
CHAPTER IV. 

POWER EMPLOYED IN M.A.NUF .A.CTURES. 

:By EDWARD H. SANBORN and TaoMAs OoMMJJ:RFORD MARTIN, Expert Special Agents. 

I. 

GENERAL SUMMARY. 

The aggregate motive power employed in manufac
turing establishments in _the United States during the 
census year was 11,300,081 horsepower, as compared 
with 5,954, 655 horsepower in 1890, 3,±10,837 horsepower 
in 1880, and2,346,142horsepowerin 1870. The increase 
from 1890 to 1900 was 5,3±5,426 horsepower, or 89.8 
per cent; from 1880 to 1890, 2,543,818 horsepower, or 
74.6 per cent; and from 1870 to 1880, 1,064,695 horse
power, or 45.± per cent. 

Of the total power used in manufactures during the 
census year, steam engines furnished 8, 742,416 horse
power, or 77.± per cent of the aggregate; ·water wheels 
supplied 1,727,258 horsepower, or 15.3 per cent; elec
tric motors, 311,016 horsepower, or 2.7 per cent; gas 
and gasoline engines, 143,850 horsepower, or 1. 3 per 
cent; and other forms of mechanical power 5+,.,rno horse
power, or five-tenths of 1 per cent. In addition to 
the above power, which was generated by the estab
lishments by which it wns used, rented power was used 
to the extent of 321,051 horsepower, or 2.8 per cent of 
the total. Of this rented power 183,682 horsepower 
was electric, and 137,369 horsepower was other power. 

The sfa1tisticH embraced by this report relate only to 
power used in manufacturing opemtiom:, and do not 
~nclude any portion of the vast amount of po~er thnt 
is used for other purposes. These :figures, therefore, 
·do not by nny means represent the total use of power 
in t~e 1!nited States. In fact, the rapidly increasing 
apphcat1011 of power to other industrial uses than man
ufacturing has steadily reduced the rntio of power usecl 
for driving machinery in mills and factories to the totnl 
power applied to an uses. This condition was even 
more marked at the Twelfth Census than when th~ 
Eleventh Censu:,; wns compiled; and it is no longer :,;afe 
to take the power employed in manufacturing as a basis 
upon which to make calculations concerning the aggre
gate power requirements of the country. 

A few decades ago the use of power in any consider
:able q~antity w~s ~imited practically to manufacturing 
-Operations. W1th111 the past twenty years, and more 

particularly during the last decade, the use of elec
tricity for lighting and for the operation of street rail
ways has developed enormously, and hm; resulted in the 
utilization of power in iin entirely new field to an extent 
that exceeds the total mnount of i)ower used in many 
of the larger manufacturing industries. 

During 1900 over 1,200 electric railway lines were in 
operation in the United States, and the totn.l capn.city 
of their power plants exceeded 1,000,000 horsepower. 
There are over 3,300 centrnl stations for the distribu
tion of electric cnrrent for lightiug ttnd power pur
poses, and the totnl amount of steam power used to 
g·enerate it is cstinrnted to be moro than 1,500,000 horse
power. One eompnny n.lone, in New York city, operates 
severnl central :,;tations, ti,ggregating nearly 250,000 
horsepower. Independent isofatecl electrical plants, 
which furnish light and power for stormi, office lmild
ings, hotels, public buildings, etc., constitute another 
item of power of great magnitude. There am no data 
available for even n.pproximn,ting the amount of power 
thus utilized in the entire United Sfotes; t but a rcctmt 
canynss of New York city by one of the nlcctricii,l com
panies :,;hawed that the isolated electrieal phtuts i.n that 
city represented over 100,000 horsC'powN thns applied. 

The modem otlicc building, often housh\O' tt popnln
tion equal to thn,t of a small town, is almo~t wholly ti 
creation of the past ton years, and tho power requi~·ed 
in these grmtt Rtrnotures, not only :for lighting pUl'
poses, but for the operation of elevators, pumping water, 
compressing air, n.nd operating' refrigcmt:ing and Yenti
lating machinery, forms a farge item when the number 
o.l' these buildings in the United States is tnJrnn into 
consiclemtiou. 

.A.s illustrative of this, the power plant of one sixteen
story modern building, contidniug 5(l0 of!iccs, may be of 
intore:,;t. In this lmilding there nre J engines, 3 of 150 
horsepower each, and 1 of 75 horsepower, which are 
used to drive dynamos. Four small engine:,; connected 
to ventilating fans represent about 50 horsepower. 
For the hydraulic elevator service there nre 5 pnmp::i, 
1 of about 150 horsepower, 1 of 105 110r8epower, 1 of· 

1 This subject is one ol the special investigations about to be 
made by the p.ermanen t census oflicc. · 
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100 horsepower, and 2 of 40 horsepower each. Alto
gether, the engines and pumps in this one office building 
represent an aggregate of·aboutl,000 horsepower. A 
considerable part of this equipment is duplicate machin
ery, providr,d for emergencies, but not less than 700 
horsepower is used continuously in the building. From 
this may be judged the importance of this use of power, 
which has developed almost entirely since 1890. 

The use of steam power, either directly applied or 
electrically transformed and transmitted, is becoming 
more and more general in mining and quarrying, in 
public works of every description, in the sinking of 
foundations, in the erection of buildings, and in nearly 
every branch of industry, and the amount of power 
used, apart from manufacturing operations, is increas
ing steadily. 

The application of power to diversified operations, as 
indicated above, has been most noteworthy during the 
past ten years; and it is easy to see, even without any 
definite statistical presentation, that while the power 
used in manufacturing in 1890 probably embraced by 
far the largest part of the motive power applied to all 
purposes, similar figures for 1900 i·epresent a much 
smaller proportion of all the power used in the United 
States. 

Comparisons of the power statistics of different cen· 

suses are not strictly accurate, .owing to the variation 
in the scope of the inquiries in each census year. For 
example, cotton ginning, wh,ich in the aggregate re
quires a very considerable amount of power, was not 
included in the statistics of manufactures in 1870 and 
1880, but was included in 1890 and 1900. 

The power used in the generation of electricity in the 
state of New York, the city of St. Louis, Mo., and the Dis
trict of Columbia was included in the statistics for 1890, 
but no corresponding figures are contained in the com
pilations for previous years or for 1900. The inclusion 
of certainindustries at some of the censuses and their 
omission at others tends still further to impair the accu
racy of any comparisons that may be drawn between the 
power statistics for different census years. These varia
tions and apparent discrepancies, however, form such n 
small percentnge of the aggregate power used in manu
factures that for all practical purposes they need not be 
considered. 

II. 

COMPARATIVE STATISTICS. 

Table r is a summary of the statistics of power for 
the United States as returned at the censuses of 1870 to 
1900, inclusive, with the percentages of .increase for ench 
decade. 

TABLE !.-COMPARATIVE SUMMARY, 1870 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE. 

===================-========· -=""='-'·-····· ······ 
DATE OF CENSUS. PEH C:EN'l' 01" IN'Cltl~A!:IE, 

l8UO 1880 1870 
1900 1800 1880 1870 to to to 

moo. 1890. 18RO. 

------------------------1-----1-----1-----1-----11._. ___ ----
Total number of establishments .......•.......... , ............... ,, ..........••. , .. . 
Total number of establishments reporting power ................................... . 

Per cent of establishments reporting power to total number •..........•......... 
Total horsepower ................................................................... . 

Average h9rsepower per establishment ......................................... . 
Steam engmes--

~~~~;~,ver::: ::::::::: :::::::: :: : :: :: : : ::::::: :: : : : : : : : : : : : : :: : : : : :: ::::: :: : 
Gas engfue:~nt of total horsepower ............................................ . 

~g~~;;~,v-e-;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Water ,:~:e~~t of total horsepower ........................................... :. 

~~~~~~wer :::: :: ::::: ::: : : : : ::::: :: : : :::::: :::::::::: :: : : : : : :: :: : : :: :: :: : :: : 
Electricp~~fg~f total horsepower .•..............•..................•......... 

Oth::1i8i~t:i;~~~1:h~ii~~b;;~~::::::::::::::::::::::::::::::::::::::::::::: 
frg~~~ji~~:ii:ti~1:~~ii~ibi~~~::::::::::::::::::::::::::::::::::::::::::::: 

Total rented horsepower ...................•.....••.•........•.........••••...... 
E Per cent of total horsepower ..............•...............•...........•... 

.Ali~V~~i~~~i~dh~~~;~i~;;~;::::::::::::::::::: ·.::::::::::::::::::::::::::::: 
i Not reported. 2 .Average for all establishmentB. 

512,254 
169,409 

83.1 
11, ~oo6g~~ 

156,100 
8, 742,416 

77.4 

14,884 
143,850 

1.3 

39,182 
1, 727,258 

15.3 

16, 923 
311,016 

2. 7 

2,144 
51,490 

0.5 
321,051 

2.8 
183 682 
137:369 

355,415 
100, 735 

28.3 
5, 954,655 

59.l 

91, 410 
•l, 581, 595 

76.9 

(l)s, 930 
0.1 

39,008 
1, 255,206 

21.1 

(1) 
15,569 

0.3 

253, 8fJ2 252, 148 M. 1 40. 0 0.1 
85,923 (I) 08,2 17.2 ····•••• 

3, 410;~3~ ...• 2; 34.ci; i42' ... so: ii .... 7.i: i; . •.•• ,jr,: 4 
39.7 •9.3 12.9 •18.!I 826.9 

56, 483 
2, 185, 458 

64.1 

55, 404 
1,225, 379 

35.9 

(1) 70.8 01.R ...... .. 
l, 215, 711 90. ll ll:9. 7 79. 8 

51.8 ........ ········'········ 

(I) 
1,180,431 

•18.2 

i;5io:o· :::::::: :::::::: 

O.•l "21l. 0 ..•••••• 
87.6 2.•l 8.•l 

i;897:7· :::::::: :::::::: 

(1) (1) (1) •••••••.••••••••••••••.• 
4, 784 (1) (I) 11 039. 0 ............... . 

0.1 ................................................... . 
88,571 (1) . (1) 262.5 ............... . 

f!l 1'
5 

...... fif' ... ······1:r-.... :::::::: :::::::: :::::::: 
•Decrease. *Not reported separately. 
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In view. of the generally prevailing belief that me
chanical power has been and still is very largely sup
planting hand labor in almost every branch of industry, 
it may appear strange that with an increase of 101.8 
per cent in the total number of manufacturing estab
lishments between 1880 and 1900, and with an increase 
of 142.2 per cent in the total value of products during 
the same interval, the proportion of manufacturing 
establishments reporting the use of power was the same 
in 19· 0 as in 1880-about one-third. In 1880 the use 
of power was reported by 85,923 out of 253,852 estab
lishments, or 33. 8 per cent. In 1890, 100, '735 out of a 
total of 355,415 establishments reported the use of 
power, or 28.3 per cent of the aggregate. The reduced·· 
proportion was ·doubtless due to the more thorough 
canvass and the consequent inclusion of a larger num
ber of small plants. In 1900 the proportion of estab
lishments using power increased again to 33.1 per cent, 
or 169,409 out of a 'total of 512,254. 

This indicates that while the substitution of power
driven machinery for hand labor has unquestionably 
taken place to a very great extent-which can be demon
strated by a study of many branches of manu:facture
at the same time the increase of hand-labor shops and 
small factories using some machinery but no mechan
ical power has also been continuous, with the result that 
at the present time the numerical proportion of manu
facturing establishments operating without any mechan
ical power is as large as it was twenty years ago. 

How small a proportion the products of this class of 
establishments are of the total value of manufactured 
products for all industries is shown by the fact that 
the group of industries classed as ''hand trades" in 
1900, contributed only $1,183,615,478 to the total of 
$13,004,400,143, the value of the products of all manu
facturing industries. Although there were 215,814 
establishments classified as "hand trades" out of a total 
of 512,254, or 42.1 p~r cent, the value of the products of 
such establishments was only 9.1 per cent of the total 
:for .. ll establishments. The classification of '' hand 
trades," however, does not embrace all establishments 
operating without mechanical power, nor do all estab

. lishments otherwise classified use power, but this iUus-

tration suffices to show the minor importance of the 
industries which do not use power, as compared with 
those that use power in some form. 

Table u shows the average horsepower per establish
ment for 11 of the principal industries for 1880, 1890, 
and 1900. ' 

TABLE Il.-Average horsepower per 1!8tablishment in selected indmtries: 
1880 to 1900. 

INDUSTRIES, 

All industries ............................. .. 

Agriculturfll implements ....................... .. 
Boots and shoes, factory product ................ ,. 
Cotton goods ..................................... . 
Flouring and grist mill products ................ . 
Hosiery and knit goods ......................... .. 
Iron and steel. ................................... . 
Lumber and timber products ................... .. 
Paper and wood pulp ............................ . 
Silk and silk goods .............................. .. 
Woolengoods ................................... .. 
Worsted goods ................................... . 
All other industries .............................. . 

.A.VERA.GE HORSEPOWER PER 
ESTABLISHMENT. 

1900 1800 1880 

66.7 

129.7 
39. 7 

8-10.4 
42.l 
69.8 

2,508.3 
50.9 

1,002.4 
129.8 
186.4 
526.4 
46.3 

59.l 

61l.3 
22.5 

527.l 
41.0 
58.9 

1,151l.S 
<lll.6 

4.71;1 
77.2 
99.2 

410.9 
42.7 

39.7 

84.9 
15,6 

288.2 
31.8 
51.2 

608.6 
32.0 

179.1 
44.7 
53,7 

216.8 
28.3 

The average horsepower per establishment as pre
sented in table u is the average of the establishments 
using power as shown for the several industries in Gen
eral Table 12, page 596. 

T:he increasing importance of the larger plants is mani
fest in the continuous increase in the average of power 
per establishment. In 1880 the average power of the 
establishments which reported its use was 39;7 horse
power; in 1890 it was 59.1 horsepower; and in 1900 it 
was 66. 7 horsepower. There was, therefore, in the 
twenty years from 1880 to 1900 an increase in the aver
age power per establishment of 27 horsepower, or 68 
per cent. 

III. 

STEAM l'OWER, 

Table m shows the amount of steam power used by 
states and territories as returned at the censuses of 
1870 to 1900, inclusive, with the amount and percentage 
of increase for each decade. 
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TABLE III.-STEAM POWER USED IN :MANUFACTURE, BY STATES AND TERRITORIES, 1870 TO 1900, WITH THE AMOUNT 
AND PER CENT OF INCREASE FOR EACH DECADE. 

HORSEPOWER. INC!\ EASE, 

STATES AND TERRITORIES, 1890 to 1900. 1880 to 1890. 1870 to 1880. 

1900 1890 1880 1870 
Amount, Percent. Amount, Percent. Amount. Percent, 

United States. .. • • .. • .. • .. • .. .. • .. .. .. • • • .. 8, 742, 416 4, 662, 029 2, 185, ·158 1, 215, 711 4, 080, 387 87. 5 2, 476, 571 113.3 969, 747 79.& 
I====-----·---==== 

Alabama ...................................... .. 
Alaska .•..••.•••.•..••.••.•..•..•••..•••••.••.••. 
Arizona ••.••...•..•..••.•.••.•...•..•...•••..••.. 
Arkansas .•..••.••••••••••••.••..••....•••.•••••• 
California ..................................... .. 

Colorado ........................................ . 
Conneaticut .................................... . 
Dakota ........................................ .. 
Delaware ....................................... . 
District of Columbia ........................... .. 

Florida ........................................ .. 
Georgia ......................................... . 
Idaho .......................................... .. 
Illinois ......................................... . 
Indiana ....................................... .. 

Indian Territory .............................. .. 
Iowa .......................................... .. 
Kansas ........................................ .. 
Kentucky ...................................... . 
Louisiana ..................................... .. 

Maine ........................................... . 
l\Iaryland ...................................... . 
llfnssuchusetts .................................. . 
Michigan ........•.•.•....•..•..•...•••••••.•••.. 
~fin11esota ..... ........... ~ ..................... . 

Mississippi. .................................... .. 
Missouri ••••••••••••••••••••.•..•..........•..••. 
Montana ....................................... . 
Nebraska .•..•••••••••••••••.••••................ 
Nevada ........................................ .. 

New Hampshire ............................... .. 
New Jersey ..................................... . 
New Mexico .................................... . 
New York ...................................... . 
North Carolina ................................ .. 

North Dakota. ................................. .. 
Ohio •••••.•••••••••••••.•••••••••.•..........•••• 
Oklahoma ..................................... .. 
Oregon ......................................... . 
Pennsylvania .................................. . 

Rhode Island •••••••••••••••••••••.•••••.....•••. 
South Carolina ................................. . 
South Dakota •••••••.••••••••••••••.•••.••...••.. 
Tennessee ..........••..................•.•...•.. 

Texas .......................................... .. 
Utah ............................................ . 
Vermont ...................................... .. 
Virginia ....................................... . 

Washington .................................... . 
West Virginia ................................. .. 
Wisconsin ...................................... . 
Wyoming ...................................... .. 

199,220 

1,078 
7,688 

116,291 
105,857 

40,299 
178, 708 
(I) 

33, 100 
8,630 

38, 267 
144,855 

4, 506 
524,555 
314, 776 

12, 332 
100, 606 
57, 735 

150, 328 
213,545 

90, 751 
118,482 
579, 110 
332, 598 
152,451 

119, 770 
191,558 
29, 37·1 
31, 916 

656 

91, 541 
283, 393 

3,579 
677, 219 
141, 798 

6, 680 

758, 743 
9,020 

38, 956 
1,611, 815 

115,876 
100, 971 

9,443 
141,045 

231, 345 
8,039 

45, 142 
117, 267 

78, 066 
95, 595 

274, 355 
3,486 

1 See North Dakota and South Dakota. 

* 

91,805 7, 740 
290 ...................... .. 
497 370 80 

36,525 
67, ·126 

30, 900 
98,038 
(') 
21,660 
10,473 

15,492 
55, 529 

972 
268,486 
174,060 

13, 709 
28,071 

3,9.13 
57,027 
1,421 

10,643 
2,263 

6,208 
21,102 

546 
126,843 
109, 960 

6,101 
18,493 

1,,133 

25, 979 
248 

4,313 
789 

3,172 
10,826 

311 
73,091 
76,851 

349 ...................... .. 

64,860 
34,882 
7.5,836 
29,446 

43, 748 
57, 52! 

355, 226 
216,536 

&!, 925 

32,551 
139,189 

2,122 
17,196 

318 

47, 652 
162, 178 

1, 502 
537, '1!17 
41, 253 

3, 012 
387, 840 

161 
22, 731 

900,862 

8fi,327 
29,117 

4,456 

68, 728 

65,515 
2,562 

24,018 

45, 590 

37,675 
44,755 

121,149 

1,608 

33, 858 
13,468 
45, 917 
11, 256 

20, 759 
33,216 

171,397 
130,352 
!?5,191 

15,001 
72,587 

544 

2,999 
608 

18, 595 
721 79~ 

·127 
234,795 
15, 025 

(") 

222, 502 

4,334 

402,132 

41,335 
11, 995 
{•) 
33,388 

28,026 
1,154 

11, 088 
19, 710 

3,210 
28,456 
60, 729 

717 

25, 298 
6,360 

31, 928 
24, 924 

9,465 
13, 961 
78, 502 
70, 956 
7,085 

10,019 
48,418 

822 

1,865 
6,007 

8, 787 

?2,307 
252 

126,107 
6,9'11 

(') 
129, 577 

2,471 
221, 936 

23,546 
4,537 

(8) 

18,467 

11,214 
331 

6,425 
8,410 

1,411 
17, 136 
30,509 

310 

2Dccrcase. 

107,415 
788 

7,191 
79, 766 
38,431 

117.0 
271. 7 

1, 446. 9 
218.4 
57,0 

9, 399 30. 4 

80, 670 82. 3 

11,440 52. 8 
2 1,843 217.6 

22, 775 
89, 326 
3,534 

256, 069 
140, 716 

11, 983 
35, 746 
22, 853 
74, 492 

184, 099 

47, 003 
60, 958 

223, 884 
116, 062 
67, 526 

87, 219 
52,369 
27, 252 
14, 720 

338 

43, 889 
121,215 

2,077 
139, 772 
100, 545 

3,668 
370, 903 

8,859 
16,225 

710, 953 

30, 549 

71,851 
4,987 

72,317 

165,880 
5,477 

21, 094 
71, 677 

40, 391 
50, 840 

153, 206 
1,878 

147.0 
160. 9 
363. 6 
95.4 
80.8 

3,433. ti 
55.1 
65.5 
98.2 

625.2 

107.4 
106.0 

63.0 
53.6 
79. 5 

267.9 
37.6 

1,284. 3 
85.6 

106.3 

92.1 
74.7 

138.3 
26.0 

243. 7 

121.8 
95.6 

5, 502.5 
71.4 
78. 9 

35. 8 
246.8 
111. 9 
105.2 

253.1 
213.8 
87. 7 

157.2 

107.2 

113.6 
126,5 
116.8 

l~======f======oll======·~~~ 
76, 026 

290 
127 

22, 816 
39, 355 

26, 947 
41, 011 
6,047 

11,017 
8,210 

9,28,1 

34, 427 
426 

141, 643 
64, 100 

349 
31, 002 
21,4H 
29, 919 

18, 190 

22, 989 
24, 308 

188,829 
86,l&i 
59, 784 

17,550 
66,602 
1,578 

14,197 
2290 

29, 057 
89, 386 
1,075 

302, 652 
26, 228 

481.8 

34.3 
166.4 
140.2 

681. 7 
71.9 

425.6 

103.5 
362.8 

H9,6 

163.2 
78.0 

111. 7 
58,3 

91. 6 
159.0 

65.2 
lGl. 6 

110. 7 
73.2 

107.3 
66.1 

237.1 

117.0 
91. 8 

290.1 
473.4 
247.7 

156.3 
122.8 
251.8 
128. 9 
174.6 

165, 338 7-1. 3 
161 

18, 397 424, 5 
498, 730 124. 0 

43, 992 106. 4 
17,122 142.7 

35, 340 105. 9 

37,489 

1,408 
12, 960 
25, 880 

34,465 
16, 299 
60,420 

891 

133.8 
122.0 
116.9 
131. 3 

1,073. 7 
57.8 
99.5 

124.3 

a See Dakota. 

8,039 103, 9' 

290 362.5 
7,608 124. 7 
9,578 61, 8 

2,520 
31,048 
1,173 
6,330 
1,474 

3,036 

10,276 
235 

53, 752 
33, 109 

8,560 

7,108 
13, 989 

213, 668 

11,294 
19,255 
92,895 
59, 396 
18, 106 

4,982 
24,169 

'278 
1,134 

25,399 

9,808 
,10,485 

175 
108,688 

8,08,1 

175. 9 
119. 5 
473.0 
146.8 

186.8-

95, 7 

94.9 
75.6 
78.5" 

43.1 

. 33.8 
I 111.8 

43.8 
, 254,3 

119.8 
137,9, 

118.3 
83.7 

255.6 

49.7 
49.9· 

233.8 

60.8 

289.9 

111.6 
125.S 
69,,1 

86,l 
116,5 

92, 925 71, 7 

1, 863 75.4 
180, 196 81. 2 

17, 789 75, 6 

7,458 164,4 

14, 921 80.8 

16,812 
823 

4,663 
11, 300 

1, 799 
11, 320 
30, 220 

407 

149.9 
2•18.6 
72,6 

134.4 

127.1). 
66,l 

99.1 
131, s. 
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Steam still continues to be preeminently the primary 
power of greatest importance, and the census returns 
indicate that the proportion of steam to the total of all 
powers has increased very largely in the past thirty 
years. In 1870 steam furnished 1,215, 711 horsepower, 
~r 51.8. per cent of a total of 2,346,142; in 1880 the 
amount of steam power used was 2,185,458 hor::::epower 
ont of a total of 3,410,837, or 64. 1 per cent; in 1890, 
out of an aggregate of 5,954,655 horsepower, 4,581,595, 
or 76. 9 per cent, was steam; while in 1900 ste~un figured 
to the extent of 8, 742,416 horsepower, or 77.4 per cent, 
in a total of 11,300,081. This increase in thirty years, 
from 51.8 per cent to 77.4 per cent, of the total power 
shows how much more rapidly the use of stemn power 
bas increased than other primary sources of power. 

The tendency toward larger units in the use of steam 
power is shown inadequately by the increase in the 
average horsepower per engine from 39 horsepower in 
1880, to 51 horsepower in 1890, and 56 horsepower in 
1900. 

The tendency toward great operations, which has 
been such a conspicuous feature of industrial prog
ress during the past ten years, has shown itself strik
ingly in the use of units of larger capacity in nearly 
e,·ery form of machinery, and nowhere has this tend
ency been more marked than in the motive po.wer by 
which the machinery is driven. At the same time tbere 
bas been an increase in the use of small units, which 
tends to cfo;tort the true tendency in steam engineering 
in these statistics. For example, a steam plant consist
ing of one or more units of several thousand horse
power may n,lso embrace a number of small engines of 
only a few horsepower each, the use of which is 
neces::::itated by the magnitude of the plant, for the 
operation of mechanical stokers, the driving of draft 
fans, coal and ash conveyors, and other work req uir
ing power in small units. On this account the aver
age horsepower of steam engines in nse at different 
census periods fails to aff orcl a true basis for measur
ing progress toward larger units during the past ten 
y~arn. 

Developments of the past few years in the distribu
tion of power by the use of electric motors have served 
to accelerate the tendency toward larger steam units 
and the elimination of small engines in large plants and 
to change completely the conditions just described. 
For example: In one of the largest power plants in the 
world, which is now being instn1led, all the stoker:;, 
blowers, conveyors, and other auxiliary machinery are 
to be driven by electric motors. Such rapidly chang
ing- conditions tend to invalidate any comparisons of 
statistical averages deduced from figures. for periods 
even but a few years apart. 

Comparison of two important industries will illnstrate 
the foreg·oing. The average horsepower of the steam 
engine used in the cotton mills of the U nitecl States in 
1890 was 198, and in 1900 it was 300. · 

In the iron and steel industry the average horsepower 
per engine in 1890 was 171, and in 1900 it was 235. In 
the cotton mills the use of single large units of motive 
power, with few auxiliary engines of small capacity,, 
gives the largest horsepower per engine of any indus
try; while in the iron and steel industry the average of 
the motive power proper, although probably larger 
than in the manufacture of cotton goods, is reduced by 
the large number of small engines which are used for· 
auxiliary purposes in every iron and steel plant. 

lV. 

GAS POWER. 

As shown by table r, the decade between 1890 and 
1900 has been a period of marked development in the 
use of gas engines, using, that term to denote all forms 
of internal combustion engines, in which the propelling 
force is the explosion of gaseous or vaporous fuel in 
direct contact with a piston within a closed cylinder. 
This, group embraces those engines using ordinary 
illuminating gas, natural gas, and gas made in special 
producers installed as a part of the power plant, and 
also vaporized .gasoline or kerosene. This form of 
power appears for the first time as an item of conse
quence in the returns of the present census, and the, 
very large increase in the horsepower in 1900 as com
pared with 1890 iridicates the growing popularity of 
this class of motive power. 

In 1890 the number of gtts engines in use in. nrnnu
facturing plants was not re1Jorted, but their total 
]JO'Wer amounted to only 8,930 horsepower, or one-tenth 
of 1 per cent of the total power utilized in manufactur
ing operations. In 1900, however, 14,884 gas engines. 
were reported, with a total of 143,850 horsepower, 01~ 
1.3 per cent of the total power used for manufacturing 
purposes. .This increase :from 8,930 horsepower ~o 
143,850 horsepower, n gnin of 134,020 horsepower, 1s 
proportionately the larg·est increase in any form of 
primary power shown by tt compnrison of the figures. 
of the Eleventh nnd Twelfth censuses, amounting to· 
1,510. 9 per cent. , 

·within the past decade, and more particularly during 
the past five years, there has been a marked increase in 
the u::;e of this power in industrial establishments for 
driving machinery, for generating eleetrieity, and for 
other kindred uses. At the same time, intemal combus
tion engines have increased in popularity for uses apart 
from manufacturing, and the amount of this kind of 
power in use for all purposes in 1900 was, doubtl~ss, 
very much larger thtin indicated by the figures relatmg 
to manufacturing plants alone. 

The average horsepower per gas engine in 1900 was. 
9. 7 horsepower. There are no available statistics upon 
which to base a comparison of this average with the aver
age for 1890, b1it it is doubtful if there. has been ~ny 
very material change in ten years; for while gas engmes 
are built in much larger sizes t~an ever before, there has, 
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been also a great increase in the number of small engines 
for various purposes. 

v. 
WATERPOWER, 

The large increase in the use of internal combustion 
·engines has been due to the rapid improvements that 
have been made in them, their increased efficiency and 
economy, their decreased cost, and the wider range 0:£ 
.adaptability that has been made practicable. 

Table rv shows the amount of waterpower used by 
states and territories, as returned at the censuses of 
1870 to 1900, inclusive, with the amount and percentage 
0:£ increase :£or each decade. · 

TABLE IV.-WATERPOWER USED IN MANUFACTURES, BY STATES AND TERRITORIES: 1870 TO 1900, wrrH THE 
AMOUNT AND PER CENT OF INCREASE FOR EACH DECADE. 

HORSEPOWER, 

STATES AND TERRITORIES, 

1900 1890 1880 1870 

Unlted States.............................. 1,727,258 1,263,343 1,225,379 1,130,431 

.Alabnma ..•..........•••••••.•...•.............. 

.Alaska .......................................... . 

.Arizona ......................................... . 

.Arkansus ....•.........•.•.•.••.................. 
Calliornin. .......••..•.••.•...•.................. 

Colorado ........................................ . 
Connectleut .•..............•.................... 
Dakota ......................................... . 
Delaware •••.•••..•••••••••••••••••••....••..•••. 

District of Columbia ............................ . 

Floricln. .•..••••.......•••.•••.•.••............... 
Georgia ......................................... . 
Iclaho .......................................... . 
Illinois ......................................... . 
Inclinna ••••..•.........••.•.•••.••.••••••...•... 

Indlltn Territory ............................... . 
Iowa •••• '. ••••.••••.•••.••.•••••••••••••••••••••• 

t<:ansns ......................................... . 
Kentucky ..•.................................... 
Louisiana ..••••.........•.............•......... 

Maine .......................................... . 
Maryland •....•...•...•.•.....•.................. 
Massachusetts ...•..................•............ 
.Mlebignn .•.••••••••••.•.••..•...•..••........•.. 
Minnesota ...................................... . 

Mississippi .. _ .......... _ .•...•.........•.. , ..... . 
Missouri ..•......•.... _ ......................... . 

Montiina ·········-·········-···················· 
Nebraska ....................................... . 

Nevada .•....•....•..............•.....•......... 

New Hnmsphire ....••............ ; ....•......... 
New Jersey .......•.............................. 
New Mexico ...•.••.............................. 

New York-·-·--··········-······················ 
North Carolina ...•.•.....•.•.................... 

North Dakota·-··-··-·············-.············ 
Qhio ............................................ . 
Oklnhoma .••• ··-····· •••••.••.•.•••••••.•••..•.. 

Oregon •.•••••••••••••••• ••••••••••••••••·••••••• 
Pennsylvania •••••.••••••... - ....•..•.•..••..•.. 

Rhode Island ......•.•••.....•.............•..... 
South Carolina ........••..•......•........••.... 
South Dakota ••.•.•..•••••••••••••••••••.•••..••. 

·Tennessee ...................................... . 

Texas •••...............••. ···· ·····•············ 
Utah •.•.•••••...... ····• ......................... . 
Vermont ....................................... . 
'Virginia •... - .......... • · • · · - - • · · · · · · · · · · · · · · · · · · 
Washington •.•.•..•.....•...•••..•.............. 
West Virginia ••••••••••••••••••.•..•..•...•..•.. 

Wisconsin - •••• -... • • • · • • · · • • • • • · · · • · · • • · · · · · · · · · 
·wyo:ming ....••.•........•.....•..... -.......... . 

21, 293 

597 
442 

2, 940 

5,164 

1,596 

71, 414 
(2) 

6, 326 

369 

1,102 

40, 837 

1, 942 

13,175 

15,510 

303 
12, 159 

8,820 

9,284 
383 

167,264 

13, 778 

187,848 

42,888 
26,953 

3,437 

6,748 

9,965 

8,943 

929 

112, 755 

24, 959 

51i9 

368,456 

57,027 

581 

10, 44.3 
161 

329 

1, 778 
5,122 

1, 740 

64, 65li 
(2) 

4,671 

810 

496 

28,890 
1,024 

16,124 

16,305 

11, 797 11, 011 

160 10 
2,024 1,545 

4,850 6,877 

1,849 792 

61, 205 54, 395 
803 76 

4, 785 4,220 

81>0 1,100 

939 

30,067 

1,136 

17,445 

21,810 

528 

27,417 

295 

12, 953 

23, 1>18 

75 ·••••······· ·········••• 
12,645 

7,764 

6,272 

66 

106,520 

15,633 

159, 787 

89,181 
27,,HH 

2,752 

4., 758 

666 

6,127 

6 

69,033 

17, 645 

323 
233, 795 

31,817 

540 

20, 363 

'7;611 

9,012 

90 

79,717 
18,043 

138,362 

34,395 

28, 689 

3,449 

8,162 
954 

5,495 

108 

69,155 

27, 066 

932 

219,348 

30,063 

(3) 

14,249 

1, 789 

7,640 
142 

70,108 

18,461 

105,854 

3.1,895 

13, 054 

2,453 

6,644 

795 
1,446 

2,538 

68,291 
25,832 

659 

208,256 

26,211 

(') 
24, 219 27, 683 38, 641 4.4, 746 

21j ••••••••.••...•••••..••..••••..•.... 

21,588 9,469 9,255 5,806 

86, 223 82, 584 110, 276 141, 982 

29, 035 

85,019 
1,466 

24,838 

3, 782 

4,028 

87,615 

45,583 

7,148 

10, 273 

' 99,007 
667 

27,258 
16,399 

1,052 

15,477 

2,633 
2,492 

74,376 

36, 663 

4,851 

10,542 

56,841 

216 

22,2i0 

18,873 

(') 
18,564 

2,508 

3,535 

52,226 

37,4.64 

1,185 
9,454 

45,356 

38 

18,481 

10,395 

(') 
19,514 

1,830 

2,169 

44.,897 

41,202 

1,412 

10, 195 

33, 714 

34 

INCREASE. 

1890 to 1900. 1880 to 1890. 1870 to 1880, 

Amount. Percent. Amount. Percent. Amount. Percent. 

4.63, 915 36. 7 

10, 850 103. 9 

436 270.8 

113 34.4 

1,162 65.4 

42 0.8 

1144 18,3 

6, 759 10.5 

1,655 35. 4 
1441 '54.4 

606 

12,447 

918 
12,949 

1795 

228 
1486 

1,056 

3,012 

317 

60, 744 
11,855 

28,061 

3, 707 
1451 

122.2 

43.8 

89.7 
118.3 
14,9 

304.0 
13,8 

13.6 

48.0 

480.3 

57.0 
111.8 

17. 6 

9.5 
11. 7 

685 24. 9 

1, 990 41.8 

9, 299 1, 396. 3 

2,816 46.0 

923 15, 388. 3 

43,722 

7,314 

236 

134,661 

25 210 

63.3 

41.5 

73.1 

57.6 

79.2 

37, 964 

11, 354 

161 

169 
1246 

272 

11Q9 

3,450 

789 
1114 

170 

1443 

11, 677 
1112 

11,321 

15,505 

3.1 

111.5 

105.6 
' 112.2 

5,6 

15.9 

5.6 

98.3 
12.4 

18,0 

147.2 

15.6 
19. 9 

17.6 

125.2 

94, 948 8.4 

786 7.1 

150 1,500. 0 
479 31. 0 

12,027 129.5 

1, 057 133.5 

6, 810 12.5 

727 956. 6 

565 13. 4 
1220 120.0 

411 
2, 650 

811 
4,492 

11, 708 

77.8 

9. 7 
285.1 

34. 7 
17.3 

75 •••••••••• ..................... . 
17, 718 

153 
12, 740 

124 

26,803 
12,410 

21,425 

4, 786 
11, 285 

1697 

13,404 

1288 

632 
1102 

1122 

19, 421 
1609 

14,447 

1,75! 

137,9 

2.0 
130.4 

126, 7 

33.6 
113,4 

15.5 

13. 9 
14.5 

120.2 
141.7 

130.2 

11.5 
194,4 

10.2 

134.8 
1 65.3 

6.6 

5.8 

6,114 

5,822 
1, 372 

152 

9, 609 
1 418 

32,508 
1500 

15, 635 

996 
1,518 

159 

4,049 
12,430 

86'1 
1,234 

273 

11,092 

3,852 

42.9 

325.4 

18.0 

130.6 

13. 7 
12,3 

30.7 

11.4 

119.8 

40.6 

2'2.9 

20.0 
280.0 

195.7 

1.3 
4.8 

41.4 

5.3 

14. 7 

41 
13,464 

7.6 ............. ·······-·· ......................... .. 

21 

12,119 

3,689 

1,777 

18,620 

414 
9,361 

1,149 

1,536 

13,239 

8,920 

2,297 
1269 

42,166 
451 

112.5 

128.0 
4.5 

6.5 
113.5 

89. 6 
60.5 

43.6 

61. 6 

17.8 
24. 3 

47.4 
12.6 

74.2 
208,8 

1 10, 958 

214 

'27, 742 

5,018 

2,526 

13,087 

125 
11, 013 

22,150 
1801 

8,666 
1,088 

11,485 

178 

128.4 

2.8 
125,2 

22. 6 

18.2 

116.6 

5.0 
129 .. 5 

42.4 
12.1 

309.4 
11.5 

25.3 

468.4 

16, 105 

3,449 
131, 706 

3,759 

3,478 

1950 

678 
1,366 

7,329 
13, 738 

1227 

1741 
11,642 

4 

113, 5 

59.4 
122.3 

20.3 

33.5 

14.9 

37.l 

63.0 
16.3 
19.l 

'16.l 
17.3 

34.5 

11.s 

1 Deorense, 2 See North Dakota. and South Dakota.. • See Da.kottt. 
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The statistics relating to the use of waterpower for 
manufacturing purposes in 1900, compared with corre
sponding figures for 1890, 1880, and 1870, are signifi
cant of an interesting phase of power utilization, par
ticularly during the past ten years. 

The total amount of waterpower reported as used by 
manufacturing establishments in 1900 was 1, 727, 258 
horsepower; 1,263,343 horsepower in 1890; 1,225,379 
horsepower in 1880; and 1,130,431 horsepower in 1870. 
The increase from 1890 to 1900 was 463, 915 horsepower, 
or 36. 7 per cent. From 1880 to 1890 the increase was 
37,96± horsepower, or 3.1 per cent, while from 1870 to 
1880 there wa8 an increase of 94,948 horsepower, or 
8.4 per cent. In 1900 waterpower constituted 15.3 per 
cent of the total, as compared with 21.2 per cent in 18HO, 
35. 9 per cent in 1880, and 48.2 per cent in 1870. .Ap
parently the use of waterpower for manufacturing pur
poses has decreased relatively in thirty years :from nearly 
one-half of the total motive power to less than one-sixth. 

The decrease in the actual importance of waterpower i1:1 
evidently less marked than these :figures would seem to 
indicate; for consideration should be given to the fact 
that a very Jarge portion of the electric motors re
ported in 1900 were driven by current developed by 
waterpo:wer. For example, almost all the power devel
oped by the great hydraulic installation at Niagara 
Falls is electrically transmitted, and consequently is re
ported as electric power by the mannfacturjng establish
ments in which it is used. Many textile plants are 
operated by electric current :from distant generators 
driven by waterpower. In this way a large portion of 
the waterpower actually used in manufacturing opera
tions does not appear in the census returns because it is 
electrically transmitted and is accounted for in the 
motors that are reported. It is obvious, therefore, that 
the use of waterpower in 1900 was considerably larger 
than indicated by the amount reported. 

While thennmberof waterwheels in u1:1ehasdecreasecl 
from 55,404 in 1880 to 39,182 in 1900, a loss of 16,222 
wheels, or 29.3 per cent of the number in use in 1880, 
the aggregate power of the wheels in use increased dur
ing the same interval :from 1,225,379 horsepower to 
1,727,258 horsepower, a gain of 501,879 horsepower, or 
41 per cent. This very large decrease in the number 
of wheels and great increase in the aggregate power 
points to the larg·e increase in the size o:l' the units 
which in 1880 averaged only 22.1 horsepower each, but 
which in 1900 was 44.1 horsepower, or twice as large. 
This is clue to the abandonment of many small wheels 
of antiquated type and the substitution therefor of 
fewer units of larger size and greater efficiency. In 
many instances, too, it has been necessary to abandon 
entirely the use of waterpower, either bec~use of :failing 
supply or the larger requirements of expanding indus
try, and this has removed a considerable number of 
wheels, mostly of small size. 

MFG-PT 1--xxr 

The u8e of wttt(~l' u.s a primary source of power has 
undergone a complete tmns:J'ormation during the past 
decade, both in the methods of its utilization ::md in the 
manner of transmitting rrncl 11pplyi11g- tho power. Prior 
to 1890 tho la.rgest use of wn,terpower was in its direct 
application to machinery in mttnufuctnring estahli1:1h
ments at the immediate point o:J' developrnent. During· 
the past ten year:;, however, tlrn mm of electricity as an 
agency for the tmnsfommtion n,ncl transmission of the 
energy developed by :falling water has entirely changed 
the conditions under which such primary power can be 
utilized to advantnge. The practiC!tl possibility o:f 
transmitting power thus developed over long d.isfouces 
has removed the necrn-isity :for building mills immedi
ately adjacent to waterpowers, often so located ns to 
present serious physici1l obstacles to tho economicaJ 
arrangement fLnd construction o:J' manufacturing pln.nts. 
This has rendered available many waterpowers which 
otherwise could not have been utilized to nd vantage, and 
thus has largely increased the industrial possibilit;ies of 
many localities where tL limited or expensivo :fuel supply 
has made the use of steam power imprncticn.lJJ(,, 

Electrical transmission has rendered })Ossiblo tho 
advantageous utilization of. waterpower in sevel'fll dis
tinctly new forms, such as the forge central stations 
for the distribution of power to numerous phints, as, 
for example, at Nhtgara FnJls; the use o:f remote 
mountain waterpowors for the opomtion of 1:1i11gle 
plants, often many rnile1:1 distant, of which so mnny 
notable examples are to bo :found in the for West; nnd 
the more advantageous use o:f larger stronms on the 
Atlantic coast, usually in closer proximity to tho mills, 
but under conditions which would present many diffi
culties without the uoeful ttgoncy of tho electrical 
current. 

The significtint inereases in tho use of wnterpowor 
in different states, ns indicated in fable xv; nro rondily 
accounted for by tho growth of certn.in indmitries, 
n111inly the mann:fnuturn o:f. p1tper 11ucl wood pulp. ~rbo 

. hirgest increase is shown for Now York, and this is 
directly tracen,ble to tho groat oxp1msi.on of the woocl
pulp industry. In the p1tpor t1nd pulp mills in Now 
York, waterpower was used to the extent of 65,052 
horsepower in 1890, nnd 101,117 horsepower .in moo. 
This industry alono, therefore, nccoun tl:l for 120, 065 
horsepower of the increase of 134,661 horsepower fo 
that state :from 1880 to 1900. 

In Maine, where the next largest increase took plitce, . 
the cause wns the same, the use of wnterpowcr in 
pnper nncl pulp mills having incrensed :from 20,B!&O 
horsepower in 18DO to 75,839 horsepower in 1900, nn 
increase of 55,510 out of ti total increase of 00,744 
horsepower. , 

In the paper and pulp lllills iii New Hrnnpshire 38,200 
horsepower was used in 1900, ns compared with 4,405 
horsepower in 1890, an inorease of 33, 795 horsepower, 
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which accounted £or the major part of the total in
crease of ±3,722 horsepower in that state. 

The increase of 28,0Gl horsepower in the use of 
waterpower in Massachusetts from 1890 to 1900 was 
due to the larger use of this power in the paper flnd 
cotton industries. In 1890, 29,148 horsepower was 
repOTted in paper mills, and 4±,935 horsepower in 
1900, an increase of 15, 787 horsepower. In the cotton 
mills of this state waterpower to the extent of 55,944: 
horsepower was used in 1890, and-6±,158 horsepower 
in 1900, an increase of 8,214 horsepower. Together 
these industries account for 24:,001 horsepower of the 
total increase of 28,061 horsepower. 

In vYisconsin the entire increase in the use of water
p.ower is attributable to the growth of the pulp and 
paper industry, in which 61,287 horsepower was used 
in 1900, compared with 19,131 horsepower in 1890, an 
increase of 4:2,156 horsepower. The total increase for 
the state was 42,166 horsepower. 

In North Carolina, where there was an increase of 
25,210 horsepower, the conditions were somewhat dif
ferent. Waterpower reported in cotton mills increased 
from 7,959 horsepower in 1890 to 19,225 horsepower 
in 1900, or 11,266 horsepower. The amount of water
power reported in flom and grist mills in 1890 wits 
19,874 horsepower, and in 1900, 28,658 horsepower, 
an increase of 8,784: horsepower. The increase in the 
two industries was 20,050 horsepower out of the total 
increase of 25 210 horsepower. 

VI. 

ELECTRIC POWER. 

The most notable phase of the application 0£ power 
to industrial uses during the decade 1890-1900 is the 
use of the electric current for the transmission and 
subdivision 0£ power. This form of power transmission 
and distribution is almost wholly a development 0£ the 
past ten years, although the principles involved were 
known and their practical utility demonstrated at a 
much earlier period. Prior to 1890 the census returns 
did not state separately the number of motors in use or 
the amount of electric power utilized in manufacturing 
esfablishments, such power being merged in the group 
of "other power." 

In 1890 the number 0£ motors in use was not reported, 
and the only information on this point was embraced in 
the quantity 0£ electric power used, which amounted to 

. 15,569 horsepower. In 1900 the amount of electric 
power reported was 311,016 horsepower, showing an 
increase of 295,44 7 horsepower, or nearly nineteenfold. 
The number 0£ motors reported in 1900 was 16 923 

0 I ' ' g1v111g an average of 18.4 horsepower per motor. In 
1890 electric motors represented only 0.3 per cent of 
the total power, while in 1900 they constituted 2. 7 per 
per cent of the total. 

Electric motors have been known for three-quarters 
of a century, and, at least seventy years ago, were ap-

plied experimentally to the propulsion of boats and 
ears and to the opemtion of machinery. 1 But as they 
depended for their supply of current upon primary 
batteries consuming zinc, costly chemicals, etc., they 
could make no place in the industries 0£ the world. 
The perfection of the dynamo and the discovery of the 
fact that the dynamo was reversible-i. e., that if cur
rent were supplied to it, it would run as a motor-re
leased electric power from the trammeling conditions 
that had hindered its development, fmd the art made an 
immense stride forward, particularly in America, so 
that when the :first electrical exhibition in the United 
States was held at Philadelphia in 1884:, the electric 
motors shown compared in number, efficiency, and 
commercial practicability with the arc and incandescent 
lamps, telephones, telegrtiphs, and other devices. 

\Vhen the Eleventh Census was ta.ken, such motors 
were beginning to appear upon the circuits of electric 
lighting companies and hopes were entertained that in
dependent power plants for mills and factories would 
multiply. The returns for New York show that in 
1890 there were 360 motors in use in New York: citv in 
isolated plants of a total 0£ 310 horsepower, and th~t in 
all of the state outside there were only 99 motors of 
862 horsepower. In the central stations of the state, 
outside 0£ New York: city, there were 1,178 motors of 
1,276 horsepower, and in the city of New York (Man
hattan Island) there were 1,185 motors of 1,678 horse
power. 

No statistics that would indicate growth are availitble 
as to the state, but in New York city (1Vfonhattan 
Island) the New York Edison Company reported for 
1900-HIOl a total of 50,63± horsepower of motors con
nected to its circuits, showing a motor capacity in 1900-
1901 more than thirty times as great as in 1890, con
sidering only the figures of one company. 

A corresponding increase is observable in most 0£ the 
other large cities in the Union. In the eity of Boston 
alone there are now connected to central station power 
and lighting mains not less than 4,4 70 motors of a total 
capaeity of 16,059 horsepower, which, in proportion to 
population, is larger than can be claimed for New York 
city. 2 

1. Power' Tntnsnii'.ssion.-The development of electric 
motors in this country has been accompanied by a cor
responding development of the art of power transmis
sion. But for the higher perfection of the electric 
motor since 1890, it may be doubted whether the trans
mission of electric energy would have been undertaken 
on anything like so large a scale as was witnessed at 
the close of the century. During the ten years pre
ceding 1890 the development of motors and of power 
transmission work was chiefl.v bv means of direct cur
rent, but the last decade has 

0

se;n a remarkable change 
in methods 0£ current generation, enabling the creation 

1 The Electric i\fotor and Its Application, 1886. Pages, 8-13 
et seq. . 

'Seventeenth Annual Report of the Board of Gas and Electric 
Light Commissioners, Massachusetts, 1902. 
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of new centers of manufacture around waterpowers 
and permitting the transmission of electricity over dis
tances which were previously deemed utterly prohibitive. 

The great bulk of electric-motor work is still done 
wHh direct current, there being no alternating-current 
motors in use for railway work;. and in stationary work, 
that is, in mills, factories, mines, etc., the utilization of 
alternating-current motors, measured by their number 
and value, is only ttbout 25 per cent as ln,rge as that of 
the direct current. 

2. Niagam Falls.-The development of electric 
power tmnsmission at Niagam Falls has been the 
largest, and the most conspicnous of its kind, and the 
work clone there is in many respects typical of that 
done in other sections of the country where waterpower 
is abundant, although as to the length of transmission 
and the voltage at which the curre1~t is sent over long 
distances, it is by no means the best example that can 
be found. 

The utilization of Niagam has in fact gone on for 
some time, and there are at the present time two sepa
rate and distinct enterprises on the American side-one 
above and the other below the Horseshoe falls. The 
plant b.elow the falls has the water of the Niagara river 
brought to it by a long canal which taps the Upper 
Niagara river, runs through the city of Niagara Falls, 
and then discharges the waste water at the cliff just 
below the :first suspension bridge. Here there is a fall 
of about 215 feet, considerably more than at the plant 
above, but there is the disadvantage that the turbines 
and.dynamos are located in the gorge, which the build
ings disfigure, and that the conditions arc not so favor
able for the operation of machinery as in tt plant rLt the 
surface. 

It is the plant above the falls, developed by the 
Niagara Falls Power Company, the current of which, 
while used locally in large amounts, is also transmitted 
to Buffalo, 26 miles distant, that has attracted the greatest 
public attention. This includes a short service canal, 
250 feet wide at its mouth, H miles above the falls, 
the intake being inclined obliquely to the Niagara river. 
The canal extends inwardly 1, 700 feet, with rin average 
depth of 12 feet, and holds water adequate to the devel
opnient of over 100,000 horsepower. On each side is a 
power house, the ultimate capacity of each being 50,000 
horsepower, one of which is in full oporation and. the 
other in courne of equipment with machinery. 

The electric generators are at the surface, and the 
water wheels which drive them al'e in a wheel pit 150 
feet under ground, being connected by a steel shaft; 
the water reaches the wheels through steel tubes. After 
the water has delivered up its energy, it is carried off 
by means of a tunnel 7,000 feet in length with an aver
age slope of 6 feet in 1,000. This tunnel, which has a 
net section of about 386 square feet, empties just under 
the :first sttspension bridge, where the waste water 
rushes out with a speed of nearly 20 miles an hour. 

The Nfagara Falls Power Company has under its 

cha1:ter the right to take sufficient water from the upper 
river to develop 200,000 horsepower, and has large 
franchises also on the Canadian side. The development 
of its work has gone on without in anywise marring 
the beauty of the spot, while the diversion of water 
is obviously too small to make any perceptible differ
ence in the amount passing over the crest of the Horse
shoe or Americm1 falls; the potential power of the 
main stream is estimated to he equal to at least six or 
seven million horsepower. 

The first power house of the company, which has now 
been in opemtion for some time, contains 10 dynamos 
of 5,000 horsepower each. Between this and the other 
is a large transforming station, nt the end of the canal, 
where huge transformers are grouped for raising the cur
rent of 2,200 volts to a pressure of 22,000 volts for trans
mission to Buffalo, and to 11,000 volts for utilization on 
the company's own factory land, and by a 1arge Yarietr 
of industries already concentrated along the bank of the 
Niagara river toward Tonawanda. 

These are the leading features of the generation of 
current above the falls on the American side, but the 
American company has already given out contracts for 
a htrge plant o.n the Canadian side, where the current 
will be developed by the htrgest dynamos in the world, 
built in the United States, and can, if necessal'y, be 
brought across the river for use in this country. The 
dynamos, 3 in number, will each cleliYer 10,000 horse
power to the circw.its, returning 88 per cent of the 
shaft horsepower in the fol'm of current generated at a 
potential of 12,000 volt.o;, thu.<i clispen.'!ing with trans
formers, ·which otherwise would be required to mise it 
to that voltage for transmission. 

A larg·c mnount of Niagara current is employed in 
electro-chemical and clcctro-mcfallnrgical operations. 
This work, however, is far from exhausting the poRsi~ 
bilitics of Nittgara development t>y electricity. In the 
immediate vicinity of the falls, the currcn t is now 
used for electric lighting, and about 1,000 horsepower 
is also delivered to the street railW!LY trolley system. 
Factories on the spot working up mw material into 
food, textile :fabrics, etc., utilize severnl hundreds of 
horsepower, and the current is nlRo used for the manu
facture of "merry-go-rounds," its well as for opegating 
ventilating blowers in the public schools. 

It is the transmission to Buffalo, however, which 
more particularly justifies the utilization of the energy 
of the great cataract, and illustrates the remarkable man
ner in which electric power is modifying the methods 
of American manufacturing and mechanical industries. 
The current from Nit1gara to Buffalo is carried over 
aerial cireuits and delivered to transformer stations 
which lower the pressure for local distribution. The 
Buff11lo street railway system has :five of these sub
stations, so that at ftll hours of the clay and night, 
Niagara is transporting the public of a great city more 
than 20 miles distant. 

There are a number of miscellaneous industries and 
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manufactures in which blocks of Niagara current are 
used at prices which compete so favorably with those 
of steam, oil, and natural and artificial gas, that the de
mand is rapidly increasing. Amoug these may be men
tioned large flourbg mills and a plaster-making plant. 

Not only is grain ground to flour by electrical power, 
but it is handled by electricity in some of the largest 
grain elevators for which Buffalo is famous, one of 
them, the "Great Northern," having 20 induction mo
tors of an aggregate capacity of 1,200 horsepower. 
Another large utilization is at the plant of the Buffalo 
Dry Dock Company, where 40 motors of upward of 
500-horsepower capacity are employed in the process of 
building some of the largest steel steamships that ply 
the Great Lakes. 

At one of the branches of the American Agricultural 
Chemical Company are employed 15 motor units of a 
total capacity of 300 horsepower, and at the New York 
Car Wheel Works 4 motors bf about 200 horsepower, 
driving air compressors, blowers, lathes, boring mills, 
grinding machines, presses, etc. The proprietors of the 
Curtiss Malt Mills use a motor capacity of about 300 
horsepower for manipulating malt; the American Bridge 
Company have motors aggregating 125 horsepower en
gaged in the manufacture of structural steel; the Oliver 
Manufacturing Company, manufacturers of jewelers' 
supplies, etc., employ 50 horsepower of Niagara cur
rent, while the Pratt & Letchworth Company, manu
facturers o:f heavy steel and malleable iron castings, 
utilize 300 horsepower. 

One of the most inter·esting utilizations, however, is 
that: of 20 horsepower in a bread bakery. In another 
building, ::l motors operate ice machines twenty-four 
hours a day, to furnish refrigeration for a market 
place on the other side of the street. Last, but not 
least, is the supply of current to the Buffalo General 
Electric Company, which, prior to 1900, was operating 
i ·yo large and distinct stations driven by steam power. 
These have been consolidated and the operating depart
ment thus reduced one-half, while the displacement of 
steam power and steam engines has further diminished 
the amount of labor necessary, as the large motors driv
ing the generators which feed thousands of lamps and 
motors need few attendants. 

3. Tlte Pacific Ooast.-An advance beyond the utiliza
tion of the power of Niagara Falls is that devel~pecl 
during the census year, and more recently perfected, 
bv means of which electric current is transmitted 
f;.mn the Sierras in eastern California as .far as San 
Francisco and other cities adjacent to the Pacific sea
board. This constitutes the longest electric power 
transmission in the world, the distance being nearly 
ten times that on the American side of Niagam falls. 
A further striking difference is that whereas the devel
opment at Niagara is due to the falling of water in huge 
volume under a head o:f only from 150 to 200 feet, in 
California large enterprises depend upon the utilization 
of relatively small bodies of water, but with heads of 

from 500 to 1,500 and 1,800 :feet. In that state, where 
fuel is still scarce and dear, a great many ml.ningplants -
have been brought within the sphere of feasibiJity by 
this electric power transmission, and a large amount of 
miscellaneous work throughout the state is now tribu
tary to these long-distance transmissions, which excel 
in daring, in number, and in commercial success any
thing attained elsewhere in thR world. 

The transmission of the power of the North Yuba 
river, in the Sierras, to San Francisco, above referred to, 
effected by the Bay Counties and Standard systems, 
stretches across and ramifies through no fewer than 16 
counties, containing property to the amount of tbree
fifths of the assessed valuation, and about one-half of the 
population of the state. The systems have two sources 
of supply, one at Colgate, over 200 miles from the 
Golden Gate, and the other at Electra, about 150 miles 
distant, these systems meeting on San Francisco bay, 
at Mission San Jose and at Oakland. 

The power plant at Colgate is situated at the base of 
a 1,500-foot hill, down the side of which extend five 
steel pipes, each 30 inches in diameter, delivering water 
to the turbines. Water is brought to these pipes from 
the impounded river and from a remote watershed by 
means of a timber flume over 7 miles in length with 
a capacity of canying 23,000 cubic feet of water per 
minute. The turbines drive 3 generator dynamos of 
3,000 horsepower each, and 4 of 1,500 horsepower 
each, these being of the "three-phase)) current type. 
The current is generated in these dynamo machines at 
2,400 volts pressure, and is then raised by transforn.1ing 
apparatus to a pressure of 40,000 and 60,000 volfa, 
even 80,000 volts having been reached, while the lowest 
pressure named is normal. This current is delivered 
to two circuits of 3 wires each, one being composed of 
copper and the other of aluminum. The wires are 
carried upon Oregon cedar poles averaging from 25 to 
60. feet high, upon which are screwed porcelain 11.nd 
glass umbrella insulators 12 inches in diameter. 

The transmission current is carried across the well
known Straits of Karquines in an enormous span of 
4,448 feet, supported 200 feet above the rapid waters 
emptying into San Pablo Bay by means of steel lat
ticed towers, the circuits being composed of stranded 
plow steel to obtain the requisite tensile strength. 
~he efficiency of the trarn@ission system is snch that 

1,000 horsepower at the 'Colgate water wheels nets 
about 750 horsepower at San Francisco, 6 per cent being 
lost in the .generators, 2 per cent in the step-up trnns
formers, 2 per cent in the step-down transformers at 
the receiving substations, and 15 per cent'in regulation 
and in the line. 

The employment of the current is not less varied than 
at Niagara, ranging from the operation of street carl'I 
in Oakland to the running of a flour mill at Stockton, 
and from use in mines in various parts of ,the state to 
use in miscellaneous industrie8 at Sacramento, Benicia, 
San Jose, and elsewhere. The plants must be main-

l 

f 
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. tained in regular and systematic operation, and as their 
initial base of dependence is the water supply, storage· 
reservoirs have been provided in the high Sierras in 
Alpine county, 6,000 to 8,000 feet above the sert level, 
furnishing a supply eqwtl to one hundred and fifty 
days, which is the maximum dry period of the state as 
recorded in its annals. 

The third type of power transmission plant which 
deserves mention is that at the Snoqualmie falls, Wash
ington, where the dy1111mo room with 10,000 horse
power of electrical apparatus is situated 250 feet below 
the surface in a large whitewashed cavern, blasted and 
hewn from the solid rock. This unique location is due 
to the fact that the spray from the falls rendered it 
impossible to locate any power house at the surface. 
The current is transmitted across the Cascade Moun
taills through dense forests to the cities of Seattle and 
Tacoma, where electric lights, railways, and motors are 
operated; and, here again, it is to be noted that aJumi
num is used for transmission circuits. 

4. Sault Sainte 1!li11·ie.-The Saint Marys IUver, 
which flows from Lake Superior into Lake Huron and 
separates the upper peninsula of Michigan froni Can
ada, has been utilized for power development upon an 
extensive scale during the last few years. The condi
tions here are somewhat different from the illustrations 
previously cleseribed, as instead of n, comparatively small 
flow of water at great head, 1111 enormous volume of 
water with a compamtively small head is used. The 
difference in the levels of the two lakes is about 20 feet, 
most of the fall occurring in the rapids known its Saint 
Marys falls, or Sault Sainte Marie, at the outlet of 
Lake. Superior. On the Canadian side of the river a 
power canal has been in use for several years, yielding 
!tbout 20,000 horsepower, n, large portion of which is 
used direct from the turbines for driving wood-pulp 
grinclen;. The remainder is electrically transmitted to 
·various industries. 

On the American side of the river a much larger 
power development is approaching completion. A 
canal about 2t miles in length, from 200 to 250 feet in 
width, and of an axerage depth of about 20 feet, has 
been cut from Lake Superior to a point on Saint Marys 
river below the' rapids. A massive power house of 
steel, stone, itnd concrete, over 1,300 feet in length, 
wm contain 320 horizont."11 turbines, capable of develop
ing about 50,000 horsepower. All of this power will 
he transmitted by electricity to industries in the vicinity 
on both sides of the river. 

A third canal of simil!tr proportions is to he con
structed on the Canadian side of the river, paralleling 
the one now in operation on that side. 

A unique feature of this great development is the 
precaution taken to prevent possible lowering of the 
level of Lake Superior or interference with the vast 
steamship traffic which passes through the locks at the 
rapids. Lest the increased outlet afforded by canals 
should lessen the flow of. water tl~rough the steamship 

loeks and their approaches, compensating works are 
being constructed at the head 0£ the rapids for the pur
pose of reducing, by means 0£ movable gates, the out
flow over the falls in proportion to the increased outlet 
created by the power canals. It is designed, by this 
means, to maintain the flow 0£ water from Lake Supe
rior as a fixed quantity, regardless of the new outlets 
afforded by the power canals. 

The following table presents the essential features of 
a number of the characteristic waterpower develop
ments which transmit electric power over long distances: 

TABLE V.-( 'umpawies engagi•cl in long-distance pow111· transmission. 

CtlPllC- Length\ Line 
. NAME AND WCATION 01' COMPANIE& 

ity, of line, volt- Distrlbu-
horse-

miles.I~ 
tion. 

power. 

Montgomery Water Power Company, Tul· 
3phuse. lussce, Ali1 ......... ·············--···· ...... B,500 30 30, 000 

Bay Conn ties and Standard Power comp11-{ 0,300 HO } 60,000 3r>hase. nics, M11r,svllle and Electra, Cal • -...•• - . 10,000 220 
Blue Lakes Y11ter Company, Blgl>11r Bridge, 

1,800 ( 10,000} 2 rhnse. Cal ............ ·----···-··-··-·---·-·-·---·· •10,20 l 25,000 Ccntrul California Electric Company, New-
castle. Cal . _ ................................ 1, 700 36,28 lfi,800 2 phn~e. 

Jamestown Light and Power Company, 
1,500 15 16,000 aphmie. Jamestown, Cit!-············-··--·········· 

Power Development Oomp1my, Bakersfield, 
1,200 10,000 3 Jihnsc. Cal·····························-······-···· 16 

Redlands· Electric Light and Power Com-
1,840 10,000 3 phn<e, pany, Redl!mclR, C11l ........................ 21 

Sacrumento Electric, Gas, imd Rail Will' Com-
4,000 22.5 11, 000 3 phase. pany, Folsom ~ity, C1tl ............•..•••••. 

Snn Gabriel Elec ric Compm1y, Aznsn, Cal •.. 1,200 w 15,000 2 phase. 
San Joaquin Electric Company, Fresno, Cal. l,.100 55,35 fl 11, 000} 3 plmse. 
Southern Cal!fornh1 Power Company, Red-

•t 19, 000 

lnnds, Cnl ................... • .......•...••.. •l,000 HU 33, 000 3 phase. 
Tuolumne Couuty W11te1· Compauy, Sonom, 

1,500 115, 000 3 phase. Cal··•··························--·······--· 10 
TruC!kec Hi Yer Power Compnny 1 'rrlwkee 

River, C11l ...••. ·······················-···· 2, 000 aa 22, 000 3 phase, 
Yul.>11 Power Company, Mm·ysville, Cal .•••.. l,200 10 rn, ooo 2 phase. 
Colorado Ek~etrie Power Compn.ny, Color1ulo 

l,87fl ~0, 00() I B ).lllllSC. Springs, Colo ........................... - ... 21i 
Onmy l~lcctric Light and Power Company, 

1, 200 7 12, 000 j 2 plrnse. Ouray, Colo ................................ 
Pikes Peak River Comp11n~, Victor Colo ••.. 21000 lU 12, ooo :1 phnse. 
San :Miguel Consolidated hold Mlnlng Com-

1, GOO 25 11, GOO 2 phnse. p1my, 'l'ellmide, Colo ...................... 
Ifortfor<l Elect1·ic Light Company, Hartfol'll, 

.J,00[1 11 10,000 2 J:>huse. Conn ................................. ·--··· 
Lewiston, Dr1mswiQk, and Bath Ifailway 

1,000 20,10 10, 500 3 nlmse. Company, J .. cwiRton, Me .................. --
S11nfonl Power Comr,nny, S1t11lorc1, Me .... - .. 2,000 9 10, 500 '2 Jllrnse. 
K!1lmnnzoo V11lley Elcctrie Comp1my, Knht· 

2,0{)? 46 40, 000 I B phase. mo.zoo, ~licll .. ; ............................... 
St. Anthony Falls Wntm· Cump11uy, Minne-

11polis, Mnm ....•................••....•••.. 7,f>Oll 10 12, 000 1 :I phase. 
St. Croix Power Ctnnp,nuy, St. Pnul, l\Ilnn •.. ·1,000 ~8 30, 000 I ll p base. 
Holemt Willer 1md E et:trie Power Company, 

.J,000 11,:l 11, 000 i 2 phnse. Helena, Mont .............................. 
l\Iissouri River Power Comp11ny, Cm1yon 

·l,800 70 50, 000 2 phuse. Ferry, Mont ................................ 
Montml!1 Power Comp1my, Blltlc, 11Iont ...... •1,000 21 { 15, 000), 3 base ''"'l p •. 
Mt1nehestcr Tmction, Light, 1mc1 Power Com-

1,600 6 10, ooo 3 J>huse. p11ny, Goffstown, N. H •........ ·-··········· 
Albl1!1yand Hmlson .RnJl w11y 11n<1Powcr Com· 

3,000 18 12, ooo 3 phase. pany, Kinderhook, N. Y .................... 
Empire Sll1te Power Comp11ny, Amstcrc111m, 

2,400 17 12, 000 3 phase. N. Y ........................................ 
Hudson River I'owor'fmmmission Company, 

5,000 18,H 12, 000 3pbase. l\Iechanlcsvillc, N. Y., ......•••• _ .......... 
N!t1g11r11 l'nJls Power Compnny, Ningnm 50,200 27 { 11, 000} 2 phase. 

Ft1lls,N. Y .••••.....•.......... ·--·······-·· 22, 000 
Utic11 Electric Light and Power Company; 

4,000 12 22, 000 3 phnse. Utic11, N. Y .............................. ; •. 
Fries Manufacturing nnd Power Compan)', 

1,000 15 12, 000 3 phase. Salem, N. C ...........•.........•......••.. 
J,ehigh Power Company, Enston,Pa ...•.•••.. J,500 si 12, 000 3 phase. 
Anderson Water, Light, and Power Compnny, 

3,000 10 11,200 2 phase. Amlerson, S. C ............................. 
Big Cottonwoml Power Comp11ny, Dig Cot· 

2,G71i H 10,000 3 phase. tonwood Canr,on, Uta!J ........ ·-··········· 
Pioneer Electr c Power Comp11ny, Ogden, 

5,000 40 { 15,000} s phase. Utah ....................................... 26,000 
Salt Lake City W11ter and Electric Power 

Company, Big Cottonwood Gunyon, Utah .. 2,000 12 16,000 2 phase. 
Tellnmle Power •rmnsmission Company, 

2,000 55 40,000 3 phase. Provo City, Utah ........................... 
Utah.Power Comfiani\, Salt Lake City, Utal1. 2,000 13 15,650 2 phase. 
Snoqualmie !'al s ower Company, Sno-

8,000 45,31 25,000 2 phase, qualmle Falls, Wash ••..••.....•.••...••••. 
Tacoma Rnllway and Power Company, Ta· 

l,340 45 13,000 2 phase. comn, Wush ................................ 
___ ___..·---~···~--
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5. Elecfric Powm•. in Cotton 111an·ufactitres.-ln cot
ton goods manufacture electric power is being rapidly 
adopted, not only in New England, but iµ the South; 
perhaps the most conspicu9us examples can be found 
in the latter region, where waterpower has been largely 
utilized. 

One of the earlier and larger plants at which water
power was utilized for the generation of electric power 
is the Ponemah Mills, at Taftville, Conn., where the 
energy from the waterpower at Baltic, 4! miles away, 
has been used for years to run the weaving mill of 
1. 700 looms, and to operate 1,200 incandescent lights. 
The generating plant consists of two alternating cur
rent generators of 350 horsepower each, and these 
drive two 350-horsepower motors at Taftville. A street
railway system is operated in connection with the mill, 
and an electric locomotive is employed to haul freight 
cars a distance of one mile. 

The typical Southern mills utilizing waterpower are 
those at Columbia, and at Pelzer, S. C., the former 
requiring about 1,400 horsepower and the latter, 3,000 
horsepower. At Pelzer the saving in the -first cost 
of the shafting and belting, as compared with an iden
tical mill driven by a mechanical system amounted to 
nearly $10,000. The success of the Columbia Mills led 
the owners to develop a large waterpower system of 
their own, from which are driven the Granby Mills, 1t 
miles distant, using 1,800 horsepower in motors, and 
the Palmetto Mills, using 200 horsepower in motors. 
An even more striking instance of transmission of 
energy is that of the Anderson Cotton Mills, at Ander
son, S. C., driven from the electric light plant at 
Portman Shoals, 10 miles away. Between the water 
wheels at the remote generating plant and the spinning 
frame in the mill there is not a single belt or auxiliary 
shaft. The increase in the quality of production ob
tained by the omission of belting is reported to have 
been very marked over the old-fashioned mechanically 
driven frames. 

It happens, however, that the most typical Southern 
cotton mill operated by electric power is one in which 
the generators are not driven by water wheels hut by 
steam power. Mr. W.13. Smith-Whaley, of the Colum
bia Mills already referred to, ha~l found that the cost of 
repairs in an electric mill was about one-half that in a 
mechanically driven mill under the same ownership, 
although the latter was the smaller; and htid also noted 
an increase of product, amounting to at least 4 per 
cent, clue to the more uniform speed of the producing 
machinery. With this knowledge, when the Olympia 
Mill was located at Columbia, two sets of plans were 
drawn, one contemplating the distribution of power 
by small wires to motors, and the other by the old
fashioned system of belts and shafting throughout. 
Bids were obtained for both, with the result that the 
electrical system was found to be decidedly the cheaper. 

There being no need of heavy transverse walls for 
the main shafts at the belt way, the use of electricity 
reduced the cost of the mill building 10 per cent. 
Sixty-one per cent of the line ::;hafting cost was n.lso 
saved, and 66 per cent of the cost of the belts and 
rope::;. It is stated that the saving due to these three 
items was more than sufficient to pay for the cost of 
the electrical equipment. 

The maximum power required by the mill is about 
3,600 horsepower, furnished flrom the central mill plan.t 
through the generators, the same plant also supplying 
current to light the tO'wn and operate the street rnil
way. Mr. Smith-Whaley states that the total cost of 
the Olympia Mill, on a basis of 10.,000 spindles, ·is tibout 
$18.50 per spindle as against $15 per spindle for one of 
the best mechanically operated mills in New England. 
The $18.50, however, includes the laying out, sewering, 
water piping, etc., of 150 acres of land, the construc
tion of 325 cottages, and the providing of 2,400 horse
power above all necessities, which can be disposed of to 
outside parties. The aggregate of these three items 
makes a difference of $4.96 per spindle, leaving $13.54 
per spindle as the proper cost in comparison with the 
New England mill. It should 11lso be meutionecl that 
the Olympia Mill is equipped with 2,400 JO-inch Dn1per 
looms, each costing $85 more than the looms in the 
other mill. The electric current is distributed by 22 
induction motors of 150 horsepower each, as well as by 
several smaller motors for miscellaneous purposes. 

6. GoveJ'nment P1·in#ng Qtfioe.-Electric motors do
ing miscel1aneous work in manufacturing esbtblish
ments are scattered so widely throughout the iielcl of 
industry that it is impossible to consider them all in 
detail. It will suffice, perhaps, to note the figures 
given by Mr. vY. H. Tapley, electrician of the Govern
ment Printing Office, at vVashington, D. C., where the 
advantages have been so marked that the new office, 
the largest of its kind in the world, is being· equipped 
throughout with electric power. At the time Mr. 
Tapley made his report-the period of the cemms 
year-the office had, connected with the power circuits, 
575 electrical horsepower of motors for presses, etc., 
and 125 horsepower of motors for elevators. The 
most nmrk.ed feature of economy mentioned by Mr. 
Tapley is in the increase of 15 per cent in the output of 
the press room. If there is any printing office where 
trustworthy power conditions must be had, it is that of 
the Government, the plant being run twenty-four hours 
daily during the sessions of Congress. Mr. Tap1ey 
states that there has never been a hitch in the motiye 
power. "In fact, such a freedom from interruption of 
power has not been known in the history of the office 
as during the past three years, or since we have adopted 
electric power." 

7. Econondes of Electrio Power.-The economies in
troduced into the manufacturing processes of the United 

I 

1 
i. 
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States by electric power may be summed up generally 
or mn.y be treated under separate heads; perhaps the 
best method of consideration is to cite the arguments 
usually advanced and then to mention a few typical cases 
in support of them. 

Prof. F. B. Crocker, of Columbia University, in a 
recent classica1 discussion of the subject before the 
Franklin Institute, Philadelphia, Pa., enumerated the 
principal advantages obtained by emp1oyment of elec
tric power in mills and factories as follows: 

1. A real economy in amount of power used. 
2. A reduction in cost of the construction of buildings, which 

can be lighter, owing to the fact that there is no need to install 
heavy lines of shafting and pulleys. 

3. A reduction in t'xpense of service, such as oiling, deprecia
tion, etc. 

4. More efficient arrangement of machines and tools, which need 
no longer be placed in straight lines parallel wit.h the shafting, but 
can be located exactly as desired. 

5. Access to the machinery is easier from the suppression of beltf! 
and pulleys. 

6. Greater cleanliness, as there is less dust and no scattering of 
oil or steam, etc. 

7. Hygienfo conditions are improved, owing to the diminution 
of dust and dirt; better light, owing to the absence of shafting, 
pulleys, etc.; the lessening of noise, etc. 

8. Greater ease of placing different shops in separate buildings 
and in locating them according to the strict requirements of the 
work and without regard to the necessities of the motive power. 

9. Greater facility in the increase of establishments. 
10. Localization of accidents due to motive power, with conse

quent less injury to individuals and the stoppage of work only at 
the point where an individual motor is incapacitated. 

11. Greater control of the speed of the tools. 
12. A marked increase in the product of any given establishment. 

In signalizing these advant!tges Professor Crocker 
divided tp.e application of motors to manufacturing into 

three classes. The first method consists in connecting 
the motor directly with the machine. The second con
sists in the interposition of gearing to reduce or in
crease speed. The third depends upon the utilization 
of auxiliary shafting and belting. The cases cited here
with of the 11pplication of electric motors come within 
the mnge of the points enumerated. 

At the thirty-third n.nrnrnl convention of the Ameri
can H.ailway Master Mechanics' Association in 1900 tm 
elaborate and interesting report was made by a specfal 
committee on power transmission by shafting yersus 
filectricity for railroad shops. One of the most signifi
cant cases cited was that of the Baldwin Locomotfre 
Works, where not quite 1,000 horsepower in electric 
current was utilized at the time for power purpm;es. 
Electricity was first introduced in the erecting shop for 
driving two 100-ton cranes, and an immecli1ttc s1wing of 
80 men was effected. In the wheel shop the ''common 
labor" force was reduced from 40 men to 6; the time 
consumed in reloading a lathe was eut clown :from 30 
minutes to 5; and the S!Wing in power in that shop mu:1 
estimated at fully 50 per cent. In the frame shop tho 
laboring force was reduced BO per cent. Tho :fuel 
economy, itwolving a possible reduction of $1:30 per 
week, wrts but one item. The snving on labor was 
stated nt $1,800 per week. The incrense in output was 
large. 

VIL 
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Table vr shows the total horsepower used, by c1nsses, 
in !\ few of the larger llllLnllfoCtnres, 1870 to HJ00, with 
the amonnt and percentn.ge of inuron.!'m in ench decade· 

TABLE VI.-POWER USED IN l\1ANUFACT1H!.E BY SELECTED INDUSTRIES, 1870 TO moo, WITH AMOUNT AND PEH. 
CENT OF INCREASE I?OR EACH DECADE. 

TOTAJ~ HORSEPO\VER. INO!rn.\SE, 

INDUSTRIES, 1870 to IHHO. I 1suo to moo. I rnso tn 1i;oo~----
---------------·l--1-o-oo--l--1s_o_o_1 __ 1s_s_o_1 __ 1s_7_0_11 A"'""" '"""""' I!'.'"~~· "'" A,;;;,,;,,;, ~;;~~;~ 

Allindustries .............................. 11,300,081 5,31G,•126 8U.8 2,ti-13,818 71.tl l,OO-l,li95 •15.1 fi,95!, 055 3,410,837 ~.346, 142 

Agricultural implements .••....... _ .......... _ .. 
Boots and shoes, factory procluct.. _ ............ . 
Cotton goods 1 ......................... _ ...... _ .. 

Flouring and grist mlll products ............... . 
Hosiery and knit goods ... _ ....... _ ............ . 
Iron and steel ............... _ .................. . 
Lmnber 1md timber products .................. . 
Pnper and wood pulp .......................... . 
Silk and silk goods ............................. . 
Woolengood8 .................................. . 
Worsted goods .... _ ....... _ •........... _ ........ . 
All other industries ............................ . 

77, 189 
51,0W 

811, 347 
1, 016, 859 

58, 087 
1,070,5-17 
1, 013, 747 

764,847 
01, 395 

139, 645 
97, 383 

4, 937, 962 

50, 395 
30, 68C. 

464, 881 
752, 365 

34, 538 
74.5, 824 
961, 3Hl 
297, 72-1 

29, 6381 122,fJOl 
57, 111 

2,4.07, 676 

1 Includes cotton small wares. 

====lc====llc==2=C.=,7-=9=·l ---- f)3,2 -----~;.-~ll:~- ;;,~· i="-iii:G~~~"°""""~;,-;, 
20, s81 01;..i in, 112 rn5.1 I 8, 010 218. u 

3,10, ,u;n u. 5 18\l, B77 (j8, 7 I 120,.111<1 88. 7 
26'!, ·19'1 35. 2 •18, 8BO 22, •1 10-1, 515 SS. 7 
23, 5'19 68. 2 2~, 977 1118. 8 ~. OGil 77. 9 

\l2<J, 7~~ 12<!, 0 3<[$, fi77 87, 7 I 220, 572 182, 8 
052, 481 67. ll 130, SH8 17. 0 I 180, 268 28. l 
4137' 123 156. 9 173, 812 HO. s I 70, (194 132. 8 
31, 757 107. 2 20, 828 236"1 6, 899 861. 0 
i1, 14'! 14. o rn, 99.1 rn. o I 21,.100 25. 2 
40, 272 , 72. 3 40, 07'! 2·17. 5 I s. 421 105.1 

2, 530, 280 10i>. 1 1, 58ll, 251 193. l 194, 230 81. 0 

-H, 731 26, 082 
11, 67'1 3,055 

275, 004 1'Hi, °'10 
771, 201 576,6811 
11, 561 tl,,l98 
3~7. 2-17 170, 1175 
8~1, 928 641, C.05 
123, 91·~ 53, 218 

8,810 1,911 
lOtl,507 85,101 
16, 437 8,010 

821,425 627, 195 
-···---~·-~--

!J Dt'Ul'('USO. 



CCCXXVlll STATISTICS OF MANUF AOTUl~ES. 

TABLE VI.-POWER USED IN MANUFACTURE BY SELECTED INDUSTRIES, 1870 TO 1890, WITH AMOUNT AND PER 
CENT OF INCREASE FOR EACH DECADE-Continued. 

=-====================~========~-==============·~·================================= 
STEAM HORSEPOWER. INCREASE. 

INDUSTRIES. I 
1900 18110 1880 

1880 to 1890. 1800 to 1900. 1870 to 18SU. 

1870 ·------ ----·-:··---11·-------

Amount. Per cent. Amount. Per cent. Amount. P~r cent. 

---------------1----1·----l----l·----ll----·l---11----1·--- -------
All industries ............................. 8, 742, 416 4, 662, 029 2, 185, 4fl8 1, 215, 711 4, 080, 387 87.fi 2,476, 571 113.3 Uu9, 747 iU.8 

--· 
Agricmltural Implements ........................ 61, 147 40, 673 32, 086 15, 873 20, 474 50.3 8, 587 26.8 Hi, 213 102.1 
Boots and shoes, factory product ......•......... 34, 816 27, 885 11, 1G4 2 892 6, 931 24.9 16, 721 149.8 8,272 286. 0 
Cotton goods i ••••....•.•.•••..•...••............ fi31, 611 265, 509 126, 750 46: 967 266, 102 100.2 138, 759 109.5 79, 783 169.9 
Flouring and grist mill products ................ li33, 755 366, 587. 301, 214 168. 730 167, 168 45.1 65, 373 21. 7 132, 478 78.5 
Hosiery and knit goods ......................... 39, 693 22, 005 6,069 2,223 17, 688 80.4 15, 936 262. 6 3, 846 173.0 
J ron and steel • • . . . . ............................ 1, 581, 6U5 737, 771 - 380, 741 154,091 843, 924 114.4 357, 030 93.8 226, 650 147.1 
Lum be rand timber products ................... 1, 401, 883 759, 078 543, 242 314, 884 G42, 805 84. 7 215, 836 39.7 228, 358 72.5 
Paker and wood pulp ........................... ~55, 854 93, G59 36, 301 11, 574 162, 195 173.2 57, 358 158.0 24, 727 213.6 
Sil and silk goods .............................. 45, 959 24, 427 7,248 1, 122 21, 532 88. 2 17, 179 237. 0 6, 126 546.0 
Woolen goods •.................................. 82, 933 67, 195 52, 897 3~.19:; 15, 738 23.4 14, 298 27. 0 20, 702 64. 3 
Worsted goods ................................... 73, 180 44,458 10,135 3,:J82 28, 722 64. 6 34, 323 338. 7 6, 753 199. 7 
All other industries ............................. 4, 099, 890 2,212, 782 677, 011 461, 772 1, 887, 108 85.3 1, 535, 171 226. 0 215, 839 46. 7 

.. 

WATER HORSEPOWER. '· l!>CREASE. I 
ALI. OTHER 

, POWER, 
INCJtEABE. 

INDIJSTBIES. 

I 
I I 1890 to 1900. 

1

11 1880 to 1890. 1·1 1870 to 1880. I moo 1800 1890 to 1900. 

moo 1soo 1 1sso r 1810 
1 

I 
1 

I ---ll------
1 I I Per I Per I Per t A Per I , i Amount. cent. Amount.

1 
cent. I Amount. I cent. I Amann . mount. Amount, cent. 

""'''""'~ .............. ,,, '"·"' ""'""' I,,"""" ,,,oo, <fil "'· "' ... , ·~·· I '-' i "·"II 8. 4 i 830, 407 29, 283 801, 124 2, 735. 8 

Agricultural implements......... 6, 758 9, 667 12, 645 10, 209 22, 909 '30.1 22, 978 1223, 61 2, 436 23, 9 9, 284 55 9, 229 16, 780. O 
Bootsandshoes,fnctoryproduct. 2,390 1,874 410 163 516 27.5 1,464 1357.1 247 151.5 13,867 927 12,940 1,395.9 
Cottongoodst .................... 251,850 198,982 148,754 99,073 52,868 26.6 50,228 I 33.8 49,681 50.2 27,886 390 27,496 7,050.B 
Flouring and grist mill products. 451, 378 883, 872 469, 987 407, 950 67, 506 17. 6 '86, 115 :' 18. 3 62, 037 15. 2 31, 726 1, 906 29, 820 1, 564. 5 
Hosiery and knit goods.......... 14, 824 12, 360 5, 4!l2 4, 275 2, 464 19. 9 6, 868 j125.1 I 1, 217 28. 5 3, 070 173 3, 397 1, 9113. 6 
Iron und steel . . . . . . . . . . .. . . . . . . . . 8, 649 8, 053 16, 506 16, 584 596 7..1 28, 453 1•51. 2 I '78 20, 5 80, 203 . . . . . • • • • . 80, 203 ....... . 
Lumherandtimberproducts .... 200,983 201,651 278,686 326,781 2 fi68 '0.3 •77,035 ·i'27.6 '48,095 '14.7 10,881 587 10,294 1,753.7 
Paper and wood pulp............. 504, 762 203, 896 87, 611 41, 644 · 300, 866 147 .. 6

1

116, 285 132. 71 45, 967 110. 4 4, 231 169 •1, 062 2, 403, 6 
Silkandsilkgoods •.•.•........... 6,666 4,864 1,562 789 1,802 37.0 3,30~ 1211.4 773 98.0 8,770 3117 8,423 2,139.2 
Woolen goods.................... 52,358 55,030 5~,019 52.~?6 2 ~,6?2 24.9 1,4¥0 I ~.7 ~~-~ 1.3 4,~5~ 27G 4,078 1,m.5 
Worsteclgoods.................... 20,491 12,437 6,302

1 

4,li3'1 8,0o4 64.8 6,105, 91.4 I 1,6li8 30.0 3,112 '.!10 3,490 1,GlB.5 
Allotherindu.stries .............. 200,149 170,657 1-13,814 165,423 35,492 20.8 · 26,843j18.7 

1 
221,009 213,1 031,923 24,237 607,686 2,5jl7.2 

1 Includes cotton small wares. 

Of the industries here shown, the manufacture of 
paper and wood pulp shows the largest percentage of 
increase in the amount of power used in 1900 compared 
with 1890-from 297,724 to 764,847 horsepower, an 
increase of 467,123, or 156.9 per cent. This increase 
was chiefly in the use of waterpower, which amounted 
in 1900 to 504,762 horsepower, compared with 203,8D6 
in 1890, a gain of 300,866 during the ten years. Iii no 
other industry has there been so large an increase at 
any time during the thirty years. 

The largest use of power, however, in 1900 was in the 
manufactm:es of iron and ~teel-1,670,547 horsepower 
compared with 7-:1:5,824 in 1890, an increase of D2±, 723, 
or 124 per cent. This is a larger absolute increase than 
in any other industry. Next to the largest use was in 
the manufacture of lumber and timber products. For 
the sawmills of the counti·y there was used in 1900 a 
total of 1,613, 747 horsepower, compared with 961,310 in 
1890, a gain of 652,431, or 67.9 per cent. This increase 
was almost wholly in the use of steam, which in 1900 
was 1,401,883 horsepower, and in 1890, 759,078, an in
crease of 642,805, or 84. 7 per cent. The use of water
power in this industry has shown a continuous decrease 

during the past thirty years, having fallen from 326, 781 
horsepower in 1870 to 200,983 in 1900, or 38.5 per cent. 
In no other industry of magnitude has there been such 
a substitution of steam for waterpower. 

Flouring and grist mills rank next, with 1,016,859 
horsepower in 1900, an increase of 264,49± over 1890, 
or 35.2 per cent. This increase was more 111rgely in 
steam than in waterpower, as the former constituted 
167,168 horsepower of the increase, while the latter con
tributed only 67,506 horsepower. 

In the manufacture of cotton goods, in which there 
has been a large increase in the use of power during 
the past thirty years, steam has increased far more 
rapidly than water. From 1890 to 1900 the amount of 
power increased from 464,881 to 811,347 horsepoweri 
a gain of 346,466, or 7±.5 per cent. In this increase 
steam figured to the extent of 266,102 horsepower, 
while water represented 52,868 horsepower. The large 
increase from J 890 to 1900 in other forms of power used 
in the cotton manufacture is worthy of note, as these, 
which were only 390 horsepower in 1890, ~1rnounted to 
27,886 horsepower in 1900, a gain of 27,496. The 
classification of " other power " consisted chiefly of 

I ... 
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e1ectrical power, tbe use of which, as noted elsewhere, 
has increased in this industry very rapidly during the 
past ten years. 

Table VII is of interest in this connection, as it shows, 
for the industries embmced in the preceding table, the 

amount and proportion of steam, water, and other power 
used in 1880, 1890, and 1900. Considered with table v1, 
the figures show very clearly the changes in the use of 
power in the principal manufactures during the past 
twenty years. 

TABLE VIL-TOTAL HORSEPOWER AND PER CENT OF STEA:i\I, WATER, AND OTHER POWER FOR SELECTED INDUS
TRIES: 1880 TO 1000. 

1000 

INDUSTRIES. I 
Steam power. All other power. 

Total horse
power. I 

Waterpowl•r. _, __ 
Per cent. To!ltl. ! Per eent. Total. Total, Per ccn t. 

I 

---------- ----
All industries ........................................................... 11, 300, 081 8, 742, 416 77.4 1, 727, 258 15.3 830,407 7.4 

Agricultural implements ..................................................... 77, 189 61, 147 79.2 6, 758 8.8 9,284 12.0 
Boots and shoes, factory product ............................................. 51, 073 34, 816 68.2 2,390 4. 7 13, 867 27.2 
Cotton goods! ................................................................. 811,347 531, 011 65.5 251,850 31.1 27, 886 8.4 

. Flouring and grist mill products ............................................. 1, 016,859 533, 755 52.5 451,378 44.4 31, 726 3.1 

j!g~';{J'J1~~~ef~i·t· ~~-~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::: 58, 087 39, 693 08.3 14,82'1 2.5.5 3,570 6.2 
1, 670, 547 1, 581, 095 94. 7 S,6•19 0.5 80, 203 4.8 

Lumber anc1 timber products ................................................. 1, 613, 747 1, 401, 8R3 86.9 200, 988 12. 5 IO, 881 0.7 
Paper und wood pulp ......................................................... 764, 847 255, 854 33.5 504, 762 66. 0 4,231 o.o 

~~~~ld g~~~f.~~~~-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 61, 395 ,15, 959 74. 7 c., 666 10. 9 8, 770 14.3 
139, 6•15 82, 933 59. 4 52,358 37. 5 4,364 3.1 

!i~rgt~~l1~~sirie8::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::: 97, 383 73, 180 75.2 20,491 21.0 s, 712 3.8 
4, 937, 9G2 4, 099, 890 83.0 206, 149 4.2 631, 923 12.8 

1890 1880 

Steam power. Waterpower. All other Steam power. Waterpower. INDUSTRIES, 
Total 

power. 
Total 

horse· horse-
power. Per Per Per power. Per Per Total. cent. Total. cent. Total. cent. Total. cent. Total. cent. 

·---~ --
All industries .... .' ........................ 5, 954, 655 4, 662, 029 78.3 1,263, 343 21.2 29, 283 0.5 3, 410,837 2,185,•158 Gl, l 1,225, 379 35, 9 

==---= == ~~ 
Agricultnrnl implements ....................... 50,395 40, 673 80. 7 9,667 IU.2 55 0,1 44, 731 32,086 71. 7 12,645 28. s 
Boots and shoes, factory product ... '. ........... 30, 686 27,885 90. 9 1,874 6.1 927 3.0 11,57'1 11,16<1 96.5 410 3.5 
Lotton goods' ................................... 46'1, 881 261i, 509 57.1 198, 982 42.8 390 0.1 275J504 120, 750 46.0 HS, 754 M.O 
Flouring and grist mill products ............... 752, 305 866, 587 48. 7 883,872 51. 0 1, 906 0.3 771, 201 301,21<1 30.1 469, 987 ijQ,9 

Hosiery and knit goods ......................... 34, 538 22,00fJ 63. 7 12, 360 35. 8 173 0.5 11,561 (l,069 52.5 5,492 47.5 
Jrou and steel. .................................. 745, 824 737, 771 98. 9 8,053 1.1 """f,fr 897, 427 880, 741 Oli,8 16,506 4. 2 
Lumber and timber productH ................... 901, 316 759, 078 70.0 201, Ol\l 21.0 0.1 821, ~28 fi·13,2•J2 CT6,l 278,086 33.0 
Paper and wood pulp ........................... 297, 72·1 93, 659 31. 5 203, 89tl 68. 4 169 0.1 123, 912 36,301 29.8 87,611 70. 7 

Silk and silk goods ..................... , ....... 29, 638 24, 427 82.4 -1,864 10.4 3-li 1.2 8,810 7, 248 82.3 1,5ll2 17. 7 
Woolen goods ................................... 122, 501 U?,195 54.9 lifi,030 44, 9 276 0.2 10H,fi07 li2, 897 <19.7 53, 610 50.3 
Worsted goods ......................... .' ........ 57, Ill 44,458 77. 8 12, 437 21. 8 216 0.4 16,437 10, 135 fil. 7 6,302 3B.3 
All othe1· Industries ............................ 2,407, 67G 2, 212, 782 91. 9 170, 657 7.1 24, 237 1.0 821, 2-H"i fi77,tH1 j F\2,5 143,814 17.5 

1 Includes cotton small w1ireR, 

An analysis of the statistics of power for t!:ie different 
census periods, considered in relation to the number of 
wage-earners employed and the value of products, shows 

very strikingly the extent to which, in the larger indus
tries, mechanical power has been sub:;titutecl for band 
labor, or lmnd-operatecl machines. 
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Table vm shows the total horsepower employed from ers employed, the amount of power used per wage-
1870 to 1900 in a few of the forger industries, the per- earner, the value of products, and the horsepower per 
centage of increase, the average number of wage-earn- $1,000 of products. 

TABLE VIII.-TOTAL HORSEPOWER IN SELECTED INDUSTRIES, WITH PER CENT OF INCREASE, POWER PER WAGE· 
EARNER, AND PER $1,000 OF PRODUCTS: 1870 TO 1900. 

SELECTED INDUSTRIES. 

Agricultural implements •...•.....••...•.•.............•....•..•..••.. •••···· · .- · · · · 

Boots and shoes, factory product .••...•...•..••..••••...•.........•••. · .. •········· 

Cotton goods~ ....................................................................... 

I 

Flom:ing and grist mill products .•... •··············•···········•··•···•··········· I 

I 

i 

Hosiery and knit goods .........•••....•.••..•...•... •··•····•··••········•········· I 

Iron and steel .......................................................................... 
I 

Lumber and timber products ............................. , ........................ : 

i 
: 

Paper and wood pulp .............................................................. 1 

I 

Silk and sllk goods .......••.. ·•.••••·····•·•···•···•······························ .1 

I 
I 

Woolen goods ...................................................................... ! 

Worsted goods ..................................................................... 

1 Less than one-tenth of 1 per cent. 
•Includes cotton small wares. 

These :figures show, in nearly every case, a contin
uous increase during the past thirty years in the power 
per wage-earner and also in the power required for 
$1,000 of products. It might be assumed that this 
showing indicated a decrease in mechanical efficiency, 
or the requirement of much more power to operate the 
machinery, were it not too obvious to require proof 
that in nearly every important industry there has been 
a continuous substitution of power-driven machinery 
for hand labor, with a consequent increase in the amount 
of power required and at the same time an increase in 
the productive capacity of each operative. 

Any calculation of the ratio of power to product in 
different years should take into consideration the con
tinuous decline in the value of products. If it were 
possible to measure the output of each industry by units 
of quantity rather than rnlue, there would not appear 

, 

i 
I 

I 

Amount of Per cent of Average Power Hor~c-
increase in number of Value of power per 

Year. horse- total horse· wage- pcrwuge- products. 31,000 of 
power. power. earners. e11rner. products. 

1900 77,189 53.2 46, 582 1. 7 $101, 207, 428 0.8 
1890 50,395 12. 7 38,827 1.3 81, 271, 651 0,6 
1880 44, 731 71.5 39, 580 1.1 68, 640,486 0,7 
1870 26, Ob2 ·········-·· 25,2·19 1.0 52, 066, 875 0.5 

1900 51, Oi3 66.4 142, 922 0.4 261, 028, 580 o.~ 
1890 so, 686 165. 1 133, 690 0.2 220, 649, 858 0.1 
1880 11,574 278. 9 111, 152 0.1 106, 050, 354 0.1 
1870 3,055 -·-········· 91, 702 (1) 146, 70·1, 055 (I) 

1900 811, 347 74.5 302, 861 2. 7 339, 200, 320 2.4 
1890 464,881 68. 7 218,876 2.1 267, 981, 724 1.7 
1880 275,504 88. 7 185, 472 1.5 210, 950, 383 1.8 
1870 146,040 ............ 135, 519 1.1 177, 489, 739 0.8 

1900 1, 016, 859 35.2 37,073 27.4 560, 719, 063 1.8 
1890 752, 365 32,5 47,403 15. 9 513, 971, 47'1 1.6 
1880 771, 201 33. 7 58,.107 13.2 505, 185, 712 1.6 
1870 576, 686 ............ 58, 448 9. 9 444, 985, 143 1. 3 

1900 58,087 68.2 83,387 0.7 95, 482,566 0.6 
1890 34,538 198.8 59,588 0.6 67, 241,013 0.6 
1880 11,561 77.9 28,885 0.4 29, 167, 227 o.~ 
1870 6,498 ··-········· 14, 788 o.4 18, 411, 56•1 0.4 

1900 1, 670,547 124.0 226,161 7.4 835, 759, 03·1 2.0 
1890 745,824 87.8 148, 715 5.0 4 78, 687. 519 1.6 
1880 397, 247 132.8 140, 978 2,8 296, 557, 685 1.3 
1870 170,675 ............ 77, 555 2.2 307, 208, 696 0.6 

1900 l, 613, 747 67.9 283, 260 5. 7 Gfi6, 832, 984 2.9 
1890 961, 316 17.0 311, 964 8.1 437. 957, 382 2.2 
1880 821, 928 28.1 147, 95tl G.6 233, 268, 729 8.5 
1870 641, 665 ------····-- 149, 997 4.3 210, 159, 327 3.1 

1900 764, 847 156. 9 49,fi.lll 15.4 127, 286, 162 6.0 
1890 297, 724 140.3 31, 050 9.6 78, 937, 18•1 S.1 
1880 '123, 912 128.8 25,il31 4.8 55, 109, 914 2.3 
1870 54,287 .............. 18,021 3.0 50,842,445 1.1 

1900 61, 395 107.2 Ofi,41fi 0. 9 107, 2fi6, 258 0.6 
1890 29, 638 236.4 49, 382 0.6 87,298,45'1 0.3 
1880 8,810 361.0 31, 337 0.3 41, 033, 0·15 0.2 
1870 1,911 ................ 6,699 0.3 12, 210, 662 0.2 

1900 139, 045 14.0 69, 850 2.0 120, OB8, 792 1.2 
1890 122, 501 15.0 76, 91fi 1. 0 183, 577, 077 0.9 
1880 106, 507 25.2 80,504 1.2 100, 000, 721 o. 7 
1870 85, 101 ············ 77,870 1.1 105, ·105, 358 0.6 

1900 97, 383 69. 9 51l,551 1. 7 118, 705, 710 0.8 
1890 57, 111 247.5 42, 978 1.3 79, 1U'1, H52 0.7 
1880 16, 437 105.l 18,803 o. 9 as, rwu,042 O.li 
1870 8,016 ··········-- 121 020 0.6 22, 090, 831 0.4 

•Decrease. 
•Horsepower exclusive of" wood pulp," for which Jlgures were not accessible. 

to be any such large increase in the amount of power 
required as is indicated by these figures. 

Possibly the most striking increase in the use of 
power shown in this table is in connection with the 
manufacture of boots and shoes. In 1870 there were 
reported for this industry 3,055 horsepower and 91,702 
wage-earners, or only three-hundredths of a horsepowei; 
per wage-earner; while in 1900 there were 51,073 horse
power and. 142,922 wage-earners, or four-tenths of a 
horsepower per wage-earner. The increase in horse· 
power per $1,000 of products was from two-hundredths 
to two-tenths of a horsepower. This is a more strik
ing showing of the displacement of hand labor by 
power-driven machinery than is furnished by any other 
of the large industries. It is worthy of note that the 
increase in the value 0£ products })er wage-earner in the 
boot and shoe manufacture from 1870 to 1900, with this 

i • 
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very large increase in the use of power, was from 
$1,600 to $1,826, without making allownnce for the very 
large decrease in the valne per unit of product, that is, 
rn the selling price during· the thirty years. 

In contrast with the small amount of power per wage
earner and per $1,000 of products in th' boot and shoe 
industry is the showing of the paper and pulp mills. 
The very heavy power requirements of the pulp grind
ers and the comparatively smnll number of wage
earners required for them show a high proportion 
of .power to wage-earner, or 15.4: horsepower for each 
wage-earner in 1900 compared with 3 horsepower in 
1870. Again, the enormous power requirements of 
this industry, with the comparatively low price of the 
products, show a larger amount of power required per 
$1,000 of products than in any other large industry. In 
1900 it required 6 horsepower to produce $1,000 in 
value of wood pulp and paper, compared with 1.1 horse
power in 1870. 

The relations between power and labor, and between 
power and product appear to have been more nef1rly 
stationary in the manufacture of lumber and timhel' 
products during the past thirty years than in any other 
of the more important manufactures. ·while the 
amount of power per wage-eamer in this industry 
appears to have increased from 4.3 horsepower to only 

5. 7 horsepower in thirty years, there has been an actual 
decrense in the amount of power required per $1,000 of 
products, which was only 2. 9 horsepower in 1900, com-

. pared with 3.1 horsepower in 1870. In spite of this 
very small increase in the amount of power per wage
earner, the value of products per wage-earner increased 
from $1,401 in 1870 to $2,001 in 1900, and this with ttn 

actunl decrease in the rtttio of power to product. 
The iron and steel industry, the largest user of power, 

shows an incren.se in thirty years from 2. 2 horsepower 
per wage-earner to 7.4 horsepower. The increase in 
horsepower per $1,000 of products during the same 
period was in about the same ratio; namely, from six
tenths of a horsepower in 1870 to 2 horsepower in 1900. 

In the manufacttue of cotton goods the amount of 
horsepower per wn.ge-earner has increitsed in thirty 
years :from 1.1 to 2. 7, while during the same time the 
ttmount of horsepower per $1,000 of products has in
creased :from eight-tenths to 2.4 horsepower. 

VIII. 

STATISTICS OF POWER BY S'.l'ATES AND TERlllTOlUES. 

Tal1le rx shows the total horsepower used in lll!tnnfac
tures in each of the states and territories in 1870, 1880, 
1890, and moo, with the amount and percentage of in
crease during each of the three decades. 

TABLE IX.-POWER USED IN MANUFACTURES, BY STATES' AND TERRITORrnS, 1870 TO moo, WITH THE AMOUNT AND 
PER CENT OF INCREASE FOR EACH DECADE. 

TOTA!, HOHSEPOWER, ING!tl>ASB, 

STATES AND TERRI':ORIES, 1890 to 1000. 1880 tn 11\UO. 1870 to 11180. 

moo lS!lO 1880 1870 ---------····---------

.Amount. Pm· cent. Amount . l'l~l' c~nt.. Amount. Per eont. 
I··-···------- -----~··-- ----

Uiuted Stutes .............................. 11, 300, 081 .51 054, G55 3,-!10, 887 2, :3.JO, l·l2 fi, B·ifl, ·J2fl l\U.H 2, 5-Ja, 1118 7-1,(l 1,0G·l, tlU5 .rn .. t 
.:::::;:;:;;:;;;=.:.=:::;:::: :..-::.=:.::..::-.=.:-...;..:.:...=...: ~ ···-·-··-·-----'-~ .,-~------· ·-----·---

Alabama ........................................ , 225, HG 102, 333 27107ti 111, 751 12!21 R1a 120.0 7-J, 7f>7 271.1 11,ll~li •l7. l 
Aluska ........................................... l 1, 9li2 ·151 ·----------- ............... 1, f>ll a:m.o ·lf>l . ............ ........... 
Arizona ........................................ ) U, 110 82G 5HO ml R,2~·l 1, 002. 9 2Ull flfl.11 ·l·IO ·188.0 
Arkansas ........................... -··-·· ........ [ 120, 470 38,3H 151 73H 716~6 }-12,121) '.!t·l.2 22,filt l·.l:l.7 H,Oll7 105.H 
California .................... I 13j, 31iG 73,324 32, 021 ~5,370 01,04'.! H:l.il •J0,•10:1 122. 7 7, fifil 20.S ···········-······! 

~~~o~=!~c~;:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : I •lfi, 150 32,734 5,80~ 2,225 12,.116 37.U 2t;, oa2 •lnl.~ a,577 rno.s 
270, 281 163, 233 1181 23:J 80,BH 107, 0-18 65.6 4il, Olll :l8.1 B7, 858 d7.1 

Dakota .......................................... (1) (I) 2,224 B24 ............. ····-····· 13 1 U20 BU .1 1, 900 586.4 
Delo.ware ........................................ 42,560 26, 51G 15,4!28 R,fl33 lG,OH 60.5 11,0118 71.9 ll,895 80.8 
District of Columbio. ..•.. : ....................... 10,500 11,444 3,H3 1,889 ::!{)3;) 2R,2 H, :ml 26'1.1 1,25'1 60. •1 

Florida .......................................... 40, 7-15 16,058 7, 147 3, 700 2•1,087' 153. 7 8, llll 121, 7 S,•147 03. 2 
Georgia .......................................... 

1 

189, 70G S·l,221 51, 1B9 38,24:J 105,.185 125.3 33,0112 H6 12J 926 33. 8 
Idaho ............................................ 6,502 2,001 1,682 non •l, [i01 2'U. 9 am 19.0 1,076 177.6 
Illinois .......................................... 015, 655 286,66G 144,288 86,0H 328, 980 li.t.S 1'12,378 us. 7 fiS,24•1 67. 7 
Indiana .......................................... · 352, 789 190,898 131, 770 100, 369 161,891 R{, 9 59, 128 44.0 u1,.101 31.8 

Indian Territory ................................. 12, 690 42J --·--·-·-··· ............... 12, 206 2,892.9 42'1 . .. -. -...... . ............. ................ 
Iowa ········--·-·-···························-··· 12!), 529 77,800 54, 221 39~ 047 ;17,720 61.S 23, 588 •13. I\ 1<1, 07•1 S7. l 
Ktmsas ........................................... 7-1,391 48,0.53 21,079 8,149 31, 338 72.8 21,n74 10•1.B 12, 930 158. 7 
Kentucky ........................................ 165,HO 82,508 54, 929 39, MS 82,632 100.l 27, 579 50.2 15, 861 38.8 
Louisiana ....... . 

1 
.... ........................... 217, 125 30,18•! 11, 346 25, 006 186,9.U 610.3 18,838 106.0 113, 720 2M,7 

J.Ia.ine ........................................... 271,547 150, 508 100,476 79, 573 121, 039 80.4 50, 032 '19. 8 20, 903 20. 3 
Maryland ............................................. 141, 879 73,M7 51, 259 32,422 68, 832 92. 9 22, 288 43.5 18, 837 58.1 
Massachusetts ····--------······················· 824, 104 517,897 309, 759 184, 350 306, 207 59.1 208, 138 67.2 125, •103 68.0 
Michigan ........................................ 397, 122 256,608 164, 747 105, 851 140,5H M.8 91, 801 55.8 08, 89G ri5. o 
Minnesota .............. __ ...... _ ................ 191, 201 112, 817 53, 880 20, 139 78,884 69.5 58, 937 109,<l 33, 7'll 167.6 

1 See North Dakota Emd South D11kot11. 
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TAnLE IX.-POWER USED IN MANUFACTURES, BY STATES AND TERRITORIES, 1870 TO 1900, WITH THE AMOUNT .AND 
PER CENT OF INCREASE FOR EACH DECADE-Continued. 

TOTAL HOI!SEPOWER. 

STATES AND TERRITORIES. 

1900 1890 1880 

Mississippi --·-----------························ 124, 254 3/i, 331 18,450 

Missouri ....................•..•...........•..... 218,372 145, 185 80, 749 

Montana ......................................... 46, 981 2, 848 1, 498 

Nebraska ........................................ 45, 756 23,479 8,49-1 

Nevada •.•........................ : ............•. 1,625 372 716 

New Hampshire ................................. 211, 221 116,830 87, 750 

NewJersey ...................................... 341,394 180, 529 99,858 

NewMexico ..................................... 4,3GO 1,825 1,359 

New York ........................................ 1,181,369 77G,820 454,143 

North Carolina .................................. 203, 297 73,345 45,088 

North Dakota ................................... 8,392 3,589 (•) 

Ohio ............................................. 850, GOO 418, 783 261, 143 
Oklahoma ....................................... 9,335 161 ·-·-········ 
Oregon .......................................... 63, 767 32,545 13,589 
Pennsylvania •. , ................................ 1,859,265 986, 789 512,408 

Rhode I~land .................................... 156,550 112, 949 63, 575 
South Carolina .................................. 146,225 45,081 25,868 
South Dakota ................................... 12, 611 5,555 (') 
Tennessee ....................................... 169,350 84,379 51, 9;;2 

Texas ............................................ 2·10,133 68,530 30, 534 
Utah ............................................. 15,010 5,128 4,689 
Vermont ........................................ 138,095 98,554 63, 3i4 
Virginia ......................................... 171,469 82,448 m,111 

Washington ...................................... 88,802 42, 642 4, 395 
West Virginia .................... ~ .............. 108,5G6 55,457 37, 910 
Wisconsin ....................................... 393,268 178, 668 106, 085 
Wyoming ........................................ 4,33!} 1,829 755 

There is striking· evidence of continuous progression 
in the manufacturing industries in the fact that, dur
ing the decade :from 1870 to 1880, in only 3 states was 
there any decrease. From 1880 to 1890, in only one 
instance was there any decrease in the amount of power 
used, and that was so small as to be of no significance. 
During the decade ending with the census year 1900, 
the only decrease in the amount of power used in manu
factures was in the District of Columbia, which is with
out any particular significance from an industrial stand
point, as th.e District of Columbia does not rank as one 
of the prominent manufac.turing centers of the country. 

The largest increase in power in the past decade was 
in the state of Pennsylrnnia, which in 1800 reported 
986, 789 horsepower, and in 1900 a total of 1,859,265 
horsepower, showing an increase in the ten years of 
872,476 horsepower, or 88.42 per cent. This increase 
is more than twice as large as the gain in the next 
largest state-Ohio-which showed an increase during 
the decade o:f 431,817 horsepower. 

The very large increase in horsepower in Pennsyl
vania was due to the great development of the iron and 
steel industry between 1890 and 1900, which more than 

JNCI!EASE. 

1890 to 1900. 1880 to 1890. 1870 t-0 1880. 

1870 
Amount. Per cent. Amount. Per cent. Amount. Per cent. 

12,472 88, 923 251. 7 16, 881 91.5 5, 978 47.9 

5fi,OG2 73,187 50.4 64,436 79.8 25, 687 46.7 

1, 617 M,133 1, 549. 6 1,350 90.1 1119 '7.4 
3,311 22, 277 94. 9 14, 985 176.4 5, 183. 156.6 

8,545 1,253 336.S 2344 148.0 •7,829 191.6 

77, o7s 94,391 80.8 29, 080 33.1 10, 672 13.9 

58,139 160,865 89.1 80,671 80.8 41, 719 71.8 

911 2,535 138. 9 466 34.3 448 49.2 

334,363 404,549 52.1 322,677 71.l 119, 780 35.8 
33, 152 129, 952 177.2 28,257 62. 7. 11, 936 36.0 

(!!) 4,803 133.8 --·-------·· .............. . ............. ............ 
174, 323 431,817 103.1 157, 640 60.4 86, 820 49.8 

·······----- 9,174 5, 698.1 161 ·-·------· ............... ............... 
8,277 31, 222 95. 9 18, 956 139.5 5,312 64.2 

363,918 872,476 88.4 474,381 92.6 148,490 40.8 

42, 027 43, 601 38. 6 49, 374 77. 7 21,MS 51.3 
14 932 100,544 220.1 19, 813 76.6 10, 936 73.2 

(') 7,056 127.0 --·---·-···· .......... --·---·----- ·-········ 
37, 981 84, 971 100. 7 32, 427 62.4 13, 971 36.8 

13, 04·1 171, 60'J 250,.l 37, 996 124.4 17,490 13·1, l 

2,500 9,882 192.7 439 9.4 2, 189 87.6 

51, 322 39, 541 40.1 35,240 55. 7 11, 992 23.•l 

·19, 612 89,021 108.0 25, 274 44.2 7,562 15.2 

2,828 ·16,160 108.3 38, 247 870.2 1,572 55. 7 
:!i,331 53, 109 95.8 17,547 46.3 10,579 BS.7 
f>4,223 214, 600 120.1 72, 583 68.4 •Jl,8G2 65.2 

344 2,506 137.0 1, 07·! 14.2. 3 411 11!1. 5 

2 See Dakota. 

doubled its motive power during that period, the in
crease being from 404,871 to 840,616, showing a, gain 
of 435,745. This industry thus accounts for one-half 
of the total increase in power reported for Pennsyl
nmia. Other industries which contributed hirgely to 
the increase were the lumber and woodworking indus
tTies, which showed an increase of 27,516 horsepower; 
the paper and pulp industry, which showed a gain o:f 
19,537 horsepower; and the silk industry, showing an 
increase of 19,270 horsepower. A large number o:f 
minor industries, all of them showing a considerable 
increase, make up the remainder of the very large gain 
which Pennsylvania shows. 

In Ohio, also, the iron and steel industry accounts for 
more than one-half of the increase in power during the 
last decade. Out of a total increase of 431,817 horse
power, the iron and steel industry represents 2~5,677 
horsepower. The lumber and woodworking industries 
show an increase of 23,952 horsepower, and the flour
ing and grist mill industry gained 13,526 horsepower 
in the ten years. The large expansion of the industries 
using iron and steel is shown by the increase in the 
amount of power used by the foundries and machine 

I 
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shops of Ohio, which in 1900 reported a total of 53,928 
horsepower, as compttred with 23,292 horsepower in 
1890, an increase of 30,636. 

New York shows an increase of 404,549 horsepower 
from 1890 to 1900. The largest item of this increase is 
represented by the paper and pulp industry, in which 
there has been a very striking development during the 
past ten years, based upon large areas of pulp wood 
and ftn abundance of waterpower, which has been 
utilized to a very large extent. In 1890 the manufac
ture of paper and wood pulp in the state of New York 
employed 75,870 horsepower, while for this industry 
there was reported in 1900 a total of 228,478 horse
power, showing an increase of 152,608 horsepower, or 
more than one-third of the total increase in the state. 
The lumber and woodworking industries show an 
increase of 23,453 horsepower, and the chemical indus
tries an increase of 22,219 horsepower. The remainder 
of the increase is made up by a large number of small 
industries. 

Illinois shows an increase in the amount of power 
used in manufactures amounting to 328, 989 from 1890 
to 1!:)00. The largest items in this increase are a gain 
of 81,565 horsepower in the iron and steel industry, 
and 19,265 horsepower in foundries and machine shops. 

Massachmietts shows an increase of 306,207 horse
power in the ten years, the larger portion of which 
represents the growth of a few of the leading indus
tries. The manufacture of cotton goods contributed 
the largest increase during the decade, viz., from 
171,924 horsepower in 1890 to 281,032 horsepower in 

1900, a gu,in of 109,108 horsepower. Next to this was 
the paper and pulp industry, which increased its power 
requirements of 44,836 in 1890 to 82,893 horsepower in 
1900, a g·ain of 38,057 horsepower. While the woolen 
industry 0£ Massachusetts shows an increase of only 
1,674: horsepower in 1900, as compared with 1890, th.e 
worsted industry shows an increase from 16,835 to 
38, 611, 11 gain of 21, 776 horsepower. The rem11inder 
of the increase in Massachusetts is distributed over a 
large number of industries, all of which have contrib
uted their quota to the large gain in the aggregate of 
motive power used by the manufacturing establishments 
of the state. 

A striking illustration 0£ the influence 0£ a single 
iudn::itry is shown in the large increase in the amount 
of power used in the state of Louisiana, which in 1890 
arnounted to 30,184 horsepower, while in 1900 a total 
of 217,125 horsepower was reported. Examination of 
the detailed statistics by industries shows that the sugar
re:fining industry in Louisiana, for which in 1890 was 
reported a total of only 3,578 horsepower, returned in 
1900 a total of 120,277 horsepower, a gain of 116,699 
horsepower in a single industry. 

IX. 

STATISTICS OF POWER BY GEOGRAPHIO DIVISIONS. 

Table x shows the total horsepower and the per
centage of steam, water, and other power in the differ
ent groups of states in the years 1870, 1880, 1890, and 
1900. 

TABLE X.-TOTAL HORSEPOWER AND PER CENT OF STEAM, WATER, AND O'.DHER POWER, BY GEOGRAPHIC 
. DIVISIONS: 1870 TO 1900. 

1900 1890 

I i All other Steam-~~~1 All other Steam power. Waterpower. Waterpower. GEOGRAPHIC DIVISIONS, 
Total 

power. 
Total 

power. 

horse- horse-
power. 

Total. Per Toto,!. Per Per power. Per Per Per 
cent. cent. 'l'otal. cent. Total. cent. 'l'otlll. cent. 'l'ot11l. cent. 

··-- ---- --·- --- -- - --
United States .................... 11,300, 081 8, 742,416 77.4 1, 727, 258 rn.3 I 830, 407 7. 3 5, 95•11 655 4, 662, 029 78.3 1, 263, 3.13 21.2 29, 283 0.5 

-- ----
New England states ................... 1. 871, 798 1, 101, 128 58.8 655, 931 35.0 114, 739 6.1 1, 159, 971 654, 039 00 .. 1 501,G2l> •13. 3 4,303 o. 4 
Middle stu.tes .......................... 3,,576, 976 2, 782, 639 76.4 500, 111 14.0 344, 220 9.6 2, 055,6'15 I, 690, 144 82.2 355, OBS 17.3 10,413 o. 5 
Southern states ........................ 2, 143, 651 I, 831, 649 85.4 256, 122 11. 9 55, 880 2.6 799,404 632, 652 79.1 163,803 20,5 2,9·19 0.4 
Central states _ ........................ s, 144, 536 2 649 642 8'1.3 240, 659 7. 7 254, 235 8, l 1, 667' •13•1 1,457, 045 87.'l 200, 9·11 12.1 9,448 o. 6 
Western •tntes .....•..•................ 274, 223 '203: 401 7•1.2 39, 938 H.6 30,884 11. 3 128, 239 100, 027 81. 2 22, 279 18.1 933 0.8 
Pacific stntes .......................... 286, 935 222, 879 77. 7 33, 900 11.8 80, 156 10.5 1'18,511 127, 832 86.1 19, 442 18.1 1,287 0,8 
Outlying districts .............•....... 1, 962 1,078 54.9 597 30.4 287 14.6 •151 290 fl.l.8 161 35. 7 ......... ...... 

- . - - - -- -·· .. --·, - -
1880 1870 

GEOGRAPHIC DIVISIONS. Steam power. I W1iterpow9r. Stenm power. I Wnterpower. 
Tot11! To tit! 
horse· horse- --1 

---;----------l--p_o_w_e'_"_
11 

'l'otal. Percent. Total. Percent. _P:::__ ~~Percent./ Total. Percent. 

UnitedStates.................... 3,4.10,8371 2,185,458 6'1.1 1,225,379 85.9 2,346,1'12 1,215,711 51.8 1,130,431 48.2 

New Englnncl states .... _ ...........•.. =-· 743, 1061---320, 201 43.1 ----:;;,-905 56. 9 51-1, 730 152, 7°'1 -ru 362, 026 70. 3 
Middle~tates.......................... 1,136,239 755,841 66.5 380,898 33.5 799,264 399,418 50.0 399,&51 50.0 
Southern states........................ 434, 876 265, 572 61. l 169, 30·! 38. 9 321, 498 161, 415 50. 2 160, 083 49.8 
Cen~ral states......................... 996,8831 782,022 78.3 214,861 21.5 6'15,658 461,785 71.5

1

, 183,773 28.5 
Western stntes.. ... . . . . . . .. • . . . .. . . . • . . 48, 828 26, 207 58. 7 22, 621 46. 3 28, 622 18, 019 63. 0 10, 603 37. 0 

6~~i~fn~i~~~rict8:: :: ::: :: : : : :: : : :: : : : : ....... ~~'. :~~ .. -·- -.. ~~'. ~~~. · :~-~'.~: ~- I······.~~:::: ~-· · ~~: ~- · · · · · · .~~'. ::~. · ·· · · .. ~~'. ~'.~ ... · --~::~·-=-· ::'.~~~ · · ··· · · ~~: '. 
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Within the past twenty years there have been some 
significant changes in the relative positions o:f steam 
power and waterpower in different sections of the coun
try. In nearly all o:f the Atlantic Coast states, in 1870, 
waterpower was used to as great an extent as steam, and 
in some even more largely. In New England in 1870, 
70.3 pel' cent of the power used for mann:facturing pur
poses was furnished by water; and in the Middle and 
Southern states waterpower figured to the extent of one
half of the total in those sections. In thirty years there 
has been a marked change in these conditions. In New 
England in 1900 waterpower was only 35 per cent of 
the total, as compared with twice that ratio. in 1870. In 
the Middle states waterpower bad fallen from 50 per 
cent to 14 per cent; and in the Southern states only 
11. 9 per cent of the power usecl was derived from water 
in 1900 as compared with 49.8 i)er cent in 1870. In no 
section of the country is the use of waterpower so large 
as in New England, and this has been characteristic of 
that section of the country for many years. 

It is worthy of note that in the Middle, Central, West
ern, and Pacific states both steam power and water
power constitute a smaller percentage of the total power 
used in manufacturing in those sections than in 1890, 
this change being due to the larger amount of power 
returned under the beading of "all other power," which 
for the most part consists of electric poweT, very largely 
supplied from generators driven by water. 

x .. 
RENTED POWER. 

Table xr shows the amount of r~nted power used by 
manufacturing establishments in 1890and1900, by states 
and territories. 

TABLE XL-Power rented: by states and ter1•itories, 1890 and 1900. 

STATES AND TERRITORIES. 1900 1890 

United States.......................................... 321,051 8S,5il 

Alabama .................................................. .. 824 283 
Arizona ................................................... .. 38 40 
Arkansas .................................................. .. 281 160 
California .................................................. . 
Colorado ................................................... . 
Connecticut ..•....................••....•................... 
Delaware ................................................... . 
District of Columbia ....................................... .. 
Florida ............................... : .................... .. 

12, 315 2, 593 
1, 539 27() 
9, 242 3,098 
1,522 IQ.! 

771 51 
162 13 

~f~~~i~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 2,025 457 
6 ......... . 

Illinois ..................................................... . 
Indiana .................................................... . 
Iowa ...................................................... .. 

27, 096 6, 753 
4,474 1, 678 
3, 408 190 

Kansas ..................................................... . 
Kentucky ................................................. .. 
Louisiana ................................................... . 
:Maine ...................................................... . 
:Maryland ................................................. .. 
:Massachusetts .............................................. . 

1, 605 223 
2, 450 324 
1, 593 7 
8, 814 2,870 
2, 411 979 

32, 009 15, 307 
:Michigan ................................................... . 
:Minnesota .................................................. . 

5~l~~~~~f~~::::::::::::::::: :: ::::: ::::::::::::::::::: ::: ::::: 
:Montana ................................................... . 

6, 465 1, 983 
4, 772 1, 481 

iiH 212 
8, 923 1, 597 
1, 259 17 

Nebraska .................................................. .. 1,217 179 
Nevada .................................................... .. 1 ......... . 
New Hampshire ............................................ . 
New JerAey ................................................ .. 
New•Jlfcxlco ............................................... .. 

4,,126 955 
10, 112 3, 562 

8 10 
New York .................................................. . 
North Carolina ............................................. . 

82, 944 25, 723 
1,522 87 

North Dakota ............................................. .. lM 27 
Ohio ... ,. ...... ,,.,, ......................................... . 16, 649 5, 880 

TABLE XI.-Pou·er J'ented: by states ancl territories, 1890 and 1900-
Continued. 

STATES AXD TERRITORIES. 11100 lSDO 
-----------------------
Okl1thom11 .................................................. . 
Oregon ..................................................... . 

~~l~~'itl:i~~!:r.::::::::::::::::::::::::::::::::::::::::::::::: 
South Carolina ............................................ .. 
South Dakota .............................................. .. 
Ten11e!'see ___ --· _ -----. -- ....... -·· ..... ------ -... -- . -- .... --
Texas ...................................................... .. 
Utfth ....................................................... .. 
Vermont .................................................. .. 
Virginia ................................................... .. 
Washington ................................................ . 

~~:r~~(~~~~i~!~.::::::::::::::::::::::::::::::::::::::::::::::: 
Wyoming .................................................. .. 

Gv 
2,561 

38, 359 
6,691 
3, 621 

120 
1, 950 
2,672 
1, 603 
3, 158 
1, 791 
2, 752 
28~ 

3,838 
7 

490 
6, 927 
1,911 

74. 

""'""""2i7 
124 
32 

844 
193 
Ill 
75 

549 

The very lal'ge increase in the amount of rented 
power used in manufacturing establishments, as shown 
hy table xr, from a total of 88,571 in 1890 to 321,051 
horsepower in 1900, is one of the significant features of 
the recent developments in the use of power. As the 
figures for 1890 distinguish only between rented steam 
power and waterpower, and as the fig·ures for 1900 divide 
rented power into electric and other kinds, it is not 
possible to make any comparisons except between the . 
totals for the United States and :for different states at 
the two census periods. In 1890 the distribution of 
electric power from central stations and its rental to 
manufacturing establishments had not assumed suffi
cient importance to call ·for any special consideration. 
Such electric r>ower as was in use in 1890 was utilized 
mainly in the establishments in which it was generated. 
In 1890 nearly all of the reilted power was derived from 
steam, representing 80,4:34, out of a total of 88,571 
rented horsepower. In 1900, however, electric power 
represented 183,682 horsepower, out of a total of 321,051 
rented horsepower, leaving 137,369 horsepower to cover 
steam, water, and other forms of rented power. 

It appears from the preceding table that the use of 
rented power is largest in the great cities of the coun
try, as the largest amount of rented power is reported, 
hoth in 1890 and lDOO, for New York, Pennsyl1;ania, 
:Massachusetts, and Illinois. The use of rented power 
naturally centers in the cities of New York, Philadel
phia, Boston, and Chicago, and in lesser proportion in 
the other large cities, for fo these cities there are num
erous small industries which are operated by motive 
power supplied either by other manufacturing estab
lishments in their immediate vicinity, or by electric 
current from central stations. The use of rented power 
is confined mainly to the large cities and to the smaller 
industrieR, with the exception of a few isolated cases 
like the great power development at Niagara Falls, 
where electric power is furnished in large quantities 
to industries which are located in the immediate vicin·· 
ity. The rental of power follows two lines o:f develop
ment; it is distributed in small quantities to minor 
industries in the large cities, and in large amounts to 
industries grouped about large waterpowers, the energy 
of ·which is transmitted by electrical current. 

I 
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001\IPARATIVE STATISTICS, 1870 TO 1900. 

power of each state and territory is of the total for the 
United States, and that steam, water, and othel' power 
are of the totltl for each state and territory for 1870, 
1880, 1890, and 1900. Table xn shows the amounts and kinds of power 

used in each state and territory, in the years 1870, 1880, 
1890, and 1900. 

The detailed statistics of power used in manufactures 
for 1900 are presented in General Tables Nos. 10, 11, 
and 12 in this volume, pages 582 to 631. Table xm shows the percentag·e that the total horse-

TAnLE XII.-AMOUNT OF EACH KIND OF POWER, BY STATES AND TERRITORIES: 1870 TO 1900, INCLUSIVE. 

STATES AND 
'fERRITORIES. Year. 

NUMDEil OF 
ESTABLISH

MENTS. 

Report-
Total. ing 

power. 

Total 
horse
power. 

OWNED. 

EngineR. Water wheelH. Eleetric 
motors. 

RENTE!I. 

Other 11nwer. estn6Rs~~'ent. 
-·--·---- --·-----1-------1----...,.----i---..,.--'-ll------1 
Steam. Gns(irgnHolinc, 

1-------·1-----1 Nnm- Horse
Num- Horge- Num- Hor8e
l!er. power. ber. power. 

ber. power. 

Elec- All 
Num- Horse- Nnrn· Horse- trlc other 
ber. power. ber, 11owcr. horse- horse

power. power. 

By 
th ls 

estab
lish

rnent. 

--------- ------· --····· 1----1v-.-·- ---- ------·-··-------~- ------ __ -····- __ 
Fnited States__ 1900 512,254 169,•!09 11,300,081 

1890 355,415 100, 735 (i, 954, !i55 
1880 253,852 85, 923 3,410,837 
1870 252,148 (") 2,3•16,142 

lfi6,100 8,742,416 14,884 143,850 39, 182 1,727,258 16,923 311,016 2, 144 M, 490 183,682 137,369 54 012 
91,410 4,581,595 (') ~.930 39,008 1,255,200 (') 15,569 (I) 4,78•1 .. -···-· 88,571 , ___ :, __ 
56,483 2,185,458 ------- ..... _,. 55,,404 1,225,379 .. ·---· ........ ,, ___ ,_ --·----· ·-·----- , ____ ,,, "-·-··· 

(2) 1,215,711 ....... -- .. --.. (·) 1,130,•131 .,, __ ,_ ........ ··-···· -------· ·--·--·· ........ ,,_, ___ _ 
===1====1=====~===~===·-

Alabama _ .. __ ...... _ 1900 
1890 
1880 
1870 

Alaska_,_,, _______ ,. 1900 
1890 

'1880 
21870 

Arizona-· .. ---·-··-- 1900 
1890 
1880 
1870 

Arkansas - - .• _______ • 1900 
1890 
1880 
1870 

California •.••• ______ 1900 
1890 
1880 
1870 

Colorado----------·· 1900 
1890 
1880 
1870 

Connecticut..-·---·- 1900 
1890 
1880 
1870 

5,602 
2,977 
2,070 
2,188 

3,659 
1, 63-1 
1,257 
(2) 

63 45 
10 9 

31·1 
76 
66 
18 

4, 794 
2,073 
1,202 
1,079 

12,fi82 
7, 923 
5,885 
3, 984 

3,570 
1,518 

599 
256 

9,128 
6,822 
4,•188 
5,128 

91 
21 
21 

(2) 

3,031 
1,1'10 

729 
(') 

3,077 
1,6H 
1,000 
(') 

829 
399 
181 

(2) 

2, 87•1 
2,185 
2,028 
(2) 

Dakota··-·-----· .... •moo --·--·-· -.. ·--·-
"m~ --··25i· -·· .. 79· 
1870 17 (2) 

Delaware--··----··-- 1900 
1890 
1880 
1870 

Dist. of Columbitt _. - 1900 
1890 
1880 
1870 

Florida .•• _,, ________ 1900 
1890 
1880 
1870 

Georgia ____ •. _-··-·-- 1900 
1890 
1880 
1870 

Idaho .. _, __ ,, __ ... ___ 1900 
1890 
1880 
1870 

Illinois.- .. -··--·-··· 1900 
1890 
188.0 
1870 

fndiana ·--·-----·--- 1900 
1890 
1880 
1870 

1,·117 
1,003 

746 
800 

2,669 
2,295 

971 
9fl2 

2,05a 
so;; 
426 
G59 

7, 50<1 
4,285 
3,593 
3,836 

591 
140 
Hi2 
101 

38, 360 
20 482 
14: 5·19 
12,597 

18, 015 
12,354 
11, 198 
11,847 

1i42 
Sll 
317 

(2) 

324 
197 
115 

(2) 

810 
368 
244 

(') 

4,453 
2,002 
2,074 

(2) 

211 
64 
67 

(2) 

9,193 
4, 913 
3/722 

2) 

6,272 
4,292 
4,066 
(2) 

1 Not reported separately. 

* 

225,146 
102, 333 
27,576 
18, 751 

1,962 
·151 

9,110 
826 
fi30 
00 

120,470 
38, 344 
15, 788 

7,6.JH 

134, SGO 
73, 32·1 
32, 921 
25,370 

45,lfiO 
32, 73'1 
f),802 
2,225 

270, 281 
103, 233 
118, 232 
80,37'! 

2,2~-i 
H~·l 

·12,ii()(l 
2G,5lll 
15,428 
8,533 

10,509 
11 Ml 
3, 1-18 
1,889 

40, 745 
16,058 
7,1'17 
3, 700 

1&9, 706 
84, 221 
51,169 
38,243 

6,502 
2,001 
1,682 

606 

615, 655 
286, 666 
1'14,288 
86, 04·1 

352, 789 
190,898 
131, 770 
100, 369 

3,427 
1,373 

5.51 
(') 

49 
7 

132 
16 
14 

(') 

3,221 
1, 172 

5·15 
(') 

2,183 
1,481 

779 
(') 

830 
457 
152 

(') 

i99, 220 
91,fi83 
15, 779 

7, 740 

1,078 
290 

7,688 
457 
370 
80 

116, 291 
36, 865 
13, 709 
6,101 

105,8fl7 
64, 864 
28, 071 
18, 493 

·ID, 299 
30, 641 
3, 9fi:l 
1, ·183 

47 485 
(') 14 

19 371 

44 451 
(I) 7 

548 3,288 
( 1) 361 

82 52·1 
( 1) 36 

1,023 
76•1 
931 

(2) 

14 
3 

10 
8 
8 

(') 

188 
119 
1'19 

(') 

194 
190 
205 

(') 

64 
47 
52 

(') 

21, 293 
10 382 
11:797 
11,011 

70 3, 069 19 
(1) 51 (1) 

255 40·1 20 ____ ,, __ 420 317 
283 -··--·-· 

597 11 287 ,, ___ ,_ ........ _,,,, ___ ,,,, __ ,, ------·· 
161 ·-·---- ·-·----· ·----·· ...... _. -·----·- ...... -. ---·-··· 

·H2 
329 
160 
10 

2,940 
1, 778 
2,024 
1,515 

5, lG-1 
5,091 
4,850 
G,877 

1, 596 
1, 723 
1,8·!9 

7H2 

30 ·196 75 88 ·-··· ... __ ,, •••• 
···-··- --·-·--- --·--·- ........ ........ 40 ·-·-··-· 

17 
(') 

279 4 
31 (1) 

228 211 70 44 
3 ... - .... 160 ....... . 

281 6, 138 91 1, 609 9, C.99 2, 616 1, 054 
(I) 893 (I) 22 .. ·-···- 2,593 ,,,·-·•• 

40 
(') 

709 14 483 1, 187 
58 ....... -·-··- ....... --. 

352 110 
276 _,,,, ... 

2, 729 178, 708 178 1, 712 1, 294 71, ·114 442 8, 710 12 495 ·I, 215 5, 027 2, 156 
1,794 06,178 (1) 215 1,365 63,417 (I) 205 (I) 120 ..... - .. S,098 

,;; : ~~: : : : ::,~:: :::~::~:: : I : ::::: ::::::: :: : :: :·· : ::: 
GfJG. 88, 100 8(1 335 177 0, 32tl 138 1, 277 ... - .. - .. .. .. .. f.05 917 15'! 
393 21,fl5G (I) SO 163 4,071 (1) 10·1 (') 1 ........ 1°'1 ........ 
25·1 10,643 ···-··· ........ 232 417811 ••...•. ·~·-···· ...•••...•..... ········ --··---- ..•••••• 

(') 4,313 ___ ,,,. _,,,.... (2) •l,220 ....... ·-·----· ..... _, ................ --·-·-·- .. ,,,_,. 

241 
246 
118 

(2) 

1,005 
460 
193 

(') 

3, 811 
1,565 

799 
(') 

161 
33 
22 

(2) 

7, 661 
4, 967 
3,445 
(2) 

6,498 
4,523 
3,634 
(2) 

38, 2G7 
15,479 

6 208 
a:m 

Hl,855 
55, 082 
21, 102 
10, 826 

4,506 
972 
546 
311 

53 3,14 
(') 91 

35 213 
(1) 63 

51 •131 
(') 119 

48 

524, 555 1, il43 9, 642 
261, 86fi (1) 708 
126,843 ·-·---· ··-····· 

73,091 ·-·.---· --·----· 

314, 776 
172, 506 
109, 960 

76, 851 

~20 12, 600 
(I) 176 

•Not reported, 

5 
9 

15 
(') 

(2) 

91 
45 
70 

1,550 
1, 121 
1, 917 
(') 

72 
32 
48 

(') 

319 
446 
751 

(') 

492 
698 

1, 1<13 
(') 

369 
810 
880 

1,100 

2U 248 28 14'7 
(') 70 ,,,, ___ .. ,,_,,_ 

100 671 69 
51 ... ___ ,. 

1,102 8 l<lO 4R 861 162 ,, __ ,,__ 3 

~~g -.~'.'._.·-·-·_:.I:::::::·-···-~·· ::::::::!. .... ~~. :::::::: 
528 .,, __ ., ···--·-- .... __ • ··-- .. ·- ,,, __ ,,_ ........ ····---· 

•10, 837 
28, 380 
30,067 
27,417 

<18 1, 005 
(1) 157 

13 
(1) 

49:1 1, i28 297 293 
20 ,,,,____ 457 ··-· .. ·-· 

1,942 • ··--·- 6 ...... _ ..... _ .. _ 
1,024 "(ij-· ·- .. -·2- "(ij' ·- 3 .. -·-·-- ,, _ _,_,, .. ,,, __ , 
1,136 ,,,,_,, .. ,,. ____ ,,_,,_ ·-·-·--· ,,_,, .• _ ............... . 

295 ,,, ___ , .... ,, __ ....... -----·-· ,,,,_,_, ,,_, __ ,, ....... . 

13, 175 1, 8•10 SG, 779 128 4, 408 : 12, 471. H, 625 3, 240 
15,992 (I) R39 (') 409 ........ G,753 ........ 
17,4·15 .......................... ·······- ................. ·-······ 
12,953 ,,, ___ . ,,, ___ ,, ,,, ___ ......... ,,,,, __ , _,,, __ , __ ,,_·-·· 

15, 510 378 5, 139 20 2go 2, 794 1, 680 954 
10,181 (I) 828 (I) 3{ --"··-- 1,678 --·---·-
21,810 ,_,,,,_ ........ ·-·-·-- .......... ·-··-- ........ ______ ,, 
23,518 .• ,,_,, ... - .... ,, ____ , .............. _ ......... ,,_ .... . 

•see North Dakota and South Dakota. 

Ir 
\ 
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CCCXXXVI STATISTICS OF MANUFACTl!RES. 

TABLE XII.-AMOUNT OF EACH KIND OF I'OWER, BY STATES AND TERRITORIES: 1870 TO 1900, INCLUSIVE-CouL'(1. 

STATES AND 
TERRlTORIES, Year. 

NUMBER OF 
ESTABLISH

MENTS. 

i, 

IReport-
'l'utal. ing 

power~ 

Total 
horse
power. 

OWNED. 

Engine5. Water wl:eels. 

I 

Steam. IGasorgasoline. 

-------1 Num- Horse-

ber. power. ber. power. 

Electric 
motors. Other power. 

Num- Horse- Num- Horse
her. power. ber. power. 

RENTED, 

To this 
establishment. 

Elec- All 
trlc other 

horse- horse. 
power. power. 

ni· 
th!" 

CHtllh· 
liHl'

llll'llt. Num-1 Horse- Num- Horse- bcr. power. ________ , __ ------ --- _________________ , ___ , __ _, __ _ 
Indian 'rerritory __ . _ 1900 

1890 
21880 
"1870 

789 341 12, 600 3~7 12, 332 1G 55 13 303 
20 11 424 13 3.19 -·-·--- -------· 2 75 . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. . ................ -.............................................................. ~... . . .. .. . . .. . . . ..................... ~ .. . 

Iowa ·--···· .•• _ -· _ .. 1900 
1890 
1880 
1870 

Kanse.s ••• - .......... 1900 
1890 
1880 
1870 

Kentucky •.••••.•••• 1900 
1890 
1880 
1870 

Louisiana...... . • . • • . 1900 
1890 
1880 
1870 

:Maine········------· 1900 
1890 
1880 
1870 

Maryland ............ 1900 
1890 
Ul80 
1870 

Massachµsetts . . • • • • • 1900 
1890 
1880 
1870 

14,819 
7,440 
6, 921 
6, 566 

7, 830 
4,471 
2, 808 
1,477 

9,560 
7, 745 
5, 828 
5,890 

4,850 
2, 613 
1,558 
2, 557 

6, 702 
5, 010 
4,481 
5,550 

9,879 
7, 485 
6, 787 
5, 812 

29, 180 
26, 92& 
14, 852 
18, 212 

Michigan ......... --- 1900 16,807 
1890 12, 127 
1880 8, 873 
1870 9, 455 

Minnesota ........... 1900 
1890 
1880 
1870 

Mississippi •.••.•..... 1900 
1890 
1880 
1870 

Missouri. ............ 11900 
' 1890 

1

1880 
. 1870 

lllont11na ............ 1

1 

i~8~ 
1880 

' 1870 

Nl'braska ............ 11900 
1890 
1880 
1870 

Nevada .............. 1900 
1890 
1880 
1870 

:l<ew Hflmpshire ..... 1900 
1890 
1880 
1870 

NewJersey .......... 1900 

New :Mexico ... 

* 

1890 
1880 
1870 

1900 
1890 
1880 

' 1870 

11, 114 
7, 505 
8,498 
2, 270 

4, 772 
1,698 
1,479 
1, 731 

18, 754 
14,052 
8,592 

11, 871 

1,080 
289 
196 
201 

5, 414. 
S,014 
1,408 

670 

228 
95 

184. 
330 

4, 671 
3,229 
3,181 
3, 342 

15, 481 
9, 225 
7,1~8 
6, 636 

420 
1271 144 
182 

4,528 
2,051 
1,1>46 
(1) 

1,628 
898 
578 

(1) 

3,666 
1, 789 
1, 767 
(l) 

"345 ., 554 
402 

(1) 

2,377 
2,022 
1,918 
(I) 

2,404 
1,f>18 
1,532 
(I) 

8,560 
7,207 
5,173 
(') 

5,884 
4,414 
S,581 
(') 

3,356 
1,519 

964 
(1) 

3,224 
985 
898 

(1) 

5,041 
3,032 
2,428 
(I) 

Sll 
94 
63 

(1) 

1,215 
626 
262 

(') 

57 
20 
26 

(1) 

1,687 
1,851 
1,653 
(') 

4,438 
2, 734 
2,226 
(1) 

111 
56 
78 

(1J I 

125, 529 
77,809 
54,221 
39,547 

74, 391 
43, 053 
21, 079 
8,149 

165,140 
82 608 
54: 929 
39,568 

217,125 
so, 184 
11,346 
25, 066 

271,547 
150, 508 
100,476 
79, 578 

141,879 
73, 547 
51, 259 
82,422 

824, 104 
517, 897 
309, 759 
184, 356 

397,122 
256,608 
164, 747 
105,S51 

191, 201 
112,817 
53,880 
20, 139 

124,254 
31i, 331 
18,450 
12, 472 

218, 372 
145,185 
80, 749 
55,062 

46, 981 
2,848 
1,498 
1,617 

45, 756 
28, 479 
8,494. 
3,311 

1, r.25 
:>72 
716 

8,545 

211, 221 
116, 830 
87, 7-00 
77,078 

341,894 
180, 529 
99,858 
58, 139 

4,360 
1,825 
1,859 

911 

l Not reported. 

3, 482 
1, 969 
1,068 
(') 

1,427 
847 
396 

(1) 

3,661 
1,896 
1,494 
(I) 

3,982 
684 
430 

(1) 

1,681 
965 
511 

(1) 

2,308 
1,287 

91-1 
(1) 

6,528 
5,084 
3,096 
(l) 

5, 770 
4,475 
S,085 
(') 

2, 716 
1,448 

569 
(l) 

3,330 
926 
685 

(1) 

4,575 
S,868 
2,128 
(') 

460 
72 
31 

(1) 

848 
514 
126 

(I) 

(I) 

S7 
17 
23 

1,091 
729 
456 

(1) 

4,873 
3,073 
1, 619 
(I) 

94 
46 
19 

(1) 

100, 60tl 
64, 697 
38,858 
25,298 

57, 735 
34,806 
13,468 
G,360 

150,328 
75,513 
45, 917 
31, 928 

218,545 
29,439 
11,256 
24, 924 

90, 751 
42, 796 
20, 759 
9,465 

118,482 
56,545 
33,216 
13, 961 

579,110 
340, 774 
171, 397 

78,502 

332,598 
214, 748 
130, 352 

70, 956 

152,451 
83 548 
25:191 
7,085 

119,770 
32,345 
15,001 
10,019 

191,558 
187,595 

72, 587 
48,418 

29, 374 
2,~ 

822 

31, 916 
17, 021 
2,999 
1,865 

656 
818 
608 

6,007 

91,541 
46,888 
18,595 
8, 787 

283,393 
158, 718 

72, 792 
32, 807 

3,579 
1,492 

427 
252 

973 5, 326 
(2) 70 

387 8, 008 
(2) 77 

141 1, 125 
(2) 223 

77 534 
(2) 213 

115 2,405 
(2) 10 

389 8,242 
(2) 175 

474 4, 157 
( 2) 289 

616 6,178 
(2) 287 

554 4, 207 
(2) 126 

23 278 
(2) 8 

446 3,448 
(2) 457 

19 85 
(2) 17 

364 2,020 
(2) 58 

9 39 
( 2) 48 

57 670 
(') 3 

484 3,543 
( 2 ) 135 

11 64 

5•13 
622 

1,093 
(I) 

231 
216 
299 

(1) 

572 
337 
653 

(1) 

16 
6 

13 
(1) 

2,179 
2,396 
2,887 
(1) 

551 
583 

1,004 
(1) 

2,342 
2,622 
8,046 
(I) 

998 
1, 218 
1, 746 
(1) 

339 
862 
650 

(I) 

239 
252 
301 

(1) 

858 
313 
537 

(I) 

51 
23 
39 

(I) 

217 
196 
245 

(1) 

28 
2 
6 

(') 

1,418 
1,437 
2,122 
(1) 

756 
639 

1,218 
(') 

28 
18 
69 

(I) 

12,159 
12,618 
20,363 
H,249 

8,820 
7,617 
7,611 
1, 789 

9,284 
6,271 
9,012 
7,640 

211 3, 609 16 421 
(2) 194 (') 40 

2, 766 642 038 
190 ...... .. 

105 2, 006 53 1. 217 1, 420 
(') 110 (')' 220 

185 Jfi 
223 ........ 

114 1,693 12 
(2) 100 (') 

260 1, 782 
77 ·---·--· 

718 47H 
32·1 ....... . 

883 61 668 21 352 
5 

1,401 192 62 
66 (') 454 (') 
90 ••••••••••••••••. ·-··· •••••••• 

7 ........ .. 

142 

167, 264 
104, 602 
79, 717 
70,108 

13, 778 
15, 633 
18,043 
18,461 

187,848 
158, 932 
188, 862 
105, 854 

42,888 
88, 986 
34, 395 
34, 895 

26, 953 
27, 300 
28, 689 
13,054 

3,487 
2,746 
8,449 
2,458 

6, 7'18 
4, 755 
8,162 
6,644 

9, 965 
666 
954 
795 

8,948 
6,123 
·5,495 
1,446 

929 
6 

108 
2,538 

112, 755 
68,842 
69, 155 
68, 291 

24, 959 
17, 543 
27, 066 
25, 882 

97 2,087 28 
(2) 191 (') 

2~6 7,572 1,242 3,6Q8 
39 ·-····-· 2,870 ........ 

229 3,441 8 525 
(') 212 (2) 3 

733 1, 678 ·IM 
979 ....... . 

823 19, 419 116 1, 561 13, 424 18, 585 R, 812 
(') 2,327 (') 268 •••• - - -- 15, 307 ........ 

289 7,839 41 1,154 4,344 2,121 1,1160 
(') 577 (') 77 ........ 1,983 ....... . 

132 2, 531 27 
(') 280 (2) 

287 8, 799 978 MU 
82 ........ 1,481 ....... . 

16 228 .•••••••••••••. 382 159 l'>l 
(') 3 (') 17 212 ....... . 

598 7, 121 32 
(2) 618 (') 

574 5, 624 8, 299 1, ~R·I 
163 ·-······ 1,597 ........ 

78 1, 988 17 4, 310 1, 196 
( 2) 48 .............. . 

68 r. 
17 ....... . 

90 1,582 10 
(') 49 (') 

128 
49 

65 1, 467 16 362 
(') 42 (') 100 

866 351 liO 
179 ........ 

1 ........ ···•···· 

2,004 2,422 
955 

921 

81J..l 11, 781 205 7, 656 4, 136 5, 976 1, Ol!B 
(') 487 (') 84 • • • • • . • . 3, 562 ....... . 

559 ·····-- -·---··· 1 150 8 ............... . 
323 
932 
659 

•Not reported separately. 

10 ....... . 



POWER EMPLOYED IN MANUFACTURES. 
.. 

cccxxxvn 

TABLE XII.-AMOUNT OF EACH KIND OF POWER, BY STATES AND TERRITORIES: 1870 TO 1900, INCLUSIVIi:-Cont'd, 

£TATES AND 
TEJtRITORIES. 

Year. 

New York .. :·.... ••• ugg 
1880 
1870 

North Carolina...... 1900 
1890 
1880 
1870 

North Dakota • . . . . • . 1900 
1890 

31880 
31870 

Ohio ................. 1900 
1890 
1880 
1870 

Oklahoma........... 1900 
1890 

21880 
21870 

Oregon . .. . . . . . . . . . . . i~gg 

1880 
1870 

Pennsylvanili . . . . . . . mg~ 

1880 
1870 

Rhode Island........ 1900 
1890 
1880 
1870 

South Curolinn . • . .. . 1900 
1890 
1880 
1870 

South Dakota . . .. .• • 1900 
1890 

• 1880 
•1870 

Teuncssee ........... moo 
1890 
1880' 
1870 

Texas ............... 1900 
1890 
1880 
1870 

Utah ................ moo 
1890 
1880 
1870 

Vermont ............ 1000 
1890 
1880 
1870 

Virginia............. moo 
1890 
1880 
1870 

Washington • • . .. . . . . 1900 
1890 
1880 
1870 

We•t Virginia . .. . . . . 1900 
1890 
1880 
1870 

\Yl sconsln . .. . . • • . . .. 1900 
1890 
1880 
1870 

Wyoming........ . .. . 1900 
1890 
1880 
1870 

NUMBER OF 
ESTABLISH· 

·MENTS. 

Report· 
Total. ing 

power. 

78, 658 19, 6'10 
65, 840 13, 395 
42, 739 11, 776 
36, 206 (") 

7,226 
3,667 
3,802 
3,642 

4,934 
2,078 
2,323 

(2) 

i, 130 304 
382 98 

32, 398 
28, 673 
20, 699 
22, 773 

9,716 
7,216 
01684 

2) 

870 2'29 
72 11 

8,088 
1,523 
1,080 

969 

1,080 
064 
443 

(') 

52, 185 17' 336 
39, 389 12, 091 
81, 232 101381 
37, 200 ') 

4,189 
3,377 
2,205 
1,850 

3, 702 
2,382 
2,078 
1,5&! 

l,390 
926 
608 

(') 

2,418 
1, 149 
1, 259 
(') 

1, 639 lilO 
,199 183 

8,016 
4,559 
4,826 
5,817 

12, 289 
Ii, 208 
2,996 
2,399 

1,400 
531 
040 
538 

4,071 
3, 031 
2,R74 
3,270 

8, 2·18 
5, 915 
5, 710 
5, 938 

3,031 
1, 543 

261 
269 

·i,418 
2,376 
2,375 

·2, '14·1 

16, 187 
10, •117 

7, 67'1 
7,013 

334 
190 

57 
32 

·1, 542 
2, 243 
21108 

'J 
5, 265 
1, 983 
1, 33·.t 
(2) 

423 
178 
243 

(') 

1, 972 
1,552 
1,582 
(2) 

4,283 
2,502 
2, 708 
(') 

1,219 
578 

70 
(') 

2,301 
1, 199 
1,190 
(') 

5, 199 
2,618 
2,15·.t 
(') 

97 
41 
10 

(') 

Total 
horse
power, 

1, 181, 3fi9 
776,820 
454, 143 
331,363 

203, 297 
73, 345 
45, 088 
33, 152 

8, 392 
3,589 

850, 600 
. 418, 783 
261, 143 
174, 323 

9,331'> 
161 

63, 767 
32, 545 
rn, 589 
8,277 

1,859,26[> 
986, 789 
512,408 
363, 918 

150,550 
112, 9•19 
63,575 
·12,027 

14G,22fi 
45, 681 
25,808 
14, 1132 

l~,lill 
n,ono 

169, 850 
&1,B79 
Fil, 952 
37' 981 

2·10, 133 
68, 580 
SO,fi3•l 
13, 0·14 

15,010 
5,128 
·i, 680 
2,500 

138,095 
~B. fl5·1 
li3, 314 
fil, 322 

171,•16U 
82,448 
57,17-1 
49, 012 

88, 802 
42, G12 
4, 395 
2,823 

lOB, 566 
55, 457 
37, 910 
27, 331 

393, 268 
178, 668 
106, 085 

64, 223 

4,335 
1,829 

755 
344 

'Not reported separately 

MFG-PT 1--xxn* 

OWNED. 

Engines. 

Steam. Gas or gasoline. 

---,.----1------1 Num- HorRC!· 

Num- HorRC· Nnm- Horse-
Iler. power. 

ber. power. ber. power. 

Electric 
motors. Other J1<)WPI'. 

Nnm· Horsl•· Num- Hor~t" 
ber. po,vcr. ber, powci·. 

Jt]ijNTJ~l). 

'ro this 
'"tuhlishment. 

meo- All 
trlc other 

hOl'RC• h01'Rl1· 
power. powor. 

Jl\" 
t.hlH 

e,qt.nh
liRh· 

ment. 

13, 980 
10,372 

61672 
') 

677,219 1,971 16,810 
513,660 (') 1,990 

5,839 
0,430 
9, 752 

308, 456 
231, 959 
219,348 
208,256 

2, 32.1 29, soo auo a, 080 .Ji'\, HS 1H, 1ot1 o, ROfi 
(1) 2,•1'17 (I) 1,1'11 ........ 2fi,728 

3,520 
1,298 

616 
(') 

150 
87 

234, 795 .............. . 
126,107 ............. .. 

Hl,798 
41,171 
15,025 

o, 941 

74 fi2ll 
(') 4!l 

6, 680 139 903 
12 2, 985 (') 

(2) 

2, f>24 
1, 903 
2,370 
(') 

20 
rn 

07, 027 
31, 812 
30,063 
26,211 

70 1,sm1 ·.m fiHB 
(') ,[<[ (1) lH!I 

f>81 0 
1\40 (') 

--......... -....... -.. -. -. -...................... -................... -................... -.. 
10, 911 

7, 703 
6, 215 
(') 

758, 7<13 1, 22( 14, 593 
382, 301 (') 1, 183 
222,502 .............. . 
129,577 .............. . 

35 207 

R67 
1,13{ 
2,080 
(2) 

2 

24, 219 
27, 842 
38,641 
·J4, 746 

21 

1, 722 33, ·110 100 2, 1177 
(l)' 1,70[> (I) ll7:J 

3 10 WO 
11 

9,020 
161 ······· ···-···· ········ ....................................................... . 

... ·---- ........................... -........ -... ----- .. -. -................................... . 

.......... --................. -.. -- .......... -- .. -............. -.... -........... -~- ................... . 
931 
590 
176 

(') 

88, 956 
22,•130 
4,334 
2,471 

Si 215 
(') 2 

20', 955 1, 611, 815 1, 087 27, 449 
13, 761 894, 007 (I) 919 

71918 402, 132 .............. . 
2) 221, 930 .............. . 

l,175 
852 
476 

(') 

2,198 
86'1 
509 

(') 

115, 876 
83,477 
41, 335 
23,546 

100, 971 
29, 043 
11, 995 

4,537 

43 427 
(1) 18 

31 368 
(1) 97 

339 
276 
373 

(') 

4,057 
4, 671 
7,075 
(') 

3li4 
344 
386 

(') 

656 
611 

1)057 
1•) 

21, 588 
H,2RO 
fl,255 
5,800 

8(1,223 
82,402 

110, 276 
141, 982 

21> 03[) 
21: rn7 
22, 240 
18,-181 

35, 01\l 
ltl,S!Jll 
13, 873 
10, 3115 

27 447 .............. . 
(1) 37 (1) 8()6 

........... ·······r .................. . 

4,(~)48 ~,"ll~1 ;! 348 ll, Ollfi 
- "~ (I) 312 

152 1, 920 (i7 2, fillli 
(I) 2\lfi (I) f1l 

l!H fi, 87!\ fl :170 
(') 8 (') 00 

srn 9,443 171 J,a.w oo 1,400 7 1~H rn nil 
147 4,-156 (I) 32 ·JS l,O!i2 (1) 3 (1) 1~ 

: : ~'.~~~: : : ~~~;~~~: : :'.~~-~: : : :: ;,~~: ::~;~~~: : : :~~'.~~~: : : '.~~;,: : : : : ~~~: ::~'.):;:I:::::~~: 
9o7 33,388 ............... 1,as2 18,f!M ...................... 

1 

....... . 
(') 18,467 ....••• ........ (2) Hl,f!H ............................. . 

5, 393 2a1, 345 213 1, 105 111 :i, 7li2 tll mo 28 ~Mt 
2,061i 65, 391 <'l 107 221 2, ma (l) . mo (I) w 
1,167 28,026 ....... ........ 17•1 2,50H ...................... 1 ....... . 
(') 11,214 ........... !... (') 1,RllO ...................... \ ...... .. 

292 8, 039 7 89 Hll 4, <WI :I-! 1 , 2·ll I '!() 

lOfi 2,530 (') 10 ~~! ll,-1\lll (')' Li-I ..... "i"""''"' 
('l55 l,m ::::::: :::::::: ('J ~:~~~ ...................... 1 ....... . 

1, 040 •lfi, 141! 79 1, !BG 1, 70!J R7, llli"i .... ~~l· .... ;~;. · ..... ~;) T ... ~;,;,-
000 28,589 (1) 10 1,810 74,041 (1) :H (') I ~(i 

(}?"' l~: ~~~ : : : : : : : : : : : : : : : 2105a8 ~~: ~~~ : : : : : : : : : : : : : : : : : : : : : : !'.'.:: : : : : 
2, 878 
1,341 

899 
(') 

1,460 
644 
61 

(") 

2,232 
1,043 

117, 267 
4f1,~JOG 
19, 710 

8,410 

78,066 
37, 659 
3,210 
1, •111 

. 86 798 
(1) 78 

31 189 
(I) 3 

93 1,081 
(1) 33 

2, 1<11 
1,Hl5 
21309 
1•) 

165 
111 

41\ 
(") 

-tr,, llflB 
t16,GfH 
a;I <10<1 
41, 202 

7,H8 
·l,851 
1, 185 
1,.J12 

10,27~ 
10,fi.12 

nri 4,Rili n 
1

1 1.~rn 
<'l 11m (lJ rn 

................... ·······1"······· ............................ : ...... ~ ... 
ar. fi71i H I 72 

: :> :::;:; ::;>1::::~] 

811·1 028 1G9 
R7 ........ 

l27 27 12 

8,7Hll 

27 ........ 

7,RllO 
fi,AAO 

ll5 ....... . 

. ............................ ~ 
2' 2•13 818 122 

•190 ........ 

22, •11\-1 15, ll05 Ii, l.33 
11,927 ...... ., 

2, llll9 3, 7~2 ·17'1 
1, 911. ....... . 

21tl il,.tOR 8 
74 ....... . 

108 12 ....... . 

l, 401 li<tU 2111 
~17 ...... .. 

.............................. 
2, •JOO 272 r120 

1•.J..l ........ 

1,riHH rn 10 
:12 ........ ~ 

......................... 
1,17•.l 1,!iH•l HH-! 

8'H ....... . 

i-22 0011 ~72 
103 ....... . 

2, li70 182 .18 
16 ........ 

27 258 .MO 
75 ........ 

816 
c•i 

95, 595 
44,680 
28, 456 
17, 136 

542 
566 
670 

(') 
11,·lM 

10,195 ::::::: :::::::: :::::::1:::::::: :::::::: :::::::: :::::::: 
5,049 
2,406 
1,366 
(') 

85 
62 
18 

(') 

274, 865 
120, 697 

60, 729 
30,509 

3,486 
1, 608 

717 
310 

557 4, 022 
(1) 274 

14 42 

1,589 
1,528 
21022 

'J 
l9 
g 
2 

(') 

•Not rep<ntcrl. 

99,007 
56, 7•1'1 
45,850 
83, 71•1 

667 
216 

88 
34 

552 10, 728 87 •123 
(1 ) 205 (1) 109 

8 
(I) 

80 2 
5 ..... .. 

1\8 

...... -... -.... ~ -.......... - ......... .. ····'·· ·~···· ........ + ...... . 
"Huo D11kot11. 

2,•.126 1, 412 707 
Mll ....... . 

7 ............... . 



cccxxxvm STATISTICS OF MANUFACTURES. 

TABLE XIII.-PER CENT THAT TOTAL HORSEPOWER OF EACH STATE AND TERRITORY IS OF THE TOTAL FOR 
THE UNITED STATES, AND THAT STEAM, WATER, AND OTHER POWER IS OF THE TOTAL FOR EACH STATE 
AND TERRITORY: 1870 TO 1900. 

PER CENT OF TOTAL HORSEPOWER. PER CENTS OF STEAM, WATER, AND OTHER POWER FOR EACH STATE AND TERRITORY. 

STATES AND TERRl- 1000 II ,.~ 1880 1870 
TORlEB. ------------

1900 1890 1880 1870 
Steam Water- All other Steam Water- All other Steam Water- Steam Water-
power power. power. power. power. power. power. power. power. power. 

--------- --------- --- - ---
United States_ ... 100.00 100.00 100. 00 100. 00 77.4 15.3 7.3 78. 3 21.2 0.5 6'1.1 35. 9 51. 8 48.2 

------------ ----··--·~ ------ --------- ---
Alabama ............ 1. 99 1. 72 0. 81 0.80 88.5 9.4 2.1 89, 7 10.2 0.1 57.2 42.8 41. 3 58, I 

Alaska .............. 0.02 0.01 .... -0:02· .... (1Y ... 55.0 30.4 14. 6 64. 3 35. 7 ·········· ..... :ia:2· ..... 38~9· Arizona ............. 0.08 0.01 81.4 4.8 10.8 60.2 39.8 69.8 11.1 
Arkansas ............ 1. 07 o.64 0.46 0.33 96.5 2.5 1.0 95.3 4.6 0.1 87.1 12. 9 79.8 20.2 
California ........... 1.19 1.23 o. 97 I. 08 78.8 3.8 17. 4 92.0 7.0 1.0 85.3 14. 7 72. 9 27,l 

Colorado ... _ ........ 0.40 0.55 0.17 0. 09 89.3 3.5 7.2 94.4 5.3 0.3 68.1 31. 9 04.4 35.6 
Connecticut ......... 2.39 2.74 3. 47 3.43 66.1 26.4 7 .. '> 60.1 39.6 0.3 48.2 51. 2 32. 3 67. 7 
Dakota .............. (') (') 0.07 0.01 ('l <'{ (') (') (2) (2) 63.9 36.1 76.5 23. 5 
Delaware ............ 0.33 0.45 o. 45 o. 36 77.8 4.8 7.4 81. 7 17. 6 0. 7 69.0 31. 0 50.5 49. 5 
Dist, of Columbia .... 0.09 0.19 0.09 o. 08 82.1 3.5 14.4 91.5 7.1 1.4 72.0 28.0 41. 8 58.2 

Florida .............. 0.36 0.27 0.21 0.16 93. 9 2.7 3.4 96. 5 3.1 0.4 86.9 13.1 85.7 14. 3 
Georgia .............. 1.68 1.41 1.50 1.63 76A 21.5 2.1 65, 9 33. 7 0.4 41. 2 58.8 28. 3 71. 7 
Idaho ................ 0.06 0.03 o. 05 0.03 69.3 29.9 0.8 48. 6 51. 2 0.2 32. 5 67.5 51. 3 48. 7 
Illinois .............. 5.45 4.81 4. 23 3. 67 85.2 2.1 12. 7 93. 7 5.6 0. 7 87.9 12.1 84. 9 lli.1 
Indiana ............. 3.12 3. 21 3. 86 4. 28 89.2 4.4 6.4 91. 2 8.5 0.3 83.5 16.5 76. 6 23.4 

lndlan Territory .... 0.11 0.01 '""'i.'59' "'"'i.'69' 97. 2 2.4 0.4 82.3 17. 7 
'""37.'6' ..... 64:o· ...... ao:ci Jowa ................ 1.11 1.31 80.1 9.7 10.2 83.4 16.2 0.4 62.4 

Kansas .............. 0.66 o. 72 0. 62 0. 35 77.6 11. 9 10.5 81.0 18.0 1.0 63.9 36. l 78.l 21. 9 
Kentucky ........... 1.46 l, 39 1. 60 1, 69 91.0 fi.6 3.4 91. 9 7.6 0.5 83. 6 16.4 80. 7 19.3 
Louisiana ........... 1.92 0. 51 o. 33 1. 07 98.3 0.2 1. 5 97. 6 0.2 2.2 99.2 0.8 99.4 0.6 

Maine ............... 2. 40 2.53 2. 95 3. 39 33.4 61. 6 5.0 29.1 70.8 0.1 20. 7 79. 3 11. 9 88.1 
Maryland ........... 1. 26 1.23 1. 50 1. 38 SS. 5 9. 7 6.8 78. 2 21.3 0.5 64.8 35.2 43.1 56.9 
Massachusetts ....... 7.29 8. 70 9. 08 7. 86 70.3 22.8 6.9 68.6 30.8 0.6 55.3 44. 7 42.6 57.4 
ll!1cbigan ............ 3.51 4.31 4. 83 4.51 83. 7 10.8 5.5 84.4 15.3 0.3 79.1 20.9 67.0 33.0 
Minnesota ........... 1. 69 1.89. 1. 58 0.86 79. 7 14.1 6.2 75.3 24.3 0.4 46. 7 53.3 35.2 ll4. 8 

Mississippi. .......... 1.10 0.59 O.M 0.53 96.4 2.8 0.8 92.1 7.8 0.1 81. 3 18. 7 80.3 19.7 
l\llssouri ............. 1.93 2.44 2. 37 2.an 87. 7 3.1 9.2 95. 9 3.3 0.8 89.9 10.1 87. 9 12.l 
Montana ..... : ...... 0.42 0.05 0.04 o. 07 62.5 21. 2 16. 3 74. 5 23.4 2.1 36.3 63. 7 50. 8 49.2 
Nebraska ............ 0. 41 0.39 0.25 0.14 69. 7 19. 6 10. 7 73. 2 26.1 0. 7 35.3 64.7 56. s 43. 7 
Nevada .............. 0.02 0.01 o. 02 0. 3G 40.4 57. 2 2.4. I 85. 5 1. 6 12.9 84. 9 15.1 70.3 29. 7 I 

New Bampshire ..... 1.87 1. 96 2.57 3.28 43. 3 . 53.4 3. 3 40.8 59. l 0.1 21. 2 78.8 11..f 88.6 
New Jersey .......... 3. 02 3.03 2. 93 2. 48 83.0 7. 3 9. 7 89.8 9.8 0.4. 72.9 27.1 55, 6 44.4 
New llfexlco ......... 0. 04 0.03 0. 04 0. 04 82. l 1~. a 5.1 82.3 17. 7 ·········- 31.4 68.6 27. 7 72.3 
New York ..... ·-···· 10. 46 13.05 13. 31 14. 2fi 57.3 :u. 2 11.5 .69. 2 30.l 0. 7 51. 7 48. 3 37. 7 62.3 
North Carolina ...... 1. 80 1.23 1.32 1. 41 69. 7 .. 28.1 2. 2 36. 2 43. 4 0.4 33.S 66. 7 20. 9 79.1 

North Dakota ....... 0.07 0.06 (') (') 79. 6 6. 9 13. 5 83. 9 15.1 1. 0 (") (") <'14. 3 (3)25. 7 Ohio ................. 7.53 7.03 7. 66 7.43 89.2 2. 9 7.9 92. 6 6.6 0.8 85.2 14.8 
Oklahoma ........... 0. 08 (I) ..... o:.ia· ..... 0:35· 96. 6 0. 2 3.2 100.0 .......... •"'"68:i· ..... 29.'9' ...... 7ci.'i 
Oregon .............. 0. 56 0.55 61.1 . 33. 9 5.0 69.8 29.1 1.1 31. 9 
Pennsylvania ....... 16.4n 16.57 15. 02 15. 51 86, 7 4.6 8. 7 91. 3 8.3 0.4 78.5 21. 5 61. 0 39.0 

Rhode Island ........ 1. 39 1. 90 1.86 1. 79 74. 0 18. 6 7.4 75. 6 2-1.1 0.3 65.0 35.0 56. 0 4-:1.0 
South Carolina ...... 1. 29 0.77 0. 76 0.64 69.1 23.9 7. 0 63. 7 35.9 0.4 46. •1 53.6 30. 4 69.6 
South Dakota ....... 0.11 o. 09 (') (') 74. 9 11. 6 13.5 80.2 18. 9 0.9 (S) (3) (') (S)Ol.4 Tennessee ........... 1.50 1.42 1.52 1. 62 83. 3 14, 7 2.0 81.5 18.3 0.2 64. 3 35. 7 48. 6 

Texas ............... 2.13 1.15 0.90 0. 56 96. 3 1. 6 2.1 95. 6 3.8 0.6 9t.8 8.2 86. 0 14.0 
Utah ................ 0.13 0.09 0.14 0.11 53. ti 211. 8 19. 6 56. 0 48.6 1.4 24. 6 75.4 13.'2 86.8 
Vermont ............ l. 2'2 1.66 1. 86 2. 19 32. 7 '63. 4 3. 9 24.4 75.5 0.1 17. 5 82.5 12. 5 87.5 
Virginia ............. 1. 52 1.38 1. 68 2.11 68,4 26, 6 5.0 55.3 44.5 0.2 34.5 65.5 16. 9 83.l 

Washington ......... 0, 78 o. 72 0.13 

~: i~ I 87.9 8.1 4.0 85.3 11.'1 0.3 73.0 27.0 50. 0 50.0 
West Virginia ..... _, 0. 96 0.93 1.11 86. G 9.5 2, 5 80. 7 19.0 0.3 75.1 24. 9 62. 7 37.3 
Wisconsin ........... ·3, 48 3.00 3.11 2. 74 69.8 25. 2 5.0 67.81 31. 8 0.4 57. 3 42.7 47.5 52.5 
Wyoming ............ 0.04 0.03 0.02 o. 01 80.4 rn. 4 4.2 87.9 11.8 0.3 95.0 5.0 90.1 9.9 

-
!Less than one-huudredth of 1 per cent. •see North Dakota ana South Dakota. •See Dakoto.. 
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