 531,053 "637,797 | 2,652,241 ' 188, 066
. 1502 1,514, 000 350,162 287,227 105,343 238,366 204, 640 970, 855 57,407
Per cont of increase: 1902~1012. . c.ueeufennnennn 899.7 97.6 229.0 610.3 187.5 413.0 3,343.6 2,823.1

The distinctive changes brought out by this table
are the exceptionally large growth of income for sta-
tions with dynamos of the largest capacity and the
remarkable increase in that for stations without gen-
erating equipment. :

Botween 1902 and 1912 the total income increased
by $216,414,994, of which amount the increase for the
stations reporting a dynamo capacity of 5,000 kilo-
watts and.over was $158,407,282, or 73.2 per cent,
and for the stations without generating equipment,
$21,329,399, or 13.5 per cent; the increases for these
two classes alone thus representing 86.7 per cent of
tho total growth. In 1902, of the total income for
electric service that for stations reporting dynamos of
5,000 kilowatts and over represented 35.3 per cent
and that for stations without generating equipment 1.8
per cent. In 1912 the proportions for these classes of
stations had increased to 62.4 per cent and 7.4 per
cent, respectively.

The smallest increase in gross income during the
decade is shown for the stations having less than 200-
kilowatt capacity, while, on the other hand, the largest
increase for stations reporting dynamds is shown for
those of 5,000 kilowatts and over. '

The largest percentage of increase in gross income
for any class of stations in the table is reported for the
stations having no generating equipment, which em-
phasizes the growth in the operations of stations using
purchased current. This condition has largely been

brought about by the economy connected with the

generation of electricity in stations of large dynamo
capacity, which is made available over large areas by
means of long-distance transmission lines.
Expenses—Details for expenses, like details for
income, were reported differently at the several cen-

suses. In the following table the expenses are shown -
in .o'leta,il as reported in 1912, with the percentage
which each item of expense forms of the total.

Table 47 CENTRAL ELECTRIC
BTATIONS—EXPENSES:
ACCOUNT. ‘
Per cent
Amount. | ofyotal,

TOtal OXPEISES. - - eueneerereeneen e eeemeaannnas $234,419, 478, 100.0

o) ereaearneeecaaeanas - 34,748, 754 14.8

Electric current and electric power purchased. ........... 18,074, 344 7.7
Rent of offices, conduits, undergrotind and water privi-

leges.......... S, e, 4,279, 596 1.8
Supplies, materials, salaries and wages, and other miscel-

T]aneous expenses, not elsewhere specified. .............. 91, 847, 508 30.2

axes:

Real and personal property... 8,048,201 3.5

Capital stock. ........ e 997,012 0.4

Federal corporation. 558, 7106 0.2

Earnings.............coooeaaet e 2,508, 338 1.1

MiSCellan@OUS. c e e e et ceeeeeeeaeaaaan 944, 9 0.4

Interest on funded and floating debt................ 48,302, 900 20.6

Injuries and damages............. 1,200, 989 0.5

Insurance............. 2,320,151 1.0

Charges for depreciation. 18, 843, 863 8.0

Charges for sinking fund. 1,654, 035 0.7

Of the expenses reported in 1912, supplies, ete.,
constituted the chief item, and formed 39.2 per cent
of the total; interest on funded and floating debt, 20.6
per cent, was second; and cost of fuel, 14.8 per cent,
was third. Charges for depreciation and charges for
sinking fund, not reported at prior censuses, combined
formed 8.7 per cent of the expenses; and taxes, which
are reported in considerable detail, formed 5.6 per
cent. '

For comparison with prior censuses it is necessary
to arrange the expenses into the four groups for which
separate figures are given in the following table. -The
total for supplies, materials, and salaries and wages
includes sundry expenses incident to operation and
maintenance, such as advertising, law expenses, tele-
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graph and telephone service, power other than electric,
and expenses of a similar character not elsewhere re-
ported. In the reports for 1902 and 1907 interest on
funded debt was treated as a fixed charge and not as
an item of expense; but to make the data for these two
years comparable with the figures for 1912, interest
amounting to $27,991,762 in 1907 and $12,623,545 in
1902 has been included with the expenses for those:
‘two years. The total for rent of offices, etc., in 1912
includes charges for depreciation, $18,843,363, and
charges for sinking fund, $1,654,035, or $20,497,898
in all for items that were not reported at the censuses
of 1907 and 1902.

Table 4 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC
ble 48 STATIONS—EXPENSES: 1012, 1907, AND 1002,
Per cent of
CLASS. total.
Commer-
Total. Municipal.
clal. Com-{ Mu-
mer- | nici-
cial. | pal.
5,221 3,659 1,562 [ 70.1| 20.9
4,714 3,462 1,252 || 73.4 | 26.6
3,020 2,805 816 || 77.5 | 23.5
$234,419,478 |/$217, 502,313 $18,917,165 || 92.8 7.2
.| 134,196,911 || 123,880,201 | 10,316,620 || 02.3 [ 7.7
- 1t9012"ﬁf o 08,081,375 || 62,835,388 | 5,245,087 || 92.3 | 7.7
ent of offices, conduits,
and water privileges;
taxes, interest on fund-
ed and floating debt,
injuries and demages,
insurance, and charges
for depreciation and
sinking fund-—
10120 e neeeeenannns 89,748,872 || 87,022,175 | 2,726,607 {{ 97.0( 3.0
1807.... .| 51,001,122 |t 40,434,241 | 1,626,881 |} 96.8 3.2
c tm?%...l_ 21,817,004 || 21,004,560 722,444 || 96.7 | 3.3
ogt of fuel—
1912..... 34,748,754 || 30,873,445 | 4,375,300 || 87.4 | 12.6
1907... 23,067,745 || 19,824,062 | 3,232,783 || 86.0 | 14.0
- 13_92 .................. 11,635,500 {| 10,189,685 | 1,445,824 || 87.6 { 12.4
ectric  power
ed—
1912.. 18,074,344 | 16,912,612 | 1,161,732 || 93.6 6.4
1807.. 6,417,237 || 6,080,905 336,332 || 94.8 | 5.2
g 11‘2.. i nteriai 192,130,759 || 12,007,193 | 1123,566 || 94.2 5.8
upplies and materials
igtlz)luding salaries and
wages, and other ex-
gfnses not elsewhere
cluded—
1912........ 91,847,508 || 83,194,081 | 8,053,427 {{ 90.6 | 9.4
1907... 53,660,807 || 48,540,183 | 5,120,624 | 90.5 9.5
1902... 32,498,103 || 29,543,950 | 2,054,153 {| 90.8 | ©.1
Per cont of increase;
Number of stations—
T AT T a— 1.8 Srl . od
1902-1907.. . 30.2 23.4 B
Total expenses—
A mal
1902-1907....ce..o ... 97.1 97.2
Rent of offices, conduits,
and water privileges;
taxes, interest on fund-
ed and floating debt,
injuries and damages,
insurance, and charges
for depreciation and
sinking fund—
1902-1912............. 31L. 4 812, 5 2717.4 ||..
1907-1012.. - 75. 76.0 67.6 |[..
Costlg?%:llﬁgm ............. 134.0 "134.3 125.2 ||..
1902-19 108.6 198.1 2026 ffeocefenaenn
L T BT I e
Electric power  pur- . L R
o1 ‘ "
eetraeninnnn . 748.3 742,68 840.2 .. oafeennne
R BB e
Supplies and materials - - S e M
including salaries an
wages, and other ex-
enses nof elsewhere
e
120 iereaann 182.6 18L. 6 192.9 [[aceeas]eanna
1907-1912....._....... 71.2 7.4 [} 2V | IR P,
1902-1907.evnvonnnnn.. 65.1 . 64.3 8.8 fleceand]onnnn

! Includes a small amount paid for power other than electric.

CENTRAL ELECTRIC LIGHT AND POWER STATIONS.

In 1912 the largest single item of expense, $91,-
847,508, was for supplies and materials, etc., which
formed 39.2 per cent of the total expenses for that
year, as compared with 47.7 per cent in 1902. The
largest percentages of increase are shown for electric
power purchased, and although the amount shown for
this item forms but a small proportion of the total,
the increased percentage in 1912 is in harmony with
the general trend toward the concentration of gen-
erating stations into larger units of capacity and the
purchase of current by the smaller ones wherever
practicable. In fact, the economy of large units is
generally recognized in the electrical world.

Of the total expenses, the proportions contributed
by the two classes of stations, commercial and munic-
ipal, vary but little from census to census. For the
municipal stations the largest proportion for any one
item, 12.6 per cent in 1912 and 12.4 per cent in 1902,
is shown for cost of fuel. These stations are generally
small and built to meet the demands of the munici-
palities, and water-power is seldom available. The
municipal stations, for instance, in 1912 reported
20.2 per cent of the total horsepower for gas and oil
engines, 8.2 per cent of the total for steam power,
and for water power but 5.3 per cent.

. Balamnce sheet, commercial companies—The special
data covered by this inquiry embrace details relative
to assets and liabilities, together with the deficit or
surplus. The difference between the deficit and sur-
plus shows a net surplus for each geographic division
and state.

Table 49 (p. 72) gives the assets and liabilities for
commercial central stations, by geographic divisions
and states. ‘

Assets—The $2,098,613,122 reported as the cost of
construction, equipment, and real estate should not
be considered as representing the value of properties
which are engaged exclusively in the generation and
distribution of electric current. In the case of the
large hydroelectric station—the type which has had
the greatest growth in the last five-year period, 1907
to 1912—many and varying conditions under which
the stations are built and equipped must be given
consideration. Often large tracts of land must be
purchased, miles of riparian rights secured, large reser-
voirs built to secure a plentiful supply of water, and
private rights of way acquired for the high-voltage
lines; these and many other factors enter into the
values shown by the figures in the table. Again, the
franchise values, good will, intangible assets, etc., are
often included, so that the actual cost of construction,
equipment, and real estate is affected more or less
according to the methods of bookkeeping employed by
the reporting company. There were many different
methods of bookkeeping shown in the balance sheets
of the various companies reporting, but it is probable
that a company would not underestimate the value of
its properties or magnify the sum of its liabilities.
The average cost per kilowatt capacity of dynamos of
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commercial stations in 1902 was $439 in 1907 it had
decreased to $422, while in 1912 it had increased to
$440—practically the same as 10 years before. The
average cost per horsepower capacity of prime movers,
which had decreased from $286 in 1902 to $279 in 1907
~increased to $301 in 1912, a gain of $22 per initia}
horsepower in the latter five years.

The 3,659 companies whose financial condition is
reflected in the balance sheet held as assetsin 1912,
stocks and bonds of companies other than electric to
the value of $65,895,784, and of other electric com-
panies to the value of $77,787,160, in addition to other
permanent investments listed at $10,825,932. These
combined boldings amounted to over 6 per cent of the
total assets. ’

A number of companies hold as assets varying
amounts of their own stock and bonds which may be
carried as current assets or used as collateral for
floating loans or for immediate delivery in case of sale.
These are more or less a bookkeeping liability and
represent a certain amount of duplication which
should be deducted from the total invested to secure
the net -capitalization. The item of cash, current
assets, and supplies was $140,138,589, and includes
bills, notes, and accounts receivable, and represents
the working capital of the companies. The total
amount reported for the sinking and other special
funds was $9,939,237.

Liabilities—In addition to the $977,639,057 of
common stock, $176,947,959 of preferred stock, and
$897,907,681 of bonds issued, there was $12,165,075
reported as “ cash” invested in central electric stations.
This amount represents the cash capital of the 587 indi-
viduals, 293 firms, and seven other forms of ownership
engaged in the generation of electric current. There
were also a few cases of large corporations engaged in
other branches of industry which, either from local
pride or from sociological motives, furnished electric
current for lighting small towns in the immediate
neighborhood. The investment in electrical equip-
ment in such cases was so small as compared with the
whole establishment, that, for accounting purposes, it
was carried as “cash investment’’ upon the books of
the company. The item of $137,726,385, which is
shown as floating debt, includes loans and notes, in
addition to short-time securities floated for the purpose

of construction, purchase of new equipment, etc. It
forms 6.3 per cent of the aggregate amount of stock,
funded debt, cash investment, and floating debt.

Notwithstanding the fact that the difference between
the deficit and surplus results in a net surplus amount-
ing to $115,671,116, for the commercial stations as a
whole, that not all of these companies were successful
financially is evidenced by the deficit shown of
$7,409,621. In but few states, however, does the
deficit form an appreciable part of the total.

Balance sheet, municipal stations.—Table 50 (p. 74)
presents a balance sheet of municipal stations for the
year ended December 31, 1912.

Many of the municipalities operating electric stations
do not have systems of bookkeeping which are adapted
to the uniform system of accounts generally employed
by the commercial stations. The lighting plant is
often operated not upon a separate basis but as one
of the branches of the utilities of the municipality;
and some other branch of the utilities may not only
absorb the surplus and supply the deficit, but use the
income, which often is not commensurate with the
services rendered for various purposes, and meay im-
pose upon the electric plant, without adequate reim-
bursement, many expenses in the way of service.

Under these conditions the comparison of the cost
of construction, equipment, and real estate with the
funded debt, cash investments, and real estate mort-
gages has but little significance. The additions and
betterments are often made by a special tax levy or a
sum voted for the purpose out of the general receipts
from taxation without any additional encumbrance
being placed on the plant. With many of the stations
the balance sheet is really a yearly statement rather
than an accumulative summary of the financial
condition.

DETAILED COMPARATIVE SUMMARY.

In the several tables of this report comparative
statistics have been presented for the various features
peculiar to the electric light and power industry, such
as primary power, dynamo capacity, and line equip-
ment, each subject being treated in a separate table.
Table 55 (p. 82) brings together the principal facts in
a detailed comparative summary, by geographic divi-
sions and states, for 1912, 1907, and 1902..
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23 64, 69 4 68 622’ 750 2,25 41 , 683 104 1 07 , 931
24 %Ivlchlgan 43,74 9,"0(1)8 198,350 210 ,252’ 238 36,014, 11 13,920 93 ggz 7? :350
isconsia. e LT o 350 1,738,250 ’ SuLus L462 e 1 A
5 | PER N 32’6255 a0 el 5,00 000 479,414 1 & 8, oa ok MR “
A Al CENTRAL: 601,074 2, 144100 605, 686 ,080,602| 3, 719, 890) 574, 781 154,881 1, 626, 688
AN Bh R RE 50 i e oo R
% Wl 41,76 g Sk i 30, 300 o o4
Bl bk SEE e AT 0ES gEE mE BE s
) Nekaukota, 0,350, 380 D, 000 15, 416] %’ 932, 454 154, 006 42,269 156, 386
s igs 2N o B 2 Y LS af Lo
__________ : ) B 5 84 9 03 003
covmm Amemen D e il i 570 14 2.5 1,658, ! 318 571 g
gg | SOV Amunme: RNy PYPd S e 500 00, & 3,085,332 a0 dorsed A 038
elaware, Distrl ' 1,103, 534 27,012 218, 818 1,314, 70 1,690, 23 378, 54 11,2
3 aware, Distrlct of Go- 270 1463 163 Lo i %5
3 Vizeinia. Ssiteng, | Bo0n 18 o120, 80 o) o " Sio, 5o 515, 009 03,380 * 40,46
: PR, s
g{ North Hreint L e 1,703,952 1,3 370,0 442, 441 R IR 258, 756 66,869
% PR roling Sl ey , 375,575 , 580,000 49, 440! §2,630 176, 136 131,083
Bouih, Caroliza , 280, 643 68,990 8,300 ,580, 673 won ot 1 41
38 Georgla .. 2000 5 i ” 08,640 156 ’ 160, 943 206, 658 232: 73077 é-’..
: , 875 , 500 718 591 3,617
gg | ZASE o C , 130,000 31,000 ) 2,442,026 ' 124, 582 7%, 953
40 ENTRAL? . ég:ggg 242» 422 . 223,670 400, 031 455,067 0, 841
-41 ) . ) ¢l
51 970" 3dE 420, 73,
@ %8 8.2;3;' ?i% 52, 7;,8 345, éég s 31(7)’ ég% B 59'-3% g, Sl 4 2) 280 93, 350)
Wasr v siemefenenennges by o IR s mom| 5
- frﬁgfg’;ﬁ‘ CENTRAL: 8 51, 530 2, 8g§ }z'%‘é A Lo - 166,112 ggi%gg 11§§ géfg 3, ig;»g 235 o
& P e i L, 025 ’ 150 , 825 54251, 5 276) , 156 , 833
4 Lovigians .- ............ 4,2 700). 0, 000]. 14, 500 emenee . 1,014 429,979
ox 8 . w P O e 710, 74| ) 129
s et 500,008 0 It
----- 5 5 R LTI , 011 6! 064/
42,358,300 493,513 500 0L, 000).... e By e 133
o A0 7,350 31 179,043 B 19,339 52,150
04,441,720 DRy e e il BRGNS
3 ) , 0 2 14 565
2 ?32‘ for IO 2 350 e dom o 38,000 3,958
i - g MRS R S S B Lo
g’ g,;.g, 644 ?i‘g: 359" é@é’- (i _f_zoﬁ, 685 13,900 sy, %3 37 omt) 134’ e
5y | FAGEIC: g oy o i} 1,711,838 "1, 567 0 b s o LG 0B 440 'a%'};gé 132,438
55| Washington oo oo 2. B i B0l 555 8 pEE B 175, 664
B gpnn ' =N gl ap T
...... 5 y
T naew g 0 Lo i, 7 s, iol 38, s 571, 608 10,085
------ o2 230, 00 , 720 58 50 0
42,534, 781 11, gg;, 764 wol wed el 500 A8 8 621,545 "5 /5% 300,918 T %
,207,270 23,1 ST 4 920 95,732 83,125 5,838 21, 281 110,716
, 115,476 1, 45, 608 IR N O 20, 030| 672, 516 22 03
o02,8a1] 2, ggg a8 1Lmo 10 w4 6,407
a1 1, 139 e o s "440 675
vt IR hgc 351,600 6,056
,549,225 8 25,733 6, 004
-b58 0! 23 900 33, H4
38| 3,320, s 12
01 1000782 - 128,135
5854, 243 55%, 435
, 814
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SHEET, BY GEOGRAPHIC DIVISIONS AND STATES: 1912.

3 2 h .
¢ i l (A . }LIAB],‘LITmS. Irs 4 4 10
Total— Capital stock. Profit and
Assats or Interest | oo loss surplus sug)ei?:s
liabilities. Funded | Cashin. [Reslestatel Floating |po . o | Accounts |and taxes| Vi |g -4 for cotm- :
debt. |vestments.mortgages.| debt, Serves. | ‘payable. | dueand Soels | PunAries. | panies
Common, | Preferred. accrued. ue. showing &
surplus.
$2,490,023,157/1$077, 639, 057|$176, 947, 959/8897, 907, 631/812, 165, 075810, 170, 898/3137, 726, 3851864, 422, 773/$40,936, 406|819, 007, 229[$3, 214, 790/$26, 804, 167]$123, 080, 737//5115,671,116
! N 1
170,874,482/ 75,834,720 4,439,400( 34,085,052  388,573| 3,500,832 17,180,314| 3,204,642 2,350,787) 473,467 715,705 18,885,334 9,635,906| 9,402, 443 2
700, 685,263 253, 732,087 26,025,176| 266,347,898) 1,114,734 3,126,937 40] ,067,682| 25, 230, 361| 11,608,732] 7,037,488 211 549| 3,146,683 54,035, 936| 52,319,773 3
415, 613, 001| 153,343,283 26,166, 726/ 160,241,006 3529, 160 1,261,846] 19'093,604| 10, 218,300| 6,088,855 5,085,088 380 878 1,045,172) 20,149, 003if 17,443,171) 4
202, 534,9013|| 65,534,602 18,814, 511| 83,185, 2,502, 464| 1,144,148 11,005,205 4, 400, 4,492,791| 1,406,765 380,46 204,854/ 9,283, 234/ 8,791,681 &
149,131,016 54,165,186 20,043,810 56,663,668 7i4,564| 279,217 7458, 913 1,537,095 1,320,554| 573,208 554,616 1,151,197 4,668, 809/ 3,890,220 6
76,770,152|| 39,038,307 2,310,783 27,580,301 447,055 245,053 2 725,615 '331,788| 1,003,826 425,223 121,968 115,888 2/365, 162 2 248,723 7
78,202,002 32,128 311| 10,328,085 22,301,853 1,408,455 256,925 258,274 1,101,204 1,022,211 452,380 50,389] 1,002,901 3,711,905 3,341,318 8
241,275, 564]| 109,037,743 23,045,147 74,017,501 704,199 184,624 7 233,618) 1,640,982 3,141, 1,370,948 169,930 664,777 10,004,295| 9,681,853) 9
454,934,064 104,824)728) 45,774,321 173,386,202 1,265, 871, 81)516| 0,613,160 7,616,653 9,306,900 2,181 665 620,290  407,261| 9’ 166,307 8 46192310
24,146,569( 8,510,358 1,423,600 ,885 583l 134,030] 1,418,400 1,173,910 67,085 175, 516 55,696/ 25,891 12,0701, 1,264,480] 1,241,182/ 11
21,485,700 9,283,000 1 256 4000 7,427,102 37,358 206,582 1,063,270| 318 483  342)154 88,934 5,050 124,361 1,242,089 1,223,136| 12
10,198,808 4,662,705 9,750 g, 732, 384 3, 885 15, 650 608,671  225,238] 140, 947 17,618-cn.. ... 9,906 562,214 ’ 545,283/ 13.
75,773,000|| 83,972, 627 368 8500 3,85 98,059 1,831,500 10,414,874| 1,648,557 1,058 504 133,806 ~ 520,147| 17,888, 821| 3,083 161 31912,011/14
13,511, 164! 6,760,700 1,045,800 3, 912 3 ...................... 2186, 75 789,281 112,287 36,802 94,300 117,915 415,034|| 414,597/ 15
25,760,176\ ' 12,636,330]  245,000{ 5,273,583 5,241 28,500 3,702,025 245,000 521,320 140,521 69,408 722,261 2,188,078| 215533416
431,562,109|| 140,362,305 18,193,887 150,915,443 508, 690 1,207,628 41,676,041| 24,144, 403| 6,860,960 4,611,474 159,437 2,308,809 40, 433, 123|1 39,142,854 17
76, 871,088/{ 39, 512, 305 419,560 30,778,222 128, 433,660 736,554 360,a74| 1,018,801 1 481,209| 16,670 218,539 ,576]| 1,674,506 18
102,252,066 73,857,477 7,411,720 84,654,233 302 415 1,390,850, 6, 855 087| 725,584 8,728,962 '9dd,71s| 3B5,443) 619,335 11, 836,237 11,502,413/ 19
72,825,777\ 28,992,200 6,300,850| 17,578,4001 1,028,272) 445,550 3,878,738) 9,883,280 1,527,425 377,863 265,580 246,624 2,300,008) 2,187,156|20
52,007,023| 17,040,804 1,741,200 24261900 354572 37,0400 3,205,910 642,238 621,51 206, 353 3,933 64,2401 4,608, 710|| 4,411,707|9L
171,213,044\ 70,706,718) 11,735,682 65,798,081 701,830  192)284| 4584205 5,307,928 1,072,972 2,076,612 2)375| 614,304 8 240,523 8;231,639(22
75,502,583 22,335,887 3, 054, 650) 34,702, 1,100,848 258,200 6,116,810 1,483,410 1,673,870 1,862,352  10)366 or541 2803 579( 816,641 23
43,014, 574|| 14,177,674 3,334,336 17,000,584 '253,638 328,173 1,217,851 1,001,516 1,103,674| 472,808 98,615 28,304 2)107,313)| 1,796,028/ 24
60,536,664(| 14,806,119 7,507,000 28,771,483 392,610 325,500 4,420,924| 054,456 666,532 530,664 159,700 27,620 1,974,147 1,907,278(26
25,000,017|| 9,462,131 1451853 9709321 592,774 121,628 1,341,568 157,723  414/036 141,292 55,799 58,480 1,403 481)| 1,272,398 26
53,673,616 17,481,761 1,415,070 23,246,160 345,527 149,500 1 422,558 2,750,603 2,567,469 383,842 100,368 51, 682 3 754,083|| 3,630,673(27
9, 408, 0 2,040,0000 2,019,900 3,370,700 205,450 1800 10312, 853 50, 618 42, 128 44,333 33,057 300,145/ 300, 145|28
12,243,700 5,340,310 1,108,600 4.108)144| 141,318 273,500 490, 148 88335 161,673 99, 124 2,524 12, 526 327,500 208, 802/29
13,448,973 6,325,977 669, 838 4 171,151 374,470 44,785 080, 136 80,630 181,365 81, 401/ 510 20, 611 791,008)] 720,365 30
28132,980( 10,078,304 4,552,250] 9,717,150 540,306 151,434 1,418,0200 809,398] 458,695 121,179 28,509 24,953 732,771)| 661,930/ 31
46,664,761| 14,037,170, 4,102,024 23,755,200 129,705 83,560 1,601,396 060,530 405,804 171,400 43,878 6,182 1,277,823\ 1,184,473|32
9,803,809 4,100, 305 1,129,663| 3,405,625| 118,331 19, 000 807, 882 3,062) 145,590 32,212 1,406 964 128,952||  127,557|33
14,108,600|  6,078,571| 1,089,337 5,173,957 81,575 10; 000 995, 169 93,274l 215, 009 34,075 3,500 996 333143 308,106/ 34
11,277,657|| 5,260,350 125,500 4,616,632 147,600 3,500 502,753 87,104 118,778 7,9150 72,740 4,454 330,241 306,408/ 35
14844,202| 15,601,572 13,104,300 10,975, 087, 77,620 45,000 1,723,640|  853,035| 109,070 137,173 432,158 51,804 1,942,858| 1,512,879(36
19,514, 490l 7,752,100 372,086 8,120,805 107,279 20,000, 1, 298, 767 0, 139,513 187,416 "704| 1,084 878 380,961( 260,696 37
3,015,202 1,335,117, 30,000 815,403 52,454 98,167 7529,30000rmnrnronn 96, 685 3,00 140 1,919 255,921)]  190,110] 38
21,505,273| 8,557,069 860,333| 8,044,500 112,885  101,933| 1,429,086| 220,548 832,496 170,235 . 67,409 60,001 642,178|| 590,022 39
41,718, 258]| 25,828, 823 190,000 13,322,804 161,321 24, 800 407, 752 92,371 438,369 166,924 40,578 1/843| 1,042,583| 1,016,825/ 40
9,170, 064|| 2,916,433 8525000 3,760,917 137,481 13, 600 669, 111 52,161 371, 454 54,530 9,948 40,739 482,192|| 447, 627] 41
4,376,557|| 1,736,072 407,950 1,551,090 35,368 104,720 219, 066 10,703 61, 507 33,534 4,033 13,405 198,209|  194;251] 42
4,742,565 1,618,722 166, 880 1,549, 406 473 540 29, 731 276, 368 67,7 73,217 19,113 3,000, 170,003 204,786/  244,293) 43
14,280,005|| 3)276,320] 8,374,653 5,167,487 857 67, 176] 014,155 - 342,194] 154,018 150,482 20,811 313,318 478,434 466, 437) 44
13,526,200(| 5,456,700 1,112,875 5,208, 882 150 791 43,550 613, 160 76,630| 197,887 111,952 2,995 83,650 447,622  315,180( 45
45,644, 223)| 21,776,560 5,674,167 10,466,078 753,267 116,468 9,454,501 614,582 507,089 170,842 3,583  b525,924] 2,491,063 2,315,309] 46
74,602,307|| 30,529,301 5,119,240 21,714,533 203,000 55,000 4,424,853 489, 9 612,493 344,315 13,648 3,853 2,002,000| 2,075,015|47
48,696, 156 23, 123 233 5,364,600 15,901,499 53,000 27 000 1,108,056| 109,873 1,612,493 210,287 112,178 143700 1,051,068  843,053|48
2,404,317 957, 460 145, 000) 821, 0 55, 80 0, 000 119, 415 15, 766, 85, 404 18,98 4,0 8, 0! 163,447 151, 895| 49
74,743, 810|| 28,603,093 10,812,740 26,331,575 117,208 62 124| 3,115,551 806,129 831,012 661,196 2S746] 108,720 4,164,816| 4,054, 100( 50
3,084,219 1 617,9 137000 1,489,0000u0. . ..ur.. 9,5 434, 547 68, 660) 70,713 18,397} ueennn.s 1,578 260, 9 238) 888
11,081,005 4,037,684 1,490,567 3,452,034 <100, 338.._...."... 241,100 181,199 132,542 18,520 10,120 32, 037] 395,845/l 389, 438 52
12,100, 696|| 5,956,858 .. ....c...| 3,528,860 84, 852 21, 000 849,577\ 372,512 288,150 73,943 1,238 17,671 938,035 937,360/ 53
13,662,064 4,311, 225(...01 1000 781,000].uueenrnncn]innmannnnns 6,040, 519 97, 362 38,993 16,204.....o"n.e 478,511 908,160]  992) 104 54
18,941, 4 7,872,053 2,831,400 6,558,303] 270, 178 31,050 501, 748 35,031 218,788 155,156 680 18,619 303,304|] 267,259 55
25,215, 057 12,261,703 2,454,800 8,756, 419 65, 5 16, 000 , 814 7920 595,316  128,581f._........ 173,386 405,581(| 384, 146| 56
410,778, 507| 174,690,972 40,488, 121| 158,071,570 930, 165 34.466| 8,781,508 7,553,603 9,037,796 1,807,928 610,610| 305,256/ 8,367,332 7,810,518 57




CENTRAL ELECTRIC LIGHT AND POWER STATIONS.
MUNICIPAL CENTRAL ELECTRIC STATIONS—BALANCE

Sec 010 00N

=

Table 50 ASSETS.
- .
Profit and Total—
DIVISION AND STATE, cg,?:u%ftffxf " | Other per- | Cash end our-| gioar png | Sinking and ' loss defleiy ﬁ%ﬁﬁé’;
equipment, | manent | rent assets, bond | other special | Sundries. | +10T Ste )
and real mvestg- mcluil_mg discount, fun, ht;?ps
ments. sUu; 1es. ° showing a
estate. PP deficit.
UNITED STATES . 4 e eemmememnmemeeeemanneenannenn $77,0065, 144 $41,3306 |  $6,381,152 $18,432 | 81,650,008 | 1,007,100 | $448,863 || $86,521,125
GEOGRAPHIC DIVISIONS:

OW BIGIANA . -~ vnemeleneeieeeeeeeeemeoeeeneonas 360, 642 68,768 248,118 6,745,952
Middle Atlantic. ... 47,422 7,624 3,074 || 4,408,829
East North Central. 418, 957 1,759,380 44,343 || 35,288,287
West North Central. 48,8 11,770,766
South Atlantie. ... 5,1 8,312,910
%astt % ) uttgl %entgall. i’ 33?’ %g

it -

o L eniral, 1, 356, 638

10, 069, 838
175353
%
Rhode Tsland. " 10,675
Connecticnt . . 1,128,406
MIDDLE ATLANTIC:
C NOW YOrK. et e eaeas 1,830,563 211,040 | ceeenannann 3,769 2,624 3,074 2,051,970
389, 221 4,085 luenceeunnsen 25,436 |.oeinineineanafeenanaanes 419, 642
1,876,016 37,854 130 18,217 5,000 {-eceeenannn- 1,937,217
lEugllfionmﬂ CENTRAL: 018, 884 5,131
0 e e v eemr e tn e e e et e at e e e ——nnn 4,618,884 |............ 216,534 leernoennn.. 286,311 4,538 5,138 31,403
Indiana. . oo 4182, 552 77880 286,547 |11l 98! 856 "5 2,807 || 4,508 607
Tlinois ... .. 14,321,406 [,oooueno.... 408,181 [-enunonns .. 60,023 1,788,780 857 16, 524,197
Michigan....... 6,479,220 150 503,287 [«vuueeennnn 24,731 13,780 15,701 7,036, 869
Wisconsin 1,871,507 |....... geean 169, 568 42 19,036 7,218 19,750 2,087,211
EST NORTH CENTRAL: '
25 |* MINNESOEBareneananneneaveaeerenrrneneranaanns 2,593,227 2,929,916
.. . S 1,571,350 1,774, 414
2,274,124 2,468, 497
ggg ggg 312,937
1,405,598 | 1, %%I 598
2,278,484 2,387,630
'BOUTH ATLANTIC:
Delawars, District of Columbia, and Maryland..... 443,309 460, 830
A R T .| 1,410,001 .. 1, 422, 681
‘West, Virginia. .- 09, 112, 852
North Carolina. . 1,367, 280 .- .- 1, 408, 028
South Caroling. . 575,477 5002 3,505 [vaen venaoernn 1,800 2,579 634, 963
Georgia.... ... . | 1,546,674 188,328 | veruriennnn 6,304 150 4,764 1,746, 310
o1 1,681,766 211,888 |accceanamann 573,125 | .eoounnnnn... 467 2, 467,246
. vEA.s'irI Sogm*zlr CENTRAL:

OIBUCKY - et eeenseieseneeeneeaneneemenanaenenan 683,482 |...ovennnn 13,241 Jeveevennan.n 1,318 [.oeeeao... 9,790 707, 831
Tennessoo. . R -7 7 46,380 102 15, 500 35 2)500 || 1,628 791
Alabama. .. . T 12,898 1,603 [-cevncnunncn-- 3,043 19,199 789,178
MSSISSIDD -« e e e e ee e e re e 1,195,829 |........... 40,367 |eacccacnennn 111 S 3,453 1,240,149

"WEiT govm CENTRAL:

rkansas... 569,868 |..vueunsnean 12,342 |eeeeeananns 4,000
Louigiana. 582,103 |.-.1i0l 17,466 |20 1l0 1,057 &9 % 800, 6o
Oklahoma . 1,654,914 1 Lo LC 38,154 |uecvannnnn 10,302 1,718,077
Texas...... 1,254,886 | . oeennnnnn 19,277 {eemenmannns 20,975 1,204, 9

141,652 |,
236,626 |- e
247, 676
33,000 33,000
279,752 300,152
¢

63,11 73,535
4(153, g%% 513,171
2 186,381

6,194,001 |.....ceoneo. 1,142, 055 56,720 1,52
"566,438 |- ... .o 1. 14 707 |- 1807 |oeennen.. S 34’045 7’;%12?5
1,854,451 |......... 147,139 50,197 |. 2,101 feunreannai. 2,053,978
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FINANCIAL STATISTICS. 75
SHEET, BY GEOGRAPHIC DIVISIONS AND STATES: 1912,
LIABILITIES,
Profit and loss
Not surplus.
Cash Real estate 3 Accouns | Titerest and ; surplus for
Funded debt. Floating debt. Reserves. taxes due Sundries. stations :
investments. mortgages. » payable. and acerued. showing a
surplus.
$31, 189,357 $27,064, 963 $344, 608 $4,959, 382 $2, 509, 652 81,347,203 $723, 087 $235, 7&8 $18,147,085 $17,608,222 | 1
2,844,718 1,480, 678 266, 666 678,350 186, 876 73,946 18,602 161,908 1,034,212 786,004 | 2
2,048,491 723,714 |eeniciianna.s 85,463 167, 879 30,118 5,214 16, 568 1,331,382 1,328,308 | 3
7,141,321 18,000, 729 | 1,150 2,803,312 1,048, 969 235, 431 650,720 23,715 5,382,940 5,338,507 [ 4
5,319, 80 2,236, 542 41,000 322,308 128,870 204,932 13,824 15,322 3,495,187 3434433 | 6
38,908, 415 1,025, 604 24,150 200, 75: 4,603 332, 245 4,623 6,925 2,747,594 2,739,784 ( 6
2,188,741 1,543, 08 6, 867 204; 099 14,000 57,333 4218 600 346, 883 311941 | 7
2,246,520 913, 648 4,975 218,071 600 35,003 8,228 5,032 769,730 759,953 | 8
675,811 196,762 |avucenniacannn. 63,300 13,313 17,005 753 4,922 84, 832 378,832 | ¢
4,764,532 943,008 |--..o 1l )7 944, 542 361,160 16,905 788 2,654,325 2,620,280 | 10
48,500 161,500 169 | eeeeieeeeal e eea e . 35,052 35952 | 11
115,000 38, 968 11,836 1,082 |..lllil 5,434 ,434 | 12
541,900 40,000 5,384 |.eocnnnnn... 16,000 130,509 125,409 | 13
1,782,742 1,235, 210 50,581 17,410 145,906 459,228 216,210 | 14
wemsnavesrREvsss e [ 7,000 {iveeracnonnsannns L A P, 3,275 3, 15
356,574 5,000 266, 666 7, 47,616 5,576 160 |..... cemeeaana 3899, 814 309,814 | 16
765,980 290,776 f.vemeeeecean] 55,661 157, 443 20,919 4,014 16,568 801,609 798,535 | 17
104, 663 185, 275 10,436 1,200 el TR 57,977 57,077 | 18
1,117,848 deennnan cetavenas 7,908 1,200 |uenerommnnancn 471,796 471,798 | 19
2,533,520 2,220,809 |.counvrrenranon 8,880 24,644 85,375 4,043 15,419 238,713 233,575 | 20
641, 23 2,836,020 00 58, 85: 32, 259 27,293 960 1,191 909, 491 908,594 | 21
585,905 10,483,625 [.eeeennnn cesean 2,584, 485 796, 902 36,375 620,169 1.eeirarnnncnn 1,407, 836 1,406,979 | 22
2,496, 601 1,837,008 52,08 90, 2,074 7,201 2,15 2) 498, 955 2482554 | 23
884,056 (272 1 B P 99,058 104, 519 34,314 9, 257 4,985 328, 64 308,895 | 24
1,001,336 887,845 [........ . 126, 455 24, 662 58,107 735,802 702,951 | 25
509, 789 17,412 |iieieineecnnnnn 43,520 60,982 26, 087 803,424 792,100 ; 26
1, 268, 000 171, 565 35, 500 25,700 10, 097 61,322 893, 504 890,849 | 27
120,300 56,000 fovavncnnas wesse 15,013 6, 905 13,980 101, 458 101,458 | 28
104,316 4637 [Loemrnernns.s 2,940 15,184 6,652 137,108 137,108 | 29
634,333 459,123 8,500 48,238 1.eniinrenannns 12,077 380, 939 376,427 | 30
1,584,728 250,940 |.oeiennnnnnnnes 60,442 , 040 26, 707 442,772 433,540 | 31
231, 500 13, 769 116,932 116,932 | 32
1,030,324 ) 290, 500 1500 | 33
28,700 eensesennanzanses 11,482 . 11,482 | 34
815,888 18,656 ! 91,925 | 35
398,000 5 7,804 141,994 139,415 | 36
1,078, 280 124,008 |........ 29,870 2,629 46,433 463,953 150,189 | 37
362 24,538 [oeremneeeerenns 5,768 800 y 1,630,709 1,630,242 | 38
58,880 49,000 | 39
sggj 338 112,615 110,115 | 40
4067, 500 48,002 28,803 | 41
820,241 127,386 123,933 | 42
244,112 244,087 | 43
18%; 800 253,700 253,700 | 44
1,448, 800 137,600 127,803 | 45
514,000 134,309 134,984 | 46
41,000 105,323 105,323 | 47
58,246 68,246 | 48
]
............... 4
126,928 15,515 11,015 | 51
271,186 175,289 175,289 | 52
15,' 000 1,381 1,381 | 53
725, 805 303,741 14,150 738 1,626,477 1,592,432 | 54
% 348%83 229: B, el PN I, RO R 779,341 79,341 | 55
637,832 , 5 218,737 57,419 2,755 |eenueenn PR 948, 507 948,507 | &6




CHAPTER VIL
EMPLOYEES, SALARIES, AND WAGES.

Character of the statistics.—Each census has ob-
tained statistics of the number of salaried employees
and wage earners and the amounts paid in salaries
and wages during the year. The schedules used at the
_censuses of 1902 and 1907 called for the average num-~
ber employed during the year. Three classes of salaried
employees were reported separately in 1907: Salaried
officers of corporations; other officers (general mana-
gers, superintendents, electricians, and experts) ; clerks
and bookkeepers. Separate datawere also required for
four classes of wage earners: Foremen; inspectors; en-~
gineers; and all other employees (mcludmv firemen,
dynamo and switchboard men, linemen, mechanics,
and lamp trimmers).

To compute the correct average number employed
during the year, it would be necessary to consider the
number employed each day. In 1907 many of the
larger stations contended that it was impracticable
to compute such an average, and therefore reported

the number employed under normal conditions. It

also developed that in many stations the same em-
ployees performed the duties covered by two or more
of the separate classes of employees. In fact, in each
of the smaller stations two or three persons did all of
the work, and it was impossible to assign them to dis-
tinctive classes. In view of these conditions it was
thought best to simplify the inquiries, and the schedule
for 1912 called for the number employed on Septem-
ber 16 of that year, or if date were not available for
that day, for the number employed on the nearest
representative or normal day. Separate figures were
required for three classes of salaried employees:
Salaried officers of corporations; superintendents and
managers; clerks, stenographers, and other salaried

employees. The wage earners were not reported by

classes.

The change in the form of the inquiry had some
effect on the numbers reported for the different classes
at the census of 1912, as compared with prior censuses.
1t probably resulted in a larger number being assigned
to the class of clerks and other salaried employees.
For example, it may be that for some stations fore-

" men, inspectors, and engineers who were specified as

wage earners in the schedules of 1902 and 1907 were
considered salaried employees in 1912 and reported as
such. The comparability of the statistics is also -
affected to some extent by the method of reporting
employees in the small composite and municipal
stations where the employees devote only a part of
their time to central station work. In some instances
the entire number of such employees was reported,
and in others only a portion of the number, depending
upon the time employed in the central sbatlon or
the system of bookkeeping used.

The effect of these various conditions on the com-
parability of the statistics, while noticeable, varies con~
siderably in the several states. It is believed, how-
ever, that the average number reported for preceding
censuses is fairly comparable with the number for a.
given date or normal day in 1912, but in view of the
conditions named it is thought best to limit the detail
comparisons with 1902 and 1907 to the totals for the
United States, which are given in Table 51. )

A comparison of the total number of employees and
the total salaries and wages paid, for 1912, 1907, and
1902, by geographic divisions and s‘oafnos is given in
Table 52.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—EMPLOYEES, SALARIES, AND WAGES:
1912, 1907, AND 1902.

Wable 51 PER CENT OF INCREASE:
TOTAL, COMMERCIAL, MUNICIPAL. 1902-1912. R
CLASS, -
Y Com-~ |Muniel~
1912 1907 1902 1912 1907 1902 1912 1907 1902 Total. flp ot | pal:
TOtgll\If' b 79,335
umber. ............ 3 47,632 30,326 71,895 42,066 26,909 7,940 5,566 3,417 | 1616 | 165.3 | 132.4
Salaries and wages. .. |861, 161, 041 335,420,324 |820,646,602 (|85, 658,515 831,935,300 818,766,970 | §5,503,426 | $3,485,015 | 51,870,722 | 196.2 || 196.6 132.3
Salaried employees: ’
Officors of corporations—
NUMBOT- . e rvneeens 2,181 1,761 1,416 2,181 1,761 1416 |eoeemeeeee oo 54,0 || 540 |oeeenaan
Salaries... ... ... ... $3,839,136 | 82,202,028 | 81,465,471 || 83,839,130 | $2,202,028 | 81,465,471 |.... .ol Il IIIIIIIIII 162.0 || 162.0 |-ooooiis
Superintendents and man-
agers—
NOmbT. . oeeeeennens. 4,792 4,357 2,564 3,620 3,268 1,875 1,163 1,089 689 || 6.9 93.5 68.8
Salaries...........o.1.. $6, 482,740 | $5,058,236 | 92,481,278 || 95,307,004 | 94,243,307 | 82, 088, 208 5, ; . ) X
T L , 058, , 481, ,397, 84,243, $2, 088, $1,085,745 | §814,920 | $302,080 || 1613 || 158.4 | 176.3
other salaried employ-
ees—
NUMDET .« e eneenennens 19,120 6,872 3,016 18,067 6,346 | 2,755 1,053 526 261 || 534.0 || 555.8 .5
Wage eﬂs;lemrrsws ................ 813,985, 410 | 4,473,523 | $1,716,831 ||313, 400,937 | 84,203,020 | 81,652,430 | 584,482 | $170,908 | 964,401 || 714.6 || 7iL0 gég )
Average numbor............ 153,242 34,642 93,330 || 147,518 30, 691 20,863 15,724 3,951 2,467 || 128.2 | 127.8| 1320
WAZES. e emeeeammenenns 336, 854, 537 (323,686,537 (314,083,112 (1833, 021, 438 (821,196,354 (813,560,771 | 93,833,100 | 82,490,183 | 81,422,341 || 146.0 || 148.5 | 160.5

1 Number Sept, 16, or nearest representative day.
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wable 52
PER CENT OF INCREASE.!
1912 1907 1902
DIVISION AND BEATE. 1902-1912 1907-1912 1902-1907
Num- |Salavies snd|] Num- [Salaries and| Num. |Salariesand|| Num- | Selaties | Salaries Salari
3 - um- Num- aries
ber, | wages. || ber. | wages. | ber, | wages. | ber. Wﬁ‘;gs_ ber. W”;’égs‘ ber. wfgé‘gs
UNITED BPATE . o veersoeanens —emanaa 79,335 861,161,941 || 47,0632 |335,420,324 || 30,326 (820,646,692 || 161.6 | 196.2 | 66.6 72.7| 5.1 71.6
Gl»:ogzmrlmc lzowimtmsz -
Now B051a00 e veeevneesnnnnn rereann———— 7,852 | 5,004,9 5,088 | 3,800,439 || 8,67
Middlo AUBRUC. . o ve e ceneimeiaeiaaeaenns 24,022 | 18,612, ! ' 431 ,08 | 2,880,027 || 100.2 o1 4.8 48.7) 385 45.5
A Y ——— B |10 oss o || 10 | amont || O | oo (| loa| el sal 3| se| o
wst Narth Central. ..o ol 802 | 5,875,467 || 5,007 | 3.538,044 || 3,067 | 1,946,6 : . : - - -
HOULH AN «e veevnrnrmnrnrvemnnnserns 317 | 21780, ) ey ,007 | 1,046,000 | 157.3 |  201.8 &7.6 66.1] 63.3 81.3
Al ) e )| S e b Tman) ) ) Wy w) oy al
wst Bouth Contral,..o. 1oL o il 3066 | 2,643,847 || 2474 | 1,604,619 || 1,350 { 887,919 || 170.7 . . . . X
; 4 . 186 . )
?’fgﬁgpﬁnu..... ..... DO 3,000 | 2,927,122 | 2,028 | 1,810,343 || 1,320 | 1,123,285 || 134.1 108 éZZ ool &b &
H0ure s emmeenrre R 7,818 | 7,080,031 || 4,480 | 4,811,058 || 1,821 | 1,562,673 || 303.5 | 363.8| 64.0 64.5 | 146.0 175.9
NEW ERGLAND:
I8, vvveceaeaenes 620 | 402,304 502 | 308,006 340 | 202,72
;\} ow iﬁ;x{xtpesh}fu’!. v gzg 121?3 gég i22 %gg ;ég 324 1g7i gsg o0, 2 Ig% : §-5,» H i . 3} g 2y H
MASITITEOU o e veareesnnrnnes 3,064 | 2,081,043 || 2,672 | 2,235,647 ARE2-4 el s w8y 27 423
MARUUHHAO cmosn e vaess 00| 2,081,048 | 2,072 | 2,258,047 2,024 | 1,588,836 05.4 87.6 | 48.0 33.3| 332.0 40.7
Tl ; ! 274 | '238724| 86.5| 114.8| 13.6 X .
T 1,340 | 1,054, 261 745 520,652 || 400 | 320,763 || 168.5 | 210.7 70.9 o 23% 5.8
MIDLE ATLANTIC!
O YK cvensvsnnsnsevnsssnenssennnnes 11,034,808 (| 7,716 | 5,819,617 || 5,421 [ 3,004,706 [[ 153 2
ﬁ‘:ﬁ‘;ﬁ‘im&’iﬁ" AR 2,080 | 2,470,210 || 1,750 | 1,370,500 || 1,074 | '821,739 || 178. 3 o9 gsgrig ggﬁg 46%33 8.9
SUVAF LV s e nenssnnessenennsrrnnenees| 7,800 | 0,008,265 || 4,502 | 3;241,421 || 3,180 | 2,005,415 || 120.6 | 143.3 [’ 62.2 5.3 | 41.6 4.7
Eanr Nowrit CENTRALS .
LM aen s s emsnnmnrenenansnaessasssasesneen ... 8,191 2,204,802 || 2,157 | 1,543,025 || 1,766 5
h}«lm;m.,,.......... ..... L Rlong | 1,525,875 || 1,018 009,263 | a1 1’2431 ) RRANR A AR, B s
11‘ 0Lt SVl moao | 6,223,882 || 3,902 | 3,038,721 | 2,330 | 1,603,004 || 243.6 288.0 | 105.0 105.2| 66.8 89.1
w}ymux......,....... ....... DU aler | oise3arl || 10780 | 10126,813 || 1,255 | 728,052 208.8 | 200.1)| 117.8| 1523 418 54.6
T o v v vsemevnrennsnnernermnnnneinnns| L0921 | 1)227,013 867 | 541,049 565 | 324,308 || 240.0 | ~278.3 | 121.6| 126.8| &3.5 66.8
Wine Nonrit CENTRALL
MATUABOU s ar e s vrernneonesrasnereeneennnen 1,608 | 1,222,408 || 1,002 | 785,778 649 | 433,256 || 141.6| 182.2| 4
) . 5 : . ) 7.6] 6LS| 03.6 74.4
LWL o 1,320 | "921,008 85 | 547,177 732 | 406,819 || 81.6| 126.4 | 55.4 8.3 16.8 34.5
ML | B LSS | L0 | LAY o) o L) BRS) 220 RR| 00| b
Sonths DKol vasesns e inn s 338 | 204,150 169 | 127,143 85 58,110 || 207.6| 354.5 000! 1078 08 s
NOHIIK 1 cocvseennserrsarenes 882 508,703 104 | 313427 237 149,190 272.2| 30L3 | 1183 9L0 | 70.5 110.1
TCHAS ¢ 2o vnsonearansmannennenmmnnens . 1,100 | 787,180 567 | 374,496 22| 167,762 270.8| 369.2| 95.6| 110.2| 942 193.2
BOUTH ATLANTIC ‘
Delawars, Maryland, and Distriet of Colume- 20
Wb s cansrnavnesseenatsassaneecens erennen 1,24 936,805 || 1,024 | 750,508 540 | 320,599 || 127.5| 186.8 | 22.0 23.3| 86.5 .6
VIR L L daeneevs e "sa1| 170,88 7178 9, 06 170 689249 | 1006 | 150.4 | 91.6 5] 47 1223
Wit Virdnii. 2l 4300 255,471 262 | 168,633 178 95,343 | 146.6| 167.9| 67.6 51.5| 47.2 76.9
North Caralite o e e e reneaens 43| 2on078(  248] 131,013 141 67,906 || 221.3 | 2840 827 9.3| 75.9 9.7
LR T TR oga | 45456 |l 261| 145,367 160 75,042 || 320.9 | 4982 | 161.7| 21.3| 63.1 92.2
v ;;mrxutmﬂ e 607 | 417,050 3g4 | 232711 203 92173 || 243.3| 953.4| 8L5 79.6| 89.2 152.5
OEILe v ve e enenennnesamnrnnnnes 455 | 286,083 || 265] 156,700 136 73,315 || 234.6 | 200.2| 717 82,51 94.9 118.7
Easr Boutr CENTRAL :
AR Y 4 v nenrosas 807| 635,820 5851 301,794 367! 216,438 || 147.1{ 193.8| 55.0{ 110.7 | 59.4 .
TONTUSE A~ mennere 56 | 455,212 416 | 247,704 306 041 || 11414 | 1758 | 577 8.7 35.9 gg%
AND IS« aeenas 456 | 286,936 343 | 208,533 102 Q7040 || 1815 220.6 | 32.9 37.6 | 111.7 30.6
o ) g > 139
ME  raene s s enanesnecnsansrrnasasasnes 47| 203703\ 288 161,433 182 95,300 || 125.6| 176.8| 413 63.4 | 58.2 60.4
TERe HowrEr CENTRALL
ALK as e vrvenenens 360 | 242,207 244 | 157,814 149 90,759 || 1416 . 166.9| 47.5 53.5 | 63.8 73.9
[ e 480 | 371,03 541 | 382,982 336 | 226,050 | 45.5 gd1| —0.6] =—3.1| 61.0 60. 4
Okhhomn, 785 | 581,580 414 | 264,604 92 61,020 || 753.3| 839.1| 80.6| 119.8| 350.0 327.3
PO s et I 200t | 1,348,008 (| 1,275 | 789,219 713 | 500,181 ) 101.4| 164.9| 58.5 70.9 | ©64.9 35.0
MOUNTAING
AT LM eva s eeernamesmanssensnmennanosrnnes g4 | 625,018 819 | 360,708 o02 | 218,302| 154.5| 186.7] 6Ll 73.5| 57.9 65.3
T e gl mbem) sl dmbs | cm) Gy awz) g0r) B3 89 WD) RS
RT3 117 SN, 3 207. 223.8 69, 1.9 81.1 68.7
T N 099, 864 018 | 775,045 583 | 482)583| 98.8| 107.2| 27.0 29.0 | 56.1 60.6
Noww MoXi0..vernsen 119,088 83 66, 081 45 34740 || 25L1| 2428 | 00.4 7.8 | sad 92.8
AL meevnerrenn 21¢, 703 148 | 130,063 80 82,644 | 152.3| 166.0| 46.0 62| 721 58.1
Utahesn et . 365, 309 198 | 159,686 20| 177301 67.1| 106.0| 102:5] 1288 —-17.5| ~—I10.0
OV oo v o ereneeranans e e sevnsannenes 113, 636 78 77,204 18 14776 || 716.7 | 669.1| 885 4.1 333.3 422.9
Pacieie: )
Wl O v vveeenn s erevrenens eeaeerann 1,078 880,309 835 | 800,441 o | 218,177 203.4| 303.5 | 218 10,0 | 223.0 266.9
Orogan S Tsaz| sl 467 | 416,424 187| 16775 || 1845| 130.8| 13.9| —T.0| 0.7 148.2
CRUEOIT Y e v onvenaemanrenen i 5823203 || 3,128 | 3,004,103 | 1,360 | 1,176,741 || 321.9| 3949 | 83.4 88.2 | 130.0 1629

The employees represent those engaged in the
operation and maintenance of the plants, including
those employed in making ordinary repairs and
replacements. It is probable that the regular em-
ployees in some stations wore engaged in making

1 A minus sign (—) denotes decrease.

additions to the plants and in new construction.

sueh enses it was impossible to segregate the data,
and thorefore the total numbers were included in the

census report. As a rule, however, the numbers of
persons employed on addition and extension work
were not so included.

As shown in Table 51 on the preceding page, the
central electric light and power stations of the coun-
In | try gave employment to 79,335 persons in 1912, as
compared with 30,326 in 1902, there having been an
increase of 161.6 per cent during the decade. During
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the same time the amount paid annually in salaries
and wages increased, by 196.2 per cent. ,

Of the total number reported for 1912, 26,093, or
32.9 per cent, were included in the class of salaried
employees, and, their salaries amounted to $24,307,304,
forming 39.7 per cent of the total annual salaries and
wages. The number of wage earners formed 67.1 per
cent of the total number of employees, and their
wages 60.3 per cent of the annual salary and wage
account. In 1912 the commercial stations of the coun-
try gave employment to 90 per cent of the total num-
ber of salaried persons and wage earners engaged in the
industry.

There were, of course, no officers of corporations to
be reported for municipal stations. There were, in
1912, however, 2,216 salaried employees reported, this
number forming 27.9 per cent of the total for such
stations. Their salaries amounted to $1,670,227, or
30.3 per cent of the total amount paid in salaries and
wages by this class of stations,

Considering the total number of stations of all
classes reported for 1912, the average number of per-
sons employed in each was 15.2, as compared, with 10.1
for 1907 and 8.4 for 1902. The constant increase in
the average number of employees per station is another
indication of the increase in the average size of the
station.

Table 52 shows that for the decade 1902-1912 the
percentages of increase both in number of employees
and in salaries and wages were conspicuously the
largest for the Pacific division, while the smallest per-
centages of increase in these items are shown for the
New England division. The actual increases, however,
were greatest for the Middle Atlantic division.

For each of the nine divisions the percentage of
increase during thé decade was greater for salaries and
wages than for number of employees. This condition
prevailed also in all but four states. ‘

Exceptionally large percentages of increase are
shown for Oklahoma and Nevada, but the totals for
these states are small, and the industry in 1902 was
comparatively insignificant. The smallest percentage
of increase in number of employees during the decade
is shown for Vermont, while the smallest proportionate
gain in- salaries and wages was made by Louisiana.
As already explained in another chapter, the totals for
central stations in Louisiana have been diminished
by the transfer of ownership since 1902 of large central
stations to electric railways.

The total output of central electric stations and the
average per employee, in kilowatt hours, as reported
at the censuses of 1912, 1907, and 1902, are given in
Table 53.

There was a much more rapid inerease in the total
kilowatt-hour output of the stations than in the total
number of employees. While the data for the output
of the stations reported for 1907 and 1902 are probably
more defective than those for 1912, nevertheless they
are sufficiently correct to use for general comparative

purposes. The average output per employee for 1912
was 145,370 kilowatt hours, as compared with 123,074
for 1907 and 82,670 for 1902. The average output
per employee for the hydroelectric stations, for which
separate statistics are given in Table 20, was 341,457
kilowatt hours for 1912, as compared with 91,252 for
all other stations reported at that census. A similar
comparison can not be made for preceding censuses,
but it is fair to presume that the output per employee
for the hydroelectric stations was much greater than
that for any other class.

Table 53 OUTPUT OF CENTRAL ELECIRIC STATIONS AND:
AVERAGE OUTPUT PER EMPLOYEE, BY
i}g}%gemmc DIVISIONS: 1912, 1907, AND-

DIVISION.! f stati
Total Output of stations.
c m}mber
ensus.| of per-
sons em- || Total kilowatt, | Average
ployed hours, g‘i"o';gé'
United States...ceveenercerann 1912 79,385 || 11, 532,963,006 145,370
1007 | 47632 || 5,862276,787 | 123074
1902 30, 326 2, 507,051,115 82, 670
New England...oeeveveairoeeccannan 1912 7,352 879,272,535 119, 596
1907 50 473,802,067 | 93121
1002 | 3673 | 247727501 | 67446
Middle AtlantiC..eeeeuraeamaannann. 1912 24,022 3, 548, 605, 305 147,723
1907 | 13977 || 2,009)304160 | 143758,
1902 9,675 1,021, 603, 500 105, 592
East North Central...cocovveavenn.. 1912 19,233 2, 527,964,007 131,439
1007 | 10)324 || 1)075933)354 | 104 217
1002 '806 || 475,007,010 ;
West North Central. . .ooonnennneen. 1012 7,82 | 712,505,442 | 00,208
1007 | 5007 | 385180, 64 77,128
1902 3,067 169, 964, 203 55,417
South AtlantiCeeeurereeeernaneennnn 1912 4,817 679,856,425 157,484
1007 | 20622 | 266,437,175 | 101616
1902 1,587 102, 990, 575 67, 008
East South Central. ................ 1912 | 2,49 || 227,064,808 | 93,804
1907 Vesz || 118631087 | 72601
1002 1017 73,750,870 | 72,518
West South Central .....n.venne.... 1912 | 3,5 || 283,047,656 | 64,008
1907 2,474 138,755, 643 56, 086
w0z | 10350 80,154,471 | 59,374
Mountain.. cuceieneeeenrnerneaiaan 1912 3,090 845,393, 882 273,590
1907 | 2joz8 ||  3siloszlisT | 187 sse
1902 | 1,320 || 145.780[112 | 110)430
PACHIC - mmeeeeeaesecmeneaeeens 1012 | 7,368 || 1,877,062,85 | 255,54
107 | 41480 || 1,012/190537 | 225 937
1902 1l | 180081004 | 104038

1 See page 25 for states composing the several geographic divisions.

Among the several geographic divisions the largest
averages per employee are found for the Mountain and
the Pacific states. These two divisions also show
very large percentages of increase per employee. The
largest actual increase during the decade for any
division in the average per employee, 163,151 kilowatt
hours, and the largest percentage of increase, 147.7,
are shown for the Mountain division. The Pacific and
South Atlantic states follow in both respects, in the
order named. It is significant that in each of these
three divisions water is the predominating primary
power.

Table 54 gives, for each of the several classes of
employees as called for in the schedule used in 1912,
their number and their salaries or wages, by geographic
divisions and states.
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‘Table 54 SALARIED EMPLOYEES.
AGGREGATE. Clerks, stenogra- | WAGE EARNERS.
Total Officers of Superintendents phers, and other
DIVISION AND STATE. * corporations. and managers. salaried em-
ployoes.
Num- | Salaries || Num- : Num- Num- Num- : Num-
ber. |and wages.|| ber. Salaries. ber. Salaries. Der. Salaries. ber. Salaries. ber. Wages.
UNITED STATES. . cueueeeanncananaaan 79,835 [$61,161,941 (| 26,003 ($24,307,304 || 2,181 | $3,839,136 | 4,792 | $6,482,740 | 19,120 (813,985,419 || 53,242 | $36,854,637
(GEOGRAPHIC DIVISIONS:
New England..c.ocvveienoininiinnanen 7,352 | 5,604,083 || 1,052 | 1,873,727 335 471,626 389 631,733 | 1,228 770,368 || 5,400 3,731,256
Middle Atlantic.......... 24,022 18 612 382 || 7,467 7, 004,263 527 999,6]0 830 | 1, 476 179 | 6,050 | 4, 528,474: 16,505 | 11,608,119
East North Central....... 19,233 14 085 033 6,921 | 5,819,483 465 811,479 | 1,043 1 229 528 | 5,413 | 3,778,478 )| 12,312 8, 265 550
‘West North Central...... 7,892 5,875,467 2,602 | 2,307,605 218 325 627 758 879,969 1,626 [ 1,102,009 || 5,290 3 567, 862
South Atlantic........... 4,317 | 2,780,706 || 1,356 | 1,154,759 196 248,425 430 448,923 730 457,411 || 2,961 1 625,047
East South Central....... 2,420 1 ,641,770 730 858, 536 78 127,097 259 289,014 393 42,426 || 1,696 983 234
‘West South Central... 3,655 2 ,543,847 || 1,183 | 1,037,868 114 175,118 374 405, 230 700 457,520 || 2,467 1, 505 979
Mountain.......... 3,080 2, ,927,122 || 1,228 | 1,368,792 105 217, 1 273 410,261 850 741,426 | 1,862 1 553, 330
Pacifle. .o viieniavancnniiiiniin e 7,348 7 090,631 || 2,649 3 082 271 143 463,049 376 711 912 | 2,130 | 1, 907 310 || 4,699 4 008, 360
Nrw ENGLAND:
Moine. .oeeereeieciiiiiiiiiaeaeen 402,304 179 172,777 39 47,7194 60 78,975 80 46,008 450 229,617
New Hampshire. . .- 434 617 170 141 361 52 46,128 41 48,093 Vi 47 140 408 203, 256
Vermont...oeueiaaveaans 219 897 128 92 242 34 29,458 38 37,372 56 25 412 212 127 655
Masgachusetts.. 2, 981 043 992 945 481 148 224,034 168 313,061 676 408 366 || 2,962 2 035, 582
Rhode Island... .- 512 771 146 191 582 14 38,840 58,773 109 93 968 365 371 189
Connectiout . coveevnnsnnaiiacaeananas 1 054,261 337 330 304 85,372 59 95,459 230 149,473 1,003 723 957
MipDLI ATLANTIC:
New York. 13,733 | 11,034,808 || 4,726 | 4,460,644 248 563,178 443 812,508 | 4,035 [ 3,093,958 9,007 6,565,264
New Jersey. 2,980 2 479 219 640 650,493 58 140, 597 97 148, 271 485 367 625 (| 2,349 1 822 726
Pennsylvan: 7,300 | 5,008,265 || 2,101 | 1,878,126 221 295,835 350 515,400 | 1,530 | 1,066,801 || 5,100 | 3,220,139
TAsT NORTH CENTRAL:
[0 135 SR 967 740,974 107 147,517 170 198,477 690 394,980 (| 2,164 1,523,018
Indiana. 700 542,408 54 70,492 191 209,932 455 261 984 | 1,569 983 467
Tllinois.. 8,539 | 38,101,656 117 292, 240 263 354,387 | 3,159 | 2, 455 029 1| 4,487 122 220
Michigan. 1,225 | 1,040,732 108 200,010 270 298,201 849 542.521 2,651 1 802 639
‘Wisconsin 490 393, 81 101 220 149 168, 531 260 123,962 1,431 833, 300
‘West NortHE CENTRAL:
innesota 1,222,403 @38 592,723 40 74,529 168 185,669 430 332,525 930 628,770
OWd..... 921 096 481 377 129 54 49,050 156 176, 731 272 151 348 848 543 967
Missouri. ... 1, 883 844 662 609 860 54 109, 829 140 182,234 468 317 97 1,772 1, 273 984
North Dakota 197 083 81 85 667 3 3,800 29 42,7 49 39 110 £ 112,316
South Dakota 264 159 125 130 532 8 19,275 44 54,675 73 56 581 213 133, 627
Nebraska....... 598, 703 264 230 423 28 29, 661 83 91, 689 153 109 073 618 368,280
BT I 787,189 351 281 271 3L 39,483 139 146 213 181 95, 575 758 500, 918
SouTH ATLANTIC:
Daluware, Maryland, and. District of
Columbia, 1,240 936, 805 431 417,801 45 94, 421 68 08,567 318 224,403 818 519,414
Virpinia...... 341 170,884 102 62,383 21 11,750 39 33,001 42 17,632 239 108, 501
‘West Virginia 439 255, 471 110 82,720 23 17,554 34 38,806 53 26 270 329 172,751
North Carolin 453 261,078 167 108,049 29 20,911 71 64,177 67 961 286 163,029
South Carolina, 683 452,456 174 179,250 44 66,453 59 65,748 71 47,049 500 273,208
Qeorgia, 607 417,959 231 181,345 23 22,304 118 108,844 02 50,197 466 236,614
Florida 455 286,053 141 123 621 11 15,032 43 39,690 87 68,899 314 162 432
EAsT SouTH CENTRAL:
KentuCKY v aneeceeniaincnaanaeenaes 907 635, 829 246 254,065 35 66,246 74 95,227 137 92,592 661 381, 764
Tennessee. . . 656 455,212 191 169 011 23 39,140 78 82,001 92 47,780 465 286,201
Alabama.. 456 286, 936 181 147 488 10 12,450 56 57,236 115 7,802 275 139,448
Mississippi 407 263,793 112 87 972 10 9,261 53 54,460 49 24,251 295 175 821
West SourH CENTRAL:
ATKADSAS e e e ararannem i reeee e 242,287 110 89,048 9 7,539 54 59,160 47 22,349 250 153,218
Louisiana... PR 371,034 175 158,233 8 20,708 30 40,013 137 97 512 314 212 801
Oklahoma. . 581, 580 285 232,790 27 36,272 97 114,179 141 82 339 520 348 790
(5.2 R 1,348,966 638 557 797 70 110 599 193 191, 878 375 255 320 1,383 791 169
MouNTAING
103 4175 o8 RN 514 625,918 165 235,172 10 33,420 39 64,102 116 137,650 349 390, 746
R 334, 063 141 167,883 12 32 143 42 71,445 87 64,295 183 166,180
149, 356 40 46,660 |).eeeaeifaaeiaaitn..n 18 25,480 22 21,180 123 102, 696
99, 864 415 4486, 686 42 90,090 83 121,123 290 235,473 751 553,178
119,088 54 50,916 3,412 21 26,209 28 21,205 104 68,172
219,798 74 99,517 16 23,390 19 35,943 39 40,184 143 120,281
365,399 271 68, 636 17 30,610 42 55,180 212 182, 837 130 96, 763
113 636 68 53,322 4,040 9 10,770 56 38,512 79 60, 314
Washington 880,800 311 297,401 23 28,481 79 108, 561 209 162,449 767 582, 818
Oregon....... . . 532 387 119 181 145 231 16 24,349 51 64 064 114 56 818 351 241, 888
California. . .ccvevvrenmnneeeenerannnn. 5,738 | 5, 823 203 || 2,187 | 2, 639, 549 104 410,219 246 541, 287 | 1,807 | 1, 688 043 3,581 3,183, 654

Although not given in this table, the figures for
geographic divisions in 1902, when compared with
corresponding data for salaries and wages in 1912,
show that the largest actual increase, $11,790,522, or
172.8 per cent, was for the Middle Atlantic division.
During the decade 1902-1912 the largest percentage
of increase (353.8) occurred in the Pacific division.
The South Atlantic division was second in rate of
growth in salaries and wages from 1902 to 1912, with

247.9 per cent, chiefly by reason of large gains in
North Carolina, South Carolina, Florida, and Georgia.

Reference to the statistics for central stations in
1902 shows that the six ranking states in number of
employees were New York, Pennsylvama,, Illinois,
Massachusetts, Ohio, and California, in the order
named. In 1912 Ohio was seventh, and the six rank-
ing states were New Y ork, Illinois, Pennsylvania, Cali-
fornia, Michigan, and Massachusetts.
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