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THE MANUFACTURE OF CORDAGE AND TWINE AND JUTE AND 
LINEN GOODS. 

GENERAL STATISTICS. 

Scope of the industry.-This industry includes four 
classes of estnblishmcnts, distinguished with respect 
to their primary products, ns follows: (1) 'l'hoso pro
ducing rope, binder twine, and cordage; (2) those 
producing gunny bngging and other goods in which 
jute is tho principal nmtoriali (:3) those producing 
crash, towels and towoiing, linon tlmmd, ancl other 
goods nmdo chiefly from ilnx; and (4) those producing 
nets and seines. Septtrato stntistics for those four 
classes of establislunonts nro presontocl in a few of tho 
tables, but in most cases :Liguros nro given only for tho 
industry ns 11 whole. 

Summary for the four branches of the industry.
Table 1 presents o, munmnsy of the statistics of the 
industry as n. whole and of each of the four branches 
for moo. 

The total value of products and tho total cost or 
materials for the combined industry and for some of 
its branches involve 11 ln.rgc amount of duplication by 
reason of tho use of tho pro!lucts of one establishment 
as materials for other establishments in the industry 
or branch. Practicitlly all or tho material used in the 
manufacture of nots and seines, for exnmple, is tho prod
uct of the cordage and twine factories, and some of the 
establishments that make cordage ttnd twine use as 
material ytirn produced by other estnhlishments 
engaged in tho samo industry. Simihtr duplications 
exist in the statistics for tho jute goods and linen goods 
branches of the industry. This duplication must be 
taken into aceount in using the figures f:or statistical 
purpo.ses. In the value added by manufacture, how
ever, practically all <luplicntion is eliminated, so that 
this item affords fl fair basis for a comparison of tho 
different branches of the industry. 

The cordage and twino brnnch of tho industry re
ported 68.3 per cont of the total number of establish
ments, 56.7 per cent of tho nvorago number of wnge 
earners, and 68.7 per cent of tho total value ofproclucts; 
the jute goods branch reported 14.6 per cont of the 
total number of cstablislunents, 25.8 por cent of the 
total number of wage camcrs, and 17. 7 per cent of the 
total value of products; the l 5 estabfoihmonts en
gaged in making linen goods employed 13.8 per cent of 
the wage earners and reported 10.5 per cent of the 
total value of products; and the 13 establishments 
making nets and seines employed 3.7 per cent of the 

wage earners and contributed 3.1 per cent of the total 
value of products. 

'll.'ablo l GO!tDAGl'l AND TWINE AND JU'l'E AND LINE:!! GOOllS 
INDUSTRY: 19011 

EstabllsJunonts engngod prlmarl!y In 

'rota! 
manufacturing-

for the 
industry. Coriluge Jute Linen Notsanc1 

ancltwino. goods. goods. seines. 

---
Number of astablislunents. 154 112 24 15 13 
I'orsons ongagccl in tho in-

dustry • ................. 27,214 15,5ii9 o, 901 3,733 1,021 
Pro1wio\Qrs ancl firm 

members ............ 80 01 10 1 8 
Sal11rie1l employoos ..•. 1,314 860 227 169 50 
Wtige carnom (avemge 

number) ............ 25,820 14,620 6, 664 3,578 9M 
l'rlmary Jiarsopoiver ••.••. 78, 540 47,200 20,003 8,820 1,458 
Co.pita\. ................... $70, 020, 3GO $52, 304, 938 $13, 789, 951 $7, 457, 426 $2,468,051 
Exponslis ................. ii6, 076, 532 38,057, 147 10,302, 272 5,831, 908 lJ 885,205 

Sorvicos •••••••••.••... 10, 095, 545 6,505, 512 2, 70l, 172 1, 122, 009 366, 702 
Safarfos ........... k~~:~i~ 1, 201, 122 375,631 208,888 77,005 
Wngos ............ 5,304,300 2, 325, 641 1, 213, 211 289, 757 

Materials ..... , ........ 4~, ~~~·~~~ 20,315, 402 ~·~~&·m 3, 966,572 ,1,377,918 
Miscclltineous ••••.•. , . 2,236, 233 443, 237 140, 525 

Vo.Jue of roducts ......... 01;orn;nsa 41, 941, 541 10;795;230 6,385,218 1,897,997 
Value ad od by mo.nufuc-

turo(vo.1110 or products 
less cost of m1>terials) .... 20, 105, 176 12,626, 139 4, 540,312 2, 418, 616 520,0?9 

The total cost of the materials used by the estab
lishments in tho industry as a whole in 1909 was 
$40,914,8101 which is equal to a little more than two
thir<ls (67 .1 per cent) of the total value of products, 
while the value added by manufacture (that is, the 
value of products less the cost of materials) was 
$20,105,176. 

Comparative summary for the industry as a whole.
Tho manufacture of rope and twine was among the 
earliest industries established in the United States1 and 
statistics for it have appeared in tho reports of practi
cally all the censuses of manufactures. The statistics 
for tho censuses prior to 18791 however, are not strictly 
comparable with those for tho more recent years. 
Table 2 summarizes tho statistics for the combined 
industry fo1· each census from 1879 to 19091 inclusive. 

Most of the important items for which comparative 
figures arc given show an increase for each decade cov
ered by the table, tho value of products and the cost 
of matorinls reported for 1909 being about four times 
as great as in 1879. Between 1899 and 1909 tho aver
age number of wage earners increased 19.3 per cent 
and the valuo of products 24.3 por cont. The decrease 
of 5.6 per cont in the value of products between 1904 
and 1909 was due largely to a falling off in the produc
tion of binder twine in 1909. 
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176 MANUFACTURES. 

Table2 
CORDAGE AND TWINE AND JUTE A!W LINEN GOODS INDUSTRY. 

Number or amount. Per cent of increaso,i 

1889 1879 1899- 1904- 1890- 1889- \ 1879-1909 190-1 1899 1909 1909 190-! 1899 1881) 
------___ i_ 

104 145 160 184 188 2.5 13.1 -9.4 -13.0 -2.1 Number of estahlL>hment> .•••......•.•....... 
27,2~i 26,4rii~ 22,450 t m 

21.2 2.9 17. 8 ········- -······· Persons engaged in tho industry ••.••.•....•.. 117 ') -31.6 33.3 -48. 7 ····-···· . ... .... Proprietors nnd firm members ............ 
1,314 1,050 682 ') 92. 7 25.1 54. 0 .... 34:2· Salaried employees ....................... 

25,820 25, 332 21,651 16,137 7,584 19.3 1. 9 17.0 ... ,.y·· 
Wage earners (average Jmmber) ...•.....• 

78,549 06, 244 47, 990 27,911 (') 63. 6 18. 6 ss.o 72.0 Primary horsepower ••.•.•••••.•.•.• •• · · .. · · · · 
$76.020,:lflB $56, 466, 936 $43, lfi2,544 $28.867,413 $8,602,925 76. 2 lH.6 30.9 49.5 "'"235:5 Capital ................................ · ...... 43,398, 129 33,968,374 (') 20.2 -7.0 38.9 27.8 

ExpS';;ic,;,;:::::::::::::::::::::::::::::::::: 
56,070,532 60,271,610 

7,574, 622 5, 699,54·1 2, 138,813 45. 2 5. 5 37.6 32. 9 ""i66:5 10, 995,545 10, 421, 016 
1, 862, 546 1, 596, 680 1,020, 735 (') ~:j 82.5 16. 7 56. 4 ········· -······· Salaries ...•••••••.••.•.•........ ······ (') 39. 4 3.5 34. 0 9, 132, 090 8,824, 336 6, 553, 8R7 ····23:4· Mat~~~r::i: :::: ::::::: :: : : :: ::::: :: : :: ::: : 40, 911,810 46,031, 062 33,063, 793 26, 782,078 11, 089, 445 23. 7 -11.1 30. 2 ""'i4i.'5 
4, !QG, 177 3,819, 5:J2 2, 759, 7H 1, 485,852 (') 51. 0 9.1 38. 4 85. 7 Misr:ellaneous ..................... • .. ·. · · · 

01,orn,os6 64, 004, 241 49,077,629 38,315,217 15, 283,369 2·1. 3 -5.6 31.8 28.1 ... iso:1 
Value of µroduds .•.•..•.• · •• • · · • •· · · • · · · · · · · • 1 
Value udded by manufuclure (value of rrod· 

20, 105,176 18,633, 179 10,013,836 11, 532, 239 •J, 103, 924 25. 5 7.9 16. 4 38.9 175.0 ucts less cost of materials) ................ ·· 

' i "-mi ign (-) denotes decrease. Where percentages are omitted, ~ompmchlo ft_gtHcs mo not'" atlahlc. 
• ,n8i:iparable fignros n~t availahle. ' Figures not strrntly comparn!Jlo. 

Summary, by states.-Table 3 summarizes the more important stl1tistics of tho inclustry as a whole, by 
states, for 19091 19041 and 1899. 

Table 3 

STATJi!, 

United States ................ 

Alabama ..................... ······· 

Connecticut ......................... I 

Illinois ••••..................•....... 

Kentuclry ........................... 

Massachusetts ....................... 

New Jersey ......................... 

New York ........................... 

Nor th Carolina ...................... 

Ohio •••••.........•.••.•.••..•.•.•.. 

Pell.!Ulyivania •..••••...•.•.•.•.••... 

Rhode Island •••.•.•.•........•...... 

Wisconsin ........................... 

All other states ...................... 

PERSO!;S E!;GAGED rn mDUSTRY. 

Num- Pro· Capital. Salaries. Wogeii, Cost of Vaine of 
berol Primary materials. products. pric-

Census. cstab· tors Salaried Wage hors<l-
lish· earners power. 

men ts. Total. and em· (average firm ployees. nmnber). mem- "--.----··--· 
bers. Expressed in thousands. 

--- --- ---------
1909 164 27,214 80 1,314 25, 820 78, 549 $76, 020 $1, 863 $9, 133 
1904 145 26,442 60 1, 050 25, 332 66, 244 56, 467 1,597 8, 824 
1890 160 22, 450 117 682 21, 651 47, 999 43, 153 1,021 6, 554 

1909 5 452 ·······- 25 427 1,700 749 27 117 
1904 4 305 ........ 12 293 625 306 13 04 
1899 4 292 ..... ~ .. 10 282 625 298 11 '18 

1909 8 314 7 21 286 1,134 481 rn 85 
1U04 is 210 3 5 202 910 280 5 56 
1899 '7 255 6 4 245 ........... 277 3 03 

1909 7 1,88-1 . ..... i. 85 1,799 6,45\t 13,014 92 UGO 
1904 '3 100 10 89 12 303 19 31 
1899 '3 98 1 10 87 ·-········ 149 19 25 

1009 6 778 1 26 751 1,801 1,505 33 225 
1904 ia 475 23 452 1,448 943 27 115 
1899 24 404 ······2· 18 384 ····---··· 404 22 116 

1909 31 7,003 22 291 6,6DO 24,864 17, 510 498 2,500 
1904 i27 5,061 13 150 4,892 11,1'10 12,698 26-i 1,667 
1899 33 5,292 20 152 5,120 .......... 11,008 234 1, 709 

1909 12 3,174 1 148 3,025 6,442 6,598 192 954 
1904 30 2,602 ........ 67 2,535 4,310 4,076 100 858 
1899 6 ·········· -······· 57 2,127 ········-· 3,413 81 625 

11J09 16 G,230 9 269 5,952 15, 056 15, 777 375 2,l64 
1904 20 7,025 8 275 6,742 10,000 J.1,410 412 2,417 
1899 22 ·-········ ........ 148 5,450 -·-······· 10,312 300 1,714 

1909 7 542 2 49 491 1, 755 1,~~g 50 104 
1001 6 565 2 20 543 1,007 21 101 

'1899 .......... ·-········ ........... ·····--·- ............ ............. ............ ........... ····-····· 
lOOll 8 848 3 5'l 791 3,225 2,7-13 81 313 1904 18 1,140 70 1,070 3,285 2,300 104 301 1899 19 1,101 2 47 1,052 ·········· 2,148 54 318 

1909 18 2,223 12 97 2,119 4,630 5,161 185 685 1004 120 2,328 lU 80 2,232 4,344 4, 798 150 606 1899 121 2,798 25 90 2,083 ........... 6,163 104 762 
1909 0 156 8 9 139 477 190 8 48 191H 4 106 4 4 98 275 122 4 29 1809 5 95 7 4 84 ····--···· 96 3 22 
1909 3 123 2 4 117 270 206 5 33 1904 •3 33 2 ·······-- 31 35 41 9 1899 7 ........... ········ 14 210 ··--······ 219 

...... io· 
40 

1909 37 3,482 13 2.16 3,233 10, 730 10,826 298 1,184 1904 36 6,486 11 322 6,153 22, 793 15, 142 472 2,4-00 1890 39 ........... ········ 128 3,927 ·---······ 8,666 174 1,112 

1 Excluding statistics for one establishment, to avoid disclosnro of individual operations. 
2 

Excludlug statlst!cs for two ostabl!s!J.ments, to avoid disclosure ol indivhlual operations. 
• E,xoludlng statistics for thr~e ostabl\sbments1 to avoid disclosure ofindividual operations. 
'Figures can not bo shown without disclosing mdividual operations. 

$40, 915 $61, 020 
46, 031 64, 664 
33, 064 49, 078 

47\l 090 
381 409 
160 254 

431 501 
258 301 
17() 285 

5,042 
140 

8,237 
238 

125 180 

709 1,080 
307 598 
209 479 

11,rns 
11, 623, 

16, 032 
15, 523 

8,028 12,250 

3,896 5,527 
2,000 3,371 
1, 700 2,956 

7,589 12,215 
10,HOS 15, 866 

7,510 11, 675 

559 824 
815 1, 036 

. .............. ............. 
1,984 2, 728 
2)518 3,250 
2,320 2,958 

3,001 4,805 
3,648 5,138 
5,448 7,257 

176 257 
121 178 
64 109 

91 150 
59 82 

112 1~7 

4,860 7,308 
13,493 18, 521 

7,071 10, 472 

Value 
added by 

ma nu-
facture 

(value or 
products 
less cost 
of mate-

riuls). 

$20, 105 
18, 633 
16, 014 

217 
118 
88 

130 
103 
IOU 

2,295 
93 
61 

371 
201 
210 

5,434 
3,900 
4,222 

1,631 
1,311 
1,106 

4,620 
5 258 
4;159 

205 
221 

.. ........... 
744 
732 
632 

1,804 
1,400 
1,00~ 

81 
57 
45 

59 
23 
35 

2,448 
5,031 
3,401 
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Massachusetts was the most important state ii1 the 
' industry in 1909, ranking first in twerage number of 

wage earners, value of products, and value added by 
manufacture. T~ie number of: wage earners employed 
in the industry in that state increased 30. 7 per cent 
during the decade 1899-1909, and the vn1ue of products 
35.8 per cent. New York ranked second in 1909, the 
value of products reported for his state decreasing 23 
per cont during the five-year perio~ .1904-1909, al
though for the decade 1899-1909 tins item shows an 
increase of L1.6 per cent. Other notable increases in 
value of products from. 1899 to 1909 nmong the loss 
important states in the :industry wore increases of 
174 per cont iu Afobama and 135.8 per cent in Rhode 
Island. A decided decrease, on the olihor hand, took 
place in Pennsylvania and in Ohio. 

Persons engaged in the industry.-Table 4 shows 
for 1909 the number of persons engaged in the i..ndus
try as a whole and in each or tho four brnnches, clo.ssi
:0.ed accmding to occupn.timrnl stn.tus lUid sex, and in 
the case of w11ge oarnors, n.ccording to age also. It 
should be borne in mind that tho sex and ago classi
fication of tho average number of wage eamers in this 
and other t11blcs is t1n estimate obtn.ined by the method 
described in tho introduction. 

The avorago number of persons ong11god in tho in
dustry as a whole during 1900 was 27,214, of whom 
251820, or 94. 9 por cent, woro wago earners, 4 7 4, or 1. 7 
per cont, proprietors and oilicials, ttnd 920, or 3.4 per 
cent, clerks, this class including other subordinate 
salaried employees. Of the total number of wo,ge 
earners, 51.8 per cont wero rn11les, o,ncl 48.2 per cent 
females. M11le wage oarnors predominated only in the 
cordn.ge and twine brnnch of the irnlustry, in which 
they constituted 59.4 per cont of tho total number of 
wage earners. In est11b1ishmonts m11king jute goods 
males represented 44.9 por cont of the totn.l number, 
in those manufacturing linen gootls 42.2 per cent, and 
in those nmking nots and seines 18.8 irnr cent. 

The 1,7G3 wage oitrnors under lG yonrs of age, 50.5 
per cent of whom wore males and 49.5 per cent females, 
formed 6.8 per cent of tho totn.l number of wn.go 
earners. Tho proportion of children varied decidedly 
in the cliiforent branclrns of tho industry, this cl11ss of 
wage earners constituting 5.7 per cont of the total 
number in the cordagr an<l twine factories, 5. 7 per 
cont in the jute goods estnblish.ments, 10.Ci per cent 
in establishments m11king linen goods, and 17.3 per 
cent in those making nots and seines. 

The average number of wago otirnors employed in 
each state in 1!)0!), 1904, and 1899 is given in 'I'able 3. 
The avorago number distributed by sox o,nd age is 
not shown for tho individun,l states, but Table 19 gives 
such a distribution of the number employed on De
cember 15, or tho ner1rost representn,tive day, for 1909. 
Of the total number o-f mn.le wage en.rners over lG 
years of age employed in the industry as a whole, M:ts-

934260-13--12 

sn.ehusetts reported 26.9 per cent, New York 21.4 per 
cent, and New Jersey 10.9 per cent, while of the female 
wage earners .16 years of age or over the 1)roportions 
in these states were 23.7 per cent, 26.2 per cent, and 
11. 7 per cent, respectively. 

Table 4 

BRANCH OF INDUSTRY AND CLA.SS OF PERS01'!S. 

PERSONS ENGA.GED IN Tf!E 
INDUSTRY: 1909 

---------------~l~T_o_ta_1._1~~ 
~%do"/se .. ~~~ .'.:-'.1~~-~~~ .. j~~~-~~~-.1~~~~- 27,2141- 14,52G 12,688 

Propnotors and officials ..••.•. ·-····............... 4i4 461 13 

l'ropriotors and firm members .................. --80_ 1 __ 7_2 ---8 
Salaried officers ofcorporations............ ..... 150 116 4 
Superintendonts and managers................. 2H 2·13 1 

Clorlts.................... .. .. . . . . .. • .. . .•. . . .. . • . . • 920 I 608 222 
I 

Wago oornors (averagonumber).................... 25,820 1~ 12,453 

rn years of rigo and ovor............ •. . .. . • . • • . . 24, 057 12, 477 11 580 
Undet 16 years of age........................... 1, 763 1 890 '873 

Cordage and twine......................... 15,559 9,458 a,101 

Proprietors nnd officials ........................... . 

Proprietors imd firm n\ombers .•••...•..••.•.... 
Salaried officers of corporations ................ . 
Suporintendonts nnd managers ................ . 

Clorlcs ............................................. . 

Wngo enrnm·s (uvorngo nmnlrnr) ................... . 

16 yonrs of ngo and over ....................... . 
Undor 16 your.9 of ago .......................... . 

Jute goods ................................. . 

Proprietors und officials ........................... . 

Proprietors und firm members ................. . 
Salo.rfod officers mu! corporations ..•...••.•..... 
Superintendents arnl managers ................ . 

Clerks ............................................. . 

Wago earners (average number) ................... . 

rn years o! l1go mul ovor ...••••••.•..••.•....•.• 
Under rn yeurs of ago ......................... .. 

Linen goods ................................ . 

Proprietors and officials ........................... . 

Proprietors and ilrm memh_ors ................. . 
Sularlod officers of corporntious •..•.•.•.....•... 
Superintondonts and manugors ................ . 

Clerks ............................................. . 

==== 
331 ---

61 
108 
1G2 

5ilU 

14, 62U ---
13, 79:J 

830 

6,901 -
64 ---
10 
22 
32 

173 

6,004 ---
o,~~~ 

3, 733 
= 

47 

1 
J.5 
31 

113 

320 11 ------
53 8 

IQ.1 3 
162 ......... 
440 15-0 

8,089 5, 940 -------
8,107 5,596 

492 344 

3, 190 3, 711 
= = 63 ------

JO ........ i 
21 
32 ·-··-··-· 

137 36 

2,goo 3, 074 ------
2, 769 3,512 

221 162 

1, 646 2,087 
= = 

•!7 ·····-··-
1 ........ . 

15 •••••••.• 
31 

90 23 

Wnge oaruors (avorago number).................... 3, 573 1,509 2,00•! 

10 yoars o! uge and over ........................ 3,1941 l:350~ 
Under 10 years or age ..................... ~..... 379 159 220 

:Nets and seines. . . . • • . . • • • • • • .. • . • . .. • . . • . • . 1, 021 232 789 
== 

Proprietors and officials............................ 32 31 1 

I'roprfotors tind firm members ................. . 
Salaried officers of corporations .•.............•. 
Superintendents and managers ................ . 

8 8 ····--··· 
5 5 

19 18 1 

Clorlcs ................ -............................ . 35 22 13 

Wngo earners (iworngo number) .................... --- ___ ---954 179 775 

1fl years of age and over ... _ ................ _ •.• 
U 1ider ta years of age .......................... . 

789 
165 

161 
18 

628 
147 

In order to compare the distribution of the persons 
engaged in the industry in 1909 according to occupa
tional status with that in 1904, it is necessary to uso 
the classification employed at the earlier census. (Soe 
Introduction.) Such a compttrison for the industry 
as a whola is made in Table 5. 
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Table Ii IJEilSONS J~NGAGED IN THE COUTJAGE AND TWINE 
AND JUTE AND LINEN GOODS INDUSTRY. 

' l!lll9 1904 Pol' 
CLASS. cont 

of in· 
Pcrconi Percent crease: 

Numlicr. disiri- Nnmher. distri- 1904-
hntion. bution. 1909 

------------
27, 214 100. 0 26, 442 100. 0 2.9 

Total .•..................• 33. 3 
Proprietors and ftrm members •.• 80 0.3 60 0.2 

25.1 
Salaried employees .•.......•..•.• 1, 314 4.8 1,050 4.0 

1. 9 
\Vage earners (average number) .• 25,820 9·1. 9 25, 332 95.8 

The averao·e number of wacre earners increased only 
" " . 1.9 per cent from 1904 to 1909, while the proportion 

which they formed of the total number of persons 
engaged in the industry decreased slightly. The num
ber of salaried employees increased 25.1 per cent dur
ing the five-year period, and the. proportion which such 
employees formed of the total also increased. 

Table 6 shows the average number of wage earners 
in the industry as a whole distributed according to 
age, and in the case of those 16 years of age and over, 
according to sex, for 19091 1904, and 1899. 

A. noteworthy fact brought out in this table is the 
decrease in the number of children employed as wage 
earners and in their proportion of the total. The 

number of males over 16 years of age increased 23.8 
per cent during the decade an~ th~ number of females 
24.6 per cent, almost the entire increase among the 
men taking place in the first half of the decade. 

Table 6 AVERAGE NUMBER OF WAGE EARNERS IN TUE CORDAGE 
AND TWINE AND JUTE AND LINEN GOODS INDUSTRY, 

1909 190i 1899 
CLASS, 

Per Per Per 
Num· cent Nmn- cent Num- cont 
ber. distri- ber. clistri- bor. ells tr!-

bution. bu Lion. bution, 
--- --------

Total. ..........•. 25, 820 100. 0 25, 332 100. 0 21, 651 100.0 
16 years of age and over .. 24, 057 93. 2 23, 21.5 91. 6 19, 373 89.5 

Mala •.•............. 121 47; 48.3 12, 427 49. 0 10, 079 46.6 
Female .............. 11, 580 44.9 10, 788 •12. 6 9,294 42.9 

Under 16 years of age .... 1, 763 6.8 2,117 8.4 2,278 10.5 

Wage earners employed, by months.-Table 7 gives 
for the industry ns a whole the number of wage earners 
employed on the 15th (or the nearest representative 
day) of each month during the year 1909 in the eight 
states in which an. average of 500 or more wage earners 
were employed in. the industry during the year and for 
which the statistics can be given separately without 
disclosing individual operations. 

Table 7 WAGE EARNERS EMPLOYED JN THE COltDAGE AND TWINE AND JUTE AND LINEN GOODS INDUSTRY: 19091 

STATE, 
Average 

I January. 
number Fob· Soptem- Novcm- Decem-during March. April. May. June. July. August. October. ruury. bcr. bor. her. the 

year. 

--------------------------
United States ..••.•.•....••.....•....... 25, 820 26, 337 26, 594 26, 698 26, 449 26, 084 25, 688 25, 712 25, 220 25, 703 25, 539 24, 313 25, 622 

Illinois ......................................... 1, 799 1, 782 1, 780 1, 754 1,~~i 1, 755 1, 779 1, 782 1,619 1, 783 1,m 1, 905 2,147 

~~:,C~Js·eits·.:: :::::::: :: ::: : : :: : :: : :: : : : : : : : : 751 742 752 750 740 740 730 621 718 814 808 
6,690 7,077 7,~~g 7,109 7,132 7,070 0,901 6,048 6,851 6,839 6,307 5, 188 5,578 

'Missouri. .............. - ....... · - ·• • · - · - -· - · · · · 820 835 828 804 832 801 800 701 836 806 801 858 

New Jersey .•.•........•....................... 3,025 3,075 3,085 3,081 3,052 2, 975 2,985 2,06.~ 2,988 2,983 2,997 a, 021 3,096 
New York .............•..........•....•....... 5,952 5,856 5 973 6,069 6,005 6,~M 5,718 u 851 5,983 5,985 5,903 5, 973 o,~~ Ohio ........................................... 791 900 '922 93() 032 745 '738 498 !\78 735 715 
Pennsylvania ....•.•...•.•....•.•....•.•....... 2,119 2,095 2, 123 2,116 2,053 2,000 2,053 2,104 2,140 2, 179 2, 176 2,106 2,10 

l The month ofmmdmum employmentforeaohstateisindicaied by boldface figures and that of minimum employment by !tulle figures. 

This table shows that the industry as a whole is not 
subject to any considerable seasonal variation. The 
largest number of wage earnern reported for any 
month of 1909 was 26,698, in March, and the smallest 
number, 24,313, in November, the minimum number 
being equal to 91.1 per cent of the maximum. In 
1904 conditions were practically the same, the maxi
mum number, 26,117, being reported for A.i:>ril, and 
the minimum number, 24,275, equal to 92.9 per cent 
of the maximum, for September. In some of the 
individual states, however, considerable variation is 
shmvn, the minimum number of wage earners employed 
in any month of 1909 being equal to only 72.7 per 
cent of the maximum in Massachusetts and 75.4 per 
cent in Illinois. In New York the minimum number 
was equal to 94.2 per cent of the maximum, and in 
New Jersey, to 95.7 per cent. 

The months of maximum and minimum employ
ment in 1909, and the number of wage earners reported 

for these months, are given for a larger number of 
states in Table 19. 

Prevailing hours of labor.-In Table 8 the wage 
earners in the industry as a whole have been classified 
according to the number of hours of lu,bor per week 
prevailing in the establishments in which they were 
employed. In making this classification the average 
number of wage earners employed during the year in 
each establishment. was classified as a total according 
to the hours prevailing in that establishment, even 
though a few employees worked a greater or smaller 
number of hours. 

Nearly two-thirds (63 per cent) of the wage earners 
employed in the industry as a whole in 1909 were in 
establishments whore the prevailing hours per week 
were more than M but loss than 60, this being the 
most comm.on working time in seven of the eight 
states shown in the table, while practically all (96.1 
per cent) were employed in establi.shments where the 

l 
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prevailing houl's were from 54 to 6~ per wee.k, inclu
sive. Only 2.6 per cent worked 111 estn,bltshments 
where the prevailing hours of employment were more 
than 60 per week, n,nd only 1.3 per cent in establish
ments where the prcvniling hours were less than 54 

per week. 

Table!! 

STATE. 

AVERAGE NUM!llm 01' WAGE EAl!NmW IN nrn conn
AGll AND ~'WINll AND JUTE AN!l LIN1'1l GOODS 
INDUSTRY: I!IOU 

----·------------------

Total. 

In ostublislunonts wilh prevailing hou~s-

54. 

llc-
twcen 

5-l 
all(! 
GO. 

oo. 
Do· 

tween 
60 

nnd 
72. 

---------1--- -------------
United States ......... . 

Illinois ..................... . 
Kentucky ................ -.. 
1f!1ssac~uselis .....•.. - ...•. -
Missouri ................ _ ...• 
New Jersey ................. . 
NeivYork •••... ---·-- .•.•... 
Ohio ....................... . 
Pennsylvania .............. . 

25, 820 
111mi 

751 
G,000 

820 
3,025 
5,052 

701 
2, 110 

138 208 2, 505 16, 279 
----·- 05 ........ 1,570 

5 ..•.•• -·-·-··· ....... . 
52 1 1,347 5, 2GS 

52 768 ···-r :::::: 301 2,071 
3 3,2!10 

···49· ""iii":::::::: 1J~~ 

0, 023 667 
Hi4 •••••• 
746 .••••• 

5 17 

••••• 52" : ::::: 
2,GBO •••••• 

154 .••••• 
840 •••••• 

Character of own.ership,-'l'n,ble 9 presents statistics 
with respect to the clrnrn.ctor of ownel'ship of the 
establishments in the industry. 

Establishments unclor corporate ownership formed 
69.5 per cent of the totitl number of estu.blishments in 
1909, as compared with 70.3 per cont in 1904, while 

the voJue of their products represented 96.4 per cent 
of the total value of products for the industry in 1909 
and 97 per cent in 1904. 

crrA1uc·mn op owmmsmr. 

Total ..................... 
I~!'llvldual. .......... _ ...... _ .. _ .. 
lmn ............................. 
Corporation .................•..•.. 

Per cent of total .......... 
Inrlivldual. ....................... 
Firm ............................. 
Corpomtion .•.....•....•.... _ ..... 

connAGE .nm ~·WJNB AND JUTE AND LINEN 
GOODS INDUSTUY. 

Number of 
establishments. 

1909 1904 

164 145 
33 i :rn 
l'l 10 

2 114 102 

100. 0 100. 0 
20.1 122. B 
10.4 6. 9 

2 09.5 70.3 

Value of products. 

1909 1904 

61, 019, 986 M,664,241 
1,011,355 '1,136,67-i 
1, 171,345 810,950 

21i8, 837, 285 62, 707, 611 

100. 0 100. 0 
1. 7 11. 8 
1.9 1.3 

296.4 97.0 

'Incltufos one establishment under l\nothcr form of ownership, to avoid dis
olosuro of lndivltlual operations. 

•Includes one establishment under cooperative ownership, to avoid disclosure 
of individual operations . 

Tn.ble 10 gives statistics for estn,blishments classi
fied according to form of ownership for each state in 
wh..ich an average of more than 500 wage earners were 
employed in 1909, and for which separate figures can 
be shown wi!J1out disclosing individual operations. 
Tho one establishment under cooperative ownership 
has in this table been included with those under cor
pornte ownership. 

Table 10 COll.]),\GE AND •rwrn10 AND JUTE AND LINEN GOODS INDUSTRY: 1909 

Nmnlrnr of ostalllisll- Wage earners ln ostu.!JIL~h· Value of products of cst.nlllJshrnents Valuo added by mauufaeture in 
establishments ow·:nod by-

STATE. 
monts owned !Jy- monts owned by- owned hy-

Ind I· Cor- Iu<li- Cor1iora- Individu- Corpora-l•'!rms. Rora· l!~inns. Individuals. Firms. Corporations. als. Firms. tions. vidunls. ions. vi<luals. tlons. 

---- ------
United States ............. 33 17 lH 515 596 24, 709 $1,011,355 $1,171,345 $58, 837, 286 $310,544 $468, 288 $19, 326, 344 

Illinois ........................... ······r --······ 7 
·-'<~x_y·· 

......... l,m ···--(x.y· ... ---·········· 8,237,165 ... TX:i ____ ············ 2,295,534 
Kentucky .••....••••••.....•....• 5 "'""273,'28ii" 

1 070,D10 .... i36;501· 370,473 
Massachusetts .•...••.•...•••.•••• 7 5 10 GO 201 6,420 171, 081 rn: 186, 679 gglooa 5,246,824 
New Jersey ....................... 1 ...... 2" 11 (X) ···1:x·i-·· 8,025 (X) ..... r~r· .. 0,0£6, 121 

)15\690 .... ~x;·- .. 1,IJSl,021 

~~~:~~::::::::::::::::::::: 
3 11 149 "·~~~ 800,907 11, 914, 09a 4,510,354 
1 1 6 (X) ~x (X) 2, 7£7,854 (X Xl 743,8£5 
(I l 8 !!05 X) l,OH 850, 16(] X) 4,•151,uO!l 11?6,8£9 (X) 1,677,030 

NoTE.-In somo states in order to avoid disclosing individual opemtions, the nb~ll'es for one group have peen consolid~ted with those for es~ablishments under somo 
other _form of QWnersl11p. 'rn such euses l11l (XJ is placCii in tl1e column frol!l wlllch the figures have been omitted and tho hgures for the group with which they have been 
cornbmod are printed fu italics. One establishment under cooperative ownership is included with thoso under corporate ownership. 

Establishments under corporate ownership out
numbered both of the other classes combined in all 
of the stntes shown in tho tu.ble except Pennsylvania, 
and in this state, nlthough such establishments 
formed only 44.4 per cent of the total number, they 
gave employment to 90.3 per cent of the wage earners 
and contributed 92. 7 per cent of the total value 
of products for the industry. 

Size of establishments.-Table 11 presents statistics 
for 1909 and 1904 for the estu.blishments in the 
industry as a whole grouped according to the value 
of their products. 

Establishments with products valued at $1,000,000 
or over constituted. the most important class, as 
measured by value of products, in both Hl09 and 
1904, reporting 54.3 per cent of the total for the in
dustry in 1909 and 60.2 per cent in 1904. The num
ber of such establishments decreased from 15 to 12 
during tho 5-year period, while the aggregate value of 
their products decreased $5,806,472, or 15 per cent. 
The other groups shown in the table, except that com
prising the very smallest establishments, show an in
crease both in number of estnblishments and in value 
of products. 
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Table 11 CORDAGE .AND TWINE .AND JUTE AND LINEN 
GOODS INDUSTRY. 

VALUE OF PRODUCTS PER Number of Value of products. EBT.ABLISIIMENT. cstabllshmcnts. 

1009 1904 1009 1904 

---
'l'otal ....................... 164 145 $61,019,986 $64, 664, 241 

Loss than $5 ,000 .................. 12 14 32,089 3G, 207 
S.5,000 and less than $20,000 ....... 20 13 218, ~17 119, 674 

$20,000 and less tban $100~0 ..... 48 139 2, 738,115 I 2,053, 652 

SI00,000 a.nd less than $1, ,000 .. 72 64 24 887, 181 23,503, 852 
$1,000,000 and over ............... 12 15 33;144,384 38, 950, 856 

Per cent of total.. .......... 100. 0 100. 0 100. 0 100. 0 
J,ess than $5 ,000 ................. 7.3 9. 7 0.1 0.1 
$5,000 and less than $20,000 •••.... 12.2 9.0 0.4 0.2 
$20,000 and less tha.n $100,000 ..... 29.3 I 26. 9 4.5 I 3.2 

$100,000 and less than Sl,()(){),000 •• 43. g 44.1 40.8 36.3 
$1,000,000 and over ............... 7.3 10.3 M.3 60.2 

1 Includes one establishment with products valued at $5,000 and' less than 
$20,000. 

Table 12 shows for the industry as a whole, and for 
each of its four branches, the average number of 
wage earners, value of products, and value added by 
manufacture per establishment for 1909 and 1899. 

During the decade 1899-1909 the average value of 
products per establishment for the industry as a whole 
increased from $306, 735 to $372,073, the average value 
added by manufacture from $100,086 to $122,593, and 

the average number of wage earners per establishment 
from 135 to 157. Of the four branches of the industry, 
the establishments engaged in manufacturing jute 
O'Oods showed the largest averages for 1909, while 
those manufacturing linen goods showed the largest 
gains in these averages from 1899 to 1909. 

Table 12 

Bll.ANC!I OF INDUSTRY. 

.A VER.AGE PER ESTABLISIDIENT, 

Numbor 
of wago 
earners. 

Value of 
products. 

Value 
added by 
manufac. 

ture, 

Table 13 classifies the establishments in each of the 
nine leading states according to the number of wage 
earners employed. 

Tablo 13 CORD.AGE .AND TWINE AND JUTE AND LINEN GOODS INDUSTRY. 

Establishments employing In 1909-

Total. No 

ST.ATE. 
wage 1 to 5 6 to 20 21 to 50 51 to 100 101 to 250 251 to 500 501 to 1,000 over 1,000 
earn· wage earners. wago earners. wage earners. wago earners. wage oamors. wago earners. wage earners. wage earners. 
ers. 

Es Wage Es- Es-
tab· earners tab· tab· Wage 
lish- (average lish· lish· earn· 

ments. i~rj~ ments. ments. ers. 

Es- Es· Es- w Es· 
tab· Wage tab- Wage tab· age tab
lish· earn- lish· cam- lish· earn· lish

ments. era. monts. ers. ments. ors. ments. 

Wago 
ea ru
e rs. 

Es
tab
!Ish

mon ts. 

Wage 
onm
ors. 

Es· 
tab· 
lish· 

monts. 

Wago 
earn .. 
ors. 

~~~ Wage 
lish- earn

ments. ors. 

---------------
United States ... 164 25, 820 2 20 53 31 sn 26 

Illinois ............... 7 1, 799 ........ ......... 2 17 
Kentucky ............ 6 751 ..... i. l 5 1 
MassachusettL ...... 31 6,690 7 21 5 68 3 
Missouri ............. 4 820 ........ .......... .......... ....... ····-·· ........ 
New Jersey .......... 12 3,025 l 1 1 12 
NewYork ........... l6 5,952 3 0 
Ohio ................. s 791 ......... . ...... 1 7 
I'ennsylvania ........ 18 2,119 3 10 6 78 1 

Of the 164 establishments reported in 1909, 1.2 per 
cent employed no wage earners, 31.1 per cent employed 
from 1 to 20 wage earners, 31.7 per cent from 21 to 
100, 28 per cent from 101 to 500, and 7.9 per cent over 
500. Of the wage earners, 1.6 per cent wore in estab
lishments reporting from 1 to 20 wage earners each, 
10.9 per cent in those employing from 21 to 100, 36.7 
per cent in those employing from 101 to 500, and 50.8 
per cent in the thirteen establishments employing more 
than 500. 

Expenses.-As stated in the Introduction, the census 
figures representing expenses do not purport to show 
tho total cost of manufacture, since they take no 

----------------------
946 26 l, 863 34 5, 066 12 4,407 5,071 8,043 

50 2 296 ........ 2 1, 430 ........ . ........ 
23 89 2 229 1 405 

""iliii;' ..... 2 . ·--3;025 115 82 10 1, 727 1 ,117 1 
···-··· 52 1 100 2 578 ........ ········ ....... . ....... 

40 2 142 2 226 3 1,005 510 1 l,029 
60 1 80 5 744 2 840 827 2 3,389 

2 104 5 680 ..... i' -·-····· --i;i00· ···-··· . ....... 20 3 203 2 229 473 2 ······· . ....... 

account of interest or depreciation; hence they can 
not properly be used for determining profits. Facts 
of interost can be brought out, however, concerning 
the relative importance of tho different classes of 
expenses which were reported. Table 1 shows tho total 
expenses in 1909 to have been $56,076,532, distributed 
as follows: Cost of materials, $40,914,810, or 73 per 
cont; wages, $9,132,999, or 16.3 per cent; salaries, 
$1,862,546, or 3.3 per cent; and miscellaneous ex
penses, made up of advertising, ordinary repairs of 
buildings and machinery, insurance, traveling ex
penses, and other sundry expenses, $4,166,177, or 7.4 
per cent. 
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The following table gives, for tho four branches of 
the industry1 the percentages of the total reported 
expenses represented by the several classes in 1909: 

-----==-~~---·~~~======----

Table 14 

BRANCll m• !NllUST!tY. 

fi<;U CENT Oli' '.110'.l'AL REl'Olf!l'ED RXJ?ENSES. 

Wages. 
Mi~oolla

neous 
expenses. 

----------1----1---------
The Industry as a whole ..•.... 

Cordage and twJ:no •••...•. · · · · · · • · · · · · 

i~~~~~~~is".":.: :: : : : : :: : : : : : : : : : : : : : : : 
Nets and seines ..•......... · . · .. · . · . · · 

73. 0 
77.0 
OfJ. 7 
08.0 
7:l. l 

3.3 
3.2 
3.6 
a.!l 
4.1 

10.3 
13. 0 
22. Ii 
20.8 
15. 4 

7.4 
5. 0 

t:l. l 
7. B 
7.5 

The cost of matoriuJs roprosontod a smn,ller propor
tion of the total expenses and wages n larger propor
tion in the jute goods 1md tho Jinon goods bmnchcs 
of tho industry than in tho othor two branches. '.l'his 
condition is largoly duo to the more complicn,ted manu
facturing operations carried on in these two branches. 

Engines and power.-CornparnHo :figures tis to tho 
amount of power used in tho industry its n wholo are 
not available for tho consus o:f 1879, but 'l'ablo 2 shows 
that the power omployod in tho industry incl'oased 
from 27,911 horsopowor in 1880 to 78,MB horsepower 
in 1909. Table 15 shows tho statistics of powor as 
reportod for tho industry as a whole at tho co11susos 
of 1909, 1904, and 1889. 

The total primary power usocl in tho industry 
increased from 47,999 horsepower in 18~l9 to 78,549 
horsepower in 1909, or G3.(J per cont. In 1899 steam 
power constituted slightly rnorti than four-'lifths o:f the 
total primary power, but in spite of a considemblo 
increase between 1899 and 1009, forrnocl only !Lbout 
throe-fourths of tho totttl in Hl09. W1ttm.' power, on 
the othor hand, formed 20.1 por cont of tho total 

prim~ry power in 1909, as compared with 17.2 per 
cont m 1899, and rontecl electric power formed 3.4 
per cont of the total in.1909, as against seven-tenths of 
1 per cent in 1899. 

The horsepower of motors used for distributing 
power by means of current generated in the establish
ments in the industry increased from 1,596 in 1899 to 
13,294, or nearly nine times as much, in 1909. 
-
'!'able lfio CO!tDAGE ANll 'fWfNE AND JUTE AND LINEN GOODS 

INDUSTRY. 

POWER. NumlJorol Per cont 
engines or liorsopowor. distribution or 

mo torn. borsopower. 

1900 lM! 1899 11)()9 190·1 1899 1009 190! 1899 

--- ---------- -
Primary power, 

totul.. •...... 413 321 248 78,549 66,2H 47, 999 100. 0 100.0 100. 0 ----= ------= --= 
Owned .•...•..•.•.. 301 301 248 75,908 65, 23<! 47, 673 90,6 98.5 99.3 ---- -

Stonm ........... 107 208 159 58,855 52,532 38,473 74.9 79.3 80.2 
Gas .••••••.••.••• 14 7 11 1,285 103 951 1.0 0.2 2.0 
Water wheels .•.• 89 85 78 15,761 12, 589 8,249 20.1 19.0 17. 2 
Wlltor motors .... 1 1 (') 7 10 (') (2) (') 
Otlrnr ............ 

Hontod ............ 172 20 (') 2,G-11 1,010 326 3.4 1.5 0.7 ----- ------ -Eloetric .......... 172 20 (') 2,522 750 28 3.2 1.1 0.1 
Other ............ llfl 251 298 0.2 0.4 0.6 

= --- = = = = = 
Eleetrlo motors. 570 211 44 15, 810 8,293 1,624 100. 0 100.0 100. 0 ----- -----------Run by cnnent 
~onoratod by es-
ablishment ..•... 308 191 44 l:l, 294 7,634 1,606 84.1 V0.8 08.3 

Run by routed 
:power ............ 172 20 (') 2,522 750 28 15.9 0.2 1.7 

1 Not ropartod. 'Less thnn 0110-tonth of 1 por cont. 

Tablo 1C\ shows, for 1909, tho amount of tho several 
kinds of power and of tho different kinds of fuel used 
in tho industry as a whole in each of the eight leading 
states. 

Table 16 COitllAGl~ AND TWIN!~ AND JU'fE ANll !INEN GOO!>S INDUSTRY: 1909 

STATE. 

United States. 

Illinois .•.•..•...... 
Kentucky ••..•..... 
~µssachusotts •.•..• 
N 1ssouri.. ••......•. 

ew Jersey ......... 

~gwYork .......... 
l' lo ............... 
A ennsylvo.nia ....... 

11 other states ..... 

--·----·----·---·--·------------,,------,,----------------
Electric 

horsepower. Fuel used. 

--~----~----·--·--~-~------------· 11-----11------,----...----:----.---
Num
lJor of 
l\Hlllb• 
Jlslt-

1nl111lH 
I'O· 

port 
ing. 

156 

7 
5 

21) 
4 

11 

14 
8 

17 
Gl 

nm1ted. 
~~i~a ~~'d0t; 

Tntnl. 11----,,,.----,,...----c----:----1-----.--11 ant1 tho 11---,---1 Coke 
horse· Wator gorrnr· cstalJ- Anthru- Bitutni· (short 

G 11s whoels 1 ated by lish· 1 t ) 
).lower. •rotnl. ms1:~1u111c'.~... on· and Other 1" 1ee- Other. ostab· ment (cl to (nloust ons · 

0 " • 1110• • tr o. lish- roport· ong s ior 
gmos. tors. mont. lng. tons), tons). 

Owne1l by cst11hlisl11111mts reporting. Co iii. 

78,619 761 DOS 58, 865 1, 286 15, 768 ·-····· 2, 522 119 15, 816 13, 294 69, 397 181, 462 

G1 4r10 o,:no n,:ioo 10 ....... 140 ······· 201 112 ......... 30,293 ........ 
l,801 1,050 1, 400 

. . . -. 250. ......... 151 161 10 .. ·2;533· 13,375 ......... 
24,811•1 24, iUU 12, 180 1,2().1 11, :J85 ······· 36 50 5, 793 5,757 40,425 
11 BB:l l,GS:J 1,118:1 ........ ···--·;;a· ....... ....... ··2;2i:i" ··2;2ii" ··21;095" 9,498 ........ 
0,4-!2 0,440 0,380 ........ 2 ······· l,2Z3 ........ 

tfi,050 14, 7(;4 1,J,386 H 370 ........ 202 ........ 3,029 3,337 26, 748 32,532 ······--
a,22n a,225 a,205 20 ........ ······· 75 75 ""ii;7'i:i" 13,390 ........ 
1),(i:\O •1, 5Ua 4,4!\2 11 ..... i20· . . . . . ~. 37 230 103 7,534 . ~. -.... 

1o1,:mu 12,,17.1 8,81iU :l2 :i, 583 1,855 . ... citi' 3,454 1,500 148 27, 102 ·······-

on, 
Wood Jnelud
(corda). in~~~so

(barrcls). 

392 22, 113 

--·-···· 30 

59 .. ·2;0:ii" 
·······- ......... 
........ ········-
........ ···-·-··· 
. ·····2· · · ···i20· 

331 19, 032 

Gns 
(1,000 
feet). 

31,273 

.......... 

.. """8i2 

........ 

......... 

377 
200 
381 

29, 503 

In 1909, Mnssrwhusetts, Now York, Illinois, ancl 
New Jersey, together reported 52,821 horsepower, or 
67.2 per cent of the aggregate for the industry. 
Steam was the most importnnt form of power in 
all of tho states shown separately iu the table. 
The largest amount of steum pow~r, 14,386 horse
power, is shown for New York, and the largest 

nmouut of water power, 11,385 horsepower, for 
Massachusetts. 

Fuel consumed.-Bituminous coal was the principal 
kind of fuel used in 1909, the largest amount being 
reported by establishments in Massachusetts. The, 
largest amount of anthracite coal was reported by 
establishments in New Jersey. 
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SPECIAL STATISTICS RELATING TO MATERIALS AND PRODUCTS. 

Materials.-Table 17 shows the quantity and cost 
of the materials used in the in<lustry as a whole in 1909 
and 1899, and the percentages of increase for each 
item. The fibers reported for the census years 1 909 
and 1899 as used in the manufacture of cordage and 
twine and jute and linen goods are assembled in three 
groups, hard fibers, soft fibers, and cotton. The hard 
fibers are those that form a structural part of the leaf 
of the plants from' which they are derived and ~nclude 
manila hemp, sisal, New Zealand hemp, and istle or 
tampico fiber. The soft fibers include those found 
within the stem of the plant from which they are de
rived, such as true hemp, flax, and jute. In aclclition 
to the long, clean fibers of flax, hemp, and jute, there 
are used short and otherwise imperfect fibers of the 
same plants. In the case of :flax and hemp these are 
called "tow," and in the case of jute they are known 
as "butts" or "rejections." 

Table 17 

MATE RI.AL. 

Total. ............................ 
Bard fibers: 

Sisal and manila hemp-
Pounds .......................... 
Cost ............................. 

Other kinrls-
Pounds .......................... 
Cost ............................. 

Soft fibers: 
Jute-

Pounds .......................... 
Cost ............................. 

Jute hntts-
Pounds .......................... 
Cost ............................. 

Flax antl nax tow-
Pow1rls .......................... 
Cost ......................•...... 

Hemp and hemp tow-
l'ounds .. - ....... - ............... 
Cost ............................. 

Cotton: 
Pounds .............................. 
Cost ..•.....•..•.......•....•....•.•. 

Yams, purchased: 
Cotton-

Pounds ...................•...... 
Cost ............................. 

Flax, hemp, jute, and ramie-
l'ounds .......................... 
Cost ......... _ ................. _. 

All other materials._ ..... - ............... 

MATERIALS USED IN TITE MANUFACTURE 
OF CORDAGE AND TWINE AND JUTE 
AND LINEN GOODS. 

1909 

$40, 914, 810 

335,460,574 
$10, 314, 300 

17,222,908 
$707, 802 

121, 992' 427 
$4, 134, 265 

rns.~M. 122 
s~. 033, 176 

2G, OM, 785 
$3,174,609 

19, 724,070 
$1, ·196, 125 

27,024,490 
S2, 022, 933 

7,077, 959 
$1, 201,599 

2,076,367 
$445,378 

$5,304,617 

· Per cont 
Of in-

1899 crease:• 

~33, 063, 793 

269, 50·!, G7a 
517, 743,024 

6,344,371 
$352,528 

87,413,201 
$2,431,429 

llR,ROfl,r.25 
Sl, iU5, Gii3 

16, 980, fi46 
$2,080,8G2 

25,588, 715 
$1,404,6:i3 

13,022, 755 
$849,426 

4, 973, 080 
$709,880 

1,sgo, 792 
$304, 161 

55,391, 508 

1809-
1909 

23. 7 

2•1.4 
8.9 

171. 5 
100.8 

~o. 5 
70.0 

10.5 
13.2 

58. 7 
52.6 

-22.9 
6.5 

112.1 
244.l 

42.3 
81.9 

41.5 
40.4 

0.1 

' A minus sign (-) denotes decrease. 

The total cost of the materials used in the industry 
increased from $33,063,793 in 1899 to $40,914,810 in 
1909, or 23.7 per cent. Of the total for 1909, the cost 
of hard fibers represented 48.9 per cent; that of soft' 
fibers, 26.5 por cent, that of cotton, 7.1 per cent, and 
that of yarns, 4.2 per cent; the corresponding per
centages for 1899 were 54.7, 23.3, 2.6, and 3.1, respec
tively. 

Sisal and manila hemp constituted 95.1 per cent of 
the total quantity of hard fibers used in 1909, and 97.7 
in 1899. Jute ancl jute butts combined constituted 
84.8 per cent of the total quantity of soft fibers used in 
1909, as compared. with 82.9 per cent of that used in 
1899. Of the materials shown separately in the table, 

''other" hard fibers show the largest percentage of 
increase in quantity (171.5), while cotton shows the 
largest relative increase in cost (244.1 per cent). 

Products.-'.I'able 18 shows the quantity and value 
of the principal products of the industry as a whole 
for 1909 and 1899. 

Table 18 

PRODUCT. 

Total value ....................... 

Rope and binder twino .................. 
Rope-

Pounds .......................... 
Value ............................ 

Binder twine-
Pounds ......................... 
Value ............................ 

Sisal-
Pounds ..............•.••........ 
Vaine ..••............•.........•. 

Manila-
Pounds .......................... 
Value ............................ 

Cotton rope-
Pounds .......................... 
Valuo ............................ 

Jute1·ope-
Pounds .......................... 
Valuo ............................ 

All othor-
Pounds .........•.•.............. 
Value ............................ 

Twino, other than binder twlno ......... 
CoLton-

Pounds .......................... 
Valuo ............................ 

Jute-
Ponnds .......................... 
Valuo ............................ 

Eomp-:-
I 011nds .......................... 
Value ............................ 

Flax-
Pounds .......................... 
Value'. ........................... 

Flax or hemp mixed with jute-
Pounds._ ........................ 
Valuo ............................. 

Yarns for sale ............................ 
Jnte-

Pounds .......................... 
Value ............................ 

Flax and hemp-
Pounds .......................... 
Value ............................ 

Other-
Pounds .......................... 
Value ............................ 

Linen thread: 
Pounds .............................. 
Value ................................ 

Gunny hagging: 
Square yarns ........................ 
Value ................................ 

Juto carpets and rugs: 
Squaro yards ........................ 
Value ................................ 

All other products .... _ .................. 

PRODUCTS OF TUE CORDAGE AND 
'l'\Vl1'!E AND JU'fE AND !,INE:N GOODS 
INDUSTRY. 

Per cont 
ol in-

1909 1899 cren80:1 
1899-
1909 

2 $61, 019,986 $49, 077, 629 24.3 

$33, 930, 30!i $20, 909, 027 26.1 

230, 031, 893 141, 841, 052 68.5 
$10, 850, l\;{5 $12, 723, •140 56.0 

189, 172, 15 t 105, 609, 429 14.2 
$14, 07U, li71 $14, 185, 581 - 0.7 

225, 75(i, li2(i 172, 2:J8, 291 31. l 
:515, 9GO, 280 $14, 005, 5lili 14.0 

150, mo, os2 123, 584, 201 21.5 
$12, 802, 347 $12, 1U2, 798 5. 7 

16, 7GO, 703 1, 615, 824 937. 3 
$3,0U,G13 8247,250 1, 118.0 

27, 740, 512 10, 012, 105 177.2 
$1, 560, 1(10 $1li:J, 113 238.0 

7, 7n7,5Gl (') 
$-199, Ullli (') 

$8, 93,1, 352 S41 3H,441 105.8 

20, 112, G31 8, 091, 707 134.9 
S3,518103G Sl, 133, U<IO 210. 3 

~m,51n,211 1, B70, 127 2,015.2 
$2, 557, 7H 8117, 5:l9 2,076.1 

8, 013, :Hn O,Ofifi,024 -11.6 
$1I091>2\Jl $1,0HJ,&90 7.0 

3, 845, 978 -22.9 2,0fi7,05:i 
$830, 9li9 $11li!J,4tm -14.3 

8, 907,40:1 12, 024,0!i7 -31.l 
SO:Jli, :l\2 Sl, llll, 203 -15.0 

55,434,0:l7 ~M, ·155, 73·! 22.0 

15.2 fl2, 512, 247 54, 271, 800 
$4, 3lil, 550 $:l, 2:JO, 835 35.0 

5, 480, 891 8, 250, 053 -33.6 
$982, 742 $1, 125, 071 -12.7 

-22.7 732, 120 94G,5G7 
$80, 745 $98, 928 - 9.3 

62.4 0,530,SO:J 4,021,0H 
$3, 407,008 $2, 332, 287 46. l 

69, 311,288 74, 090, 71i0 - G.5 
$3,507, 482 $3, 402, 47\) 1.3 

2, 953, G58 -25.3 2, 20li, 11'1 
$54ll, 221 5357,508 53.6 

$5,257,580 S7, 219,093 -27.2 

i A minus sign ( - ) denotes decrease. 
2 In addition, cordage and twine and juto and linon goods to tho vnluo of $890, 029 

were made by cstablisbmonts engaged primarily !11 tho manulacturo of products 
other than those covered by the industry desigmitwn. 

a Not raported. 

The total pr.ocluction of rope and twine in 1909 
(exclusive of the production in penal institutions) was 
512,196,164 pounds; of this amount 504,020,697 
pounds were made by establishments in the cordage 
and twine and jute and linen goods industry, as shown 
in Table 18, while 8,175,467 pounds were produced by 
establishments in other industries. 



--
CORDAGE AND 'r\XTINE. 183 

At the census of 1909 two establishment:> reported 
the manufacture of ropo, and ono the manufacture of 
linen thread, on contract, from material furnished by 
the parties for whom the work Wtts clone. Tho total 
production o.f the three establishments, howover, did 
not exceed 4,500,000 pounds. 

The production of rope shows 1111 incre11so of 68.5 
per cent in quantity and 56 per cont in value during 
the decade 1899-1909. The output of binder twine 

increased 14.2 per cent in amount but decreased 
slightly in vitlue. 

Separate statistics for linen toweling and for other 
linen woven goods can not l>e given without disclosing 
the operntions of individual establishments, and their 
total value is incluclecl in the amount shown for "all 
other products" in Table 18. Both of these products, 
however, show a decided increase between 1899 and 
1909. 

DETAILED STATE TABLE. 

The principal statistics secul'od by the consus j.11quiry 
concerning the industry as ti whole tiro prosontcd by 
states in Table 19, showing, for HlODJ tho number of 

establishments, number of persons engaged in the 
industry, primary 110rsepower, capital, salaries, wages, 
vnJuo of products, and value added by manufacture. 

CORDAGE AND '1'\VINE AND .TU'.l.'IE AND LINEN GOODS-DETAILED STATISTICS, BY ST.A.TES: 1901l. 
-· -- ·-~· .• -- -

Table 19 n;;rmffN.'i J?NGA<;Jm JN INDUS1'RY. I 
WAGll EARNERS-DEC. 15, OR }IEAREST 

mn•1rnHB1'l'rAT!VE DATE. 

Num-
11 l'ro-

Snln- Clerks. Wngc earners. Hl an<l ovor. Under 10. bor 
of rie1! Primary 

STATE. oslub- ' 1(~·:.~ .. oJlleQre, horse-
llsh- super .. Number, 15th clay of- power. 

nJOll!B. 
'l'otul. aml intend- 'l'otal. 

Jlrm onL9, 
Malo. iro .. Avc111go Male. Fomalo. Malo. Fe-nrnm- l\lld male. lllltll\JOr. ma lo. be.rs. mnn- Mnxinmm Minimum 

llSl'l'H, montJ1. mouth._ 

.-- ' --~-

_ _, __ . __ 
~ ·--·~ ••+' -··~--.- ------ ·----------------

Unltod States ....... 161 21, 214 80 394 098 222 26, 820 Mh 26, 008 No 24, 313 20, 041 13, 019 12, 083 928 911 78, 649 

Alalmma .•..........•...•.• fi •152 ······· 11 7 7 427 Jo. 502 No 390 ·402 1Q8 102 47 55 1, 700 
Connecticut ..•..•...•...... R :JM 7 13 3 5 2RO Au 315 No 114 2G7 148 140 7 2 1, 134 
Illinois ..................... 7 1, 88<l <JO 28 8 1, 790 Do 2,147 An 1, GlO 2,lli2 950 1, 142 14 50 0)459 
Kentucl~ .................. Ii 778 1 13 9 4 751 Oo 821 Au 021 815 393 399 21 2 1,801 
Marylllll .................. 4 aoa 2 5 U 4 3•10 Oo 375 Jo 319 351 BO 191 18 62 1, 115 

Massachusetts •••..•...•.... a1 7,003 22 M 147 80 6,GOO Ap 7, 132 No 1i,18& G,917 3,49G 2, 863 206 292 24,864 
Now Jorsey ................. 12 a, 17•1 1 ~1 103 14 3,025 Do 3,0UG Jy 2, 003 3,00G 1,421 1, 410 140 110 0,442 
Now York .................. rn o, 2:10 0 62 mu 42 5,052 Ml1 G,060 JG 5,710 5,091 2, 781 3, 105 21 24 15, 056 
Nor th Caroliut\ •••..••••••.. 7 542 2 17 30 2 4\ll My 500 Ja 475 523 224 118 75 46 1, 755 
Ohio ....................... 8 818 :1 17 25 12 701 Ap 032 Au 408 Q12 678 227 5 2 3, 225 

Peunsylvnnia .............. rn 2,228 12 37 r.2 8 2,110 No 2, 106 My 2,000 2, 103 1, 04& 900 134 105 ·l,030 
Rhoda Island .............. 0 rn11 8 5 3 1 mo Jal IH5 Au 103 160 00 G4 ..... 2. 6 477 
Virginia .................... :i 102 4 3 7 ........ 88 My 112 Ja G1 GO 22 45 ....... 32 
Wisconsiu ........... _ ..•... a 123 2 l 3 . . . ··35. 117 Oc mo My 93 121 48 40 24 ... i4ii . 270 
All othor states ' .•..•.. _ •.• :m :J,017 7 00 110 2, 700 ··-·····-···· ............. 2,032 1, 436 l, 103 154 9,589 

_, ... _ "- .~ 

JlXl'ENSES. 

--------~-· Value 
flcrvlcos. Materials. inscollaneous. ndded'by 

Value of manufac· 
STATE, Cl1pilt11. ~--~-

products. ture (value 
'I'axe.c;, of products 

'l'oUll. Fuel luclud- Cou· less cost. al 
OJ!loiuls. Clarks. Wuge and Other. Ilcntof ing tract Other. matcrlals). 

earners. rout of fa.ctory. lutcnml work. power. revenue. 

·--- --- ---
United States ....... $76, 020, 366 $56, 076, 532 $1,005,984 $85G, 5G2 $9, 132, 999 $861, 184 $40, 227, 626 $141, 531 $454, 484 $13, 575 ~3, 556, 587 $61, 019, 986 $ 20, 105, 176 

Alnbnma .....•.••.•••.....• 740, 281 oao,am 21,647 5,M7 117,207 15, DOD 402, 705 1, 047 4,31'! ·····-·· 61, 094 C.95, 910 217,305 
Conueciiou t ................ 4RO,li82 555, Ma 13, 570 fi,224 8·1, 737 4,003 427, 268 3,0li5 2, 31)8 ........ 15, 508 5Gl, 264 129, 993 
Illinois ......••...•••.••..•• 13, Ol•J, 10<! o, sss,:ion llfi,DG8 24,CJnS 05!), 584 OG, 222 5, 875, 409 3,000 50, 079 ········ 142, 38G 8, 2.57, Hl5 2,295, 534 
liontucl~ ................. 1, f>Of>, 100 1, oris, 143 25, mo 7, 78!\ 22·!,940 10, 011 OD2, 480 2,332 5, 580 ........ 83, 252 1, 079, 570 370, 473 

arylnn .................. 1, 072, 400 711,883 8,035 9, 707 flol,083 9,071 530, 519 1,260 6, 983 ........ 51, 564 708, ;;29 11\8, 930 

N•ssachusotts ..••..•.... _ . 17, 510, 2'1-1 15, 4:1G, 123 230, 759 261, 534 2, 500, 324 157, 481 11, 040, 225 8,057 148, 283 2,404 1, 021, 051l 10, 031, 643 5, 433, 937 
N cw Jorsoy .••.... _ ........ o, ::ms, 245 fi, 305, G97 OB, 720 O:J, 711 953, 792 78, 875 3, 816, 825 3,00D 38, 303 31\9 312, 033 5, 526, 721 1, 631,021 
Now York ................. 15, 771\, 078 11, 442, 017 1115, 330 179, 800 2, 1111, 560 150, 452 7, 420, 498 03, 400 104, 184 10,002 1, 107, 022 12, 215, 000 4, 626,050 
Oh~ih Cll!'olina ............. 1, 25\J, 585 748, 888 24, 81i9 24, ll48 103, 778 8,201 551, 228 4, 485 2, 14G ........ 20, 243 823, BG4 204, 435 

10 ....................... 2, 7'13,•189 2, 501, 31\2 48, 205 32, 725 312, 704 26, 774 1, 957, 255 2, 100 18, 499 .......... 163, 040 2, 727, 854 743, 825 

~<Ji~sylvania .•..••••.•.... Ii, 101, 005 3, 997, 428 119, 000 G5, 801 085, 170 41, 932 2, 059,484 1,050 8,~~~ 200 115, 281 4, 804, 775 1, 803, 359 

Vir0t~i~~llllld · • • - · · · · • · · ·' · 190, 107 245, 578 o, 750 11 son 48, •\.J.1 o, 117 170,084 4, 150 ......... 7,809 250, 857 80, 056 
108, (\00 191, 202 3,336 4,GOO 27, WO 559 14fi, 025 2,225 1, 138 ........ 5,749 212, 740 00,156 

Wi:consln ··•••·•·•··•····· 205, 585 130, 409 1, 500 3,000 33, 004 2,287 88, 943 . . i2; 360" !,381 ........ 6, 294 150,482 59, 252 
All other si:ites·.2:::: :: :: : :: fl, 554,380 Ii, 017, In3 13·1, 817 Wll,005 1, 003, 900 93, 699 4, 079, 672 Gl,448 ........ 435, 250 6, 387,612 2, 214, 241 

1 Samo umnbor roportocl rm· ono or moro othor months. . · . · . M' hl 1 • '" t 1 · M' l · l 3· 2 All other stntos ombmoo: Ct1llfornl!i, 2 o~t.nhlishmonts; Dolawm•o 1; Geoi;~tu, 2; Indiaua, 2; I.owa, 1; Lou1slami, I; l\!amo, 2, 10 gan, , "'.iuncso a, , 1ss ss1pp , , 
Ulssourl, 4; New Hampshlro, 2; Oklahonlt\, l; Orogou, 2; South Carolina, 3; 1 ennessee, !; Wnsltmgton, l. 
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THE DYEING AND FINISHING OF TEXTILES. 

GENERAL STATISTICS. 

Scope of the industry.-The census classification 
~1 dyeing and :finishing textiles" includes all estnblish
ments engaged primarily in the dyeing and :finishing 
of textiles. It covers the bleaching, dyeing, and mer
-0erizing of raw :fibers, u.nd of yarns and woven cloth, 
and tho printing of piece goods, and u.lso includes 
establishments engaged in tho beaming and winding 
-0f yarns and in tho spooling of thread, as well 11s a few 
establishments engu.ged in dyeing and bleaching straw 
braids. Although some establishments make a spe
dalty of dyeing and finishing silk yarns and fabrics, and 
a number specialize in work on other classes of textiles, 
so large a number dye and finish more than one variety 
of fabric that it is impossible to compile statistics 
which will correctly represent tho work done on any 
particular class. 

A considern,ble number of the cotton, silk, and 
woolen mills co,rry on, in tho same establishment, one 
-0r more of these subordi1rnte processes in connection 
with the manufacture of textiles, and where practicable, 
separate returns wore secured for the dyeing and fin
ishing depnrtments of such mills, in which case these 
departments wore treated as separate establishmonts 
and the statistics concerning them wore included in 
the present report on the dyeing and fmishing industry. 
Most of these mills, however, made no separate report 

Tallie 1 

for the operations of the dyeing and :finishing depart
ment, such statistics being included with those for the 
entire establishment in a single report. The statistic.s 
for the dyeing and finishing industry, therefore, do not 
fully cover the dyeing and :finishing operations carried 
on in connection with the textile industries. 

Comparison with. earlier oensuses.-Statistics for 
the dyeing and finishing industry were first obtained 
at the census of 1849, when 42 establishments were 
reported, giving employment to an average of 41080 
hands. The returns for cost of materials and value of 
products included the value of the cloth treated and 
are therefore not comparable with those for later 
censuses, but the value added by manufacture was 
$3,218,761. At the census o:f 1859 there were 29 
establishments engaged in the industry, giving em
ployment to an average of 4,005 hands and reporting 
products to the value of $7,971)064; the value added 
by manufacture was $4,0861249. .At the census of 
1869, 42 establishments, employing an average of 
8,894 hands, were reported; the value of the cloth 
treated was included with the value of products at 
this census also, but the value added by manufacture 
amounted to $8,0721686. 

Table 1 summarizes the statistics for the industry 
for each census from 1879 to 1909, inclusive. 

DYEING .\.ND FINfSHING TEXTILES. 

Numbor or amount. Per cent of lncraase.1 

1009 l!JM 1899 1889 1879 1809-

I 
1004'-

1909 1909 

--
Numbor of establishments .....•.•••...•...•.. 420 300 298 248 191 43.0 18.3 
Persons engaged in t!lo industry ....•...•••.. 47,303 38, 071 31,394 (') ('l 50. 7 24.2 

Propriotors ant! firm members •..•.•.•.••. 318 310 300 t:\ 6.0 2.6 
Salaried employees ....................... 2,939 2,196 l,318 (~16, 698 

123.0 33.8 
p Wage earnors (average numhor) •.....••.. 44,046 35, 565 29, 770 19 601 47.9 23.8 

rimary horsepower .......................... 107, 746 84,868 69,238 57: 035 (•) 55.6 27.0 

~1~~::r;~~·::~:: :: : :: :: : : : :: :: :: : : :: : ::: :: ::: $114, 002, 054 $88, 708, 570 $60, 643, 104 $38,4li01 8DD $26, 223, 981 88.1 28. 6 
08, 047, 853 44,476, 116 37, 089, 528 25, 233,312 20, 138, 1159 85.1 54.3 
20, 261, 634 18, 876, 586 14,993,444 9, 717,011 6, 474,364 75.2 39.1 

Salaries .............................. Ii, 034, 710 a, 101, 381 2,267, 128 ~:i (') 122.1 47.8 

Mat~~f;~:: :::::.: :: :: : : : : : :: : :::::: :: ::: 
21,226, 924 15, 469, 205 12, 726,316 (') 66.8 37. 2 
35, 261, 301 19, 621, 253 17, 958, 137 12,385,220 13, 664,295 96.4 79. 7 

V 
1 
Miscellaneous ............................ 7, 12·l, 918 5, 978, 277 4, 137,947 8,131,081 (') 72.2 19.2 

a ue of products ............................ 83,556,432 50,849, 545 44,963,331 28,900,56() 32, 207,420 85.8 64.3 
Value added by manufncturo (value of prod-

27,005,194 16, 515, 340 18, 033, 125 78. 8 54. 7 ucts loss cost of malerlals) .................. 48, 295, 131 31,228, 292 
I 

1 A minus sign (-) (lenotcs decrease. Where the percentages are omitted, compnra blc figures can not be gtveu. 
•Comparable figures not available. i Figures not strictly comparable. 

1809- 1889-
1904 1899 

----
20. 8 20.2 
21.3 -.. ~"' .... 
3.3 ............ 

66.6 .... ,.) ... 
19.4 
22.6 21. 4 
46.3 57. 7 
19.9 47.0 
25.9 54.3 
50.3 ............ 
21. 6 .... 45:o· 9.3 
44.li 32.2 
13.1 55. 6 

15.6 1)3.5 

1879-
1889 

--
29.8 

........... 

........... 

... (,)". 

... '4ii:ii 
25.3 
50.1 

····-·-· 
... :.:9:· 4 

5 

4 

.. :..:io:· 
-11. 

The number of independent clyeing and finishing 
establishments shows a considerable increase for each 
of the intercensal periods covered by the tn,ble, the 
:number in 1909 being more than twice that in 1879. 

A substantial increase in value of products took place 
during each of the decades between 1889 and 1909; 
there was a decrease of 10.5 per cent, however, during 
the decade 1879-1889, this decrease probably being 
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188 MANUFACTURES. 

due to the fact that competition and improved proc
esses had reduced the rates charged for work done.1 

The value of products in 1909 was more than two and 
one-half times that in 1879. Between 1899 and 1909 
the average number of wage earners increased 14,270, 
or 47.9 per cent, and the vn1ue of products $38,593,101, 
or 85.8 per cent, the greater part of these increases 
taking place during the second half of the decade. 
In general the cost of materials consists chiefly of the 
amount e~pended for dyestuffs and other chemicals 
used, and the value of products represents the amount 
which is charged for performing the dyeing and fin
ishing processes, the goods dyed or :finished in most 
instances belonging to other concerns; but in some 
instances the goods dyed or finished are owned by the 
establishments which perform these final operations 
and under such circumstances the cost of the fabric is 
included in the cost of materials while the value of 
the finished cloth is included in the value of products. 
The large increases in cost of materials and value of 
products shown for the five-year period 1904-1909, 
therefore, may be due in part to the fact that a larger 
proportion of the value of the fabrics treated was 
included in the cost of materials in 1909 than in 
1904. 

1 Eleventh Census of the United States, 1890, Part III, Selected 
Industries, page 231. 

At the census of 1909, 426 establishments were re
turned as engaged in the dyeing and finishing indus
try, these establishments giving employment to an 
average of 47,303 persons during the year, paying 
out $26,261,634 in salaries and wages, and report
ing products to the value of $83,556,432, to produce 
which materials costing $35,261,301 were utilized. 
The value added by manufacture-that is, the value 
of products less the cost of materials-was $48,295,-
131, equal to 57.8 per cent of the total value of 
products. . 

Summary, by states.-Table 2 summarizes the more 
important statistics of the industry by states, the 
states being arranged according to the value of prod
ucts reported for 1909. The states shown in this table 
are given their actual ranking among all states, the 
rank of certain states for which :figures can not be 
presented being higher than that of some named in 
the table. The extent to which the establishments in 
the several states owned the materials upon which 
they worked greatly influences their rank in value of 
products, and no doubt largely accounts for the seem
ing discrepancy between the proportion of the total 
value of products contributed by certain states as 
compared with the proportion which tho same states 
contributed of the total number of wage earners, or 
the value added by manufacture. 

-
Table2 DYEING AND FINISHING TEXTILES. 

Wage earners. Value ol products. Value added by 
manufacture. I'or cont of incroaso.1 

Num· 
beror 
estab-

.Aver- Por Rank. Per Rnnk. Per Rank. Wnge onrnors Value ol prod· Vnlue uddod by 
lish· (uvorugo numbor). nets. mnnnfncture. 

men ts: age cont Amount: cent .Amount: cent 
1909 num- Of --- 1909 o! --- 1909 of ---

bor: total: total: total: 
1909 1909 1909 1904 1909 1909 1904 1909 1909 1904 1899 1 Ho.I- 18119- 18110- 19°'1- 1899- 1899-/ 19°'1- 1899-

1909 1900 J9CH ID09 1909 190·1 1U09 1009 1901 ---- - - ------ - ----· ----
United States. 426 44,046 100.0 --··- ...... $83, 556, 432 100. 0 ----- ----- 548, 295, 131 100. 0 ..... ····- 47. 9 23. 8 19.4 85. 8 64.3 13.1 78.8 54. 7 16.6 

Massachusetts .... 48 9,070 20.6 2 3 21, 892, 890 26.2 1 2 11,423,024 23. 7 1 2 9·!.1 20.9 00.5 146.!l 98.1 2·!.0 98.4 60.3 10.3 New Jersey •.•... 67 10, 129 23.0 1 I 15, 705, 788 18.9 2 1 9,443,092 10. 6 2 1 43. 2 33.3 7.4 50.0 31 9 1-1.2 31.9 30.3 15.9 Rhode Island .... 45 7, 702 17.7 3 2 13, 955, 700 16. 7 3 3 8,030,419 17. 9 3 3 31.1 a.o 27.3 64.6 :m.s 17. 6 00.0 30.2 17.5 Pe=~vlvnnfa .... 135 o,oso 13.8 4 4 12, 059 ,297 14.4 4 4 o, 728,010 13. 9 4 4 29.0 32. 7 -2.8 71. 3 77. 7 -3.0 7'1.2 04. 7 5. 7 Now York ....... 81 5,252 11.9 5 5 o, 073, 228 11.6 5 5 5, 533, 967 11. 5 5 5 08.5 40. 5 15.0 rno.s 121.8 20.3 148.8 83. 1 35.9 Connecticut ...... 10 1, 719 3.9 6 6 3, 561, 927 4.3 6 6 2,081,859 4.3 6 6 32.2 22. a 8.2 56.9 60.8 -2.4 52.8 61.6 -5.5 
Ohio ............. 6 184 0.4 11 ---- - 423, 14'1 0.5 10 -- --- 180,368 0.4 12 ..... ·····- ·-·--· ······ . ...... lliinols ........... 12 172 0.4 12 12 362, 787 0.4 11 14 257,303 0.5 10 12 ------ 39.8 'i25:5 ai1.2 96.9 North Carolina ... 4 330 o. 7 10 10 306, 853 0.4 13 10 191,327 0.1 11 10 70.3 9.6 oa.o 74.1 22.3 .1~.o l:m. s 17.6 ······ Maryland ........ 3 70 0.2 17 ·--- - 126, 570 0.2 17 -- --- 65, 985 (J.l 17 ..... ······ ...... ...... ...... . ..... ...... ...... ...... ...... .All -0th er states .. 15 3,224 7.3 ..... ····- 5,308,248 6.5 ..... ..... 3, 749,577 7.8 ····· ...... ...... ...... ...... ······ ...... . ..... . ..... ·--··· -----· 

1 Percentages ure based on figures in Table 14. .A minus sign (-) denotes qocroase. Percentages not shown whero baso is Joss than 100 for wage earners or Jess than 
$100,000 for value of products or value added by manufacture, or whore comparative figures can not be given without disclosing individual opomtions. 

In 1909 Massachusetts ranked first in respect to 
value of products, reporting 26.2 per cent of the total 
for the industry in the United States, and in value 
added by manufacture, but was second in average 
number of wage earners, New Jersey ranking first in 
this respect. The number of wage earners employed 
in the industry in Massachusetts increased 94.1 per 
cent during the decade ending with 1909, and the 
value of products 146.9 per cent. In 1909 New Jersey 
ranked second in value of products and value added 
by manufacture, having dropped from :first place since 

1904. Rhode Island ranked third in value of products 
and in value added by manufacture in both 1909 and 
1904, and third in number of wage earners in 1909, 
having changed places with Massachusetts since 1904. 
Of the states for which tho percentages of increase 
aro given in the table, Now York shows the largest 
relative gain from 1899 to 1909 in value of products 
and value added by manufacture, tho increases being 
166.8 per cent and 148.8 per cont, respectively; Massa
chusetts, however, shows the largest percentage of 
increase in number of wage earners. 
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Persons engaged in the industry.-Table 3 shows, 

for 1909, the number of persons engaged in the indus
try, classified according to occupational sto,tus and 
.sex and in the case of wage earners according to age 
als~. It should be borne in mind that the sex and 
age classification of the average number of wage 
earners in this and other tables is an estimate obtained 
by the method described in the Introduction. 

'Table 3 

CLASS. 

PERSONS ENGAGED Jlif ~mm DYB· 
I1'0 AND F'lNISillNG OF TEX· 
TILES; 11J09 

Totnl. Malo. Female. 

----------------------1---
All classes ... , ........................... , 47,303 38, 581 8, 722 

Proprietors and ollicit\ls .......................... 1,218 1, 190 28 

Proprietors and firm members ..•............. 318 308 10 
Salaried officers of corpomtlonH ............... 280 287 2 
Superintendents and numugors ............... fill 505 10 

Clerks ......................... · .... · ............. 2,039 1,50.5 -H4 

Wage earners (average number) .................. +l,046 35, 796 s,2:;0 

rn years of ago an<l over ...................... 
Undcr16 yo11rn o! ago ......................... 

,13, 002 
1,0-14 35,~~l 7,9·15 

305 

The aver11go number of persons ongn,ged in tho 
industry during 1909 wn,s 47,303, of whom 44,046, or 
93.1 per cent, were w11go earners; 1,218, or 2.6 per cent, 
proprietors and officials; u,nd 2,039, or 4.3 per cont, 
dorks, this class including othor suborcliiwte salaried 
employees. Of the total number of persons engaged in 
the industry, 81.6 per cont wore males and 18.4 per 
cent females. Over nine-tontl1s (94.6 per cont) of the 
females were wage oamors. Of tho 1,0'14 children under 
16 years of ago employed as w11ge e11rners, 70.8 per 
cent were males and 29.2 per cent females. 

Tho average number of wage earners employed in 
the industry in 1909, 1904, and 1899 is given for each 
state in Table 14. Tho distribution of the average mnn
ber by sex and ago is not shown for tho individual 
states, but Tttble 15 gives such a distribution of the 
number employed on December 15, or tho nearest 
representative clay. Fomalo wage earners were re
ported from 011 of tho 10 st11tes shown in the table. 
The largest number, 2,222 was reported from Nfassa
chusetts, 11nd tho next 111rgost numbor,1,646, from 
New York. · 

In order to compare tho distribution of tho persons 
engaged in the industry in 1909 n,ccording the occu
pational status with tlll1t in 1904, it is necessary to 
use the classification employed 11t the oa,rlior census. 

(Seo Introduction.) Such a comparison is made in 
Table 4. 

'I'ablo 4 PEJ\SOJ;S ENGAGED IN THE DYEING AND 
F!N!SH11'G OF TEXTrLES. 

1009 190'1 Per CLASS, 
cont 

Percent 
of Jn. 

Percent crease: 
Number. distri- Number. distrl- 1904-

button. bution. 1909 

-- -------
Total. .................... 47,m 100.0 38, 071 100.0 2U 

§roprietors and firm members ..• o. 7 310 0.8 2.6 
alarlod employees ......•.......• 2,939 6.2 2,196 5.8 33.8 Wage earners (a.verago number) .• 4.4,0-10 93. l 35, 505 93.4 23.S 

T11blo 5 shows the average number of wage earners 
enga~ed in the industry, disti·ibuted according to age, 
and :n the case of those 16 years of age 11nd over, ac
cordmg to sex, for 1909, 1904, and 1899. 

Table o AVERAGE NIJMBEJ\ OF WAGEl EAR.NEllS ENGAGED rN THE 
DYEING AND FlNISUlNO OF TEXTILES. 

11109 1004 1899 
CLASS. 

Num- Per cent Num- Per cent Num- Per cent 
bar. clistri- ber. dislri· bor. distri-

bution. tlon. bution. 

---- ------ ----
Total. ............ 44, 046 100.0 35, 565 JOO. 0 29, 776 100. 0 

16 yen rs ol ago aml over .. 43, 002 97.6 a,1,111 96.0 28,672 U6.3 
Mule ................ 35 057 79.6 28,483 80.1 24,419 82.0 
J!'omnio ....•.•.•...•• 1; 945 18.0 5,658 15.9 4,253 14. 3 

Under 16 years of age ••.• 1,044 2.4 1,424 4.0 1,104 3. 7 

The absolute number of males 11nd females 16 years 
of age and over increased during each of the two :five
year periods covered by the table, but the number of 
children under 16 years of age, though larger in 1904 
than in 1899, was less in 1909 than in either 1904 or 
1899. The number of women employed as wage 
earners increased 86.8 per cent during the decade 1899-
1909, and tho proportion which they represented of 
the total number also increu,sed appreciably. The 
proportion of m11les 16 years of age or over and of 
children under 16 years of age declined during the 
decade. 

Wage earners employed, by months.-Table 6 gives 
the number of wage earners employed in the industry 
on the 15th (or the nearest representative day) of each 
month during Hl09 for each st11te in which an average 
of 500 or more wage earners were employed during the 
ye11r, 11nd for which statistics can be given without 
disc]osing individual operations. 

Table6 WAGE EARNERS EMl'J.OYJrn IN THE DY.E!NG AND J,'Jl!IS!l!NG OF TEXTILES: 1909 I 

STATE. 

United States .......................... . 

Connecticut .................. _ ................ . 
~~\:are ..................................... . 
Maasaciiii86t" · · .. · .... · · · · .... -· · ............ .. 
New I:Iamps~:o:::: :: : : : : : : : : : : : : : : : : : : : : : : : : : 
M:~iers~y ................................... . 

K~~I~:f ::::::::::: ::::::: ::::::::::::::: 

Avorngo 
numhor 
dnriug 

tho your. 

44,046 

1, 710 
1,580 

523 
9,079 

625 

10, 129 
/j 252 
o:oso 
7, 792 

Febru-January. nry. 

------
43, 715 44,209 

1, 720 1,7lll 
1, 580 1,580 

528 532 
8,932 

IJJ!i! &,~~! 

10,239 10, 557 
5,312 5,408 
0,122 6,005 
7,548 7, 700 

March. April. Moy. 

--------
M,863 44,635 43,840 

1,7M 
1,580 

532 

l, 768 
1, 580 

528 

1, 738 
1,680 

488 
9,200 

5'19 
9,039 

553 
9,012 

658 

10,548 10,555 10, 253 
5,516 5,378 5,175 
IJ,138 0,132 0,026 
7, 783 7,829 7, GGO 

June. July. August. Septem, October. Novem-
ber. bor. 

-----------------
43,405 43,212 43,447 44,171 44,031 44, 797 

1, 735 

1,~~~ 
1,700 
1,580 

523 

1,688 
1,580 

508 

1,679 
1,580 

508 

1, 704 

l,~~~ 
1, 701 

1,~~1 
9,~~1 9,152 

622 
9,~~g 9,278 

694 
8,778 

678 9,~~ 

9,641 9,5126 9,876 9,907 10,018 10,280 
5, 188 5,157 4,955 5,461 5,571 5,230 
5, 994 S,964 5,990 5,970 6,075 6,260 
7, 726 7, 787 7,823 7,855 7,891 7,094 

.. 
I Tbe m~;th of maxl~~;~-o;;-;};J~ment !or eacb state is indicutod by boldfuco figuros and that of minimum employment by italic figures, 

Decem-
ber, 

--
44,U7 

1,730 
1,580 

552 

0,5~~ 

10,137 
4,082 
6,378 
7,057 
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'l'he largest number of wage earners reported for 
any month of 1909 was 44,863 for March, and the 
smallest number, 43,212, for July, the minimum num
ber being equal to 96.3 per cent of the maximum. In 
1904 the maximum number, 37,072, was reported 
for December, and the minimum number, 33,793, 
equal to 91.2 per cent of the mnxinrnm, for August. 
The months of maximum and minimum employment 
for 1909, ancl the number of 'Wage earners reported for 
these months, are given for a larger number of states 
in Table 15. 

Prevailing hours of labor.-In Table 7 the wage 
earners in the industry have been classified according 
to the number of hours of labor per week prevailing in 
the establishments in which they were employed. In 
making this classification the average number of wage 
earners employed during the year in each establishment 
was classified as a total according to the hours pre
vailing in that establishment, even though a few em
ployees worked a greater or smaller number of hours. 

Table 7 

STATE. 

AVERAGE J.!UMBER m• WAGE EAitNERS EMPLOYED lN 
TlIE DYEING AJ.!D FINISIILNG OF i'EXTILES; 1909 

Total. 

In esLublishmonts with prevailing hours-

Be-
48 tween 

and 48 54. 
under. and 

04. 

Be-
tween 

54 
and 
60. 

GO. 

Be-
tween 

60 
and 
72. 

----------------------
United Sta tos •...... 

Connecticut .............. . 
Delaware ................ . 
Maine .................... . 
Masstichusetra .......... . 
New Humpshlro ........ .. 
New Jersey ............... . 
New York .............. ; .• 
Pennsylvanili ••.........• 
Rhode Island ............ . 

44,046 
1,719 
1,580 

li23 
9,079 

625 
10,129 
5,252 
0,086 
7,792 

107 1,102 398 28,172 12,639 1,628 

::::::: ::::::: ·----~- d~ --~'.~~~- ::::::: 
...... s. --·ii9- .... 5ii- ··s;ooii· 

625 --·-·4· ----33· ""''(;ii" 6,194 
05 SIG 197 21 830 
10 39 33 2,078 

.......... ------- ........ 6,334 

523 ....... 
542 345 

.. 2;968" .... 870 
1, 324 20 
a,874 s2 
1,438 20 

Over nine-tenths (96.4 per cent) of the wage earners 
in the industry were employed in establishments where 
the prevailing number of hours was more than 54 per 
week. Almost two-thirds (64 per cent) of the total 
number worked in establishments where the prevailing 

Table9 

hours were between 54 and 60 per week, while some
what more than one-fourth (28.7 per cent) were in 
establishments where they were 60 per week. In 
six of the states for which :figures are given in the 
table, the most common working time was between 
54 and 60 hours; in Connecticut, Maine, and Pemi
sylvania, however, the largest number of wage earners 
were employed in establishments where the prevailing 
hours were 60 per week. Only 3. 7 per cent of the 
total number of wage earners in the industry were in 
establishments where the prevailing number of hours. 
of employment per week exceeded 60, and only 3.6 
per cent in establishments where it was as low as 54. 

Character of ownership.-Table 8 presents statistics. 
with respect to the character of ownership of the 
rlyeing and finishing establishments. 

Table 8 DYEJNG AN!) FINIBIIlJ.!G TEXTILES, 

CHARACTER Cl' 01VJ.!ERS!IIP, 

Total. .................... 
lndi viduaL ......................... 
Firm ............................... 
Corporation .•..•.•••.• _ ....•..•.. 

Per cent of total. .......... 
Individual.. ...................... 
Firm ....................................... 
Corporation ............................... 

Number of 
establishments. 

1909 

426 360 
123 110 

80 I 87 
214 103 

100. 0 100, 0 
28. g 30, 6 
20.9 I 24.2 
50.2 45.3 

Value bf products. 

1909 

$83, 656, 432 $60,849, 645 
5, li02, 502 4, 760,339 
li, 805, 370 4,411, 722 

72,248,551 •ll, 077, 484 

100. 0 100, 0 
6.6 9.4 
0.9 8. 7 

80.li 82.0 

i Includes two establishments under "other" 01vnership1 to avoid disclosure or 
individual operations. • 

In 1909, of the total number of establishments re
ported, 50.2 per cent were under corporate ownership, 
as compared with 45.3 per cent in 1904; the value of 
the products of these establishments represented 86.5 
per cent of the totu.l value of products for all establish
ments engaged in the industry in 1909 and 82 per cent 
in 1904. 

Table 9 gives statistics for establishments classified 
according to form of ownership in the five leading 
states. 

... 

DYEING AJ.!D FINISIIING TEXTILES. 

Number of Wage earners ln Value of products of establishments establlshmenLs estiihlishmcnts Value added by mnnuflloture in 
ST.I.TE. owned by- owned by- owned by- establishments 01vncd by-

Indi· Cor- Indi· Corpo- Individu- Corpora-vitlll· FirlllB. pora- vidu- Firms. Individuals. Firms. Corporations. Firms, 
als. tions. als. rations. als. tlons, 

--------
United States ..................... 123 89 214 3,166 2,483 

MassachllSctts ............................. 6 7 35 248 806 

~~~; ~~~\7-:::: :: ::::: :::: :::: :::::: ::::: 19 0 42 290 466 
31 16 34 422 334 

ft'ii~S:l;1~~L:.:::::::::::::::::::::::: 48 50 37 859 1, ltiO 
10 3 32 1, 171 57 

Of the total number of wage earners employed in 
the industry in 1909, 3,166, or 7.2 per cent, were em
ployed in establishments under individual ownership; 

38, 397 35, 502, li02 $5, 805, 379 $72, 248, 551 $3, 532, 366 $2, 961, 507 $41, 801, 268 
8,525 283, 430 660, 309 20, 949;085 170,li57 357, 144 10, 889, 923 
9,307 388, 837 702,380 14, 704, 571 300, 1·19 373, 391 s, 709, 252 
4,490 1, 110, 383 1, 837, 907 0, 71b, 938 627, 808 084, 907 4, 221, 132 
4,007 1,432,593 2,056, 104 8,57 0,GOO 88",980 1, 2-0o, 88G 4, 585, 744 
0,504 2,023,878 69,409 11, 8G2, 3b3 1, 370, OH 46,378 7,210, 100 

2,483, or 5.6 per cent, in those under fam ownership; 
and 38,397, or 87.2 per cent, in those owned by 
corporations. 

-
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There was considerable variation among the states 
in tJie relative importance of the establishments 
operated by individ1:11ls, firms, and corporations, .re
spectively. Thus, m Massachusetts, the leading 
state in the industry, establishments controlled by 
corporations constituted almost three-fourths of the 
total number of establishments, gave employment to 
93.9 per cent of the wage earners, and reported 95.7 
per cent of the total value of products. The propor
tions for Connecticut, where 8 out of 10 establish
ments were under corpor11te ownership, were very 
high also, but the percentages can not be given with
out disclosing individual operations. In Pennsylvania, 
on the other hand, corporations controlled only 27.4 
per cent of the establishments, but these establish
ments gave employment to 66.8 per cent of the wage 
earners, and contributed 71.1 per cent of the total 
value of products. 

Size of establishments.-Table 10 presents statistics 
for 1909 and 1904 for the establishments in the indus
try grouped according to the value of their products. 

Of the 426 establishments reported for 1909, 20, or 
4.7 per cent, reported products valued at $1,000,000 
or over. In 1904 there were 9 establishments of this 
class out of a total of 360. While such establishments 
represented an insignificant proportion of the total 
number at both censuses, they reported a considerable 
proportion of the total value of products-44.6 per 
cent in 1909 and 25 .4 per cent in 1904. The increase 
in the value of products for this class of establish
ments represented 74.6 per cent of the total for the 
entire industry. 

On the other hand, the small establishments-that 
is, th~se having products valued at Jess than $20,000-
constituted 29.8 per cent of the total number of estab
lishments, but the value of their products represented 
only 1.4 per cent of the total. The great bulk of the 
value of products of the :industry was reported by 
establishments having products valued at $100JOOO 
or over, such establishments reporting 89.4 per cent 
of the total value in 1909 and 84. 9 per cent in 1904. 

'.l.'able 10 DYEING AND ~'INISillNG TEXTILES. 

VALUE OF l'IlODUCTS PER Number of Value ol products. ES'l'ABLISIIb!El;T. establishments. 

1909 HIM 1909 190<l 

Total ..................... 426 360 $83, 556, 432 $50, 849,545 
J,ess ihan $51000 .................. 38 28 109, 788 83, 441 
$5,000 and less than $20

0
000 .....•. 80 94 1,079, 228 1,080,059 

$20,000 and less than Sl O&JOO· •..• 1G5 137 7,663,510 6, 518, 795 
$100,000 and less than$!, 0,000 .. 114 92 37,395,345 30, 256, 218 
$11000,000 and over ............... 20 9 37,308,552 12, 905, 032 

Per cent of total ......... 100. 0 100.0 100. 0 100.0 
Less than $5,000 .................. 8.9 7.8 0.1 0.2 
$5,000 and less than $20,000 .....•• 20. 9 26.l 1.3 2.1 
$20,000 and less than $100

0
000 ...•. 38. 7 38.1 9.2 12.8 

$100 000 and loss than $1, 00,000 .. 26.8 25.6 44. 8 59.5 
$11000,000 and over ............... 4. 7 2.5 44.6 25.4 

During the :five-year period from 1904 to 1909 the 
average value of products per establishment increased 
from $141,249 to $196,142, the average value added 
by manufacture, as computed from Table 1, from 
$86,745 to $113,369, and the average number of wage 
earners per establishment from 98.8 to 103.4. 

Table 11 classifies the establishments in the industry 
by states, according to the number of wage earners 
employed. 

Table 11 DYEING AND Fil;IBIIlNG TEXTILES, 

STA.TE. 

'rotol. 

Eslabllahments employing Jn 1009-

No 
wugo l to 5 6 to 20 21 to 50 51 to 100 101 to 250 251 to 500 501to1,000 Over 1,000 
earn· wage earners. wago earners. wage earners. wage earners. wage earners. wage earners. wage earners. wage earners. 
ors. 

Es· Wngo Es· Es- Es· Es· Es- W Es· W Es· W Es· W Es- w 
tab- earners tab· tab· Wtigo tab- Wugo tnb· Wage tab· age tab- ago tab· ago tab· age tab- age 
lish· (avorugo lish· Jish- onrn- ll h enrn- lish earn· lish· mim· lish· earn· lish· earn· lish· earn· lish· earn-

num· ors mosn'~s. ors. m•nts. . ers. ,., ers t ors. t ers. ments. ers. m•"ts. ers. monts. ber). monts. monts. · .,. " men.i. · men s. mens. ~ 

------1--1,-- -----------------------------------
'Unlted States ... 426 44, 046 78 240 126 1, 631 80 2, 602 47 3, 109 41 6, 675 23 s, 056 21 13, 896 6 7, 837 

Connecticut ........... 
~e\aware ............. 

10 1, 719 1 2 3 t.O 3 127 . .. .. .. .. • .. .. .. . .. .. . .. .. . • . 1 256 2 1, 284 ............. . 
............................................................................................. "'"i' "'"523' 1 1,580 1 1,580 

amo ................ 1 628 
Massacliusotts ........ 48 9,070 
New Hampshire .•.... 

..... i ...... 3 ..... ia· ..... 8 ..... 84- ..... 7 .... 225· ..... 6 .... 357· .... ii'-·i;ooo· ..... 5 ... i;133· 5 a,576 ..... i ... i;oil5 
1 68 ....... ........ ....... ........ 1 557 ............. . 2 025 

New Jersey ........... 67 10, 120 12 
17 
29 

34 
48 
08 
25 

15 
33 
46 
10 

170 
441 
630 
149 

12 369 11 091 7 1,098 2 614 5 3,042 3 4,111 
4 308 3 543 5 1,477 3 1,084 ............. . NewYork ............ Bl .5,21i2 14 451 

15 048 9 1,236 3 1,261 1 894 ............. . Pennsylvania .••...... 
Rhode Island ......... 

135 6,086 32 1,019 
4 343 8 1,515 6 2,462 3 2,03G 1 1,051 •15 7, 702 7 6 211 

Of the 426 establishments reported, four employed 
no wage earners; 47.9 per cent employed from 1 to 
20 wage earners; 29.8 per cent, from 21 to 100; 9.6 
per cent, from 101 to 250; and 11.7 per cent, more 
than 250 wage earners. Of the 44,046 wage earners, 
4.2 per cent were reported by the establishments 
employing from 1 to 20 wage earners; 13 per cent by 
those employing from 21 to 100; 15.2 per cent by 
those employing from 101 to 250; and 67.6 per cent 

by those employing more than 250. Six. establish
ments employed more than 1,000 wage earners, the 
number of wage earners in these establishments form
ing 17 .8 per cent of the total for the industry. 

Expenses.-As stated in the Introduction, the census 
figures representing expenses do not purport to 
to show the total cost of manufacture, since they take 
no account of interest or depreciation; hence they can 
not properly he used for calculating profits. Facts of 

- ~-~-----
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interest can be brought out, however, concerning the 
relative importance of the different classes of expenses 
which were reported. Table 1 shows the total reported 
expenses in 1909 to have been $68,647)853, distributed 
as follows: Cost of materials, $35,261,301, or 51.4 per 
cent; wages, $21,226,924, or 30.9 per. cent; salaries, 
$5,034,710, or 7.3 per cent; and mIScellaneous ex
penses, made up of advertising, ordina~y repairs of 
buildings and machinery, insurance, travelmg expenses, 
and other sundry expenses, $7,124,918, or 10.4 per 
cent. The variations in the proportions represented 
by the different classes of expenses in the several states 
which are shown in Table 15 are largely due to differ
ences in the relative importance of the various classes 
of work covered by the industry designation (dyeing, 
bleaching, fini."hing, etc.), and to differences in the 
extent to which the work was done on purchased 
materials. 

Engines and power.-Table 12 shows the statistics 
of power as reported at the censuses of 1909, 1904, 
and 1899. 

The total primary power used in the industry 
increased from 69,238 horsepower in 1899 to 107,746 
horsepower in 1909, or 55.6 per cent. At each census 
steam power constituted the major part of the primary 
power employed in the industry, the proportion which 
it formed of the total increasing from 82.6 per cent 
in 1899 to 85.6 percent in 1909. The amount of water
power increased only 640 horsepower, or 6.8 per cent 
from 1899 to 1909, while the proportion which it 
formed of the total primary power decreased from 13.7 
per cent to 9.3 per cent. There was a considerable 

increase in the horsepo ··er of electric motors operated 
by purchased cun-ent (rented ~lectric power). The 
number and horsepower of electric motors used for dis. 
tributing power by means of current generated in the 
establishments in the industry show a very decided 
increase, the horsepower of such motors in 1909 
amounting to 21,346, as compared with only 1,949 
10 years earlier. 

Table 12 DYEING AND FINIBffiNG TEXTILES. 

Number of Per cent 
~OWER. engines or Horsepower. distribution of 

motors. horsepower. 

1909 1901 1899 1909 100,1 1899 1900 1904 1890 
-------- - - -

Primary power, 
total.. ......... 2,181 1,663 1, 023 107, 740 84, 808 69, 238 100. 0 100. 0 100.0 ---------- = = = 

Owned ............ 1, 000 1,621 1,623 lO:l,605 81,306 68,322 06. 2 95. 0 08. 7 ------------ - - -Steam ........... 1, 893 l,5~g 1,535 02,284 70,38ii 57,210 85. G 82. g 82.6 
Gas .............. 20 2 1, 207 711 8 1.1 o. 8 (') 
Water wheels .... 76 71 80 10,07,1 10,125 0,474 0.3 11. 9 13. 7 
Water motors .... 1 7 (2) 'JO 5 (') (') (1) (') 
Other ............ 170 1,624 0.2 2.3 

Rented ............ 191 42 (') ·1,1'11 3,472 016 3. 8 4.1 1.3 ------------ - - -Electric .......... 101 42 (') 2,665 1,087 liO 2. 5 1.3 0.1 
Other ............ .......... .......... ........... 1,470 2,:185 866 1. 4 2.8 1.2 

----= = = = = = = 
Electric motors. 1,419 488 131 24,011 11, 724 1,999 100,0 100.0 100,0 ------------ - - -Run by current 

f:~Ws:i~:i~ .c::. 1,228 446 tal 21,340 10, 037 1, 040 88. 0 90. 7 97.5 
Run by rented 

power ........... 191 ,12 (') 2, 665 1,087 50 11.1 9.3 2.• 

1 Less than one-ton th of 1 per cont. 'Not reported. 

Table 13 shows for 1909 statistics tis to the power and 
the fuel used in the industry in the six leading states. 

Table 13 DYEIWG A.ND >'INISIIING TEXTILES. 

Primary horsepower. 

STATE. Num-

I 
Owned by establishments reporting. 

berof 
eslnb· Total 
lish· horse- Water men ts power. Steam Gas wheels report- 'l'otal. en- Other. engines. gin es. and 
mg. motors. 

----------
United States .. 388 107, 746 103, 605 92, 284 1,207 10,114 ······-Connecticut ...... _ ... 10 5,851 .5,851 2,911 15 2,025 ....... 

Massachusetts ........ 46 24, 513 23,956 21,466 2,400 ....... 
New Jersey ........... 61 19, 989 19,521 18, 065 16 540 -···-·-NewYork ............ (J3 8, 750 7,588 7,239 114 235 ....... 
l'ennsylvanla ........ 126 13, 500 12,986 12,829 02 05 ....... 
Rhode Island ......... 44 21, 179 20, 987 18, 131 1,000 1,856 ....... 
All other states ...... 38 13, 904 12, 716 10, 74ll ······· 1,973 ....... 

The states which ranked highest with respect to the 
amount of power used were Massachusetts, Rhode 
Island, New Jersey, and Pennsylvania. The total 
horsepower reported for these states in 1909 was 
79,241, or 73.5 per cent of the total for the United 
States. Steam was the most important form of 
power in all of the states shown in the table except 
Connecticut. The largest amount of steam power 

Electric. Fnol nsod. horsepower. 

Rented. ~~\~~ Gener- Con I. 
atecl in Oil In-nnd the Coke eluding Gas gen er- estab-

Anthrn· IliLumi· (short Wood gasoline (1,000 
Elec-

nted by lish· 
cite t.ons). (cords). (bnr· feet). Other. cs tab- mcnt nous 

trio. lish- report- (lon~ lshort rels). 
ment. mg. tons . OBS). 

-----------___ .. 
--· ------

2, 665 1,476 24, 011 21, 346 693, 093 869, 216 2, 576 746 rn, 037 64, 657 
974 974 l, 456 5a, 705 10 903 3,850 ···-···· 370 187 7,524 7, 154 100,083 171,31D 2,0W . ....... 1, 143 46 

401 67 3,607 3,200 304,610 100, 535 mo 1,040 39, 122 ······-· 758 404 1,284 526 49,371 05,R·l·l 2 7'l 24 7,053 
203 371 1,513 1,310 60,.512 l{l(),532 228 22 5, 756 ········ 75 117 0,248 6,173 57, 001 1112,327 140 635 0,213 7,443 
858 330 2,801 2,003 5,000 100, 808 27 2 487 . ....... 

was reported for Massachusotts, the largest amount of 
water power for Connecticut, and tho largest amount 
of rented electric power for New York. 

Fuel consnmed.-Bituminous coal Wi1S the principal 
class of fuel used, 869,216 short tons being consumed 
in 1909. The largest quantity of anthracite coal, 
304,610 long tons, or more than one-half of the total 
for the industry, was reported for New Jersey. 

-
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DETAILED STATE TABLES. 

The principal statistics secured by the census 
inquiry concerning the dyeing and :finishing of textiles 
are presented, by states, in Tables 14 and 15. 

Table 14 shows for 1909, 1904, and 1899 the number 
of establishments, number of persons engaged in tho 

industry, primary horsepower, capital invested, sala
ries, wages, cost of materials, value of products, and 
value added by manufacture. Table 15 gives the 
statistics of the industry for 1909 in somewhat greater 
detail. 

DYEING AND FINISHING TEXTILES-COMPARATIVE S'rATISTICS, BY STATES: 1909, 1904, AND 1899. 

'J'able 14 PERSONS ENGAGED IN INDUSTRY. Value 
added by 
mauu-

Nwu- Pro- Cost of Value of facture 
ber of prie- Primary Capital. Salaries. Wages. materials. products. (value of 

STATE. Census. ostab- Wage horse- products 
lish- tors Salaried earners power. less cost 

men ts. Total. and em· (average of mate-firm ployees. number). rials). mem· 
bera. 

Expressed in thousands. -- -----------
United States ................ 1909 426 47, 303 318 2, 939 44,046 107, 746 $114, 093 $5, 035 $21, 227 $35, 261 $83, 556 $!.8, 295 

1904 360 38, 071 310 2, 196 35, 565 84, 868 88, 709 3,407 15,469 19,621 50, 850 31, g29 
1899 298 31,394 300 1,318 29, 776 89, 238 GD, 643 2,267 12, 726 17,958 44, 963 27, 005 

Connecticut ••••...•••....•••••••••.. 1909 10 1,817 3 95 1, 719 5,851 5,375 198 872 1, 48D 3,562 2,082 
190·! 10 1,496 2 88 1,400 4,883 4,562 162 040 927 2,215 1,288 
1899 5 1,339 ········ 39 1,aoo . 4, 724 3,244 101 57!1 907 2,270 1,363 

llllnols .............................. 1009 12 203 9 22 172 886 339 21 92 105 363 258 
1901 3· 153 2 28 123 532 247 32 45 30 161 131 
181!9 4 93 2 7 84 169 114 7 28 33 87 54 

Massachusetts ....................... 1909 48 9,083 21 583 9,079 24,513 30,597 1, 143 4,430 10,409 21,893 11,424 
1004 46 7,935 24 403 7,508 19,242 30,875 759 3,262 4, 179 11,049 6,870 
1809 37 4,941 24 239 4,078 14,292 15, 206 548 2,081 3, 111 8,868 5, 757 

New Jersey .......................... moo 07 10, 722 32 561 10, 120 19,989 23,315 1,033 5,016 6,31>3 15, 796 9,44a 
1901 57 8, 180 -01 552 7,-097 12,&15 13, 000 847 8, 466 5, 052 11, 080 6,928 
1899 59 7,474 47 353 7,074 12,335 11,601 615 3,003 4,514 10,489 5,075 

New York •.•••••••••.•••••••••....•. 1900 81 5, 782 68 462 5, 252 8, 750 11, 259 765 2,321 4, 139 fr,673 5,534 
1004 55 3,850 60 204 3, 586 7,128 7,530 258 1,578 1,339 4,362 3,023 
1899 42 3,274 50 107 3, 117 6,885 0,231 134 1,425 l,402 3,626 2,224 

North C!ll'ollna ••••••.••••••••••..••. 1909 4 858 3 25 830 650 613 25 86 113 307 101 
190•! 4 330 2 27 301 705 829 28 88 86 251 1G5 
1899 5 107 5 8 184 345 294 7 45 95 176 81 

Penusyl vanla ••••••••••••••.••..•••. 1900 135 6,688 155 447 6,086 13,560 13,242 5gg 2,988 5,331 12,059 6,728 
1901 123 5,070 161 324 4,585 9,712 9,923 445 2,076 2, 701 6,786 4,085 
18{}() 105 5,087 155 216 4,716 10, 100 7,680 260 2,066 3,175 7,038 3,863 

Rhode Island ....................... 1009 45 8,405 16 597 7,792 21, 179 21, 920 981 3,616 5,319 13,956 8,637 
1001 37 7,084 10 403 7,562 18, 705 16, 970 672 3,182 3,G39 9,981 6,342 
1899 24 G,204 6 256 5,942 14, 820 12,853 450 2,474 3,088 8,485 5,397 

All other states ...................... 1000 24 3,645 11 147 3,487 12, 962 7,427 271 1,806 1,952 5,947 3,995 
1004 20 3,073 9 l!i7 2,897 11, 126 4,704 204 1,137 1,668 4,005 2,397 
1899 17 2, 785 11 93 2,681 5, 578 3,420 145 1,025 1,fi33 3,024 2,291 

93426°-13--13 



194 MANUFACTURES. 

DYEING AND FINISHING TEXTILES-DETAILED STATISTICS, BY STATES: 1909. 
-· 

Table 15 

II 
PERSONS ENGAGED IN INDUSTRY. 

WAGE EARNERS-DEC. 15, OR NEAREST 
REPRESENTATIVE DAY. 

Num- Sala- Clerks. Wage earners. 10 and over. Under rn. 
her of Pro- rled Pri-

STATE. estab· prie- officers, mary 
lish- tors super- Number, 15th day of- horse-

men ts. 'l'otal. and intend- Tola!. Power. 
firm en ts, Male. Fe- Average Malo. Female. Male. Fe-

mem· and male. number. Maximum llfinlmum male. 
I 

be rs. man- month. month. 

I 
agers. 

--- ------------ ·-- ------------- -
United States .. 426 47,303 318 900 1,595 444 44, 046 llf h 44, 863 Jy 43, 212 45,841 36, 486 8,269 769 317 107, 746 

Connec!ieut ........... JO 1,817 3 3G 4G 13 1, 710 Ap 1, 7G8 Sa 1, 079 1, 7.10 1, 47'1 211 :13 12 5,851 
lllinoiq_ .............. 12 203 9 8 2 12 172 My 178 Ja 102 174 13'! 'JO ···-···· ········ 386 

ti~~~~I'i:istii1:,:::: : : : : : 3 85 1 3 2 79 Fel 86 Set 72 80 59 18 .. -. 23i' 3 03 
48 9,683 21 142 354 87 9,079 Se 9,278 Oc 8, 778 10,05:l 7, noo 2,060 162 24,513 

Newforscy ............ ()7 10, 722 32 162 HO 59 10, 129 Fe 10, 557 Jy 9,526 10, 180 8, 718 1,301 75 32 10,989 
NcwYork ............. 81 5,782 68 131 247 84 6,252 Oc 5,571 De 4,682 5,553 3,883 1,6·!0 2·1 0 8, 750 

North Caroli.mi ...... - . 4 358 3 10 10 5 330 De 306 Oc 293 360 214 98 12 12 556 
Ohio .................. 6 20() l 5 12 4 184 Ap 218 Ja 169 170 150 20 ... "262" 4,578 
PennsylvanitL ........ 135 6,688 155 156 216 75 6.086 De 6,376 Jy 5,954 6,222 5,230 7.5:1 """··37· 13,560 
Rhode Island ••••....•. 45 8,405 16 196 313 88 t.792 No 7,994 Ja 7,548 7, 9tll 6,180 1 585 144 46 21, 179 
,u1 other stutcs ' ....... 15 3,354 9 51 53 17 3, 22'1 ···---·-····· ············· 3,3·10 2,808 '477 48 7 8,201 

EXPENSES, 

Value 
Services. Materials. Miscellaneous. added by 

Value of 
manulao-

SUTE. Cnpitn!. ture(value 
Tuxes, products. ofr,rod-

Total. Fuel and Rent ol inclnd- Con- uc s less 
Officials. Clerks. Wage rent of Other. factory. Jng tract Other. cost or 

earners. power. internal work. materials). 
revenue. 

------
United States .. $114,092,054 $63, 647,853 $3,007,431 $2,027,279 $21, 220, 924 $4,451, 077 $30,810, 224 $282, 090 $565, 126 $337,422 $5, 040, 280 $83, 556, 432 $48, 295, 131 

Connecticut .•......•.. 5,375,233 2, 828,323 122,880 75,404 872,202 199,458 1,280,010 1,000 32,320 244, 4·13 3,561, 027 2, 081, Sli9 
llllnois ................ 339,030 250,067 11,090 9,098 91, 901 13,810 91,668 7,520 1,333 800 22, 181 302, 787 257,303 
Maryland .•.••.....•.. 109, 2G8 ll3,li69 5,900 910 31,583 5,041 55,544 "" ii;iJ.ji" 791 . "hi; 453. 13, 800 126,570 65,985 
Massachusetts .•....•.. 30,507, 076 18, 010, 730 625, 038 517, 883 4, 429, 978 997, 417 9,471, 8•19 209, 184 1, 737, 803 21, 892, 890 11,423,624 
New Jersey ........... 23,314,817 13,518, 868 639,264 393,846 5,015,561 980, 052 5,372, Ml 47, 700 70, 47.1 "320;232· 999, am 15, 795, 788 9,443,092 
NewYork ............ 11,258,953 8,248, 384. 489, 897 274,814 2,321,016 409, 069 3, 730, 192 09,203 55, 483 "48,•178 9, 073, 228 5,533,967 

North Carolina ••...•.. 612,055 246, 102 18, 200 6,922 85,859 14, 284 98, 242 -. "i; 628" 2,967 490 19 132 300,853 194,327 
Ohio .................. 692,580 406,581 lG,500 10,627 94, 361 23,840 218, 92T 3,447 ···2;fo· 37; 242 423, 144 180,368 
Pennsylvania ......... 13,2-ll, 704 10, 079, 020 356,531 241,374 2,988,496 650,393 '1,680, 294 70,035 51, 199 1, 0:18, 857 12, 050, 207 6, 728, 610 
Rhode Island ••••..••. 21,926,333 10,804, 221 505,302 416, 157 3,616,490 852,370 4,466,905 11, 836 92,088 2, 700 779, 7(11 13, 955, 700 8,636,419 
All other states • ....•. 0,624,939 4, 141, 082 156,829 79, 644 1, 679, 411 305,322 1, 343, 349 32, 118 ·15,235 ········· 490, 174 5, 398, 248 3, 749,577 

-~------·--·~-

t Same number reported for one 01· more other mouths. 
2 "All other states" embrace: Alabama, I establishment; Delaware, 1; Indiana, 2; Iowa 1; Kentucky, 2; Maine, l; Michigan, 1; MJssourJ, l; Now Irampshlre, 2; Oregon, 

1; South Carolina, 1; West Virginia, 1. 
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THE OILCLOTH AND LINOLEUM INDUSTRY. 

GENERAL STATISTICS. 

Scope of the industry.-This industry embraces 
establishments engaged primarily in the manufacture 
of floor coverings of oilcloth and linoleum (including 
cork carpet) and of enameled oilcloth, including table, 
shelf, and upholsters' oilcloth, etc. Some of the estab
lishments in the industry also manufn,cture buckram 
and burlap wall coverings, whlch are included under 
"all other products" in Table 9. Establishments 
which manufacture opaque window shade cloth, how
ever, are not included. The report also takes cogni
zance of establishments manufacturing artificial 
leather (included with "upholstering materials" in 
1909), to the extent of including in Table 9, but not 
elsewhere, statistics of the quantity and value of this 
product, which is closely allied to oilcloth and linoleum 
in composition. 

In reports of previous censuses the statistics for the 
industry have been 1rnblished separately under two 
classifications, "oilcloth, enameled," and "oilcloth 
and linoleum, floor," but t1t the present census, because 
of the ovel'lapping of the statistics, the two classifica
tions have been combined under the designation "oil
cloth and linoleum." 

Summary for the two branches of the industry.
Table 1 presents stn,tistics for the oilcloth and linoleum 

industry as a whole and for its two branches sepa
rately for 1909. 

Table 1 Wage 
Num- caru- Valuo ESTA.DLISIDrnNTS ber of ers 

MANUFACTURING es tab· (nver- Wages. Cost of Value of added by 
Pl\IMARlLY- lish age materials. products. manufac-

men ts. num· ture. 
ber). 

---
Total ............ 31 6,201 82, 826, 646 $15, 660, 101 $23,339,022 $7, 788, 921 

Oilcloth and linoleum, 
lioor .................. 10 4,225 2,309,404 10, 145,316 15,813,331 5, 668,015 

Oilcloth, enameled ..... 12 976 516,141 5,40·1, 785 7,525,691 2, 120,006 

The oilcloth and linoleum branch of the industry 
contributed 67.8 per cent of the total value of prod
ucts reported for the industry as a whole and 72.7 
per cent of the value added by manufacture. Of the 
total number of wage e11rners, 81.2 lJer cent were 
reported by the floor oilcloth and linoleum branch. 

Comparison with earlier censuses.-Table 2 sum
marizes the statistics for the manufacture of oilcloth 
and linoleum as reported at each census from 1869 
to 1909, inclusive. The :financial :figures for 1869 are 
given in currency, which at that time was worth 
only about 80 cents, gold, to the dollar. For strict 
comparison, therefore, these :figures should be reduced 
about 20 per cent. 

Tablo2 NUMBER OR AMOUNT. PEI\ CENT OF INCREASE.I 

1000 lOOJ 18119 1889 1870 1869 1899- 100·1- 1890- 1889- 1879- 1869-
1009 1909 100i 1899 1889 1879 

~·-- --·---------
Number o! establishments .......... 31 27 27 28 29 34 14. 8 14.8 -3.0 -3.4 -14.7 
Persons engaged in tho lrnlnAtry .... r; lifi7 4, 112 3,409 l!l t 

(2) 63.0 35. l 20.G ·-···-·· ........ ·····-· 
Proprietors and firm mom])Ora .. I 11 12 26 ~l fl -57. 7 -8.3 -53.8 ........ ···---·· ....... 
Salaried employcoR ............. 345 217 153 (' ') 125. 5 69. 0 41.8 ······-· '"(i) ... "(ij" P. Wageearners(avcnigonumber). ti, 201 3,88.'l 3,230 1,862 1,993 l, 411 Gl.O 33. 9 20.2 73.5 

rimary horsepower ................ (') 424 113. 3 59. 6 33. 7 183.3 ········ ···-··· 16, 125 10, 112 7, 5l\l 2, 609 

~~~~11s"OO::::: ::: : : : : : : : : : : : : : : : :: : : $10, G34, l:l8 $13, 803, 232 $8,879,102 $4,477, 256 $3,741,550 $2,237,000 121.1 42.2 55.5 08.3 19. 6 07.4 
13, 724, 541 9, 994, 265 4,676, 936 (2) (') 108. 7 52. 0 37.3 113. 7 20,8GO, 204 

Services ........................ 3,474, 628 2,304, 087 1,922, &30 1, 050, 430 840, 862 637, 288 80. 7 50. 7 19. 9 83.0 23. 6 23. 7 
Salaries .................... MO, 08.1 361, 2.10 294, 523 ~!l ~:i ~') 120. 4 79. 7 22. 6 . . . . . . . - ........ ....... 

Mat~~~fse~:: :: : : : : : : : : : : : : : ::: : : 2,825,545 1., 043, 757 1,628, 113 'l 73. 5 45,4 19. 4 ·:.:i5:5· '"iiri::i 15,550, 101 10,050, 009 7,.149, 072 3,363, 813 3,982,908 2,5'!8, 768 106.0 54. 7 33. l 124.4 
Miscellaneous .................. 1, 835, 5a5 1, 369, 545 521, 957 262,693 (') (') 251. 7 34.0 162. 4 98. 7 ... :is:i Value of product" .................. 2:1,:139,022 14, 702, 240 11,402,620 5, ,181, 087 5, 814, 587 4, 211, 579 10<!. 7 57. 8 29. 7 108.0 -5.7 

Value added by mnnfnotnro (vnlno 
of products less cost of mnterlnls). 7, 788, 021 4, 742, 2'17 3,852,048 2,117,27'1 1, 831, 670 1,602,811 102. 2 04. 2 23.1 82.0 15.6 10. 2 

1 A minus sign (-) denotes decrease. Where porcent~ges are omitted comparnlile figures are not available. 
a l!'lgures not strictly comparable. 

'Comparable figures not avallnblo. 

The manufacture of oilcloth in the United States 
commenced about 1807. Statistics for the industry 
first appeared in the census reports for 1810, when 
1 establishment in Philadelphia was reported as 
engaged ii1 "floor cloth stamping." Its product was 
given as l,500 yards, valued at $3,000. At the 
census of 1849, 56 establishments were reported, with 
650 wage earners and products valued at:$1,256,994. 

The census of 1859 showed 49 establishments, with 
1,538 wage earners and products valued at $3,602,216. 

The industry has shown continuous and substantial 
increases for the entire period covered by Table 2, 
with the single exception of the decade 1879-1889, 
when slight decreases appeared in several of the 
principal items shown. Th~ value of products for 
1909 was more than five times that in 1869, ancl the 

(197) 
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number of wage c!Lrners increased 268.6 per cent 
between those years. 'l'he value of products and cost 
of materials moTe than doubled during the decade 
1899-1909, the percentage of increase in each case 
being slightly less than during the preceding decade. 
The number of wage earners increased 61 per cent 
and the amount paid in wages 73.5 per cent from 1899 
to 1909. Salaried employees were included to some 
extent with wage earners at the earlier censuses, and 
comparative figures for this class, therefore) arc not 
shown for censuses prior to that of 1899. 

The value of products of establishments engaged in 
manufacturing oilcloth and linoleum in 1909 was 
$23,339,022, two-thirds of which ($15,550,101) repre
sented the cost of materials. The value added by 
manufacture (value of products less cost of materials) 
wasJ therefore, $7,788,921. 

Summary, by states.-Detailed statistics for 1909 are 
given for each state in the industry in Table 11, so far 
as figures can be presented without disclosing individ
ual operations. New Jersey was the leading state in the 
industry in 1909, reporting 40.8 per cent of the total 
number of wage earners and 43.5 per cent of· the total 
value of products. Pennsylvania ranked second in 
value of products; figures for this state can not be 
given, however, without disclosingindivid ualoperations. 
New York ranked third in value of products in 1909, 
reporting 15.1 per cent of the total value of products 
and 21.2 per cent of the total number of wage earners. 

Persons engaged in the industry.-Table 3 shows, 
for 1909, the number of persons engaged in the indus
try classified according to occupational status and sex, 
and in the case of wage earners, according to age also. 
It should be borne in mind that the sex and age 
classification of the wage earners in this and other 
tables is an estimate obtained by the method described 
in the Introduction. 

Table 3 

CLASS. 

PERSONS ENGAGED I!;' TIIE 
INDUSTRY. 

Total. Male. ·Female. 

AU classes................................ 5,557 5, 345 212 
l==~~r~~--r-~~ 

Proprietors and ofilolals................ .. . . . . . . . 111 110 
1~--1~~--1---

Proprletors and firm members... . . . . .. . . . . . . 11 10 l 
Salaried officers of corporations.............. 48 48 ......... . 
Superintendents and managers.. . . . . . . . . . .. . 52 52 •..••••.•. 

Clerks........................................... 245 

Wage eamers (avoragenumber)................. 5,201 

16 years of age and over ..................... . 
Under 16 years ............................. . 

191 

5,044 

54 

157 

4, 997 157 
47 ......... . 

The average number of persons eJ1gaged in the in
dustry during 1909 was 5,557, of whom 93.6 per cent 
were wage earners, 2 per cent proprietors and officials, 
and 4.4 per cent clerks, this class including other 
subordinate salaried employees. Of the total number 
of persons engaged in the industry, 5,345, or 96.2 per 
cent, were males. The number of children reported 
as wage earners was only 4 7. 

In order to compare the distribution of the per
sons engaged in the industry in 1909 according to 
occupational ~tatu.s with that in 1904 it is necessary to 
use the classificat10n employed at the earlier census. 
(See Introduction.) Such a comparison is made in 
Table 4. 

Table 4 PERSONS ENGAGED IN TIIE INDUS'rilY, 

I 

1909 Hl!H I 

CLASS. Per cent 
ofln-

Per cent crcaso: IJor cent 
Number. distri· Number. distrl- 1904-

bution. bution. 1909 
----- ------Total. ................... 5,557 100.0 4,112 100. 0 35.1 Proprietors and firm members .. 11 0.2 12 0.3 

Salaried employees .............. 3'15 6.2 217 5.3 ········· 59,0 Wage earners (average number). 5,201 93.6 3,883 9,1.4 33.9 . 
Wage earners employed, by months.-Table 5 gives 

the number of wage earners employed in the oilcloth 
and linoleum industry on the 15th (or nearest repre~ 
sentative day) of each month during the year 1909. 

'l'able 5 

MONTII. 

January ................................................ . 
February .............................................. . 
March .................................................. . 
April ................................................... . 
May .................................................... . 
Jnne •................................................... 
July •.................................................... 
August ......................... · ....... ················· 

~6tt~~~r~~r.'.::::: ::: : :: : :: :::::::: ::::::::::::::::::::::: 
November ............................................. . 
December .............................................. . 

WAGE EARNERS IN TIIE 
INDUS1'IlY: 1009 

Number. 

5,083 
5,110 
5, 100 
5,0!i7 
5,133 
5,158 
5,lCO 
5,221 
5, 282 
5, 351 
5,321 
5,435 

Per cent of 
maximum. 

93.5 
94.0 
93.8 
93.0 
94.4 
94.9 
95.1 
96.l 
07.2 
98.5 
97.9 

100.0 

In the industry as a whole the largest number of 
wage earners employed during any month of 1909 was 
5,435 in December, and the smallest number, 5,057, in 
April, the minimum number being equal to 93 per cent 
of the maximum. In 1904 tho maximum number, 
3,953, was shown for August, and tho minimum num
ber, 3,780, for November, the minimum number being 
equal to 95.6 per cent of the former. 

Prevailing hours of labor.-In Table 6 the wage 
earners in the oilcloth and linoleum industry have been 
classified according to the number of hours of labor per 
week prevailing in the establishments in which they 
were employed. In making this classification the 
average number of wage earners employed during the 
year i.n each establishment was classified as a total 
according to the hours prevailing in that establishment, 
even though a few employees worked a greater or 
smaller number of hours. 

Table 6 WAGE x:ARNERS IN THE 
INDUSTRY: 1909 . 

l'REVAII.ING nouns OF T.AllOil PER WEEK. 
A veru~o Per cent 
number. of total. 

5,201 100.0 
14 0.3 
16 0.3 

370 7.1 
2, 074 39.9 
2, 7Zl 52.4 

______________ _!_ ____ .. ___ _ 
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Of the 5,201 wage earners reported for 1909, 2,727, 
or 52.4 per cont, were omployod in establishments 
where the prevailing hours of lu,bor wore 60 per week; 
2,074, or 39.9 per cent, in establishments where the 
prevailing hours wore betwol\n 54 nncl 60 pl\r week; and 
400, or 7.7 per cent, in estn,blishments where tho pre
vailing hours were 54 or less than 54 per week. 

Character of ownership.-'I'able 7 presents statistics 
with respect to the charHCter of ownership of the 
establishments engaged in the oilcloth tmd linoleum 
industry. 

Table 7 

(JIIARA.ci1ER oz,~ OWN1W8I1W.-

Total ..................... 
Individual ............... · ....... 
FJnn ............................ 
Corporation ... -....... -... -..... -

Per cent of total. ......... 
Individual.. .... -... · ... - · ...... -
Fil'm ............................ ) 

NUMll!W OF 
}~STAB r.rnmrnN'r~. 

1U09 llllH 

31 27 
2 :l 
:l :i 

2(1 '21 

100. 0 100. 0 
o.r. 11.1 
9.7 11. l 

83.0 •77. H 

\'Ar.ug OF I>J~OJJUCT~. 

tl)O!) 

$23, 339, ~22 $14, 792, 216 

······1·ui>i1;0:1:r· 135, 150 
1,082, 48\l 

22,432, 078 213,574,(107 

100. 0 100. 0 

"""""13:ii' o.o 
7.:l 

91).1 'Ul. 8 Corporation ............ --........ 
1 

---------~-----------.. ---.. -----~ 
1 Includos two cstabllshmonts under imllvi<hml ownor~hl11, to lLVo!d dlsclosuro 

of individual operations. 
2 Includes one cst!ll.1llshurnnl uudor llrm ownorsJ1ip, l.o avoid dlselosurc of lncli· 

vidual opemtlons. 

Establishments under corpomte ownership in
creased both absolutely nnd relatively in number and 
in value of products during the five-year period 1904 
to 1909. 

Size of establishments:-The average size of the 
establishments in this industry, as monsurecl by value 
of products, is larger tlum in most other industries. 
Eight establishments reported a value of products in 
excess of ,$1,000,000; nineteen, a vuJue of products of 
$100,000 but less than $1,000,000; and four a value 
of products of $20,000 but less than $100,000. The 
average value of products per establishment, as com
puted from :figures in Tttble 2, increased from $422,319 
in 1899 to $752,872 in 1909, and the value added by 
manufacture advanced from $142,702 to $251,256 
during the same period. 'rho average number of 
wage earners per establishment increased from 119.6 
in 1899 to 168 in 1909. 

Expenses.-As stated in tho Introduction, the 
census statistics representing expenses do not purport 
to show the total cost of manufacture, since they take 
no account of interest or depreciation; hence they 
can not properly be used for determining profits, 
Facts of interest can be brought out, however, con
cerning the relative importance o:f the different classes 
of expenses which were reported. Table 2 shows the 
total expenses in the oilcloth and linoleum fodustry 
in 1909 to have been $20,860,264, distributed as fol-

lows: Cost of materials, $15,550,101, o; 74.5 per cent; 
wages, $2,825,545, or 13.5 per cent; salaries, $649,083, 
or 3.1 per cent; and miscellaneous expenses, made up of 
ttdvertising, ordinary repairs of buildings and ma
chinery, insurance, traveling expenses, and other 
sundry expenses, $1,835,535, or 8.8 per cent. There 
were considerable variations in the proportions of the 
total reported expenses represented by the various 
classes in the several states, due largely to differences 
in the grades of oilcloth and linoleum manufactured. 
In the four principal states in the industry, as shown 
in Table 11, the cost of materials ranged from 82 per 
cent of the total expenses in Massachusetts to 69 .8 
per cent in New York. 

Engines and power.-The amount of power t1sed in 
the industry was first reported at the census of 1869. 
Table 2 shows that the total power used increased 
from 424 horsepower in 1869 to 16,125 in 1909. 
Table 8 shows the statistics of power as reported at the 
censuses of 1909, 1904, ftnd 1899. 

'.l'nblo 8 NUMBER OJI 11 PER, CENT 
l'NGIN!:SOR ItonREPOWEll. llISTRl!IUTION OF 

MO'l'Ol?R. HORSEPOWER, 1•ow1m. ..._ 

11109 1904 1899 1· 1909 lDO<i 1899 1909 l!lO·l 1899 

·-··---------------
Primary power, 

total. .......... 223 l!i6 117 1B, 125 10,lll! 7, 561 100.0 100. 0 100.0 
= = --

Ownod ............ 175 148 117 15,018 9,984 7,561 il3.3 98. 7 100.0 ,_ ------·---------
Steam ........... 174 146 117 15, 046 9,831 7,461 93.3 97.2 98.? 
Gas .............. l 2 (1) 2 47 (1) (2) 0.5 'Di Other ............ ········ 106 100 ........ ,.. 1.0 

Rented ............ 48 8 (1) 1,077 128 (') 6.7 1,3 ····· -----------------
EJootrio .......... 48 8 (') 1,002 93 (1) 6.2 0.9 ..... 
Other ............ ······ 75 :l5 ··-···· 0.5 0.3 ..... 

= = = --= = = = = 
Electric motors. 336 125 76 4, 540 l,275 718 100.0 100. 0 100. 0 

-----------------
nun by current 

generated by cs-
1, 182 718 tabllshmont.. .... 288 117 75 3,538 77.9 92. 7 100.0 

Itun by rented 
power ............ 48 8 (1) 1,002 93 (1) 22.1 7.3 . .... 

1 Not roportod. •I,rss tlmn one-tenth of 1 per cent. 

The total primary power used in the oilcloth and 
linoleum industry increased from 7,561 horsepower in 
1899 to 16,125 horsepower in 1909, or 113.3 per cent. 
Steam power formed the major part of the primary 
power employed in the industry, though the propor
tion which it formed of the total primary power de
crOtLsed from 98.7 per cent in 1899 to 93.3 per cent in 
1909. Rented electric power increased from 93 horse
power in 1904 to 1,002 horsepower in 1909. This class 
of power was not reported for the industry in 1899. 
The horsepower of electric motors run by current gen
erated in the establishments in the industry was nearly 
five times as great in 1909 as in 1899. 
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SPECIAL STATISTICS RELATING TO PRODUCTS. 

Summary for the United States.-'l'able 9 shows the 
quantity and value of the different kinds of oilcloth 
and linoleum manufactured in 1909 and 1904 by estab
lishments in the industry, and also the quantity and 
value of the artificial leather produced in 1909. 

Table9 PRODUCT, 

Total value ............................... .. 

Oilcloth .......................................... . 
Floor-

~'lu~~~-o:~~~~:::::::::::::::::::::::::::::: 
Enamelod-

~1f~~~ -~~~~~::::::: ::::::: :: ::: :: : : : :: : : : : 
Table--

Square yards ............................. . 
Value ................... - ........ - .. - ... - . 

Linoleum ........................................ . 
Linoleum, including cork carpot-

Square yards ............................ .. 
Value .................................... . 

Inlaid linoleum-
Squaro yards ............................. . 
Value ...................... -............. . 

.Artificial leather: 

~i~!~-~~~~~::: :::: :: : :::::: ::: : ::: :: : :: ::: :: : 
.All other products ................................ . 

1909 

1 $26, 253, 796 

$11, 681, 012 

18, 354,851 
$3, 776,660 

17, 338,440 
S2, 265, 141i 

61, 168, 777 
$5, 639,206 

$10, 844, 928 

20, 215, 970 
$7, 850,437 

4,460,275 
$2, 994,401 

11,869,875 
$3,448,617 

$279,239 

190! 

$14, 792, 246 

$8, 648, 337 

21,456, 615 
$3,565,689 

11, 574, 986 
$1,542,467 

38, 026, 083 
$3,540,181 
$5,328,800 

14, 765,284 
$4,223,992 

2, 126, 178 
$1, 10·1, 808 

$815,109 

l In addition products to tho value of $331328 were reported by establishments 
engaged primarily in the manufacture of yroducts other than those covered by the 
IndusLry desi6'!lation. The production o artificial leather is included under "up
holsterfug materials" In the general reports. 

•Figures not available. 

Each of the varieties of oilcloth and linoleum 
shows a considerable percentage of increase in quan
tity and value except floor oilcloth, the output of 
which decreased 14.5 per cent in quantity, although 
its value increased 5. 9 per cent. The decrease in 
the output of floor oilcloth is explained by the in
creased degree to which linoleum has been substituted 
for it as a floor covering. Inlaid linoleum shows 
the largest percentages of gain of any of the products 
of the industry during the five-year period, 109.8 per 
cent in output and 171 per cent in value. The out
put of table oilcloth, the most important of the oil
cloth products in 1909, increased 60.9 per cent and 
its value 59.3 per cent between 1904 and 1909. 

Floor oilcloth, which was the principal kind of 
oilcloth manufactured in 1904, representing 41.2 
per cent of the total value of oilcloth produced, con
tributed only 32.3 per cent of the total value in !909. 
The proportion of the total value represented by table 
oilcloth, on the other hand, increased from 40.9 per 
cent in 1904 to 48.3 per cent in 1909, and the pro
portion represented by enameled oilcloth from 17.8 
per cent in the earlier year to 19.4 per cent in the later 
year. 

In 1909 the value of linoleum represented 48.l per 
cent of the total value of the combined value of oil
cloth and linoleum, as compared with 38.1 per cent 
in 1904. "Linoleum, including cork carpet," repre
sented 72.4 per cent of the total value of linoleum pro
duced in 1909, as compared with 79.3 per cent in 1904. 

The manufacture of artificial leather is so closely 
allied to the oilcloth industry that the quantity and 
value of this product has been included for 1909 in 
the preceding table. The total value of products as 
shown in Table 9 is not comparable with the total for 
1904, since the value of artificial leather was not in
cluded at the former census. Artificial leather, al
though used to some ·extent in bookbinding, is used 
principally in the upholstering trade, and the reports 
for.the manufacture of this product were included with 
those for the industry designated "upholstering 
materials" in the general census reports of 1909. 

A detailed statement of the different products can 
not be given for any individual state except New 
Jersey without disclosing the operations of individual 
establishments. New Jersey was the leading state in 
the industry both in 1909 and 1904. The total value 
of products of the oilcloth and linoleum industry, in
cluding artificial leather, for this state in 1909 was 
$11,519,680, which constituted 43.9 per cent of the 
total value for the United States. Linoleum repre
sented more than half (57 .5 per cent) of the total value 
of the products of the industry for the state, its value, 
$5,834,338, being 53.8 per cent of the total value of 
linoleum for the United States. Of the total value 
of the different varieties of linoleum manufactured by 
the establishments in New Jersey in 1909, inlaid lino
leum constituted 22.5 per cent and ''linoleum, includ~ 
ing cork carpet," 77.5 per cent. The proportion 
which the value of the different varieties of oilcloth 
constituted of the total value of ·oilcloth produced in 
the state was as follows: Floor oilcloth, 34.4 per cent; 
enameled oilcloth, 28.2 per cent; and table oilcloth, 
37.4 per cent. The value of artificial leather manu
factured in New Jersey in 1909 was $1,377,084, or 
39.9 per cent of the total for the United States. 

Exports and imports.-Table 10 gives the amount 
and value of the imports and thQ value of the exports 
of oilcloth and linoleum from 1898 to 1.910, inclusive, 
as compiled from the reports of the Bureau of Foreign 
and Domestic Commerce, Depa;rtment of Commerce. 

Table 10 

YEAR ENDING JUl<E 3'.l-

1910 ................ - .. - - ............. . 
1909 ................................. .. 
1908 .................................. . 
1907 .................................. . 
1906 ................................. .. 
1905 .................................. . 
1904 .................................. . 
1903 ................................... . 
1002 .................................. . 
1901 ................................. .. 
1900 ........ - . - ................. - - .... . 
1899 .......... - ........ - - ..... - ....... . 
1898 .................................. . 

IMPORTS. 

Square yards. 

4, 848,615 
5,306,329 
6, 114,568 
7,109,067 
5,,J70, 460 
3,508,855 
3,381,534 
3,358, 655 
1,824,579 
l,:J06,222 

832,405 
416,658 

(1) 

Vaine. 

Sl, 834, 640 
1, 894,810 
2, 102,313 
2, 313, 772 
1, 744, 539 
1, 220, 372 
1, 201, 070 
1, 105, 894 

681, 464 
532,255 
407,008 
216,210 

(1) 

Exports 
(value). 

$482, OSG 
359, 764 
359, 801 
353, 808 
286, 577 
269, 929 
231, 297 
221, 417 
189, 291 
172,635 
141, 917 
132, 532 
118, 641 

---------------'··-______ .!......,. ___ ..:;_. __ _ 

1 Not reported separately prior to 1899. 

----
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The statistics of imports and exports in the reports 
of the Bureau of Foreign and Domestic Commerce do 
not make a clear distinction between cotton oilcloth 
and other cotton cloths; therefore, only the imports of 
floor oilcloth and linoleum are included in Table 10. 
The e:x:ports, however, include the statistics for all 
classes of oilcloth. 

$216,210, but increased steadily from year to year 
until 1907, when 7,109,067 square yards, valued at 
$21313,772, were reported. From 1907 to 1910 the 
imports decreased to 4,848,615 square yards, valued 
at $1,834,640. 

The value of the exports of oilcloths has also in
creased with each successive year, with the single ex
ception that there was a decrease in 1909 as compared 
with 1908. 

In 1899 the imports of oilcloth and linoleum 
amounted to only 416,658 square yards, valued at 

DETAILED STATE TABLE. 

The principal statistics socurod by tho census con
cerning the oilcloth and linoleum industry 11re pre
sented, by states, in Table 11, which gives detailed 
statistics for 1909 concerning the number of establish-

mcnts, number of peTSons engaged in the industry, 
wage earners on December 15, or the nearest repre
sentative day, primary horsepower, capital} expenses, 
value of products, and value added by man.ufacture. 

OILOLOTB: AND LINOLEUM-DETAILED STATISTICS, BY STATES: 1909. 

Table 11 l'ERBON8 ENGAGED IN INDUSTRY. WAQE EARNERS-DEC. 15, on l;EAREST 
ltEPRESENTA'i'JYE DAY. 

Num- Snln- Clerks. Wage earners. 16 and over. Under 16. 
her of Pro· rled -- Primary 

STATE. ostab- prlo· o1Tlcors, hors!)-
lish- tors super- Numl>or, 15th day of- power. 

monts. Total. and Intend· Total. 
firm on ts, 

Malo. 
l~o~ Average Male. Fe· Male. I!'e-

mom- and male. number. male. male. 
hers. man- Maximum Minimum 

ngors. month. month. 

--- ---·--------- -- --------- ---
United States ... 31 5,557 11 100 191 54 5,201 De 5, 435 Ap 5, 057 5,541 5, 324 167 50 . ...... 16, 125 

Massachusetts ••........ 3 239 ........ 8 8 3 220 Apt 224 Ju 211 226 186 40 
,, ______ ....... 375 

A{ichigan ..•..•......•.. 3 li9 B 10 2 39 Au 42 Apl 37 41 41 ····a( --····· 210 
New Jersey •.••......... 10 2,264 6 32 73 30 2,123 Oc 2,230 Ap 2,035 2,294 2, 247 16 ·--···· 7,819 
NcwYork ••.••......... 4 1,153 2 15 28 6 1,102 De 1, 173 Au 1,037 1,173 1,070 103 . ...... 2,384 
All other states'··· ••... 11 1,842 3 37 72 13 1, 717 -······-·-··· ··-·········· 1,807 1, 780 8 19 . ...... 5,337 

EXPEJllSES. 

( Value ,_ 
added 

Services. Materials. Miscellaneous. l>ymanu-

Value or facture 
STATE. Capital. products. (value of 

Taxes, products 
Totr.l. Fneland Rent inclucl· Con- less cost 

Officll\ls. Clerks. Wage rent of Other. of lac- ing in· tract Other. of mutll-
earners. power. tory. tcrnal work. rials). 

revenue. 

--- ~ ---
United States ... $19, Q34, 138 $20, sao, 2a4 $380, !i85 $208, 498 $2, 825, 545 $525, 740 $15, 024, 3Ql $5, 712 $68, 677 $27, 645 $1, 733, 441 $23, 339, 022 $7, 788, 021 

MassachusoLts .•........ 088,(117 1, ·i7(), llia 29, 598 12, 816 117, 764 12, 573 1, 197, 947 2, 760 4,042 97, 753 1, 704, 470 493, 950 
Michij.an ............... 137, 418 227, 280 14, 400 0, 255 20, 133 4, 720 156, 025 1,800 1,100 ···4;201· 16, 856 256, 159 95,414 
New ersey ............ 8, 100, 744 8, 839, 919 90,003 97, 334 1, 187, 248 237, 217 (), 400, 777 ........ 32, 650 784, 483 10, 142, 596 3, 504,602 
New York .............. 2,901.,.lntl 3, IM, 373 71, 114 42, 316 570, 630 83, 430 2, 082, 131 ··i;2i2" 11, 899 . ·23;43ii 242, 853 3, 521, 689 1, 356, 128 
All other states• •••••.. 7, 70G, 700 7, 212, 530 109, 470 100, 777 923, 770 187, 800 5, 187, 481 18,086 591, 490 7, 714, 108 2,338,827 

1 Samo numhor reported for ono or more other months. . . 
•All other states embmce: Illinois, 1 establishment; Indiana, 1; Maine, 2; Minnesota, 1; Ohio, 3; Pennsylvania, 3. 
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THE BLAST FURNACE, STEEL WORKS AND ROLLING MILL WIRE 
AND TIN~PLATE AND TERNEPLATE INDUSTRIES. ' ' 

PART I.-THE GROUP AS A WHOLE. 
Relationship of the Industries.-'l'ho present l'eport 

em.braces statistics for four elnsses of estnhlishments
narnely, blast furnaces, steel works and rolling mills, 
wire-drawing establishments, l1llll tin-plate u,nd terno
plate dipping establishments-which are treated by 
the Census Bureau as belonging to sepmu,te industries. 
These industries are considered together beeause of 
their intimate relation to one another. The blast fur
naces supply material for the steel works and rolling 
mills, and these in turn furnish tho material for the tin
plate and wire industries. In f1ict, two or more dif
ferent branches of rnmmfactme n,re frequently cn,rried 
on in establishments under tho same ownership and 
in the same plant. 

The fact thnt two or more of those industries are 
frequently conducted in tt single plant renders the 
presentation of sepiwittl\ stn.tistics for the industries 
very clifiicult. In order to bring out us clearly as 
possible the relative importimcc of the different in
dustries, the Census Bureau has secured separate 
reports for the blast furnaces and for the tin-plate 
and terneplato dipping business, even when these arc 
asso'ciated with steel works lmd rolling mills. It was 
found impossible to make tt complete segregation of 
the stn,tistics for the wire depnrtn:1ents of stool works 
and rolling mills. 

To state the mn,tter somewlrnt more in dotn.il, tho 
bulk of the pig iron produced by the blast fumaces of 
the country is converted into steel and the steel fobri
cn,tecl into rolled forms in tho Sltme industrial plant, 
although, of course, there ttre some concerns which 
operate only blast furrnwes u.rnl some which operate 
only steel works and rolling mills. Where the two 
branches of business are combined, separate reports 
are secured for the blast-furnace doptirtment .. on the 
one hnnd, and the steel-works 1md rolling-mill de
partment on the other hand. Each department is 
called an "estn.blishmont." A tmnsfor value is 
assigned to the pig iron dolivorecl to the steel works, 
and this transfer vn1uo appears ns p111't of the value of 
products of the blast-furnaco "estiiblishment" and as 
part of the cost of mntorittls of the steel-works and 
rolling-mill ''establishment.'' 
, Again, the bulk of the business of clipping tin plate 
and terncplnte is conducted in depnrtments of l'olling 
mills which produce tho bl1wk pltitos, there being com
paratively few independent clipping establishments 
w~ich buy their black plntes. Nevertheless, the dip
pmg departments of rolling mills arc trented as sepa
rate establishments by tho Census Bureau. 'l'he sta-

tistics for the black-plate rolling mills exclusive of the 
clip~in~ departments, are included ~ith the general 
stnt1st1cs for steel works and rolling mills, although in 
the special report on the tin-plate and terneplate in
dustry separate statistics for black-plate mills are also 
presented. The black plates transferred to the dip
ping departments are assigned a value which appearS' 
as part of the value of products of the rolling-mill 
industry and in turn as part of the cost of materials 
of the tin-plate industry. 

Finally, l1 very considerable proportion of the wire 
produced in the country is drawn in the wire depart
ments of iron and steel rolling mills and of ln·ass and 
copper rolling mills, the latte1· mills being assigned to 
the industry "brass and bronze products." 'l'he roll
ing mills produce the wire rods and turn them over to 
the wire departments for drawing. It was found im
possible, however, to segregate the statistics in detail 
~or the wire departments of rolling mills; consequently, 
m most tables of the census reports the statistics 
given for tho "wire" industry represent only the busi
ness of wire-drawing establishments which purchase 
the wire rods, and therefore by no means fully cover 
the wire industry in the broad and true sense. In 
P!1rt V-the section devoted to the wire industry-in 
this report, however, such statistics as are available 
regarding the wire industry as a whole nre presented. 
In the stntistics for steel works and rolling mills the 
entire value of the wire nnd wire products made by 
such mills appears as part of the vnlue of products of 
the industry. 

Duplication in value of products and cost of mate· 
rials.-It is evident from what has been said that to add 
together the values of products as shown for the blast
furnace industry, the steel works and rolling mills, the 
wire industry, and the ti11-plate a,nd terneplate dip
ping industry woukl give a total having noparticular 
significance, because of t.he great duplication due to 
the use of the products of one establishment as mate
rials for another estnblishment in the group. It may 
be noted that there is not only duplication as among 
the four industries distinguished by the Census Bmeau, 
but also considerable duplication within the single 
industry designated as "steel works and rolling mills." 

The following table shows a.t least approximtitely the 
extent of the duplication in the value of products, and 
the net value of the products of the four industries com
bined, exclusive of such duplication. Although for 
convenience in calculation the amount of duplication is 
given in exact :figures, it should not be understood that 

(205) 
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these figures are absolutely complete and correct. The 
fast column shows the approximate value of the prod
ucts of each industry which were produced for sale to 
establishments outside of this group of four industries. 
For example, the blast furnaces turned out in 1909 prod
ucts (practically all pig iron) valued at $391,429,283. 
Of this total, however, products to the value of over 
$297,000,000 were for consumption in the steel works 
and rolling mills, while nearly $94,000,000 worth of 
products of the blast furnaces were for use in other 
industries, the foundry and machine-shop industry 
being the most important consumer. 

Table 1 BLA.ST·FURNA.CE1 ROLLING·MILL 1 WIRE, A.ND TIN·PLA.TE 
c INDUSTRIES: 1909 

Value of products used 
by cstablJShments with-
in this industry group. Value of 

INDUSTRY, Num. products 
not used by 

ber of Gross value By estab· By estab- establish-
c.~tab- of products. lishments llshments men ts lish- owned or not owned or within this ments. conlrollod controlled industry by same bysamo group. company 

(interplant con:J;any 
transfer). (pur ase). 

Total ........ 741 $1,609,607,980 $329, 320, 476 $181, 217' 703 $999,069,801 
Blast fnrnaces ...... 208 391, 429, 283 228, 250, 824 69,220,298 93, 958, 161 
Stool works and 

rollingmllls ...... 446 985, 722, 534 101, 069, 652 111, 997, 405 772, 605, 477 
Wire mills (using 

purchased rods 
84, 480, 513 84, 480, 518 only) ............. 56 -·-·-········ ··········-·· 

Tin-pinto and 
tomeplnte d i p -
p l n g establ!Sh-

31 47,969,645 ·17' g5q' 645 ments ............ ·-··········· ············· 

The net value of the products of this group of four 
industries in 1909 was in the neighborhood of a billion 
dollars. This is not to be confused with the value 
added to materials by manufacture-that is, the value 
of products less the cost of all materials-which for the 
four industries combined amounted to $429,036,870. 

The last column in the above. table should not, of 
course, he taken as indicating at all the relative im
portance of the four branches of industry; nor, on the 
other hand, can the column showing gross value of 
products be taken as indicating such relative impor
tance. The only available statistics tending to show 
the relative importance of the four industries are those 
of the average number of wage earners and of the value 
added to materials by manufacture. Such statistics 
are presented in Table 2. 

It will be seen from this table that the number of 
wage earners employed in the blast furnaces is very 
much less than the number employed in the steel 
works and rolling mills, and also tl111t very much less 
value is added to materials by manufacture in the 
former industry than in the latter. Immensely impor
tant as is pig iron in the iron and steel industry, the 
greater part of the value of pig iron is not produced 
by blast furnaces but is represented by the ore and 
fuel. So, too, the tin-plate plants perform relatively 
simple processes upon the materials which they obtain 
from the rolling mills, so that the number of waO'e 
earners and the value added to materials by manufa~
ture for this industry is small in proportion to the 
value of the output. The same is true in somewhat 
less degree of the wire mills using purchased rods. 

Table 2 BJ~AS1'-l~URNACF., R0Lr.tNG-MII,L
1 

WIRE 
AND TIN-PI.A1'E INDUSTRIES: 1009 1 

Wage onrnors Value added to ma-
INDUSTRY. 

(averago num- terials by manu-
bor). Iuotnre. 

..~---·-·----

Por Per 
Num- cont Amount. cent 
bor. of of 

total. total, --
Total ................................ 301, 941 100. 0 $420,030,870 100.0· 

Blast furnaces .............................. 38, 120 12. 7 70, 791, 394 10.5 
stool works and rollina mill ................. 2,10 076 79.5 328,221,078 76.5 
W iro mllls (using pure msod rods onlyi· ..... 18: 084 n.o 23, 9·13, 587 5. 6 
'l'in·plate and ternoplate dipping esta llsh· 

5,352 1. 8 6,080, 211 ments .................................... 1.4 

Unit of measnre.-In all statements of tonnage 
relating to blast furnaces and steel works and rolling 
mills the ton of 2,240 pounds is used except where 
otherwise stated. On the other hand, the ton of 
2,000 pounds is used in expressing the quantities for 
the wire industry. 

Number of industrial plants in the four industries.
By reason of the fact that the Census Bureau treats 
some plants as consisting of two or more establish
ments, the total number of establishments reported in 
1909, for the four industries under consideration, 741, 
is considerably greater than tho ttctual number of 
separate plants, which was 657. Of the 208 hlast
furnace "establishments" shown, .157 were operated 
in connection with steel works; and of the 31 tin
plate and terneplate "establishments," 27 were depart
ments of rolling mills. 

PART II.-BLAST FURNACES AND STEEL WORKS AND ROLLING MILLS 
COMBINED. 

The United States as a whole.-Because of the fact 
that a very large proportion of the output of pig iron 
is produced in blast furnaces operated in immediate 
conjunction with steel works, it has been the custom 
of the Census Bureau for several censuses past to 
present combined statistics for the two branches of 
industry. In the case of such a combination of statis
tics, however, the aggregate value of products, as well 
as the aggregate cost of materials, obtained by adding 

the :figures for all establishments involves so much 
duplication as to lrnve little significance. It is possible 
to determine approximately the ttmount of thes~ 
duplications for the later censuses but not for the 
earlier. On the other hand, the statistics as to per
sons engaged in the industries, horsepower, capital, 
and expenses other than cost of materinls, 11s well as 
those relating to value added to materials by manufrw
ture, can, of course, properly be combined. Such 
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statistics for the two industries combined, for the 
censuses from 1869 to rnon, tire prosentotl in Table 3. 
It may be noted that for 1859 the statistics include 
both ~etive and idle estitblishments, but for the later 

censuses only active establishments, and also that 
the financial figures for 1859 are given in currency, 
which at that time was worth only about 80 cents 
gold to the dollar. 

Table S Jlj.AllT FUitNACES AND STEEL womrn AND noLLlNG MILLS COMBINED. 

Nnmbcr or amount. Percent ofincrease.1 
······ ..... ·--- . -,---,------,---..,....----11---,------.,-----

tll09 1899' 1880 Hl79 1869 

Numlicr of cstahlishmcnts. · · · · · · · · · · · · · · · · · (!5·! fJ05 003 710 792 a sos 
Persons engaged In tho industry ....... - . . . . 303, 823 2!i0, 21ll 231,8

1
7
70
1 ~') l') ('~ 

Proprietors and firm 11wml>t1:~.......... 0.1 00 'l •) (' 
Salaricdmnployees..................... 25,223 10,iiOl 91211 < ') (' 
Wage earners (1womgo numbor)........ 278,fi05 2•12, 640 222,490 171,181 '• 110 798 •77 555 

Primary horsepower ............ - - .. .. .. .. .. 3, 274, •JOO 2,122,"77 l,0981 073 78•t,358 (')' (•)' 
0apltal.. ................................... $1,402,315,770 $030,:l27,8.11l $573,391,663 $40517711780 $200,904,965 $121 772 074 
Services .................................... $220,523,:lfl.1 Slfl2,177,808 $13215/i01 70•l ~'} ~·•) '1') 1 

Salaries ...... _.......................... $:l2, 7!0,ll7G $20, 7r.l,:JQ2 $11, 737,488 • ·~ •l 
Wages .................................. $187,8117,288 $Hl,-120,li06 $120,820,276 1 1 ., 
Miscellaneous oxpensPs ........ - .. .. .. .. S5:l1 O•W, n20 ~H71 101, 070 $32, 2711100 $18,214,948 • • 

Value added bymannfucturo (\'11hw of prod-
ucts less cost of nuttilrlllls) ............... . 

Pig iron prodncod (tons) .................. .. 
Steel produced (tons) .............. _ ..... _ .. 
Finished rolled products nn1l forgings pro-

duced (tons) .•.......••.•....•............ 

$:!09, 013,072 $285,0·ll,383 .$2M,570,3•Jl $151,414,07'1 $105,286,63/i 
25,051,7118 10,62:l,025 14,447,701 8,815,185 3,375,912 
~~m ~~~ ~~~ ~~w ~~-

~~m ~~- ~-~ ~~oo ~~~ 

1 A minus sigu (-) <lonotns 1loorm1so. \\'hcrn porcont11gcs 11n1 omitted, comp11r11\Jlo f!gnrcs are not 11v11ilahlc. 
2 Excluding statistics for 11 l1!11st furmico oporntod l>y n pm111l Jnstltntlon. 
•Inclmlcs ldlo ost11hllshmcnts. 

$71, 082, 564 
l,832,876 

(') 

1,li66,178 

1899- llJOi-
1009 1900 

-2.1 8.1 
31. 0 17.2 

-44. l 5.{i 
173. 8 52.3 
25.2 14. 8 

104. 9 35. 2 
lGO. 3 54. 9 
66.4 36. 0 

178. 7 J57. 7 
55. 4 32. 8 
66. 2 13. 8 

41. 7 39. 7 
77.5 54.3 

119. 7 71.8 

85.4 51.1 

1899- 1889-- 1870- 1809-
1901 1890 1889 1870 
--------
-9.4 -7.1 -9.2 -2.0 
11.8 . --.. -. -····-· ...... 

-47.1 ........ ........ ······ 79.8 "(ij .. "(~i" 0.1 ao. o 
51. 6 103.5 "93:3' 63.3 41.3 72.4 
22. 3 ........ ........ . ..... 
76. 8 -·-···- ....... ··-··· 17.1 

"17:2· ······· ··--·-46.1 ·-·-··· ·-·-·-
1.4 86. 0 43.8 46.9 

15.1 63. 3 162. 0 84.2 
27. 9 155.9 306.3 ·····-
22. 7 20.6 135.0 118.0 

1 Oomparablo figures not tivaihihlo. 
G Includes omploycos onr,agod in mlnh1r, opt1mUons when tho mines, ovens, qnnnlcs, or kllns were owned or operatecl by concerns operating the blast fwnaces. 
o Percentage not shown boc11t1so figures nm not strlolly cotn1llln1!Jlci. 

The 1rnmber of wage mirnors in Urn two indus
tries combined incroiumd from 77 ,555 in 1869 to 
278,505 in 1909, nonrly quadrupling. The value 
added to materiltls by mam1focturc was $71,682,564 
in 1869, and almost .$400,000,000 in moo. 'I'he ton
nage of products1 howevor1 increased much more rap
icllJ than tho number of wnge onrners or the value 
added bJ manufocturo. 'l'he amount of pig iron pro
duced in 1869 was 1,832,876 tons, as compared with 
25,651, 798 tons in 1909, whilo the amount of steel 
produced and the amount o:f fmishod rolled products 
and forgings made by tho mills :increased :in still 
greater propOTtion. '!'he tab.lo indicates clcui·ly the 
increased producl;ivity of lnbor duo to improved 
methods and nrn,chinory. 'l'hc statistics for horse
power are not twnilnhlo for cornmses prior to 1889, 
but during the 20 ymtrs from 1889 to 1909 the number 
of wage earners in tho two industries combinod in-

creasod only 62. 7 per cent, while the primary horse· 
power more than quadn11)led. The statistics of cap
ital have very little significance. 

Summary for the two industries combined, by 
states.-Table 4 shows, for blast furnaces and steel 
works and rolling mills combined, by states, the aver
age number of wage eamers and the value added to 
materials by mam1facture in 1909, together with the 
percentages of increase in these items for the decade 
1899-1909 and the two five-year periods. The value 
of products is hot shown because of the extensive 
duplications. In deter:minh1g the rank of the states, 
all states are considered, whether or not they are shown 
separately in the table. Certain states included under 
"all other states" held a higher rank than some of the 
states for which separn.te figures are given. The pre
dominance of Pe1msylvania in these industries is 
clearly shown in the table. 

Table4 HtAST llUl\NACES .AND BTEEI, WORKS AIDJ RQJ,l,ING l!!LLS COJilB!N.ElD. 

-· 
W1igo u.1rnors: 1909 I 

STATE. 

U'nlted States .... _ .... _ ..... 

ij~ynsylvani11 ••..••.•........••...• 

i~!~~ii~;: :: : : : ~:: ~:;:: ~: :: : : : 
~~;1~~--- ...................... . 

£i~ri~:~~~~~~ ~ ~:::::::::::: :: : : : 

Num
ber of 
Osillb· 
llslt• 

rnm1ts; 
lllOlJ 

054 

2fi5 
115 
ao 
:N 
10 

11 
10 
5 
5 

101 

Avorngo 
11111u\Jor. 

278, 505 

111,•J:l2 
•15,881 
20,077 
12,389 

2,882 

2, 703 
2, 109 
1,038 

710 
40, !O•l 

----------·-·--~ 

~··~ 

nt 
l. 

.o 

.8 

100 

50 
10 
7 
.5 

4 
1 

.2 

.4 

.o 

.o 1 
0 
0 
{) 

.8 

.4 
,3 

17 . 7 

Rn.nk. 

....... 
1 
2 
3 
5 

10 

12 
16 
19 
20 

······· 

Valuo added by manufuoturo: 
1909 

Amount. Percent Rank. ortotnl. 

--
$399, 013, 072 100.0 ....... 
197' 834, 959 49.6 1 
7a,811,104 18.5 2 
a7, 755, 109 9.5 3 
19,347, 032 4.8 4 
a, 101, 8Sil 0.9 10 

2,581,520 o. 6 14 
2,672,627 o. 7 13 
1, 172,046 o. 3 20 

656,346 o. 2 22 
5U,480,H4 14. 9 ·-····· 

Per cent or increase.I 

Wage oamers 
(avemgo number). 

Value added by 
manufacture. 

1899- 1904- 1899- 1899- 190'1- 1899-
1900 moo 1904 1909 1909 1904 

------------------
25.2 14. 7 9. 0 42.0 39.a 1.4 

27. 6 13.4 12.5 30.8 34.6 -2.8 
3B. 2 38.2 -1.4 65.0 75.0 -11.4 
20.0 9.4 10.3 103.3 27.1 59.!l 

128. 7 36.4 67. 7 213.0 89.2 65.4 
50.0 20.2 24.8 6.0 (') 5.9 

(') C'\.9 (2) (2) 
(
2
)9.0 ''ls.o 11. 5 9.4 25.3 

87.0 34.3 39.3 197.5 65.1 80.2 
-52.3 -32.7 -29.2 -57.0 -0.2 -56.9 

........... ........... . --......... ~ ........... ····-····· ........... 

1 A minus sign ( - ) clonotos uooroaso. 'Inoluded in "all other states" in 1899and19()4. a Less than one-tenth of 1 per cent. 
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PART III.-BLAST FURNACES. 

GENERAL STATISTICS. 

Description of the industry.-The iron product of the 
blast furnace i'S called "pig iron," regardless of the 
character or grade of the iron or the disposition made 
of the product-whether cast into pigs, into :finished 
forms or shapes, or passed on in the molten state to 
subsequent processes of manufactu~e. F?rmerly al
almost the entire product was cast mto pigs, whence 
originated the term "pig iron." With the develop
ment of the steel industry, economy in manufacture 
was effected by subjecting a largo proportion of the 
iron while yet in the molten state to further manu
facturing processes, most of it being converted into 
steel. 

The term "pig iron," unqualified, embraces all 
grades of iron, including spiegeleisen, f erromanganese, 
ferrosilicon, and other ferroalloys produced by blast 
furnaces.1 

1 Establishments manufacturing fen:oall~ys in ele~tric furnaces 
are classified as engaged in the chemical mdustry, m the branch 
comprising establishments manufacturing "chemical substances • 
produced by the aid of electricity." The production can not be 
shown without disclosing individual operations. 

Table 5 

Pig iron is classified according to the kind of fuel 
used in the smelting and also according to the purpose 
for which it is adapted or according to the composition 
of the iron. The statistics of the production of pig 
iron classified according to kind of fuel used and 
according to grade will be found in later tables. 
· Inasmuch as statistics for all blast furnaces asso~ 

ciated with steel works or other enterprises have been 
segregated and included in the tables of the present 
report, it gives a complete presentation of the industry. 

Suinmary and comparison with earlier censuses.
Table 5 summarizes the statistics of the blast-furnace 
industry for each census from 1869 to 1909, inclusive. 

The industry in 1909 employed 38,429 wage earners, 
to whom $24,606,530 was paid in wages. The value 
of the products was reported. as $391,429,283, but the 
cost of materials (including the large item of fuel cost) 
was $320,637,889, equal to 81.9 per cent of the value of 
products. The processes in the industry are compar
atively simple, and the value added by manufacture is 
relatively much less than in most other industries. 

BLAST FURNACES, 

Number or amount. Per cont of increase.1 

1909 1904' 1899' 1889 1879 1869 1899- IDOi-11899- 1889- 1879~ 1869-
1909 1909 19().i 1800 1889 1879 ----

Numberofestabllslunents ............... 208 190 223 304 341 '386 -6.7 9.5 -14.8 -26.G -10.9 -11.7 
Persons engaged in the industry .......... 43,0~~ 37,335 41, 046 (') (!) (1) 4.0 16.3 -0.0 . ...... ....... ...... 

Proprietors and llrm members ........ 26 •18 (I) (1) ~!l ·io0:9· 84. 0 -45.8 ······· ....... ...... Salaried employees .................. 4,584 2,231 1, 757 (I) (1) 105. 5 27.0 . 'i7:.i' "(6j" "{•)"' Wage earners (average number) ..... 38,429 35,078 39, 241 • 33, 415 6 41, 695 27,551! -2.1 9. 0 -10.0 
Primary llorsepower ..................... 1,lTd,422 773,278 497,272 248, 928 (1) 63, 900 136.0 51. 7 55.5 09.8 ··59:5 Capital. ............................. - .. - $487, 580, 659 $236, 145, 529 $143, 159, 232 $129, 547, 485 $89, 531, 302 $50, 145, 326 2•10. 0 106.5 65.0 10.5 44, 7 
Expenses ..•.•..•...•••.................. $362, 810, 409 $210,555,467 $159, 755, 409 $132, 667' •135 (1) (1) 127.1 72.3 31.8 20. •1 

"'(6)" .. {o)"' Services ............................. $31, 131, 142 $21,825,410 $20, 788, 520 $16, 226, 145 $12, 655, 428 $12, 475, 250 49.8 42.0 5.0 28.1 
Salaries .......................... $6,524,612 $2,890,897 $2,304,120 (j) 

~!l ~I) 183.2 125. 7 25.5 . . . . . . . ······· ...... 
Ma~i~~~::::::::::::::::::::::::::: $24, 606, 530 $18, 934, 513 $18, 484, 400 (1) 1) 33.1 30.0 2.4 "io::i· "87:8' $320, 637' 889 $178, 941, 918 $131, 503, 655 $110, 098, 615 $58, 619, 742 $45,498,017 143. 8 79.2 30.1 28.8 
Mlscellnneous ........................ $11, 041, 378 $9, 788, 139 $7,463,234 $6, 342, 075 (1) (1) 47.0 12.8 31. 2 17. 7 ''(Jgj' ··28:3 Value ofa.1,iroducts ....................... $391,429,283 $231, 822, 707 $206, 756, 557 $145, 043, 153 $80, 315, 569 $69, 640, 498 89.3 08.8 12.1 42. 0 

Value a dcd by manufacture (value of 
Rroducts less cost of materials) .......... $70, 701, 394 $52, 880, 789 $75, 252, 902 $35, 544,538 $30, 695, 827 $24, 142, 481 -5.9 33.9 -29.7 111. 7 15.8 27.1 

Pg iron produced (tons) ................. 25,651, 798 16,623,025 14, 447, 791 8, 845, 185 3, 375, 912 1, 832, 876 77.5 M.3 15.1 63.3 162.0 84.2 

1 A minus sign (-) denotes decrease. Where percentages are omitted, comparable figures are not available. 
• Excluding statistics for a blast furnace operated by a penal institution. •Includes idle establishments. 1 Comp1m1blc figures not available. 
• Includes employees engaged in mining operations when the mines, ovens, quarries, or kilns were owned or operated by concerns operating tho blast furnaces. 
• Percentage omitted because figures are not strictly comparab}e. 

The production of all kinds of pig iron during the 
census year 1909 amounted to 25,651,798 tons, as 
compared with 16,623,625 tons in 1904 and 14,447,791 
tons in 1899, an increase of 54.3 per cent for the 
period 1904-1909 and of 15.1 per cent for the period 
1899-1904. For the decade the increase was 11,204,-
007 tons, or 77 .5 per cent. During the decade there 
was, however, a decrease in number of establishments 
and of wage earners. The value added by manufac
ture in 1909, though greater than that in 1904, was 
less than that in 1899, the decrease being due, in the 
main, to increase in the pri~es of materials, particularly 
of ore and coke. The average cost of materials per 
ton of pig iron in 1909 was $12.50, or 81.9 per cent 
of the average value per ton of pig iron produced 
($15.12), whereas in 1899 i-t was $9.10, or 63.6 per 
cent of the value of the pig iron ($14.29). It should 

be borne in mind in this connection, however, iliat 
much of the ore and fuel used in blast furnaces at 
present is produced by the owners of the furnaces or 
by affiliated concerns, and that the values assigned 
to materials are doubtless in many cases more or less 
arbitrary. The decrease :in the average number of 
wage earners is due to :improvements in equipment 
and methods. 

There has been an increase in the average annual 
pig-iron product per wage earner from 265 tons in 
1889 to 368 tons in 1899, 474 tons in 1904, and 668 
tons in 1909. The average tonnage per wage earner 
for the largest plants is much higher. The 13 estab
lishments producing over 500,000 tons of iron each 
employed 9, 195 wage earners in 1909 and reported 
an output of 10,384,146 tons of iron, or an average 
of 1,129 tons per wage earner. 
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The figures repres~nting the i:er .capita production 
f pig iron, as given m Table 6, mchcate the great de
~elopmcnt of the iron and steel industry during the 
last few decades. 

===="~-·-c=,~===========;o========TF==~========= 

Table 6 
CENSUH, 

--------~---

1010 ••••..•.•••.•.••....•.....•.••.•..••. 
1900 •••.••.•••.•••..••.•.• - ••••••.••..••• 
1890 .••..••.•.•..•••..•.•..••.•.•.•.•.... 
JBSO •.••• · •• • • • • • • • •• • · • • • • • • • • • ••.•• • .•• 
1870 •••.••..•••••.•.•.••..••••.•••••..•.. 

Populo.tlon 
Of tiHl 

UniLotl Stutes. 

Dl, D72,2G6 
10, nrM,575 
02, D-17, 7(.! 
uo, 155, 1sa 
:mJ ons, an 

PIG·ll\ON PRODUCTION 
('rONS). 

'l'otal. I'or 
capita. 

0, 2789 
0. IQOl 
0, 1105 
0.0073 
o. 0475 

The population is for the year in which the census 
was taken; the production of pig iron is that, in gen
eral, of the preceding calendar year. 

During this period of 40 years the population of the. 
country increased 138.5 per cent, while the pig-iron 
production increased 1,299.5 per cent. 

Geographic distribution.-The distribution of the 
active blast-furnace establishments is shown by the 
following map. All establishments of this kind are 
indicated, with the exception of one in Pueblo County, 
Colo. On the Pacific coast, one establishment m 
Washington and one in Oregon were idle in 1909. 

BLAST J!'URNAOES-J,OOATION OF ES'rABLISRMENTS: 1909. 
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More than two-fifths of the pig-iron product of the The Lake Erie district, comprising parts of u· h' 
Oh

. p 1 . d N .tv.uc 1gan, 
country is produced in western Pennsylvania, eastern 10, ennsy vama, an ew York repo t 1 . l ' . r ec 34 
Ohio (not including counties bordering on Lake Erie), furnaces, wlnc 1 produced 3,387, 998 tons of I)i ·, . 

l · d' · l ,., i· t · t b l · l · g non and the panhandle of West Virginia. T 11s istrrnt a1~c ~11e o~ rm . ore ermg ~ 1e .southern part of Lak~ 
re.ported, in 1909, 105 active furnaces, which produced Michigan, rncludmg countrns m Wisconsin Ill' . 

d 
. ' mo1s 

10,677,527 tons of pig iron, or 41.6 per cent of the total an Inchana, reported 34 furnaces, ':'ith an output of 
output of the country. The ores used are almost 3,228,167 tons. All of the establishments in th' 

. . Ll s . IS exclusively from the Lake Superior district, commg regrnn use a rn uperrnr ores. 
down by water to Lake Erie })Orts, and thence being . The map here P.resontocl sh?ws graphically the i _ 
transported by rail to the furnaces. iron output of the iron-proclucmg states in 1909 Fp g . . · ur-

Other important districts in which cheap freights ther details as to p1:oduct1011, by states, are presented 
on ore and fuel meet consist of the counties bordering later. The product1011 and rank of the principal stu,t 
on Lake Erie and on the southern encl of Lake Michigan. for each census since 1870 are given in Table 20. es 

• 400,000 tons 
G 300,000 to 400,000 tons 
,ct 200,000 to 300,000 tons 
FJ 100,000 to 200,000 tons 
0 LessthanlOO,OOOtons 

PIG-IRON PRODUCTION, BY STATES: 1000. 

Summary, by states.-Table 7 summu,rizes the more 
important statistics by states, the states being ar-

ranged according to tho value of products reported 
for 1909. 

Table 7 DI,AST >'UR:N"ACES • 

. ··--·-· ·-··--·~·"·-·-· .. 
.ii 
5 Wage earners. Prnducl.s. Vnluo aclclod by I 1nr em1 !. of incronso.1 
a numufucturn. 

.Cl 
:Kl ··----.. ·--·--,.. 

STATE. 

~~ Rank. Total value. Pig iron (tons). Rank. \Vngn 1mrnc1n1 Vnlnoof Vnltto added by 

iii~ Aver· Per Por 
(avcrngo 1111mht1r). prnclncts. munnfacture. 

age cent 
'S num· of to· Amount: cont -- ------ ·---.. -·-·---
.., ber: ta!: 

Per Rank. Rank. 1900 
of to-

lH!l!l_IHJ(H. .8 1909 1909 Amount: cent Amount: tnl: 

ffe "" <!: 1909 of to. 
1909 1909 IH!l!I· l!IO·l ·· lH!lfl- l81l!J- 1800- 11104- 1899-

0 ta!: g <!: g <!: "" Cl; ll>Oll 1!100 l!)(J.1 11100 1\JO!) lllo.i 1009 moo IU04 
"' "' 0 :<; .... .... 1909 "' "' "' "' "' "' --- - - ........ .... .... .... ,... 

- - ---- - ·----,.~- ---~- - -- I··-···-· -·- ----- -- ·---~ '-····· ........ --- ----
Unite ct States .. 208 38,429 100. 0 ... ... $391, 429, 283 100.0 25, 651, 798 ... --- ... ... $70, 791, 394 100. 0 -2.1 0. 0 -lO.O 89. 3 68. 8 12.1 -5.9 33. 9 -29.7 

Ponnsylvunia ••.... 66 14, 521 37. 8 1 1 168, 578, 413 43.1 1 l!O, 911, 670 £l:'·:"···· ······· 40 7,295 19. 0 2 
1 1 20, 504,385 :17. 4 1 1 -!l.7 ·I. 7 -13. 7 nn. o !W.O fi.~ -29.3 25.4 -43.6 

2 83,099,238 21.4 2 2 5, 440, 971 

New0~~rk:::: ::::: 6 2,493 6. 5 4 4 38, 299, 897 9. 8 
2 2 15, 274, 51() 21.0 2 2 20.H 3·1.2 -10.ll 107. a 10-1. H 1. 2 -9.2 82. 2 -50.2 

9 2,298 6. 0 5 
3 3 2, 408, 772 a 3 7,391,435 10.4 a 3 -17. 2 30.r. -:lll.fi Jr.2. 7 •IO. I 80.-1 llil.5 -11.2 141.6 

Alabama .•........ 
5 20, 620, 948 o. 8 4 5 1,717,091 19 3, 783 9. 8 3 3 

5 5 5, 703, 7R8 8.1 5 fl 122. 5 47.1 liO.!I 427. n 208. :i 71.1 270. 9 152.3 47.0 
Michigan .•........ 21, 235, 984 5.1 5 4 1, 761, 5'14 11 l,OIG 2. 6 8 7 5,824,390 1.5 

4 4 5, 758, G23 8.1 4 .j -2-1.0 -2.1.tl -1.0 57.-J 27. (i 2:1.4 -2.0 2.2 --1.2 
7 G 327,644 9 g I, 000,885 2.3 G (\ 08.1 -lfl.8 122.0 lfiO.:l 25.•1 uu. (i 73.5 3. 9 67.0 

Virginia ........... 14 1,320 3. 4 G 8 5,380,287 1.4 8 11 ~y isconsin ......... 5 758 2. 0 10 12 ·1, 793, 756 1.2 10 
387, 328 7 8 971, 080 1.4 0 lJ -17.2 22.1-:12.2-17.2 01.2 -48.0 -5·1.4 55.l -70.6 

K~;';1i,~~;;::::::::: 13 1, 143 3. 0 7 fi 
12 285,45·1 13 12 875,20G 1.2 11 i :11.11 m.a -12.nl o;,.:1 r.r..u (\. 0 -1.0 G.3 -G.9 

4 331 0. g 14 14 
4, 653, 125 1.2 12 10 333,HG 8 G 1, 272, 45U 1.8 8 8 -:J5.2-15.8-2:l.O -0.9 35. i -27.0 -16.5 55.;J -46.8 

.All other states .... 21 3,471 9.0 
1,478, 595 0. •1 15 14 86, 371 15 15 302, 705 ~:t~~ .~~ :::::: :::::: :::::r:::: ... ... 30, 855, 644 1.9 .. r. l, 922, 531 5, 076, 156 

1 Percen tages a.ie based upon figures m Table 34. A minus sign(-) donot!'S decrease. 
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The table shows that although Pennsylvania is far in 
advn.nce of all other states, the blast-furnace industry 
incroased much less rapidly, proportionately, between 
1899 and 1909 in that state than in either New York, 
Illinois, Michigan, or Ohio. A fu:tl1er. d~scussion of the 
relative importance of the stfl.tcs m tlus mdustry is pre
sented in connection with the statistics of tonnfl.go. 
The rankings shown in tho table represent the rank 
of the specified state among u,ll the states, those not 
shown separately being t.aken into consideration. 

Persons engaged in tl1e industry.-Table 8 shows, by 
classes, for 1909, the number of persons engaged in 
the blast-furnace industry. 

Table 8 l'ERSONS ENGAGED IN TUE 
BTo\ST-L'URNACE INDUS'l'RY ! 
190U 

'J'ot1il. Malo. Female. 

42, 715 346 
1, 112 7 

43 5 
200 2 
809 

:1, 182 331 
:l8,421 8 
38,:l5:J 8 

()8 

All classes................................. 43, OGl 
Proprietors nnd officln,Js. • • . .. . .. .. .. . . .. .. .. .. . . . 1, 110 

Proprietors and firm mombm'N............... ·J8 
Salaried officers of corporntlon"............... 202 
Superintendents cmd mnnagorn.. . . . • . . . . . . . . . 80ll 

Clerks............................................ 3,5l:l 
Woge eamers (11vcrn~o n11ntbor). . . . . . . . . . . . . . . . . . as, 120 

16 years of age 11ncl over. . . . .. . . . . . . . . . . . . . . . . 38, :lOl 
Under 1G years of age......................... 68 

Of the total number of persons engaged in the in
dustry, 2.6 per ccmt wero proprietors and officials, 

8.2 per cent were clerks (this class including other 
subordinate salaried employees) and 89.2 per cent 
were wage earners. 'l'he number of women and chil
dren employed as wage earners is insignificant. 

In order to compare the distribution of persons 
engaged in the industry according to occupational 
status in 1909 with that sho·wn at the census of 1904, 
it is necessary to use the classification employed at 
the earlier census (see Introduction). Such a com
parison is made in Table 9. 

Tablo 9 PERSONS :ENGAGED IN TllE llLAST-FURWACE 
I:NDUSTRY. 

CLASS, 1U09 lUOJ Percent 
of in· 

Per cent . I Percent 
crease: 

Number. distri- Number. distri· l!JO!-
bution. bution. 1909 

------
Total. ...................... 43,061 100. 0 37,335 100.0 15.3 

Proprietors and firm members ... 48 0.1 26 0.1 84.6 
Salaried employees .•............ 4,584 10. G 2 231 6.0 105.5 
Wage earners (average number) .. 38,429 80.2 35:078 94.0 9.6 

Wage earners employed, by months.-'rable 10 gives, 
for 1909, the number of wage earners employed in the 
blast-furnace industry on the 15th (or the nearest 
representative clay) of each month during the year 
for the 10 states in which an average of at least 500 
wage earners were employed during the year. 

Table 10 WAGE EARNERS mtPr.OYED TN THE BLAST-fURNACE INDUSTRY! 19091 

STATE, Avcmgc 

October. I Nb~~'.11-nu1uhor Jnnunry. Fcluu~ Mnreh. April. May. June. July. August. Septem- Deeem-
<luring UL')". ber. bor. 

tlrny!lal'. 

-------------- -----------
United States ........................... 38, 429 34, 755 34, 369 34, 156 33, 458 34, 606 36, 537 37,429 38, 182 41, 988 43,841 45, 092 46, 727 

Alabama ....................................... :i, 783 3,!)1)7 3,4·12 3, 4811 3, 401 3,304 $,.118 3,477 3, 811 4,146 4,306 4,609 4,436 
Illinois ......................................... 2,40:J 2,06,9 2,21i2 

2, ~~l~ 2,202 2,412 2, f,(\Q 2,184 2,309 2,646 2,854 2,87·1 2,997 
Michigan ....................................... 1,010 IJDO 8ll0 011 1,055 914 074 1,002 1,235 1, 206 1, 23<1 1,227 

~~~~~~lL:::::::::::: :: : : : : : : : : : : : : : :: : : : : : : 754 O:J2 ll:J5 504 553 D3B 608 720 767 873 945 1,025 l,083 
2,208 2,010 2,0811 2,0GO 1,020 1,044 2,175 2,3•19 2,33.5 2,605 2,649 2,582 2,842 

Ohio ........................................... 7, 205 o,:m n,214 0,428 6,393 6,458 7,115 7,284 7,226 8,050 8,288 8,535 9,168 
Pennsylvania .................................. lil,521 13,347 12,UIJO 1£,569 12, 753 13,377 13,801 H,187 14, 627 15, 920 16,403 16, 890 17,407 
Tcnuessco ...................................... 1, loJ:J 1,461 1,:na 

1 

1,21B 029 893 047 977 013 1,072 1,215 1,337 1,362 

~~~~~hi:::::::::::::::::::::::::::::::::::::: l,:J20 1, 141 1, 1'17 1,240 1,155 1,114 1,119 1, 185 1,433 1,300 1,~~g 1,652 1,704 
758 (i98 7511 7(15 792 880 817 654 581 743 813 804 

'Tllo month of maximnnt t\m11loymont fol' ottnh state is lnlllcatcd by bolclfaco Jlgnros and that of minimum omployment by italic fignros. 

In the industry as a whole the largest number of 
wage earners employed during any month of 1909 was 
46,727, in December, and t.he smallest number, 
33,458, in April. In the majority of tho states the 
maximum number wn,.s employed in December and 
the minimum number in the spring or early summer 
months. For the entire industry the number employed 
in April was 71.6 per cent of th~ number in December. 
For January the number employed was 74.4 per cent 
of that in December, the number decreasing from 
January to April and then increasing from April to 
December. The average number employed during 
the year formed 82.2 per cent of the maximum num
ber. This industry is not affected by seasonal 

climatic conditions, but is much affected by changes 
in general business activity. The increase in the 
number of wage earners from April to December was 
duo to the recovery of business generally after the 
depression of 1907 and 1908. 

Prevailing hours of labor.-In Table 11 the wage 
earners have been classified according to the 11ours of 
labor prevailing in the establishments in which they 
wore employed. In making this classification the 
average number of wage earners employed in each 
establishment during the year is classified as a total 
according to tho hours prevailing in that establish
ment, even though a few employees worked a greater 
or a less number of hours. 
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'Fable ll 

S'.l'Al'E. 

A\'ERAGE NUMBER OF WAGE EARNERS IN THE 
BLAST-FURNACE INDUSTRY: 1909 

'l'otal. 

In establishments with prevailing 
hours-

Between 72 and 
60 and 72. over. 

--------1·~·-------------
United States ......... . 

fu~o~~~:: :: :: : :: :: :: :: :: : : : 
Michigan ................... . 
New 1ersey ..••.............. 
NewYork .................. . 
Ohio .•.•.................... 

i1~~~~~~~:::::: :: :: :: : : :: : :: 
Pennsylvani£t .•............ · 1 

'Vlseonsin .....•............. 

38, 429 
3, 783 
2,493 
1,010 

754 
2, 298 
7,295 

14, 521 
1, 143 
1,320 

758 

190 1, 114089 4, 057 33, 033 
1,454 2,221 

::: ::: :::: :::::: :: :: ·•··•• ·55· 
86 ·•••••·••• 

101 374 
606 . ..... iii. ······ooi· mo 

. . . ... ... . 189 ....•..... 
73 . . . . . • . . . . 145 

2,i~~ 
6G8 

1,823 
0, 689 

13, 637 
954 

1, 102 
758 

The operation of a blast furnace is necessarily con
tinuous, and most furnaces operate with two 12-hour 
shifts and work seven days a week. Of the total 
number of wage earners, 31,729, or 82.6 per cent, were 
in establishments where the prevailing hours were 
over 72 per week, and 1,304, or 3.4 per cent, in estab
lishments where they were 72 per week. No estab
lishments reported their prevailing hours of labor as 
54 per week or less, and but one-half of 1 per cent of 
the wage earners were employed in establishments 
where the prevailing hours were between 54 and 60 
per week, 3 per cent in establishments where they 
were 60 per week, and 10.6 per cent in establishments 
where they were between 60 and 72 per week. 

Character of ownership.-Only 12 establishments in 
the blast-furnace industry, or 5.8 per cent of the total 
number, were owned by individuals or firms in 1909, 
and the value of the products of such establishments 
was only $4,913,632, or 1.3 per cent of the total. The 
business is one of large units, and is mainly in the 
hands of corporations. 

Size of establishments.-In order to throw some 
light upon the subject of the prevailing scale of opera
tions in the industry, the establishments are grouped, 
first, according to value of products, and then accord
ing to number of wage earners. It should be noted 
that in this classification each establishment is con
sidered by itself and no regard is paid to the fact that 
two or mOl'e plants may be controlled by a single 
concern. 

Table 12 groups the establishments according to 
value of products, and shows for each group, for 1909 
and 1904, the value of products and the amount of 
pig iron produced. It also gives the average value of 
products and output of pig iron per establishment. 

In 1909, 86 of the blast-furnace establishments, or 
41.3 per cent of the total number, reported products 
valued at $1,000,000 or over, as compared with 49, or 
25.8 per cent of the total, in 1904. While these estab
lishments represented a minority of the total number 

reported, they reported 85 8 per cent of the total 
value of products and 86.1 per cent of the pig-iron 
tonnage in 1909, and 74.8 per cent of the value of all 
products and 73.5 per cent of the pig-iron tonnage 
1ll 1904. 

Table 12 

VALUE m• PRDD.UCTS PER ESTABLISIIMENT. 

Total: 

Nmn
berof 
estab
lish-

men ts. 

BLAST FURNACES. 

Value of all 
products. 

Pig iron 
prod need 

(tons), 

1009. • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 208 $391, 429, 283 25, 651, 798 
1904............................... 190 231,822,707 16,623,625 

Less than $100, 000: 
1909 •••. . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 700, 718 31, 123 
190!.... . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 783, 533 45, 334 

s100,ooo and less than s1,ooo,ooo: 
1909........ .• • . • . . . . . . . . . . . . . . . . . . . . . . . . . 108 54, 735, 742 3, 536, 186 
1904 .........•.......... ·················· 12~ 57,717,931 4,352,893 

Sl,O~~gg~. ~-~~-~~~'.·:.......................... 86 335, 902, 823 22, 084, 480 
1904 .............•........ ·········· .. . ... 40 173,:l21,243 12,225,398 

Per cent of total: 
1009................................ 100. 0 100. 0 100. 0 
1904........... .. . . . . . . . . . . . . . . . . . . . 100. 0 100. 0 100. 0 

Less than $100,000: 
1909...................................... 6.7 0.2 0.1 
19o.1..... .•• .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . 10. 0 o. 3 0.3 

$100,000 and Jess than $1,000,000: 
rnon.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51. 9 14. o 13. s 
1904.... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64. 2 24. 9 26. 2 

$1,000,000und over: 
1909...................................... 41. 3 85. 8 86.1 
190-1...................................... 25.8 74.8 73.5 

Average per establishment: 
1909........ ...... .... ....•.•. ... ... .. . ... .. $1,881,872 123,326 
1904........ •. •. . . . . . . . . . . . . . . . . . . . . . . . . .. • . 1,220, 120 87,493 

The average number of wage earners per establish
ment was the same (185) in 1909 as in 1904, but dur
ing this five-year period the average value of prod
ucts per establishment increased from $1,220,120 to 
$1,881,872, or 54.2 per cent, and the average value 
added by manufacture from $278,320 to $340,343, or 
22.3 per cent. The average output of pig iron per 
establishment increased from 87,493 tons in 1904 to 
123,326 tons in 1909. 

Tuble 13 gives, for 1909, a classification of establish 
ments according to average number of wage earners 
and shows the average number of w11ge earners em 
ployecl in establishments of each group for 10 of the 
leading states. 

Of the 208 establishments, ·5.3 per cent employee 
from 1 to 20 wage earners each; 12.5 per cent, from 
21 to 50; 25 per cent, from 51 to 100; 35.G per cent 
from 101 to 250; 14.9 per cent, from 251 to 500, 
and 6. 7 per cent, over 500. Of the total number of 
wage earners, 55.3 per cell't were m establishments 
employing over 250 wage earners. The per cent 
distribution of the wage earners by groups was as 
follows: In establishments employing 1 to 50 wage 
earners, 2.9 1rnr cent; in those employing 51 to 100, 
10.7 per cent; in those employing 101 to 250, 31.l per 
cent; in those employing 251 to 500, 27 .3 per cent; 
and in those employmg over 500, 28 per cent. 
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Table 13 nf,AST FURNACES EMPLOYING m 1909--

TOTAL. 

ST.A.TE, 

lto 5 
wage 

earners. 

fi to 20 
wngo 

earners. 

21 to 50 
wagG 

earners. 

51 to 100 
wage 

earners. 

101 to 250 
wage 

earners. 

251 to 500 
wage 

earners. 

501to1,000 
wage 

earners. 

Over 1,000 
wage 

earners. 

Es· Wago Es· Es· Es· Es· Es· Es· Es- Es-
tnh· aunmrs tab· Wngo tub· Wage tab· Wago tab· Wago tall· Wago tab· Wage tab· Wage tab Wa 
lisll· (avomgn lish- cmmors. lisll- earners. lish· earners. lish- earners. Jish- oarnors. lish· earners. Jish· earners, Jish: oarn~~. 

ments. numlJor). monts. mcnls. mcnts. meut~. ments. mcnts. ments. mcnts. 

------1------ --------------------------------------
united States .. 208 38, 429 118 26 988 52 4, 004 74 11, 958 31 10,49G 13 9,241 1,527 

Alabama .. ·•····•··· rn a, 783 ....... ········ ····--· --······ 2 73 3 211 10 1, 529 2 727 2 1,243 .............. . 
ruinois .............. G 2,110;.J ······· ···-···· ······· ········ """75' 1 80 
MJchigan ....... · .... 11 1, OlO ······· ········ ....... ........ 2 6 394 

3 
2 284 1 

900 2 1,513 ............. .. 
263 ............................. .. 

New Jersey ......... · ·1 754 ······· ·-······ ........ --·-···· ....... ········ 1 86 2 351 1 317 .............................. . 
NowYorlc ........... 0 2,298 ·-····· ........ ....... ·······- ....... ········ 3 281 2 348 3 1,149 1 520 , ............. . 

Ohio ................. ,10 7,21)5 2 3 112 8 032 
p8nnsy!vanm ........ OG 1•1, 521 5 5 55 6 251 15 1,137 
T~Ill!~see ........... 13 l,H3 ······· . ....... ········ 6 241 5 4°'1 
Vrrgmm, ............ 14 l ,320 ······· ........ 1 20 1 50 7 616 

20 3,155 6 2,198 2 1,106 .............. . 
22 3, 938 11 3, 705 5 3, 903 1 1, 527 
1 180 1 309 ............................... . 
5 034 ............................................. .. 

Wlsconsm .......... · 5 758 ······· ........ 1 15 . ...... ········ 1 02 2 381 1 2i0 ............................... . 

Expenses.-As stated in tho Introduction, tho census 
does not purporb to furnish figures tlw.t can be used 
for determining profits or tho totn,l cost of manufn.c
ture. Facts of interest cm1, however, be brought 
out concerning tho relative importnnce of tho principal 
classes o:f expense which make up tho tot.al. T11ble 14 
shows in percentages, for 1000, 1004, and 1890, the 
distribution of those cxponsos ttmong tho soveml 
classes indicated for tho country as a whole, with 
figures :for 10 of tho loading st:1t.os, :for 1009 only. 

Tablo 14 

ST.A.TE. 

rim Cl.:NT o~· TOTA!, RllPOltTED EX· 
l't·:NHEH 01!' UiiAH'r l!'URN.A.<.ms ltErltE
m,:~·mn BY-

·------~--···----

M1sco1. 
Salaries. Wngcs. Matorinls. lltt~~~us 

ponscs, 

---------·-·· --· ---...... --·1----1------
United States: 

1909 ......................... . 1. B 6. 8 88.4 3.0 
1004 ................... ······· 1. 4 9.0 85. 0 4.G 
1899 ......................... . 1. 4 11. 6 82. 3 4, 7 

~~-=~==~__::= == = 
!ndividua\ states: 1009: 

Alabama .......................... . :i.o 10. 0 81. 0 4. 2 
Illinois ........................... .. l.'l 5.2 uo. 'l 2. u 

JJ!*if~~:.::::::::::::::::::::::::: 
2.8 ll.8 80. 0 5.4 
2. 8 11. 0 70. 4 li.O 
1. 7 7.4 88.0 2.0 

Ohio .............................. . l. 8 ll.G 88. 5 3.1 
Ponnsylvauin ..................... . 

i1:::~~r;~~::::: :: : : : : :: : : : : : : : : : : : : : 
Wisconsin ......................... . 

1. 5 (i.0 80. (\ 2.0 
a. 5 12.4 80.8 a.a 
:l.fi 10.1 81.8 4.0 
2.2 10. Q 83.8 3.3 

------·----·--··-.. ·-·--·-----.. -----·-------
The cost of materials (including fuel) constitutes 

by far the most imporktnt element of expense in pig
iron production. For the United States as n. whole 
a comparison of tho por cent distribution of expenses 
for 1909 with that for 1899 indicn.tes a marked in
crease in the relative importn.ncc of cost of m11terials 
and a decrease in that of wages. 

:Miscellaneous expenses, which constituted 31)er cent 
of the total expenses in l 009, ttro roltt tively less im
portant in this industry tlrnn in most others. In foct, 
among the leading industries, only tho construction 
and repair shops operated by steam-railroad compa
nies and the copper and lend smelting industries show 
a lower proportion. Tho percentage for all ;manuf ac
turing industries combined was 10.5. 

Illinois shows, for 1909, the lowest propol'tion of 
expenses for services, 6.6 per cent, and the highest for 
materials, 90.4 per cent. The lowest percentage for 
materials was reported for Michigan, 79.4 per cent. 
The lower ratio in this state is due in part to the 
fact that most of the Michigan plants are charcoal 
furnaces manufacturing their own charcoal, and in 
some cases the labor employed in woocl cutting ancl 
charcoal burning was charged not to material, but to 
wages. 

Engines, power, and fuel.-The amount of power 
was fast reported for the industry at the census of 
1869, and the total horsepower increased from 63,900 
in 1869 to 1,173,422 in 1909. Table 15 shows the 
number· of engines or other mot.ors, according to 
their character, employed in generating power (in
cluding electric motors operated by purchased cur
rent) and their total horsepower, as reported 11t the 
censuses of 1909, 1904, and 1899. It also shows 
separately the number and horsepower of electric 
motors, including those operated hy current generated 
in tho establishments. 

'J.'ablo lli llLiST PUI1NACES. 

NumbBr of Per cent 
POWER. engines or rr orsepower. distribution 

motors. oflwrsepower. 

moo 1901 1890 1909 1904 1899 1909 190! 1899 

---- ------- - - -
Primary power, 

total.. ......... 3,093 1, 617 1,316 1,173,422 773, 278 497,272 100.0 100. O·lOD. D 
.. = 

Owned ............ 2,0JO 1, 603 1,316 1,158,572 773,139 497,272 08. 7 100.0 100.0 
-- -- - - -

Steam ......... 2,568 !, 555 l,29i 1,033,033 762,382 494, 798 88.0 98.6 99.5 
Gas ............ f>O 27 125,230 3, 7.57 122 10. 7 0,5 (') 
Water wheels 

309 680 582 (1) 0.1 0.1 and motors .. 12 21 14 
Otller .......... ·-···· ··---- ······ . ........ 0,320 1, 770 0.8 0.4 

Rentod-Electrio .. 453 14 ...... 14,850 139 ········ 1.3 (1) ····· ----= = = 
100. 01100. 0 Electric motors. 3,462 1, 384 227 135,143 52,619 8,693 100.0 

--- ----· ----
Run by current. 

generated lly es-
a,oon 1,370 227 120,293 .52,471 8,693 89.0 90, 7 100.0 tablishrnent ....... 

nun !Jy rented 
453 14 ...... 14,850 139 11. 0 0.3 power ........... ·······- -···-

1 Less than one-tenth of 1 per cent. 
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The total primary power increased from 497 ,272 
horsepower in 1899 to 1,1 73 ,422 in 1909, ?r 136 per 
cent. This is a rate of increase much higher than 
that for ore consumption or pig-iron production. 
This increase in power used doubtless explains in part 
the fact that the average number of wage earners 
employed in 1909 was less by 812 than that in 1899. 

There has been a striking increase in the use of 
gas engines. Gas engines are of special interest as 
they represent largely the utilization of what was 
formerly a waste product-blast-furnace gas. Some 
of the gas engines now employed rank in power with 
the largest steam engines. The 60 gas engines 
reported in 1909 had an aggregate rating of 125,230 
horsepower, or an average of 2,087 horsepower per 
unit; the largest were of 4,000 horsepower. At the 
plant of the Indiana Steel Company at Gary, Ind., 
the use of blast-furnace gas has been carried to 

the point where it is the chief reliance as a source 
of power, and except for various auxiliary purposes 
and as a reserve in case the blast furnaces are shut 
down, steam has no place either in the furnace depart
ment or in the steel plant or the rollin()" mill 

b • 

The air blast is the largest consumer of power in 
blast-furnace operations, n large furnace requiring 
30,000 or more cubic feet of air per minute to be 
pumped against a pressure of 11 pounds and upward 
per square inch. 

There has also been a very marked increase in the 
use of electric motors as a means of applying the 
power generated within the establishment. The total 
horsepower of such motors increased from 8,693 in 
1899 to 120,293 in 1909. 

Table 16 shows, for 1909, the amount of each of 
the several kinds of power and of the different kinds 
of fuel used in the industry, by states. 

Tablo 16 JJLAST FURNACES: 1909 

I>rlmary horsepower. 
Elrctric Ftll'l used. horsepower. 

STATE. Num- Owned by establislunonts reporting. Total, Ocner- Coal. 
lier of rented atctl iu Oil, in-
estab- Total Rent- and the Coke eluding Gus lish- Water ed gen er- est.ab- Anthrn- Bitmn!- (short Wood gasoline p.ooo Charcoal horse- wheels (elee- ated by lish- (cords) (bushels). men ts Steam Ons cite nous tons). (bar- ect).' re- power. Total. engines. engines. and trie). cst1\b- rncnt (long (short rels). 
port- 1110- lish- report- tons). tons). 
ing. tors. mcnt. iug. 

------ ------------------------------
United States ... 208 1, 173, 422 1, 158, 572 1, 033,033 125, 230 309 14, 850 135, 143 120, 293 273, 543 1,166,135 31,649,865 27,141 19, 446 940, 622 38, 032, 618 

Alabama ........... 19 106,189 106,064 106,040 """7;600" 
24 125 7,081 6,956 ·---·-··· 142, 649 2,907, 745 91 ··.i;:iiio· 0,000 3, 735,045 

Ill!nois .........•... 0 70,41i3 70, 053 63,01i3 ....... 400 5,423 5,023 ......... 37,:J8!1 2,804,!llll !150 . ........ · 2i;s:io;uao Michigan ........... 11 17,403 17 ,403 17,403 ---·--·-- -······ ·····-·· 1, 714 1, 714 · · · s;oos· 9,107 123, 174 n 35:1 ........ ......... 
New Jersey .•....•.. 4 12,025 12, 025 12,025 .......... ····--- . ....... 350 350 7,025 410,4!11 8il0 ........ ········· ··········· New York .......... 9 95,416 80,477 52,157 34, 320 ....... 8,939 12,479 3,540 1,317 74,58(\ 2, 155,893 940 ·· ·· · io;ooo Ohio ...........•... 40 215, 739 213' 699 194,899 18, 800 ······- 2,040 25,012 22,072 ......... 277' 951 6, 183,253 ll21 271 72 

Pennsylvania ....... GO 476,680 474,292 449,032 25,100 160 2,388 68,185 05, 797 267,478 445, 710 13,248,051 2,!100 1-1 9·10, 558 476, 790 
Tennessee ......•..• 13 18, 150 18, 150 18,150 ......... ······- ········ 310 310 ......... 30, 298 5li5,380 lfi2 201 ---·----- 500,897 
Virginia ....•.•..... 14 17,320 17,320 17,320 ......... ······· 330 330 ......... 30,:J.Jl 028, lll3 ···12ri· · i.i;lioii· ......... 015, 663 
Wisconsin .......... 5 12,975 12, 715 12, 715 --------- ·------ 260 850 590 110 8, ll02 :!28, 786 129 4, 156, 478 
All other states .... ·I 21 131,072 130,374 90,239 40,010 125 698 13,409 12, 711 975 93,111 2, 1U4,332 267 ........ 2,86:l 6,685, 115 

1 Exclusive of blast-furnace gas. 
2 Not including 171,871 cords used fer charcoal mnnufacture, and reported as wood in the tables of Volume VIII ('rable O, Chapter XIII; 'l'ablo 3, Chapter XIV; and 

General Table II). 

The quantity of each kind of fuel shown in the 
table includes both that used for smelting and that 
used for the production of power. The returns for 
1904 and prior censuses did not distinguish between 
the fuel used for smelting and that used for generat
ing power or for other purposes, but the returns for 
1909 make this distinction. 

The coke, charcoal, and anthracite coal are essen
tially all used for smelting. In 1909, 115,173 short 
tons of bituminous coal were used for smelting, 
leaving a balance of 1,050,962 tons for other pur
poses. The total expenditure for fuel for both pur
poses and for rent of power in 1909 was $108,536,921, 
as compared with $44,199,382 in 1899, $37,893,283 
in 1889, and $21,917,002 in 1879. The increase for 
the decade 1899-1909 was 145.6 per cent. In 1909 
fuel and rent of power accounted for 33.8 per cent 
of the total cost of materials, as compared with 35.1 
per cent in 1904 and 33.6 per cent in 1899. More fuel 

is used in the blast-furnace industry than in any 
other. The amount of coke consumed in 1909, 
31,649,865 tons, represents tho product of substantially 
48,000,000 tons of bituminous coal, equal to over 
one-eighth of the total production of such coal in 
that year. 

The gas shown in Table 16 is nn.tural ga.s and does 
not include blast-furnace gas made and consumed. 
The quantity of blast-fumace gas utilized as fuel for 
steam production and in gas engines was reported for 
a number of the large plants, from which it has been 
estimated that there w11s produced by all phmts during 
the year approximately 2,900,000,000,000 cubic feet of 
blast-furnace gas, of which only a smtill portion was 
utilized. 'l'he caloric power of blast-furnace gas is 
low, about 110 British thermal units per thousand 
cubic feet, as compared with about 1,100 British 
thermal units for natural gas, but it represents the 
equivalent of 290,000,000,000 cubic feet of natural 



BLAST FURN ACES. 215 

gas. At the Gary plant, befor~ referred to, a~1n·oxi- the gas engines of the electric power stations which 
:mately 30 pe1• cent of tho gas is use~l fo1• heatmg the supply power for all other purposes to the entire 
blast, 7.5 per cent for steam product10n, 12.5 per cent plant, and 5 per cent is consumed by various auxiliaries 
for the gas engines used for blowing, 45 per cent for or lost in the process of cleaning. 

SPECIAL STATISTICS RELATING TO MATERIALS, PRODUCTS, AND EQUIPMENT. 

Materials use~-Smnmary.-T11ble 17. shows, ~n j blast fuurnces during each census year from 1879 to 
detail, the quantity n,ncl cost of the nrntormls usod m 1909, inclusive, for the United States as a whole. 

==============·.,====== ··"~···· -===- ============= 
Table l7 JlLAST FURNACES-MATERIA!.S USED, 

1909 19041 18991 

··············-··· $320, 037' 889 Total ..............••....••.•............••........•.....•............... 
=-=""====-=·!-======== $178, 941, 918 .................. $131, 503, 655 

IronD~;;;csiic::::: :::::::::: :: : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : 
Mill~f,';~W,soi·!1i;:tiic::::::::::::::::::::::::::::::::::::: :: : 
Fluxes ..................................................... .. 

<J8, :!53' 677 
•111, l105, 030 
1, 7•J7, 747 
1, U82,fi30 

13, 570, 815 

187,26<J, 601 
177,589, 789 

0,67'!,812 
5, fi.J.1, 859 

12, 239, 403 

B0,032, 8G2 
29,202,944 

829,018 
1, 805, 385 
8,325,209 

100, 945, 309 
96, 208, 2•JO 

4, 739, 123 
3,&10, 001 
6,888,547 

25, 360, 804 
24,612, 511 

7M, 383 
1,600, 813 
7,324, 743 

65,902, 922 
61, 795, 473 

4, 107, 449 
3, 772,385 
5,054, 725 

Fuel: 
Coke .......................... ·•·················•··•··•· • 31,MO,Rfl5 

~ :m, 032, n1a 
27:1,54:! 

2 1, !Oil, 135 

• 102, 134, •123 • 19, 739, 671 57, 120, 997 • rn, 401, 533 38,976, 770 
1,823,881 
2,297,419 
1,101,312 

2, 787, 026 4 37,273,500 2, 521, 887 '30,677,585 
• 90·1, 102 500, 037 l,812, 779 886,504 
o rn8,51ll • 807, 837 1, 340, ll07 n 932, 103 

Charcoal. ...................... ···.··· .................. . 

filt~~tl~~sc~~~iC."::::::::::::::::::::::::::::::::::::::: 
Oost of fuel for gcnomt.ing powrn', llll!l nmt uf l'""'"''· ....................... . 2,"'12,800 .................. 7 85,520 ·····-··--······· (8) 

All other nmtorin 18. . .. • . . . .. . . . . • • . . . . • . . . . . . . . . . . . . . . . . . .. • . . ..•...•.......... 7,052,015 ··············-··· ·!, 388, 752 .................. 12, 574, 2.Jl 

========= ···--··-· ·-·=·--·=·-=-=··=-=-=·'=·-===='"===-.....-'.'---==_.!_ ____ ...!L_ ___ __J_ __ . -- ... -

lllulST l'Vl\NACES-1!A TERIALll USED-continued. 

1889 1879 Per cont of incrot\Se.• 
.MAT.BUJA.I,. 

1899-1909 1881!-1899 1879-1BB9 

Cost. Tona. Cost. 
Tons. Cost. Tons. Cost. !1.'ons. Cost. 

-·--·-·l-----11·----·1-----11-------------

Total.................................................. . . . • .. .. . • . . .. $110, 098, 615 . .. . . . . .. . . . . . $58, 619, 742 14P ........ 19.5 ........ 87.8 

Iron ore........... .. . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . 15, 022, 421 
Domestic................................................. 14,IJ.18,f>7l 
Foreib'll .............. , . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . .. . . . ll7:J,81iO 

Mill cinder, scrap, oto... .. . . .. . . . . .. . .. . . ........ ...... .. . . .. 1, 1.1ri,m>0 
~~':.f;33"···· .. ·················· ....... ....... .. ............. fi,021,GSS 

G3,505J 530 li, <170, 182 33,205,278 90.ll 184. 2 68.fl 3. 8 131.9 01.3 
57,007,0<15 ................. ................. 89.4 187. 4 75.3 7. 3 . ....... ......... 
fi,807,5Hli · .... · aiii; ii:1· · .. · ··oii>;iia7· 131. 7 135. 5 -22.5 -30.4 
3,080,808 23. 0 ·17.0 39. 7 22.2 262.4 239.0 
•l,106,878 2, 820,508 2,5'17,336 81i.3 142.1 ·15.0 20. B 77.5 64,8 

Coke..................................................... • 0,237,IJ35 
Charcoal. • • . . . .. . • . . . . . . • • . . . . . .. . • • . . . .. • . • . . . . • . . . . . . . . < ll7, G72, Ifill 
Antlmwita coal.. ................... ,..................... 1, 70IJ, 85'! 
Bituminous coal. ..................... , .. . . . . . . .. . . . . . . . . ' ti5I, 008 

27, 131i, 780 2 2, !28, 2M 8,120,240 02.3 (IO) 78.2 42.1 334.1 237.5 
4,f•23, a2o .f 53, uoo, 828 3, 1179, 120 2•!.0 52.8 -54.7 -50. 7 25.5 22.9 
f>, !fl.I, 7fll 2,!J34, 084 8,012, 755 -09.1 (ID) -50. 7 -55.5 -23.0 -35.5 

750,1'22 2 1, 051, 753 2,005, 887 25.1 (1') 60.2 41>.0 -47.6 -63.8 

Cost olfucl for gonorntlng JlOll'Ul', l\!1({ 1'!111(; or powor .................... . (') .............. (') ········ ........ -·-····- -·-····· ........ -······ 
All other m11tDrJnl.• ....................................................... .. 1, 120, om .............. 3D,j15Q . ........ ........ ········ ·······- . ....... ....... 

1 Excludiur, stati~tks for(\ hlnsl funmcil op1m1l.nd l>y a 11mml l118t!Lut.io11. 
2 Tons ol ~ ,000 [lonndH. 
a Cqst of 31,430,530 tons t1wd !or smn!Uug; th11 cost of eolm uso1l for generating power, eto., was not reportoll separately and is inclulled bolow under "cost of fnel far 

generatmg power.'' 
I Uusho\s, 
'Cost of 265,401 to rm used for smelting; tho coHt or nnthrncitn coc1! t1No(l for generating powor, etc., was not roportod wparately and is included below under "cost of 

fuel for genemtlng power." 
" 6 Cost of 115,17:1 short t01rn mod for mnoli!ng; tho coHt ol hiLumlnouH c011l 11soll Ior gcnemting power, etc., was not reported separately and b included below under 

cost of fuel !or gonerntlng power." 
7 Cost of nn\\iml Ra• nrn r1111t ol 11ow<'.r 1\1111 heat. o A minus sign (-) denoto.1 decrease. 
'Not reported SQparatoly; f11cl l11olwJQ(! nllov11. 10 Figures not strictly compurab!o. 

Of the total cost of mntorinJs in 1909, which 
amounted to $320,637,889, t}rnJ; of iron ore and other 
iron-bearing materinJs rc1n·esontod GO.l })(ll' cent, that 
of fluxes 3.8 per cent, that of fuel--for smolting and 
for other purposes combined-33.8 per ce;nt, and that 
of all other matorials only 2.2 per C()lJ.t. 

. Ore.-The consumption of iron ore by blast furnaces 
~1. 1909 was 48,353,077 tons. The qrnintity used 
mcreased 90.G per cent during tho decttclo 1899-1909, 
as comparecl with. an increase of 68.9 per cex1t from 
1889 to 1899, ttnd 131.D por cent from 1879 to 1889. 
The consumption. of foreign oro moro tluin. doubled 
during the poriocl 1004-1909. 

Foreign ore constituted, in 1909, 3.6 per cent of the 
total ore consumption, as compared with 2.8 per cent 
in. 1904, 3 per cent in 1899, and 6.5 per cent in 1889. 
In 1909 the bulk of the foreign ore (73.1 per cont) was 
consumed by furnaces located in Pennsylvania, the 
next largest consumer being Maryland. The impor
tations of ore during the year 1909 aggregated 
J)J09,186 tons, including 212,765 tons of manganese 
ores and oxides. The imported iron ores were ob
tained from Cuba, Spain, Newfounclland, Greece, Rus
sia, Sweden, French Africa, and Canada, and the 
manaanese ores and oxides chiefly from British India, 
Brazil, Frnnce, Cuba, England, Japan, Russia, and 
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Germany. Manganese ore enters into the manufac
ture of spiegeleisen and ferromanganese. 

The total amount of iron ore shipped by mines in 
this country in 1909, as reported by the mines, was 
50,521,208 tons (including ore used by furnaces ad
joining the mines). The consumption of domestic 
ore by the blast furnaces was 46,605,930 tons, and that 
by the steel works and rolling mills 823,306 tons, 
making a total consumption of 47,429,236 tons. The 
difference between production and consumption, 
approximately 3,000,000 tons, represents increase in 
stocks at the mines, the lake ports, and the furnaces, 
together with exports, which amounted to 455,934 
tons. 

Table 18 shows, by districts, the total amount of 
iron ore used and sold in 1909, the amount shipped 
to furnaces owned or controllecl by the producer (dis
tinguishing furnaces at a distance and those adjoining 
the mines), and the quantity sold. 

Table 18 IRON ORE llINED; 1009 

KIND Ol' ORE AND llETl!OD OF DISPOSITION. 
Amount Per ceut 
(tons). of total. 

ALL ORE. 

Total amount used or sold _. -................... . 
Used in blnst lumaees a!Ill!ated with the mines .........• 

At a distance .. ·-···-· ......... --·-·-·-·_ .. __ .... ·----
At the mines ....................................... . 

Sol<l ................ -·-·----- ............................ . 

50, 521,208 100. 0 
32, 239, 481 03.8 
27, 806, 67:J 55.0 
4, 432,808 8.8 

18,281, 727 36.2 

LAKE SUPER!OJl ORE. 

Total amount used or sold_._.-··- .... _. __ ... _ ... 
Used in blast furnaces nfliliated with the mines._._ .• __ .. 

Ata distance ................................ ,, ____ .. . 
A.t the mines ........... _ ................ ____ ........ . 

Sold •.•••.•.•....•.••.... ··-- .......................... -·-

41, 242, 374 81.6 
25,467,822 50.4 
25,364, 248 50.2 

103,574 0.2 
10, 774,552 31. 2 

ROUTl!ERN DISTRICT ORE. 

Total amount used or sold __ .. -··-·_ ...... __ ._ ... 
Used in blast furnaces affiliated with the mines._ .•.. _ .. _ 

At a distance __ .. -·-· ................................ . 

Soll.t.'.~~.:1:'.1:~~:::: :: :: :: :::::::: :::: ::::::::::::: ::: :: : 

5,181,605 10. 3 
4, f>32, 318 9.2 
1,164,334 2.3 
3,467,084 6.9 

549, 287 1.1 

ORE o;• ALL OTIIEll DISTllJCTS. 

Total amount used or sold ... _ •.... _ .. _.-·-- .... . 
Used in blast furnaces afliliatecl with the mines._ .. _ .... . 

At o. clL,tance ........ ·--- ---· ·---- ...... _ .... -··-· .. .. 

Soll.~:~1~.:1:'.1:~~:::: :: :: :: :: :: :: ::: :: ::::::: ::: ::::::: ::: 

4, 097, 229 8.1 
2, 139, :141 4. 2 
1, 278, 001 2. 5 

861, 250 1. 7 
1,957,888 3.9 

This table brings out the largo extent to which iron 
mining and iron manufacture are controlled by com
mon interests. Of the total production, 63.8 per cent 
was for use in furnaces owned or controlled by the 
same concerns as controlled tho mines and only 36.2 
per cent was for sale to others. The Lake Superior 
dist.riot (Michigan, Minnesota, and Wisconsin) fur
nished 81.6 per cent of the total sup}lly, the southern 

district (Alabama, Georgia, and Tennessee) 10.3 per 
cent, and the remainder of the country (chiefly New 
York, Virginia, Pennsylvania, and Now Jersey), 8.1 
per cent. Most ore from the Lake Superior district 
whether sold or otherwise disposed of, is shipped to ~ 
distance, while most southern ore is used by blast 
furnaces adjoining the mines. 

Yield obtained from ore and other iron-bearing 
material.-In addition to ores the blast furnaces in 
1909 smelted 1,982,530 tons of mill cinder, scrap, and 
other iron materials, making with tho ore a total of 
50,336,207 tons of iron-bearing material. They prn
duced from this material 25,651,798 tons of pig iron 
the average yield thus being equal to 51 per cent of th~ 
weight of the iron-bearing materials used. The averacre 
yield of })ig iron was 52.1 per cont in 1904, 53.6 p~r 
cent in 1899, 54. 7 per cent in 1889, and 49. 7 per cent 
in 1879. Although these variations in yield are duo to 
some extent to changes in tho proportion of foreign ore 
and of mill cinder, scrap, etc., 'Used, they arc due 
chiefly to changes in tho grade of domestic ore used. 
Tho increase in tho percentage of yield for tho decade 
1879-1889 was duo to the development of the rich 
deposits of Lake Superior. Twenty years ago almost 
all the ore shipped from the Lake Superior region 
analyzed over 60 per cent iron, but in tho later years 
more and more ores of lower grade have been sent clown 
to the furnaces. 

Table 19 shows the average percentage of pig iron 
from ore (including mill cinder and scrap) for fur
naces using exclusi.vely southern ores and furnaces 
using exclusively Lake Superior ores, rospoctivoly. 

Table 19 AVEJtAOI~ J>EUCEN1'AGI~ 01!' PIG IRON 
,-HOM OI!E, 

CT.ASS. --
1909 1901 1899 1880 1879 
---·· -- ·-------

All furnaces ......... _-· .. __ ._ ....... _ .... 51. 0 52.1 53. 6 54. 7 49. 7 
Furnaces using southern ores exclusively_ . _ ..• 40. 6 41.4 1:1.1 44. l 4:l. 6 
Fumaces using Lake Superior ores exclusively 52.3 5;1.4 57. 7 B:J. 3 58. 2 

There was a greater di.:qerence between tho two 
classes of furnaces specified with respect to percentage 
of yield in 1879 and 1889 th11n in later yoars. Both 
classes of furnaces show a decline in yield since 1889. 

Total production of pig iron, by states.-The follow
ing diagram shows tho production of pig iron, by 
states, for states having a product in excess of 200 000 . ' tons m 1909. The product of all tho states not shown 
in the diagram aggregated but 256,203 tons in 1909. 
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PIG-IRON PRODUCTION OF LEADING STATES: 1909 AND 1899. 

eENNSVLVANIA. 

OHIO 

~ILl.INOIS 

ALABAMA 

NEW YORK 

INDIANA 

VIRGINIA 

TENNESSEE 

MICHIGAN 

COLORAOO 

NEW JERSEY 

MARYLA~lD 

WISOONSl{'l 

WEST VIRGINIA 

Comparativo statist.i<·H, hy Htatos, .of tho number of 
furnaces (stacks) aml tlw tonnage n.nd value of the 
pig-iron product itro givrn1 :iu 'l'id>lo 20. 

Pennsylvania, Ohio, Illinois, aml Alaba.mi1 havo beon 
the four laltding stn,tcs in thn industry at c1tch of the 
last four censuses, mHl Pmmsylv1L11in, 1ind Ohio, tho 
first and second, respecl.ivnly, 1d, nll censuses covered 
by the tablo. 

In 1000 Pennsylvuniu prodnco<l Ll,2.5 por cent of the 
pig iron nm.de in tlt<1 country; Ohio, 21.2 por cent; 
Illinois, 0.6 por coht; AI11lmnui, (L!l J>lll' eont; 1md Now 

: ... ;:=:..:._::_....:.~·.,;.:;:::.,:c'...:;-:~.::;:..:,,; .. -;:: .. ;-:,'.·...:..: .. :..~ .. : .... :....:;;;.:,;.;::;:,;;;;;,_';;;;;~.,:;.:.:;:.;;,;:_ 

'!'able 20 !lf,/\flT l'lmNACJ-:S. 

_., .. --.,-~ .. --. , __ .. ~----

N11n1l>N' l'rodtwlfon of pig lron. 
of <•om-
plt\le<l 

STAT!·~. r11nuu·t1:; (/n1111llly {Ion.,). 
1\Ltlllll of 

llnnk 
unfJ~'~l ~~~~ 

~~·- ··'-·~·-· .. ---~~------

l'or of Vnluc. 
t11hlisl1- 1\mnunt. eont of Sl.1\1.tl, 
lHl'llt!;, total. 

-----·-"-···- ·····---- -····-
Un!tod States: 

10oa ............. 388 25, 051, 798 100.0 $387, 830, 443 
1901.. ........... 34l I 10, 623, 025 100.0 I 228, 011, llG 
1899 ......... .... 343 • 14,447, 791 100.0 • 208, 512, 755 
1889 ......... - ... 473 8, 845, 185 100.0 145, 012, 083 
1870 ............. Q 081 3, 375, 012 100.0 88, 204, 010 

,"; =-~.;.:::~· •. ~;;. ':~:::,:::~::..:::::.~ ~:::.== =..-;::;.-:;:;,.= 

r()llru~a;1 ~'.n.'~ i.~: .. __ ......... 14ti lll,\111, (17fl 42.ii 167, li8H, 407 
IU04 ................... tat 7, 72!1, 27H 411.ri 107' :105, 757 
!SOD ................... 1;i11 0,'178,fiM ~ti. (I 101,li55, 787 
1889 ................... 202 •l,:t·W, mm 4U. I 75, 2L2, 758 
1870 ................... 2tl\I l, 721, 1W2 fil. l 4'1, 9·10, 028 

Olllo: 
1900 ................... ll7 fi,Hll,071 21. 2 2 82,0·18, 712 
1901 ................... r;;\ 2, !l87' 787 !H. ll 2 40, 705, 777 
1890 ................... lil 2,fi!W,tilM 17. 7 2 10, :ms, 7li8 
1880 ................... li!l 1,2ln.11·1~~ 13. (I 2 19, 800, 20.1 

lllin~~~- .................. lll:l •tHH,H2l J.t.fi 2 12, 008, 280 

1909 ................... 2:i 2, jHlH 1 772 O. ll a :rn, 2mi, S07 
100·!. ...... - ........... 21 1,llfl0,!110 10.0 a 25,00X, 271 
1899 ................... 17 l J 1H\U I 5:HI 10. 2 :i rn, o:m, 11110 
1889 ................... 1'I Oll!l,!\711 7. fi 4 10, rnri, ono 

Ala~~~~a:' ••........ - ..... 10 ~5,!!:m 2.5 7 2,801, 850 

1000 ................... l, 7()1fl f'i4 1t 0. 0 4 21,221, 707 .1(1 
rno.1. .................. :m 1, 471, :n~ H. 0 4 16, li14, 577 
1809 ................... :!7 1, 20:1, 277 R.3 4 13, 487, 7GO 
1889 ................... 47 NI 7,/i(IH o. 2 3 10,31.?, OP! 

N 187!1 ................... 10 05, 057 J. 6 10 1,402, 150 
ewYork: 

rn~L:::::::::::::::: 18' I, 717,0!ll 0. 7 2(\, li!l6, 413 
1U llll\l,fiH8 :i. 7 8,'lll,O•JO 

MlLLIONS'·OF TONS 

6' & _T. 10 II 

York, 6.7 per cent. These :five states together 
reported nearly seven-eighths of the total. 

'!'here is considerable diversity in the average values 
per ton in the several states, due to differences in 
distance from markets, in grade of product, and in 
method of disposition of output. A large part of the 
product in some states is delivered in a molten condi
tion to steel works forming part of the· same plant, 
while in other states the entire product is cast and sold. 
Because of the lack of significance in the average values 
by states they have not been shown in the table. 

BLAST l'Ul\1'1ACES. 

Number Production of pig iron. 
ol com-

S'!'ATE. plated 
Quantity (tons). furnaces 

atondol 
Rank your Jn 

active cs- Per of Value. 
iabll.slt- Amount. coni of state. 
mcntq. total. 

Now York-Continued. 
7 $5,042,550 1800 ................... 12 33'1,512 2.3 

JHS9 ................... 20 307,4'!6 3.5 5 5,182, 606 
1870 ................... 57 279, 793 8.3 3 6, 697,349 

Vh'Rinhi: 
17 387 328 1. 5 7 5,324., 997 1!!00 ................... 

!GM ................... 13 210;103 1. 7 B 3, 333, 273 
1800 ................... Hl 428,117 3.0 5 o, 505, 218 
JHR\l. .................. 23 278,809 3. 2 6 3,925,481 
18711 ................... 31 15, 988 0. 5 17 429, 695 

'l"cnncssoe.: 
333,416 1. 3 8 4,644, 607 1!100 •••••••.•••..•.••• - 15 

l\104. .................. w 303, 624 1.8 6 3,426, 932 
!809 ................... 17 374,249 2.6 0 4,fi93, 2!5 
1880 ................... 17 264, 187 3. 0 7 3, 366, 464 
1879 ................... 21 42, 744 1. 3 13 824,932 

Mlcll!gnn: 
12 ~27, 044 1. 3 9 5, 6!14, 504 l!lOO ................... 
11 270, fl33 1.6 9 4, 030,183 l!lOL .................. 

1800 ................... 7 141,377 1.0 12 2,327,153 
1880 ................... 19 203,417 2.3 8 3,982,278 
18711 ................... 27 106, 77'1 3.2 5 3,123,245 

Wisconsin: 
B 285, 454 1.1 13 4,501,851 l\109 ................... 
5 180, 141 1.1 12 2, 761,107 1904 ................... 

1800 ••••.•..•.•••....•• 6 217, 451 1. 5 9 2, 899,912 
1880 ................... 9 192, 092 2.2 9 3,114,892 

14 105, 609 3.1 6 3, 293, 635 1879 ................... 
All other states: 

45 2, 008,902 7.8 31, 819, 728 moo ................... 
37 '1, 122,183 o. 7 116, 123, 293 1904 ................... 
41 I 941, 000 6. 5 114, 658, 697 moo ................... 
57 565,882 6. 4 10,575, 650 1880 ... - .•.•. - ......... 

134 470, 695 13. g 12, 192,834 1879 ................... 

--·--·---·-·-----·------------ . · ated b a onal lnstlt.ntion. 
1 Nol. itwlmllng 4,oao Ions, v11lnocl nt $qf!,~J9, r1.0cdluccdd 1b'Yy a g[::;~ ~~~~g~ ~pp~aied b~ a ~onal institution. 
•Not Jnolndlng- 4,44:! Lons, viiluod 111. $hG,G15, pro .uoe a 
• 1"mm1cos In ttll osl.nbllslnnonts, \lotll ricUvo and 1dlo. 
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Production of pig iron, by kind of fuel used.-The 
value of all products reported for the blast furnaces, 
and the tonnage and value of the pig-iron product (of 

T1tl.lle21 

all grade~ and varieties co1~bined) cl.assified according 
to the kmd of fuel used m smeltmg, are given in 
Table 21. 

nr.AST FURNACES-PRODUCTS. 

1909 19M 181)9 1889 1879 

Pig Iron, total quantity, tons ................. _ .. _ ... _................... 25, 651, 798 
Mineral fuel. ......•.....•. ___ .... _ .•. --·-·_ .. _. ____ ........• ··--··- ........... _ 25,279,5G3 

16, 623, 625 14, 447, 791 s, 845, 185 3, 375, 912 
10, 214, 123 11,095,075 8,251,693 

Cairn 1. ••. . . • . • • ... . •. . . . . . ... . . . . .. . . . . . . .. . . . . . . .. . .. . •. .. . ..• . . . . . . .. . . . . 24, GOS, 572 
2, 087,235 H,909, 020 12, 253, 818 6, 2£i5, 865 1, 354, 058 1,305, 00,l 1, 841,857 Anthracite or mixed anthrncitc and coke'......................... . . . .. . . . 670, 991 1, 985, 828 1, 632, 277 

Charcoal._._._ ....................................................... _......... 372, 235 409, 502 3 352,116 593, 492 388, 677 
1'er cent of totuL ...... _ ...... _... ...... .. .. .. . . . . ... . .. ••. . .. . . .. .. .. .. .. .. 100. 0 100.0 100.0 100.0 100.0 
Mineral fuel. ............................................ _.................. gg: g 

X~t~1i-acit-C 0i--1D'iiiiti ·a1iiiii-'1cii.i ·iiriii" coirii::::::::::::::::::::::::::::::: 2. o 
97.5 97.5 93.3 88.5 S0.6 g,1.8 70.8 40.1 7. 0 12. 7 22. 5 

Charcoal •........ ·-·---······ ............................................ -- 1=====l=.5=l======l,======l======I'== 
48.3 2.5 2. 5 6. 7 11.5 

--= 
All products, total ,·alue ............................................... . 

Pig !I~~";~lr~ci: :: : :: :: : : :: :: ::::: ::: :: :::: ::: :::: ::: ::: ::: : : :: :::::::: :::: :: : : 
Coke ..................... _ ........... _ ..... __ ............. _ ........... . 
Anthracite or mL'<cd anthracite and coke .. __ .......................... . 

Charcoal. ................................................................. . 
All other products ........................................................ - ... - · 

$391, 429, 283 
387, 830, 443 
380, 646, 780 
369, 68·!, 630 
10, 962, 150 

7,183, 657 
3, 598, 840 

$231, 822, 707 
228, 911, 116 
221, 918, 031 
203, 814, 049 
18, 103, 982 

6, 993, 085 
2, 911, 501 

$206, 76G, 657 $145, 613, 163 $89, 315, 669 
200, 512, 755 145, 012, D83 88, 20,1, 010 
200, 441, 796 133' 655, 273 75, 715, 266 
173, 763, 001 100, 087, 256 35, 513, 233 
20, 078, 705 32, 968.017 40, 202, 033 o, 070, 95!) 11, 957, 710 12, 488, 744 

243,802 30, 170 1, 111, 559 

1 Including ]Jig iron smelled willl bituminous coal uncl coke mb:ed. The quantity so made in 1909 wus 86,420 tons; it wus not reported separately for prior years. 
• 'l'he following quantities were smelted with anthracite alone: 1909, none; 1904, 30,373 tons; 1899, 45,857 tons; 1889, 295,'13·! tons; 1879, U!l-J,250 tons. 
~Includes 52,992 tons smelted with charcoal and coke mixed. 

The percentages of increase in tonnage and value 
of products for the last three decades, based on Table 
21, are shown in Table 22. 

Tablo 22 PER CENT OF INCREASE.1 
-
PllODUCT. 

1899 
1900 

1889- 1879-
1899 1889 

-------------------------
All products, total value ........ _ .... _ ........ . 

Pig iron: 
Tom ................ - ...................... . 
Value •...•.•. ·-···-- ....................... . 

Mineral fuel-
Tons ................................. .. 
Value ................................ .. 

Coke-
'l'ons ............................... ____ _ 
Value ... _ ....................... _ ...... . 

Anthraeite-
'fons .•.................................• 
Value .................................. . 

Charcoal-
'l'ons .•••...........•.... • ...............•.... 

A.II othe;
7

~~~~~l;t;_-_-_-_-_-_-:: : : :: :: ::: :: :: :::::: :: ::::: 

89.3 

77. 5 
87.8 

79.3 
89.9 

l!l0.8 
112.8 

-63.6 
-58.0 

5. 7 
18.3 

1, 376.1 

I A minus sign ( - ) denotes decrease. 

42.0 63.1 

63.3 162. 0 
41.8 65. l 

70.8 176. 2 
50.0 76.5 

9.5. 6 3f>2.'l 
72. 6 183. 5 

-7.2 21. 7 
-19.1 -18.0 

-40. 7 52. 7 
-49.2 -4.3 
708. l -97.3 

During the throe decades covered by the table, the 
total production of pig :iron increased from 3,37 5,912 
~ons to 25,651,79~ t?~s. The highest percentage of 
mcrease for any md1v1dual decade was 162 per cent 
from 1879 to 1889, but the absolute increase in ton
nage for that decade was less than half that from 1899 
to 1909, which amounted to 11,204,007 tons. 

The production of mineral-fuel iron formed 88 . .5 
per cent of the .total prl~duct in 1879 and 98.5 per cent 
m 1909. The mcrcase m output has been confmed to 
coke iron. Tho production in 1909 of anthracite iron 
(including straight anthracite and anthracite and 
coke. mixed) wa~ only about two-fifths that in 1879; 
and m 30 years it has fallen from 48.4 per cent to 2.6 
per cent of the total output of pig iron. Charcoal 
Iron has ab?ut held its own in absolute amount. 
The production of 1909, though somewhat less than 
that ~f 1904, was in excess of that of 1899. Coke iron 
constituted only 40.1 per cent of the total in 1879· in 
1909 the proportion was 95.9 per cent. ' 

Table 23 shows the average value per ton, at fur
naces, of pig iron made with the severnl kinds of fuel 
at each census. 

Tai.Ile 23 

KIND OF FUEr~ USED. 

Pig Iron, total. ... __ ..... _ .. .. 
Mineral fuel. ... __ ................ .. 

Coko ........................... . 
Anthracite .•.. _ ...... _ ..... _ ... . 

Charcoal. .......................... . 

AVERAGE VALUE PER TON 0>' PIG IRON 
PRODUCED, 

1909 

$15.12 
15.00 
15.02 
10.34 
rn.ao 

190-1 1899 1889 1870 

$13. 77 
1:1. GO 
l:l.07 
13. 87 
17. 08 

$14. 29 
14.22 
14.18 
14.18 
17.24 

$16. 46 
10.20 
10.07 
10.60 
20.15 

$26.13 
25.35 
2B. 21 
24. 63 
32.13 

The average value of charcon,l iron is considembly 
higher than the average for the other kinds. The aver
age values reported, except tluit of charcoal iron, were 
lower in 1904 than in any other yea.r for which figures 
are given, but were lower in Hl09 than in 1879 or 1889. 
It is to be borne in mind that a constantly increasing 
proportion of tho product has been consumed in steel 
works operated by the producer or by t1ffiliatecl con
cerns; the value placed upon such interplant or inter
clepartment transfers, however, presum11hly conforms 
in general to the commerch1l value of pig iron sold in 
the open market. In any case the changes in the 
average values can not be taken ns indicating closely 
the changes in prevailing prices. rrhe pig iron pro
duced by each class of fuel includes different grades 
and the proportions represented by the several grades 
have varied from census to census. Moreover, the 
value of pig iron at the furnace varies in cli:ff erent 
parts of the country, and there luwe been changes in 
the relative importmice of different sections in the 
production of iron. · 

Charcoal iron.-For censuses prior to 1909 separate 
statistics were presented for furnaces using mineral 
fuel and for those using charcoal: Such statistics 
have, however, become of little interest, since the prod
uct is now pracLically all made with bituminous fuel. 
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The special character of tho ?ha.rc~1tl-iron branch of tJie 
industry, however, ronde~·s it des1rnhlo to present the 
more import11nt datit for it i:;opiirntely. 

The manufoeturo of eh11reotil iron hns :tluctunted 
considerably, hut on the wlwlo tho production hus 
increased little for more tlrnn half it century. In 1854 
the production ';as 305,G2:l tor~s n,11d i~1 l\lOO, 372,235 
tons. The maxunum production durmg, any census 
year was 503 '.402 tons in ~8~0. . 

Table 24 gives tho stut1stws for tlns branch of the 
industry for tho census yenrs from 188!) to rnou. 

ll)()!) llllH t 

--------·-·- ---·-·l----1. 
Nnmbcr of estahllsl11nnnts .•.... 
.Sa!nriccl employoes 111)(! wugo 

earners ............. ········ 
Salaried employe~s .......... . 
Wage onrirnrs (1worngo mtm· 

ber) ....................... . 
Capital. ................. ······· 

E~~~~1fc~~·.·::::::::::::::::::::: 
Salaries .................... . 
Wages ..................... . 

Materials .................... . 
Miscelll\nco11s ................ . 

Value of products ••.•.....•.... 
PJgiron-

'l'ons . ..................... . 
Value ..................... . 

All other products ........... . 
Value adclctl by 1111m11ft1ctnrn .. . 

Principal materials: 
Iron ore-

Tons ...................... . 
Cost. ...................... . 

Mill cinder, sernp, ole.--· 
Tons ...................... . 
Cost ...................... .. 

~'luxes--
Tons ...................... . 
Cost. ...................... . 

Clmrcoal·-
Ilushols .................. . 
Cost. ..................... . 

20 

1,011:1 
lfJ7 

1, fi(J(I 
s1:1, 1:1.1,:1~0 
87, lllti, Jill) 
$1, llH,lil2 

~~lil,O\ll 
S!l1'l 1 !i:.H 

Sfi,fiOO,:.?!)I) 
$:\lH, ~:l~ 

$7,HW,271i 

:m,2:1r. 
87 1 1X:l,tifi7 

Sli:tl,lilH 
S:.?, 200,0'..!5 

liifl,(17•1 
s~.·101,:i.~t 

U·I 
S!:!ti:J 

nt, l'o7H 
$ti7,:lll 

:1H,O:l:!,ll18 
$:!, 7trl, o~m 

21 ·Hli'i 
~Oll 

2, ~'05 
su, 77s,mn 
$fl, tii':?,~\l'J 
$1,2~:1,1181 

s~110,arm 
S!lll:!,li:M 

$5, O!"lti, Hl·l 
s:1112,02.1 

$7, :IMS, 7·18 

·IOU, G02 
$1\1 \J\l;l 1 0Hf1 

$:111r.,1111:1 
s~, ;rni, &1H 

81l\l,•l:IK 
s2, o:rn, ouo 

r..m 
$~1 0·W 

llH,HIM 
$117,ll~\I 

a:m, 7\'ill, 72·1 
$~, 11\H, !SU 

-·---·-----
IS!lll 1 ISS9 

·~- ··~-··----

:n 83 

I, nri:~ 
H7 ~;l 

1,r.011 3, 2117 
Sf1, 712,0:111 S17t:J72, 7~H 
$·1 \~ll~, I~\~ $LO, 01(), 201 

:s11.),·J1,'i $1, f>.llJ, 000 
$Hi0, lW f:l $!i·IH,:1fi8 

sa, ~nn, Hun ss, :no, mo 
$2110, 71111 $1,0lt,Urifi 

551 2i71 H70 $ll 1 uri1, nn 

211fl, 12•{ iill3,·102 
Sii,27~,0IM $il, 1Jli7, 710 

$fi, 77ll Stl5 
$2,0tKl,07fJ .S:J,1178,0!?5 

fJKK,Hlll 
$1,05·1,UGO 

1, 111\l, Rll2 
s:1, !138, 5a7 

UIU {)2/j 
S:J,!.?lH $2, 'Jl 7 

ll8, •lK:! t:l!l,[J2(1 
$50, :m1 $lli8, WO 

~.~,!i27,lil2 
St, 7~~,ri7~ 

11711172, JfiO 
S·1,u2a,a20 

l Nol inc:lmli11g I\ hln8l. f11rn111•11 0!1JH'11l"d hy 11 111111ul hrnt ll11l Ion. 
'Compamblo llRnres not 1w11llt1h 11. 
•Includi>8 2,.rn11,100 hualH•ls of d1111·<,;mJ, llw alumpni:o and lnl1or c:11Ht or whi<flt 

was reported under "oxpe11s1•s." 

Pig iron produced for consumpt1on.--·-Afl iilroutly 
stated, wh:ilo n sogrognt.ion hm; .iu all cn8e8 boon mndo 
between tho <l.ntn for hlnsl; fnrrnwos n.nd tho so for 
steel works ttnd rolling mills or other roln,tod ontor
prises, ettch branch or tho business l>oing trnn,t.ed as a 
separate "estn,hlishnwnt," yeL HA n. mn.tl;or of fn,ct tho 
two are vory commonly conduet;od in tho smno plant. 
The manufacture of pig iron for consumption was 
reported by 57 ost.iihlislnnmit.K in 11)00. '('Jioso OS

tablisJnnents togothor pro<lncml Hi,800,47:l tons, or 
65.8 per cent of tho total ontpuli, of wliich 11mount;1 

15,858,203 tons, or 08.H por cont, woro for cornmmp
tion. Both of theAo porcontnges i1ro slightly higher 
th::m the corrospon<ling 11orcent.ng()s in 1 nM (G5.6 nnd 
91, respectively). In oi.lwr word . .,, in rnon over throe
fifths of the total output of pig iron wus consmned in 
steel works n.ncl rolling mills or in foundries, otc., 

which were affiliated with blast furnaces. Table 25 
gives tho stu,tistics bearing on this subject. 

'll'ablo 2a 
BLAST FURN ACES, 

N um bor of cstabllshmcn ts: 

" ~~~L::::::::::::::::::::::::::::: 
Iola! i1!g-irn11 protluction (tow:): 

}~~~: ::::::: :: ::::::: :: ::: ::: ::: 
llor consumpiion-

rnon ........................... . 
For;~~~.:.:·························· 

lOOll ........................... . 
1004 •............••.•.••...•••.. 

Total. 

208 
190 

25, (l51, 708 
10, 6231 G25 

15, 858, 20:1 
o, 026, 545 

9, 79,1,595 
G,897,080 

Per cont of total prodncllou............ 100. o 
l~or c011snmption-

lOOU. ...... ..................... 01.8 
!Cor ~;;~~.:.: ·.. . . . . . . . . . . . . . . . . . . . . . . . 59. 7 

moo............................ as.2 
HllH. .... .. .. ......... ...... ... . 40.8 

Establish-
ments pro- Establish-

ducing monts pro-
for eonsnmp- ducing 
tion in wholo only for sale. 

or in part. 

67 151 
52 138 

16, 890,473 8, 761,325 
10, OOU,371 5, 714, 2.54 

15, 858,203 -············ 9,926,545 ············· 
1,0:J2,270 8, 701,325 

982,826 5, 714, 254 

100.0 100.0 

03.9 .............. 
91.0 .............. 
6.1 100. 0 
9.0 100. 0 

'I'ho distribution of the pig-iron product may be 
further summarized for 1909 and Hl04, as follows: 

.-...... ----·····----.... ·----··--·--·=========== _,._ .. ___ "··---------·"------·-
'11.'abl<l 26 11!,AST FUl\NACES-FIG·IRON l'l\ODUCTION. 

ME'fll()D OF ll!Sl'OHITION. lflOO 190'1 
Per 
cent 

Per Per of in· 
Tons. cont of Tons. cent of crc05e, 

totnl. totnl. --
Total production .......... 21i, 651, 7&8 100. 0 10, a2s,025 100.0 54.3 

For conm11n/1L1011 in works of com-
i1nny pro< uclng ................. 15, 8f18, 203 01. 8 9, 926,545 59.7 59.8 
· By Alool works nntl rolling 

mills ........................ 15, 252, 730 59.5 1') -······ ., ....... 
Otlierwlso, liy fo11111lrics, otc .. 0051 407 2.4 'J "4o:a· ···40:2 ltor Htllo. _ ••••••.•••••.•.••.••..•. o, 703, 505 38.2 6, 6971080 
'!'o sled woz·ks and rolling 

mills ........................ 3,82·1,153 14.0 2, 264,683 13.0 68.9 
•ro foundrlcH, for oxport, oto .. fl,Of!0,4'12 23.3 4, 432,307 26. 7 34.7 

= 
'rota! for conHump tion by Hlccl 

worlrn uncl rollin~ mills .......... 10,076,889 74.4 12, 191,228 73. 3 56.5 
'l'otnl !or oLJwr eorrnumption, ox-

25.0 4,432,397 20. 7 port,oto ........................ 6,574, 000 48.3 

c--
1 Flt,'!ll'CH not nvnilublo. 

Production of pig iron, by grades.-Tablo 33 gives 
tho production of pig iron, clnssi:fied by grades, for 
1909, by states. The characteristics of the various 
grades are based on the various uses to which the 
iron is put or the methods of handling it in subse
quent processes. 'l'he United States totals are given 
in TtLble 27. 

Stt1tistics as to the amounts of the different grades of 
pig iron produced were not taken prior to tho census of 
1899. Low-phosphorus pig iron was included with Bes
semer in that year. Malleable Bessemer, a low-silicon 
Bessemer used for cu.sting purposes, was not reported 
sop11rately in 1899. At that census some of the reports 
included it under Bessemer iron, in some cases it was 
reported under foundry iron, 11nd in other cases under 
white and mottled iron and miscellaneous grades. 
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'l'able27 BLAST FURNACES-PIG•!RON PRODUCTION. 

GRADE, 

TotaL·-·----··--
ne.ssen1er.~·············· 
I.owphosphoms. ------ _ 
na.,ic __ ---• -·- -· --•..... -
Foundry .... ·-·-._.·-·-. 
Forge or mill •.... __ .... . 
UalleabJe Bessemer ..... . 
1Vhite, mot!led, and 

mL,ccllaneous ....••.•.• 
Dlrect castings ..•.• _.-·_ 
s.rilcgeJeiscn •.. --- -- - . -· -
l! erromang:a.nese . ....... . 
Ferro:iilicon nntl ferro-

phosphorus. _ .. _ •.. __ -

-
1909 

Tons. 

25, 651, 708 
10,147,052 

248, 720 
7, 741, 7.59 
5,539,410 

58fi,(i85 
934,211 

110,810 
16,181 

142,22.1 
82,208 

102,539 

1 Included with Bessemer, 

1004 1899 

I Per 
Per 

cent t,_Tons. cent Tons. 
Of of 

I total. total. 

100. 0 16, 623, 625 100. 0 14,447, 791 
39. 6 8,89·1 584 fi3. 5 8,475,530 

l.O 192, 795 J.2 (l) 
30. 2 2, 553, 940 15.4 937, 439 
21. 6 3, 675, 310 22.1 3,510,300 
2. 3 601, 077 3. 6 l, 057,616 
3. 6 310,96·! 1. 9 -·----------
0.4 98,627 o. 6 208,323 
0.1 9,4fi9 0.1 7, 12:l 
o. G JG9,6:l0 1. 0 163, 672 
0.3 57,072 0.3 51,878 

0.4 &3,557 0.3 35,910 

2 Lcs.s than one-tenth of 1 per cent. 

Per 
cent 

of 
total. 

100.0 
58. 7 

······ G.5 
2·1.3 
7.3 

------
1. 4 

(2) 
l.1 
0.4 

0.2 

A noticeable fact brought out by the table is the 
decrease in the relative amount of Bessemer iron pro
duced and the very large increase in that of basic pig 
iron. This change corresponds to the change that has 
taken pla.ce in the relative importance of the different 
methods of converting iron into steel. 

The production of iron intended for steel making
comprising Bessemer, low-phosphorus and basic pig 
iron, ferrosilicon and ferrophosphorus1 spiegeleisen, and 
ferromanganese-aggregated 181464,501 tons in 1909, 
as compared with 11,921,578tonsin1904 and 9,664,429 
tons in 1899, an increase of 91.1 per cent for the decade. 
Foundry iron increased 57 .8 per cent between 1899 and 
1909. On the other hand, iron for use in puddling 
furnaces-forge, and white and mottled iron-aggre
gated only 6971495 tons in 19091 as compared with 
700,304 tons in 1904 and 1,265,939 tons in 1899, u 
decrease of 44.9 per cent for the decade. 

In 1909 Bessemer pig iron constituted 39.6 per cent 
of the total, basic, 30.2 per cent, and foundry, 21.6 
per cent, leaving only 8.6 per cent for all other grades. 

The production of spiegeleisen in 1909 amounted to 
1421223 tons, and that of ferromanganese to 82,208 
tons, a total of 224,431 tons. There has been little 
change in the aggregate output of these two grades but 
the proportion of ferromanganese in the combined 
total has materially increased. The production of 
these grades of iron was all from Pennsylvania and 
Illinois in 1909, but a few other states produced small 
quantities in 1904. 

In 1909 f errosilicon was reported as made in Ohio 
Kentucky, Tennessee, Pennsylvania, and Illinois and 
ferro~hos:phorus in Tennessee. Other ferroall~ys
ferrotitamum, ferrotungsten, ferrovanadium1 etc.1 are 
products of electric furnaces and are not here included. 

Production of pig ir?n, by method of delivery or 
casting.-Table 28 gives the pig-iron tonnage accord
mg to method of delivery or casting in 1909 and 1904. 
It shows a large increase in iron passed on in a molten 
coi:di~ion to subsequent manufacturing processes. 
Tlus is usually done only in the furnaces which are 
associated with steel works. In 1909, 12,197 686 

tons, or 47.6 per cent of the total product, was deliv
ered to steel works in a molten condition, as com
pared with 5,898 1744 tons, or 35.5 per cent, in 1904. 
Although the tonnage both of sand-cast and machine
cast pig iron increased materially during the five-year 
period, the proportion of the total product consisting 
of sand-cast iron decreased from 36.6 per cent to 29.8 
per cent, and the proportion of machine-cast iron 
decreased from 25.9 per cent to 19.9 per cent. The 
production of chill-cast iron and direct castinO's is 
relatively small. b 

Table 28 

METIIOD OJI C.\ST!NG Oll 
DELIVERY. 

United States ... ____ ...... 
Delivered in molten condition 

to steel worl<s .......... _ .... __ 
Sand cast .•.. : ........... _ ...... 
Machine cast. 
Chill cast ..... :::::::::::::::::: 
Direct castings ........... _ ...... 

Pennsylvania .............. 
Delivered in molten condil-ion 

to steel works._ ............... 
Sand cast ......... _ ............. 
Machine ca•t.. .................. 
Chillcast. ...................... 
Dire ct castings .. _ ............... 

Ohio ....................... 
Delivered in moll.e.n condition 

to steel works ................. 
Sane! cast ........ _ .............. 
Machine cast.. .. __ .............. 
Chillcast. ...................... 
Direct castings ............ _ ..... 

All other states ............ 
Delivered in rnolten condition 

to steel works ................. 
Sand cast ..... -·-_ .............. 
Machine cast .............. _ ..... 
ChJ!loast. ...................... 
Direct costings ..... _ ............ 

BLAST FURNACES -- l'IG-IRON PUODUCTION, 

!---~---------------------

Number of 
establisll

men1s 
reporting. 

Quantity of product. 

1l'ons. Per cent 
of total. 

IH09 190,1 tl----,----1----
1909 19°'1 1909 100! 

-- ---·- ---------
208 190 25, 651, 708 16, 623, 625 100. 0 100.0 

38 25 12, 107, 680 5,808, 74.j 47. 6 85. 5 
172 105 7, 655, 568 fi,078,8•!4 29.8 36. 6 

49 37 5, 006, 707 4, 307, 108 lU. g 25. 9 
19 8 085, 500 829, 400 2. 7 2.0 
15 17 16, 181 o,.rno o. 1 0.1 

= --
60 65 10, 911, 676 7, 729, 278 100. 0 100.0 

18 11 5, 887, !307 3, 579, 501 54.0 46.3 
rio 49 1, 907, 514 1,.rno, 312 17. 5 19.3 
23 21 2,837,fi7U 2,370,870 26.0 30.8 
7 4 274, fl!G 270,fl!).1 2.5 3.6 
5 s 4, 5U:l 2,0.Jl (') (') 

40 33 6,446, 971 2, 087, 787 100. 0 100.0 

9 7 2, 723, 700 1, 105, 150 50,0 37.0 
33 30 1,U2fi,07!l 1,:J61, lfll 29.8 45. 6 
12 7 945, O'.rn 510, 338 17. 3 17.3 
3 152,824 ----····-·-- 2, 8 
1 lJ 338 fi, 120 (') 0.2 

102 92 9, 203, 151 5, 900, 560 100.0 100.0 

11 7 3, 580, 470 1, 214, 08·1 38. 6 20.6 
80 so ·1, 122, 081 3, 227, 371 44.4 54.6 
H 0 1,311, 18f> 1,413,000 14.1 23. g 
0 4 21i8, 226 40, 800 2.8 0.8 
0 .j 11, 280 1,300 0.1 (I) 

1 Less ti10n one-ton th of 1 por cont. 

Dry-air blast.-The variableness in the humidity of 
the atmosphere, which interferes greatly with the 
uniform operation of a furnace, is sometimes over
come by the use of artificially dried air so that the 
moisture contained may be a minimum and constant 
quantity. In the report for the census of 19041 

reference was made to the dry-air blast installation at 
the Isabella furnaces and comparative statistics were 
given for runs made with natural air and with air 
from which moisture had been extracted. At the 
present census seven establishments reported 14 fur
naces as operated with dry blast, the product of these 
furnaces amounting to 1,418,685 tons of pig iron. 

Number and capacity of furnaces.-Table 20 shows 
the number of completed furnaces of the active estab
lishments in the industry at the encl of t.he respective 
census years. The increase in the size of furnaces 
constructed is shown by the fact that during the 20-

1 Manufactures, 1905, Part IV, p. 45. 
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year period 1889-1909, although the number of fur
naces in active establishments decreased from 473 to 
388, the product increased 190 per cont. 

The increase in number of stacks from 343 in 1904 
to 388 in 1909 docs not represent in all cases now fur
naces, for there wore some stacks in establishments 
that were idle in 1904 but active in 1909. Reports 
wore not secured from icllo ost[l,blishmonts at the 
present census, and consequently statistics aro not 
available relative to the furnace equipment of all 
establishments. 

Of the 388 completed furnaces ro1lortod by active 
establi.shmcnts at tho end of tho year 1009, some 

Table Z9 

STATE, AND KIND OF PUEL umm. 

NUMllElt OJI COM· 
l'I,l:Tm> L'Ull.NACJi:f~. llAIL Y CAPACITY (TONS), 

lUO!l 1901 1899 lll09 19011 1899 I 

were not in operation at any time during the year. 
Thero wore 370 furnaces active at some time during the 
year. Twenty-four furnaces in active establishments 
wore idle during tho entire year; 11 furnaces were 
completed during the year; 10 furnaces were in course 
of construction at the end of tho year; 8 furnaces wore 
being rebuilt at tho end of the year; and 3 furnaces 
wore abandoned or dismantled during the year. 

Table 29 gives, by states, for 1909, 1904, and 1899, 
the number and daily capacity of the furnaces in active 
establishments, distributed according to fuel used. 
In 1889 there woro 4 73 fomacos, with an aggregate 
daily capacity of 39,411 tons. 

STATE, AND I\IND OJr J!'UEI, USED. 

NUMIIER OF COM· 
PLETED FUltNACES. DAILY CAPACITY (TONS). 

1909 1901 18!J9 1909 190-i I 1899 I 

-----------1-----------------11--------------------------
'United States ..• -........ _ . 383 343 343 101, 447 77,816 54,433 Nowc~~~~-~ ::: : :: : : : : :: :: : : : : :: :::: 8 10 1, 4'10 1,492 737 

Coke 2. .................. 332 200 3 227 97, 426 6~,~~~ 45, 070 3 1 1, 290 1,~~g 55 
Anthracite o.nd calm• .•. 25 48 80 2, 045 7, 966 Anthraclto and colro .. _ ... _ .... 1 5 9 150 682 
Charcoal.. .. __ .......... 31 35 36 1, 476 1;73G 1,397 NowYork •.....•................•. 18 15 12 6, 508 3, 031 1, 090 

-·--·· ·-~-~~·-·- ~~-- --- --·---- Coke ......................•..•. 18 11 'l 6, 508 3,475 850 
Anthrncito and coke ........... ...... 2 6 303 810 

Alabama ........................... ·ill :18 :l7 R,:J70 0,385 5,216 Clmrcoal. ......... _ ............ ······ 2 2 153 30 
Coke ........................... :l7 a5 3" 8,lUO 0·i~8 4,956 North Carolina (cairn) .............. 2 62 
Charconl. ..••••.. _ ..........•.. :l :l fl 180 21i0 Ohio ............................... 67 . ··53· 51 .. 2i;oi1· .. i5;&97' 10, 458 

Colorado (cairn) .............•...•.. 0 fi 2 1,800 1,450 400 Coko ........................... 60 51 47 21, 008 15,81\5 10,360 
Connecticut (clmrcoal) •............ 3 :i 2 •l8 48 30 Charcoal. ...................... 1 2 4 9 32 108 

GeoiJ~~ii::::: :: : : ::: : : : : : :: : : : : : : :: 
,, 4 a 130 300 145 Pong~~e~~~~~::::: ::: : : : : : : : :: ::: : : 145 131 130 41, 707 33,247 23,497 

1 1 70 150 GO 117 86 68 39,294 27,891 16,909 
Charcoal. ...................... 3 2 00 150 85 Anthmclte and coke .•......... 24 41 G5 2' 395 5,3~~ 6,4J1 Illinois (coke) ...................... !!:l 21 17 7, 775 6,502 4,408 CJmrcoul. ...................•.. 4 4 3 J 18 

Indiana (coke) ..................... 7 3,050 ... ··45iJ '£enncssee .......................... 1.5 19 17 1,569 1,939 1,970 
Kentucky ......................... (\ 3 5 710 180 Coko ........................... 13 17 10 1,545 1,915 1 955 

Coke .......••........•......... r, :1 5 700 180 450 Charcoal. ...................... 2 2 1 24 24 ' 15 
Charcoal. ...................... l ""i;' ...... 10 "·i;4i5' ... i;645 Texas .............................. l (') 2 70 ......... 100 

Marb~ko~:::::: :::::::::: :: : : :: : : : : fi (\ 1, 415 Coke ........................... 1 "'if ...... 70 ···-····· ..... ion 4 ·1 .5 1, 400 1,4~~ 1,030 Charcoal. .........•.•.•.....•.. ...... 2 . '"i;982' --·i;ao5· Charcoal. ...................... 1 1 1 15 15 Virg8~l~o.:: :: :: : : : :::: ::::::::: :::: 17 3 10 1, 907 
1fassachusotts ( churcot\l) •.•..•••... 2 2 3 30 so 40 10 12 17 1,970 1 1 3~5 1,880 

Mic~~~~:.'.:::::::::::::::::::::::: 12 11 7 1, 208 1,137 480 Churcoal. ...................... 1 1 2 12 27 
2 1 321 250 ···--:iso West Virginia (coke) ............... 4 4 3 1,125 1, 125 750 

Charcoal. .......••......•...... 10 1() 7 887 887 ·wisconsin ... ' ...................... 0 5 0 1, 060 860 755 
Minnesota (coke) .................. 1 1 1 225 225 75 Coke ........................... 5 4 5 935 735 630 
Missouri. .......................... 2 2 2 208 208 208 Charcoal. ................ -..... 1 1 1 125 125 125 

Coko ........................... 1 1 1 150 lfiO 150 
Charcoal. ...................... 1 1 1 58 58 58 

1 Differences In llgur"s II-" hc~rn given from figures pulll!shc<l In former roports aro clue to changes in rating of capnclty. In cases where capacity o.s reported at the census 
of 1909 differed fro111 tlmt roportucl for tho Ramo mul unnltorcd fumacus at prior censuses tho 1000 rating is used for tho former years. 

2 Includes mixod b!Lumlnmm cmtl m1<l colrn. 
a Incluclrs 5 mixod ch11rcolll t1ml coko furn!lccs with n dally capacity of 3fJll toUB. 
I Includes flll'JIUCCS using anthmcito alono; !Hll\(l reported In moo. 
1 One charcoal !urnueo wns ovorntod by tt penal institution. 

There has been a marked incroase in the output 
of furnaces. In 1889 the avorage capacity was 83 
tons of pig iron per dn,y; in 1899, 159 tons; in 1904, 227 
torui; and in 1909, 261 tons. 

During tho decade 1899-1909 the number of fur
naces increased 13.1 i1or cent, the aggregate daily 
capacity 86.4 per cent, and tho i1verage capacity per 
furnace 64.2 per cent. The increase was confined to 
furnaces using coke. Anthracite furnaces decreased in 
number ancl capticity-that is, the furrn:wes changed 
from anthracite to coke. Chm·coal furnaces were :five 
less in number in 1909 tlrnn in 1899, several charcoal 
furnaces having chn,nged to coke, but they show a 
slight increase in aggreg1tte capacity. 

In 1899, 82.8 per cont of the total capacity was that 
of coke furnaces, 14.6 per cent that of anthracite and 

mixed anthracite and coke furnaces, and 2.6 per cent 
that of charcoal furnaces; in 1909 the correspond
ing percentages were 96, 2.5, and 1.5 per cent, 
respectively. 

Table 30 shows the distribution of the :furnaces 
according to size in 1909 and 1904. 

In both years the largest number of furnaces was in 
the group having a daily capacity of 100 to 199 tons. 
'l'he largest capacity tonnage in 1909 was in the 400 
to 499 ton grou11, and in 1904 in the 300 to 399 ton 
group. In the two lower groups there was a decrease, 
and in the four higher groups an increase, both in the 
number and the capacity of furnaces, between 1904 
and 1909. 'rhe largest increase both in number of 
furnaces and in capacity was in the group comprising 
furnaces of 400 to 499 tons capacity. 
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Table 30 
FURNACES HA YING A DAILY CAPACITY OF-

ALL FURNACES. 

STATE. Less than 100 tons. 100 to 199 tons. 200 to 299 tons. 300 to 399 tons. 400 to 499 tons. 500 tons and over. 

1909 1904 1909 lll04 1909 190{ l!l09 1904 1909 1904' 1909 1904 1909 1904 

------------1---- ____ ,_ ------------------------------ -
trnlted States: 388 343 57 69 82 95 77 66 81 69 62 31 29 23 

J:julj1ber .... it"'t'"·· ... 101,447 177, 816 3,006 3,627 11,769 13,586 17,838 15,357 26,568 19,566 26,BU 13,590 15,425 12,100 
a ycapac y, ons .... l====l====ll,===I,=== ===== 

Alabama .......................... . 40 
6 
3 
2 

23 

38 2-i 20 11 8 ........................................... . 
5 .... 2 2 4 3 ................................... . 
3 ·····--3· ·····--3· ::::::::: ::::: .... .. : ...... .................................... ········· ········· ...... .. 

2i ······-~- ....... ~. ::::::::: ~ ···--··5· ....... i; ....... i:i' ...... i2' ·····--2· ::::::::: ......... ·······2 

Colorado .••••..•••.................. 
Conneeticut ....................... . 
Georgia ........................... . 
Illinois ........................... .. 

Indialll1 ............................ . 7 • • _.. 1 • • • • • . • • . G •••••..•••••.••••.•••••••• 

g ....... T ······-r ······-r :::::::~: ::::::::: :.:::::~: ::::::::: ....... 4. ·······4· ::::::::: ::::::::: ::::::::: :::::::: ~:'~J'a°ii'J::::::::::::::::::::::::::: 
Massachusetts •.••...•.•............ 2 2 2 2 ...................................................... ········· ••..•..•• ·····•··· ·•····•• 

Michigan .......................... . 12 
l 
2 
6 

11 4 1 1 .................................................... . 
1 1 1 ........................... ········· ········· ········ Minnesota .•......•....•.•...•....•. 

Missouri. ........•...•...•.•........ 
2 .••.•• T ·······r ....... i ........ i. 
8 2 3 3 ....... i ........ i. ::::::::: ::::::::: ·······2· ....... 2. ::::::::: :::::::: 

New Jersey ................ - ......•. 

NewYork ......................... . 
Ohio ............................... . 
Pennsylvania ...................... . 
Tennessee ......................... . 

Texas .•••.•••............•......... 

18 
67 

145 
15 

J.5 
53 ·······4· 

131 16 
19 5 

(') 
13 

1 1 3 4 4 8 fl 1 4 1 
6 11 6 12 13 13 11 20 10 7 7 

27 32 26 23 25 20 22 30 18 15 1a 
6 9 13 l -········ .......... -----···· ········· ········· ········· ········ 

·······r ....... 9. ·····--3· ....... 2 ..................................... ········· ................ . 
Virginia ........................... . 
West V irginis. .••.................•• 
Wisconsin .•..•..•.............•.... 

1 
17 
4 
6 

4 ....... i. ::::::::: ....... 3 ........ 4. 
2 ·····--2· ...... T ....... i ....... T ...... T ::::::::: :::::::: 
2 l .................. ········· ......... ········· ....... . 

1 Difierences between figures for HJ04 as here given and as published in 1905 report are due to changes in rating of capacity of furnaces. In cases whore cnpacityM reported 
for ID04 differed from that reported for the same furnace, unchanged, in 1909, tho later rating is used for both years. 

' Ono furnace was operated by a penal institution in 1004. 

Maximum production per furnace.-The record for 
the maximum production of pig iron in a single day 
is that of Furnace "K" of the Edgar Thomson group 
of the Carnegie Steel Company, with an output of 918 
gross tons on March 30, 1905; the record prior thereto 
was 901 tons. The largest production for a week, 
5,315 tons, was made by FurnaceNo. l of the Duquesne 
works of the Carnegie Steel Company for the week 
March 25-31, 1906; and the largest month's produc-

Table 31 

STATE ..I.ED FERIOD. 

Pennsylvania: 

fJleir:: ::::: :::::::::::: 
Month ......•••••••.•... 

Ohio: 
Day •.....••.•.••....... 
Week ...............••.. 
Month .................. 

Dl!nois: 

wi~k'.: ::: :::: :: :::::::: 
Month .••.....•..••.•... 

New York: 
Day .................... 
Week ......•..•.•.....•. 
Month ..••.....••••.•... 

Indiana: 
Day ••.......•.••••..... 
Week ......•.•..•••..... 
Month .........•......•• 

BLAST FURNACES-MAXIMUM ~-uaNACE RECORDS. 

Pig-iron 
prmluc

tion 
(tons). 

918 
5,315 

21,272 

son 
4,689 

19, 734 

727 
4,380 

18,335 

679 
3,814 

16, 795 

591 
3,435 

13,639 

Date. 

March, 1905 ........... 
March, 1906 •••....•.•. 
March, 1905 ..•......•. 

December, 1901. ••..•• 
Marcil, 1906 ..•........ 
March, 1902 ..•........ 

March, 1909 •••......•. 
April, 1909 •.....•...•. 
May, 1900 ............. 

November, 1905 ....... 
October, 1908 .......... 
October, 1908 .......... 

December, 1909 ....... 
Septemller, 1909 ....... 
May, 1909 ............. 

1 Nat reported. 

Furnace 
dimensions. 

Height. Bosh. 

Ft. in. Ft. in. 
90 JO 22 0 

100 0 23 0 
90 10 22 0 

} 106 0 23 0 

} 90 0 22 0 

94 0 24 0 
04 0 22 g 
94 0 22 9 

} 85 0 21 6 

Blast furnaces require relining from time to time. 
For this and other reasons they shut down-go "out 
of blast"-for longer or shorter intervals. Table 32 

tion, 21,272 tons, in March, 1905, by the Edgar 
Thomson Furnace "IC" Table 31 gives the statis
tics in regard to the maximum production for a single 
day, week, and month for each state in which there 
are any furnaces with a record of 400 tons or over for 
a single day. There are, of course, a number of fur
naces in some of the leading states which have sur
passed the production of any furnace in some of the 
other states. 

STATE AND PERIOD. 

West Virginia: 

~v?eic::::: ::: :: :: :: :: : :: 
Month ................. . 

New Jersey: 

W!eir::::::::::::::::::: 
Month ................. . 

Ma1'.f:~~: ................. . 
Week .................. . 
Month .......•.•........ 

Alabama: 

~?ei::::::::::::::::::: 
Month .........•........ 

Colorado: 

wi.reir:: :::::: :: ::: : :: : : : 
Month ................. . 

DLAST FURNACES-MAXIMUM FURNACE RECORDS, 

Pig-iron 
produc

tion 
(tons). 

Dato. 

Furnace 
dimensions. 

IIoight. Bosh. 

Pt. in. Pt. in. 
569 Octo bar, 1907. . • . . . . • . . } 

3,707 Octollcr,rno7.......... 82 6 21 o 
14, 228 October, 1007 •..•...... 

504 Fe J)luary, 1909. . • • • . . . } 
2, 940 December, 1008........ 100 o 

11,835 January, 1909 ........ . 
21 0 

452 Octa bcr, 1909.. . • . . . . . . } 

1~:>1a:i ~~ii,.i1iou::::::::::::: 85 0 13 0 

450 October, 1905 ....•.•.. } 
3, 250 October, 1905 ......... . 

11, 544 October, 1905 ......... . 
(') (') 

4,12 March, moo. . . . . . . . . . . } 
2, 844 March, 1909........... 80 0 

11, 003 M11rch, 1000 •••...•.... 
21 0 

' Capacity in cubic feet, 15,065. 

gives the names of those furnaces which at any time 
since 1880 have been continuously in blast for five 
years or more, and shows in each case the number of 
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days in blast, d~te of run, time ~ost by .banking, a;er
age daily capacity, and produ~t1011 durmg tho por10d. 
Tho list includes furnacos rangmg from. G5 to 482 tons 
avera(l'e daily capacity. Four of those furnaces were 

/::> • 1 still in blast at tho t1mo t io reports woro nrnclo. 

Table 32 

, FURNAC1' AND l'm\IOD IN DLAST. 

Rl~COl:ll Oh' 1•'Ul1NACJ;;n JN llLAST F1VE YBARB 
cm Mo111~. 

Num- Num· Days 
lmr of b1'1' of lost in 

days Jn th1rns l>rutk
blnsl, lmnkml. ing. 

Avcr
fiAO 

d11ily 
Ct\}H\C-
ny, 

Ton~ of 
pig iron 

mnclo 
dnring Urn 

11oriou. 

Tho record for the largest output on a single lining 
is still held by the Duquesne Furnace No. 1 of the 
Carnegie Steel Company, which was in blast between 
l.89G and 1903, 2,689 days and produced during the 
tune 1,287,381 tons of pig iron. 

FUJiNACE AND PEI\IOD IN BLAST, 

RECORD OF FUR?<!ACES IN BLAST FIVE YEARS 
OR MORE. 

Nnm· Num- Days Aver-
bor of bor of Jost in n~e 
days in times bank- daily 
blast. banked. ing. caft~-

Tons of 
pig iron 
made 

during the 
period. 

------------ ... ______ --- ·--··--· --·-· ---- -------------!--------- ___ , ___ _ 
Shoenberger, No. 2, l'a., Murch, 18!)7-

:i,4:n 11 nu 1\17 0:1a, 20s 
J,ucy, No. 1, Pa., January, 1904-Janu· 

August 1006 ........ · · · · · · · .. • · · · · · · · · ur~', 1910 ............................. 2,185 117 256,375 Edgar 'l'homson, "II," Pa., Mnreh, l'ioacer, No. 2, Mich.,Aprll, 1003-April, ·····-·· ....... 
1894-Juno mm .............. · .. ·· .... 3,:rno au :171 1, 256, JO:l lDOU ••••.•••••.•••••.•••.••••••••••••• 2,177 16 288 113 212,851 Pioneer No'. 1, Mich., Octobor, 18U\J- Ilollaire, No. 2 Ohio, November, 1901-
October, mos ......... ·••·· .. ····"···· 3,28·1 [j(j/j JO.I 283, 02.1 Octobor, 1907 ........................ 2,107 14 166 313 626, 800 South Works, No. 7, lll., Murch, 18U·l-

a, 1f.o 100 1, 250, 000 
Cnmhrla, No. -, Pa., August, 1900-

January' mos ........................ ........ ....... July, moo ............................ 2, 147 322 682,656 Eliza, No.-, l'a., Mlly, 1000-J11mmry, Mingo, No.1, Ohio, April, 1002-Novom-
1908 ............................ , ..... 2,810 la 106 •tH l,202,05G hcr,1007 ............................. 2,057 2 234 250 429,902 Duquesne, No.1, Pu., Juno, IHUO-Ooto- Niagnrn, N. Y., October, 1004-Mnrch, 
bar 1003 ............................. 2,0SU ........ ....... '170 1,287,381 lUlO ................................. '1,901 .... ~ ... ······· 250 410, 330 Iroquois, Ill., December, 1809-Maroh, Now Cosllo, No.-, Pa., August, 1004-
1001 .................................. 2,li21 ········ ······· (') (') Docomber, 1909 ...................... '1,952 50 450 830,967 Bethlehem, "B," ru., December, 1880 .. Warwick, No.-, r11., Decombor, 1891l-
January, 1888 ........................ '..!,507 ········ ··-···· (') J:l2,Gli3 Mm·c11, 1002 .......................... 1, 904 ........ ·-····· 160 306,290 Newburg No. 4, Ohio, Novombor, Lr1ko Su~m·Jor Iron & Chomical Co., 
woo-Novomher, 1003 •.•.....•••...... !..?,fi!i-1 ........ ....... 218 557, 810 Mich., lm1111ry, 1005-1forch{ lll!O ..... '!, 894 26 204 70 112, 107 

Carriat No. 3! 1'11., Fobrunry, mot- 2,:rno ~o 182 J.,1a2, nu 
C11rlJon Jrcm & Slccl Co, (L ·d.), Pa., 

Sop ember 007 ...................... March, 18UO-Junn, lUOL .............. 1,893 5 50 113 1761658 
S]lring Lako'Iron Co., Mich., S1.1plmn- 'l'homns, No. 5, l'a., February, 187!!-

bor 1903-Doccml111r, l!IO!J ............. 22,:l()il Jo ·18 7~~ lM,833 April, 1R8'1. .......................... 1,800 . ....... ....... G5 73,878 
Rock'wood, No.-, Tonn., Mnrnh, JKl)f> .. Isahollti, No.-, Pti., August, 1002-No· 

JuJy,1901 ............................ 2,2Sll ........ ....... ....... 322, 880 vmnbor, 1907 ......................... I, 870 90 375 608,211 
... 

"'• """""""~·-----.------~·· 

' Flgun'S nol tm1llt1hlo. •Jn 1.>Inst at tlmo of making report. 

Slag pits.-In 1000, 51 ost11hlislunonts reported 85 
pits for gmnulnt.ed slng, '.l'ho ci1pn.city of 12 pits wns 
not reported, but tho rnm11cinillg 73 pits hi~d an 
annual c11pacity of 13,Gnn,ooo tons. In Ponnsylvnnin 
22 esfablishments lmd 3() sl11g pits, with an aggl'ogato 
capacity of 2,703,000 tmrn. In Ohio rn ostahlishmonts 
had 25 slag pits, of which numbor 19 had n. cU:plteity 
of 111491000 tons. In 1D04, 31 ost11blishmonts re
ported 47 slag pits with n.n mmunl cnpiu~ity of 3,338,200 
tons. The use of grnnulittod sing in cement manu
facture was rcportotl by 4 hlnst-furnn.cc estn.blish
ments in Pomrnylv1mi111 l in Ohio, and 1 in Illinois. 
The slag is 11lso use<l for filling, rnilroad hitllnst, 
roofing, and roi:itlway 11rnc11dmn. 

Pig-iron casting machines.-For 1909 the use of 104 
pig-casting machines was reported by 53 establish
ments, of which 26 were in Pennsylvania, 14 in Ohio, 
3 in Illinois, 2 each in Indiana, New Jersey, and New 
York, and 1 each in Alabama, Colorado, Maryland, 
a.nd West Virginia. The machines are chiefly of the 
Heyl and Patterson and the Uehling types, with a few 
Dnvis and Ifartman machines, and others of special 
design. As before stated, 5,096,797 tons of pig iron 
were machine cast in 1909. 

Materials, products, and equipment in detail, by 
states. - Detailed statistics of materials, products, 
and equipment, by states, are given in Table 33 
Iol' 1909. 

BLAST FURNACES-l>E'l'AILlm S'CA'rIS'l'ICS OJi' NUMBJ!JH. OF ESTABUSHM'ENTS, MATERIALS, PRODUCTS, AND 
EQUIP.MBN'r, llY STA'l'ES: 1009. 

['rom of 2,2,w pounds.] 

Table 33 UJJllrnl 
SL11tes. Alnh111i1n. Jlliuob. Kon- M fcltJ. 

tuoky. gan. Now York. 

·1----11·-···· ~---- ----· ------

Number of cstahlisluncnts ........ . 20~ HI 1 0 

MATl'l\IALS USl-:U. 

'rota! cost ....•...•......... $320, 037, 880 $1fl, 477, 361 $30, 008, 462$1,115, 630 $4, 22a, 61 1$20,011, mo 
Iron ore: 

fOJrn. ......................... •IH,:Jr.3,1177 1,.1:11,r.sr. 4,:WS,054 
Do~~s-tiei:.:.· · · • · • · · · • • ·. · .•.•.... $187, 2M, 001 ~r., fi~J., 102 $17, 020, M:l 

8 3,374,227 11ri, 122 o:m,.17 
'u$ll,G98,803 SM0, 320$2,180, r,;, 

fons....................... ... •lO,Ollfi,!l:IO 4,.J:ll,f>Sfi 4,:M1,742 
,, ost ........................... Sl77,fio\l,WH Sf>,521,702$1li,llOll,14!l 

175, 722 G33,47 
SMO, aw s2, 1so, 53 

~orcigu-

foosnts ..... ·••·•· .... ... .... . .. . 1, 747, 7•17 ........... 23,012 .................. . 
......... S\l,67·1,812 ........... $3:10,407 ............... •••· 

Mill clntlcr, sci:O.ii · 0sc1i1(: • ~ii1g' · 
Qtc.- ' ' ·' 

fjons.......................... 1,\182,fi:lll 2R,0Rfl 212,127 3,0lil $~',~~ 
]'Ju~;;:_......................... Sli,5·J.l,8W $15Li,0(ifi $371,015 $9,010 

Tons.......................... 1 :i, r,70, /Mr. R!l:l, om l, 179, 357 6s,.uri 77, 53 

8 3,371, 104 
5$11,G88,445 

3, 123 
$10, <J18 

3 45,298 
8 $107,0l.4 

0 904, 5Gl 
0 $819, 800 

Ol1io. 

40 

$68, 424, 722 

O, 884-, 3.5E 
$'1.l,830,045 

9,877, 788 
$41, 808, 121 

a,510 
$22,62<J 

368, 931 
$1,041,384 

2, 093, 423 
$2,597, 107 

l'ennsyl· Tenn es· Virginia. Wiscon- All other 
vania. see. sin. states, I 

---------
66 13 14 5 21 

$142, 074, 028 $3, 380, 066 $4, 418, 201 $3, 918, 480 $25, 779, 488 

19, 698, 996 768,202 873, 614 562,687 3, 582, 154 
$90, 171, 795 $1,298, 635 $2, 084, 685 $1, 800, 500 $13, 001, 278 

18, 421,398 768,202 873,014 562,687 3,145,810 
$82, 790, 018 $1,298,635 $2,084,685 $1, 800, 500 $11, 071, 682 

1, 277,598 .......... ............. .. ......... 436,1i44 
S7, 381, 777 $1, 929,696 

1, 123,027 9, 661 13,807 7,347 169,662 
$3, 332,335 $20, 651 $38,130 $14, 149 $449,832 

5, 819, 912 205, 481 430,021 148,187 1,J.50,948 
$5, 298,591 $150,444 $315, 942 $110,669 $1,141,365 Cost ........................... s12,2:m,.111:1 $5~8,UOO $1,075,445 $60,270 $74,90 

T 1 All other states cmbruec: Colornilo, 1 estublishmenl; Connecticut, 2; Georgia, 2; Indlan11, 2; Maryland, 2; Massachnsetts, 1; Minnesota, 1; Missouri, 2; New Jersey, 4; 
exllll, 1; and West Virginia, 3. 
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22..J: MANUFACTURES. 

BLAST FURNACES-DETAILED STATISTICS OF NUMBER OF ESTABLISHMENTS, MATERIALS, PRODUCTS, AND 
EQUIPMENT, BY STATES: 1909-Continued. 

Table 33-Conlinucd. States. Alabama. Illmois. 

[Tons of 2,2·10 pounds.] 

Ken
tucky. 

Michi- NewYork. 
gan. 

Ohio. Pennsyl
vania. Tenncs- Virginia. Wi~con- All other 

see. SIU, states,! United I · 
-----~·-------\------!l-----1-----1--------1-----1·---~1-----1---~----~~ 

MATERIALS 'USED-continued. 

Fuel for smelting, cost ............. $105, 9941112 $8, 188, 517$12,108,346 $372, 657 $1, 878, 278 $7, 782, 794 $20, 593,130 $39, 506, 002 $1, 752,228 $1, 721, 933 $1, 836, 407$10,193, 700 
Cokc-

Tons(2,000 pounds)........... 31,436,536 2,810,215 2,88-1,642 
Cost ........................... $102, 134, 423 $7, 892, 681 512, ms, 346 

127,326 122,8,4 2,200,586 6,050,491 13,245,622 57.5,371 613,716 328 562 2 177131 
5333, 738 $300, 794 S7, 182, 704 s20, 433, oso $3li, 556, 78li s1, 11s, 884 $1, 678, 110 $1, 501;1.15 s9; 076; 799 

Coal-

5g~·.::: :: : ::: :::: ::::::: :: ::: •$Z.~~~;~~~I ::::::::::: ::::::: :::: f>,532 .......... ... ........ 96,301 
$9, 917 .. .. . .. .. • .. . .. .. . .. . $158, 64-1 $~~~;iig} :::::::::: :::::::::: :::::::::: 920 

$3, 495 
Charcoal- . I 

Bushels........................ 381032,618: 3, 735,045 .......... . 457,39821,84G,G30 ......... .. 16,000 
$800 

476, 700 500, 897 615, 663 4, 155, 478, 6, 227, 717 
Cost ........................... $2,787,0261 $205,8:10 ........... . $29,0IJ2$1,487,484 .......... . $<18, GU9 $33, 34-1 $4:!, 163 $335, 262 $513, 466 

All other materials................ $9,594, 824 $1, 022,177 $272,113 $33,537 8701400 $508, 629 $2, 362,456 $3, 765,245 $152, 708 $257, 511 $150, 735 $993,253 

Total value ................. $391,429,283

1

$21,235,984 $38,299,897 $1, 478,595 $5, 824,396 $26, 620,948 $83, 69. 9,238 $168, 578, 413 $4, 653,126 $5,389,287 $4, 793,756 $30, g551644 

Pig iron: " 9 1 1 '.l.'ons .......................... 25,051,798- 1,704,544 2,468,772 80,371 3271 644 1,717,091 .i,446,.7 10,9 1,670 333,4lG 387,328 285,.154 1,922 531 
Value .......................... $387, 830,4431 $21, 2211 707 $38,299, 897 Sl, 440, 270 $5, 694, 564 $26,596, 413 S82, 048, 712 $167, 588, 407 $4, G4-J, 667 $5, 324, 997 $4, 591, 351 830 379' 452 

For consmnption in works ol 
1 

' 

company produclng-
Tons...... .... .. . . . .. . .. . .. . .. 15,858,203 (S) 

(3) 
2,153,608 .......... .......... 770,429 3,504,358 7,628,053 ................... . 

$33,17'!,513 .................... $11,977,428$53, 108,580 $115,422, 575 .................. .. 
(') 
(3) 

1, 435,305 
$22, 139, 375 Value .......................... $239,387,017 

For sale- · 
'rans........................... o,703,59!i 
Value .......................... $148,443,426 

(') 310,16.J 80,371 327,644 94G,G62 1,882,613 3,283,02~ 333,410 387,328 (') 
(3) $5,125, 384 $1, 4<10, 276 $5, 094, 564 $14, 618, 985 $28, 9•10, 123 $52, 160, 832 $4, 044, (il\7 $5, 324, 907 (•) 

487,226 
$8,240, 077 

.All other products ................ . 

Pig iron classified according to fuel 
used: 

Coke-

$3,598,840 $14,277 ... .. • • .... $38, 319 $129, 832 $24, 53,5 51, 050, 520 $990, 000 SS, 458 $M,290 $202, •105 $476, 102 

Tons ............... 40 •••••••••• 24,522,152 
For consumption......... . . . 15, 820, 734 
Forsale..................... 8,G95,418 

(') 

~~l 
~,46~,772 68,088 (') 1,717,0?l ~·~~6.~98 10,259,155 (') 384,1i44 239,280 1,849,714 
~, 15~, 608 • . .. . .. ... .. .. . . .. .. 770, 429 3, ob·l, 358 7, 597, 18·1 .. • .. .. . .. .. .. . .. .. . (') 1 435 305 

~3) 
310,W4 08,088 (') 946,002 1,812,0·10 2,66L,971 (') 384,544 (3) '114'409 

$38 299,897$1, 042 864 (') $26, 596, 413 SSO, 813,570 $156, ll:l4, 660 (') S5, 2G2, 357 $3, 800
1
393 S28, s22; 159 Vaine .......................... ©68,131,822 

Bitumlnomcoalamlcokemixed-

~~~~~---::::: ::::::: :: :: ::: : : :: : $1,5~g;~i~ :::::::: :: : ::::::: :::: 
Anthracite and coke-

(') 
(') 

(') 
(') ············ ·········· ...................... ··········· 

Tons ......................... . 
For consumption_ .......... . 
For Enle .•. ......•........... 

Value ......................... . 
Charcoal

670,991 
31,469 

639,522 
$10, 962, 150 

Tons.......................... 372,235 
Value.......................... $7,183,G&7 

(3) 
(') 

(') 
(') 

(8) 
(') 

2,784 40,174 51,308 
$G2,610 $7-18,958 $1,231,8tl2 

Pig iron classified by grailes, total, 
tons .......................... . 

Bessemer (0.04 to 0.10 per cent 
phosphorus) ................ . 

For consumption ............ .. 
Forsale ..................... .. 

Low phosphorus (below 0.04 per 
cent phosphorus) .......... . 

For consumption ............. . 
For sale ...................... . 

Basic ................................ . 
For consumption •• _ ..•..••.•.. 
For sale ...................... . 

Foundry ....................... . 
For consumption ............. . 
Forsalo ..................... .. 

Forge or mill .................. .. 
Forconsun1ption ............. ... . 
Forsulu ........... - .......... . 

Malleable Bessemer ............ .. 
For consumption .••.•.•.•••••. 
I•'orsale ........... _ ......... .. 

White, mottled, and miscella-
neous ..................... - .. 

For consumption ............. . 
:Forsale ...................... . 

Direct caBtings .................. . 

Ferroal!oys ..................... . 
For consumption •...•.•••••. 
Forsnle . ................... . 

Spiegelcison ................... . 
FerrOm angancse . .... r ......... . 

Ferrosiliconl including Bessc-

~~m ~~~~~m ~m ~~~~~~~m 

10,147,0521 ........... 1,805,718 41,709 .......... 622,115 3,447,020 
8,978, 732i. .......... 1, 730,102 ... •...... . ......... (S) 3,055,963 
1,108,3201........... 69,010 41, 769 .......... (') 391,057 

248,720 19,219 ........... .......... .......... (•) 9,111 
4,270 .............................................................. .. 

244,441 19,219 ... ... ..... ... ....... .......... (') 9,11.l 

10,0ll,07G 333,110 3871 328 

3, 775, 728 (B) • ., ..... .. 
3,147,975 ................... . 

627, 75:J (') 

285, 454 l, 922,531 

417,375 
414,210 

3,159 

137,521 (3) .......... .......... 9,211 
4,270 ........................................ . 

133,242 (3) .......... .......... 9,211 

7,741,759 3,58,04fl 352,381.......... .......... 262,846 798,173 4,815,R40 .......... 62,324 .......... 1,092,149 
5,999,3R4 266,131 352,381.......... .......... 181,965 428,505 :J,887,Ml .......... .......... .......... 882,761 
1, 742,37li 91,915 ........... .......... .......... 80,881 369,668 928,199 .......... 62,324 .......... 209,388 

5,539,410 1,279,100 G0,151 23,081 291,310 620,905 714,322 1,542,722 271,562 321,813 195,258 209,577 
424,918 1,309 ..................................................... 398,122 .................... 2,181 23,303 

5,114,492 1,277,800 60,151 23,681 291,310 629,905 • 714,322 1,144,000 271,562 321,813 193,074 186,274 

5~~;¥~~ 74,014 2,633 .......... .......... 48,~46 60,80.5 300,808 12,693 2,373 .......... 18,913 

511,908 ..... 74;oi4 --·--·2;633 :::::::::: :::::::::: ..... 4s;44o ..... oo;so.5 2~~:m .... i2;ooa ----·2;373 :::::::::: ..... is;oia 
934,211 ........... 173,871.......... 30,342 107,973 364 067 37 042 53 578 166,738 
187' •118 79' '52 ' , .. .. • .. . .. .. .. • .. . .. , 853 107, 013 
746,793 ::::::::::: .... i73;87i :::::::::: .... :io;:i42 .... io7;973 2s1:5rn ...... 37;642 :::::::::: :::::::::: s2,125 s9,125 

31, 568 9,893 ........ .. 5,902 299 5, 783 51,910 4,176 089 .......... 494 
35,667 ....................................... .. 
16, 219 4, 176 689 .. .. • .. . • . 404 

16, 181 2, 588 .. .. .. .. • . • .. • .. .. • . . .. .. .. .. .. 440 338 4,5G3 49 129 ......... . 8,074 

r~8:~~~ ::::::::::: ~!;gL __ ~~:~~: .......... ........... 11,s52 
186,113 ...... .. .. . .... .. .. .. . 20,021 : : : : :::::: : :: : : : : :: : : --·--47;352 
142, 223 ........... 56,531 ........................................ .. 
82, 20R .. .. . .. . .. . 799 ......................................... . 

178,9~6 15,636 .............................. . 
76,432 ........................................ . 

102, 504 15, 630 ............................. .. 
85,fi02 . ......... ········-· .......... ··········· 
81,409 ....................................... .. 

mcr!crros !icon (7 pcir em tor 
over silicon) uml ferrophos-
pllorus. ... .. .. .. .. . . .. .. . .. . . 102, li39 .. .. . .. . . .. 6 795 20 921 .. 47 352 ll 

1 All other states embrace: Colorado 1 · ._ . . ' . ' . . .. .... : · .. ·........ ' 1835 1.5, 636 .......... · • • • ........ · ...... · · 
'l'exas, l; and 'Vest Virginia, 3 . ' estahhshmont, Collllcctlcut, 2, Georgm, 2; Indiana, 2; Maryland, 2; Massachusetts, 1; Minnesota, 1; Missouri, 2; Now Jersey, 4; 

~ I1nc.1'uddesd~65,40l 1loribg tons of anthracite, costing $9p4,102, and 102i'833 long tons of bitumioous costing $168 561 nc u e m tota s ut amount not shown, to avmd disclosure o individual operations, ' ' • 
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BLAST FURNACES-DETAILED STATISTICS OF NUMBER OF ESTABLISHMENTS MATERIALS, PRODUCTS, AND 
EQUIPMENT, BY STATES: 1900-Continued. ' 

Table ss-Continued. 

PRODUCTS-continued. 

P'u iron classified by method of de-
1 liveryor~asting, total to1,1s ........ 
Delivered m molten oond1t1on to 

steel works ........... · • .... • .. 
So.ndcast ....................... . 
Machine cast •..• • · ... • .... · · · • .. 
Chill cast ...• ·•···•·•···•··•··•·· 
Direct castings .... · .. ··· .. ·· .. ·· 

Pig iron made with dry-air blast 
(moisture extracted from tho air), 
tons ............................ . 

EQUIPMENT. 

}!'urn aces In active estab llshmen l's: 
Completed furnaces at end of your 

(not Including furnacos re-
building)-

Number ...................... . 
Daily capacity, tons ......... .. 

Active during the yoar-
Numbor ................... .. 
Daily capacity, tons •....•... 

Coke rurnaces-
Number .................... . 
Daily capacity, tons .....•... 

Bitumiuous coal and coke 
mi.Xod flU'nacos-

Number ................... .. 
Daily cr1pacity, tons •........ 

Anthracltoanclcokem!xodfur. 
nnces-

Number .................... . 
Dally capacity, tons ........ . 

Charcoal furnaces-
Number .................... . 
Daily oapacltyi tons ....... .. 

Operntecl wilh c ry-nlr blast 
(moisture oxtractoll from tho 
air) ........................... . 

ComR~:b1o~.i:i:~~ :~~ ~-~~r_--:-_ ... . 
Daily capacity, tons ...•..... 

Coke !urnaces-
Numbor .................... . 
Dally oapaolty, tons •..••.... 

Charcoal furnacos-
N umber .................... . 
Dally capacity, tons •........ 

Rebuilding at onll ol yoar-
Number .................... . 
Daily oapacit.y, tons ........ . 

Coke lurnaces-
N umber .................... . 
Daily oapaclty, tons ........ . 

Anthraoi to and coke f urnacos-
N um bcr .................... . 
Dally capnoity, tons ........ . 

In course of construction at end 
of ycar-

Numbor ...................... . 
Daily capacity, tons ......... .. 

Idle during the entire yoar-
Number .................... . 
Daily capacity, tons ........ . 

Coke lurnacos-
Numhor .................... . 
Dally capnclty, ton.• ........ . 

Bituminous con! m11l colrn 
mixoc1 lurnrwos-

Number .................... . 
Dally capacity, tons ....... .. 

Aut.hrncito furnaces-
Numbcr .................... . 
Dally capaolty, tons ........ . 

Charcoal !urnaees-
N umbcr .................... . 
Daily capacity 1 tons ........ . 

Abandoned 01· <llsmnntlod In tho 
course of tlrn year-

Numbor ...................... . 
Dally capacity, tons .......... . 

Pig-casting machines, nnmbcr •...•. 
Gra~platcd-slag pits-

umber ..................... .. 
Annual capaciLy, tons ........ . 

Ges engines oporatoll wit.Ii hlast
furnace gas: 

Number ..................... .. 

D
Horespower •.•........•....... 
apartment In which usccl
Blast !nmnce-

N umber ................... .. 

[Tons ol 2,240 pounds.] 

United Alabama. Illinois. Kon- Michl· New York. Ohio. PennsyJ. Tennes- Wiscon- All other SLatos. tucky. gan, vania. see. Virginia, 
sin. states.I 

-----------
25,051, 798 1, 704,514 2,408, 772 86, 371 327,644 1, 717,091 5, 446, 971 10, 911,670 333, 416 387,328 285,454 l, 922,531 
12,197,086 227,570 1, 731, 870 

. 
""8ii,':i7i . '':i27,'ti44 692,691 2, 723, 700 5, 887, 507 

'":i:i:i;:iii7 "':i2ii;7:i2 ... 285; 454 934,348 7,655, 568 1, 403, 910 292, 723 764,800 1,625,073 l, 907,514 301, 980 5,090, 797 79,:l05 444, 179 205,880 945, 036 2, 837, 570 
""60;467 584,821 685, 500 51, l 71 53,280 152, 824 274, 516 ........ 4.9 93,308 16,181 2,588 ............ 440 338 4,563 129 8,074 

1,418,085 ......... .. (') (') (') (') (') 

388 •JO 23 6 12 18 67 145 15 17 6 39 101, 447 8,370 7, 775 710 1,208 6,508 21, 017 41, 707 1,560 1, 982 1,060 9,541 
370 32 24 4 11 19 65 143 14 15 7 36 08, 073 7,040 8,125 475 1,148 0, 701 20,077 41,557 1,557 1,692 1,310 8,691 
312 30 24 2 2 19 00 115 13 14 6 27 04,400 6,030 8,125 350 321 6, 701 20,388 38, 044 1,545 1,680 1, 185 8,330 

5 ........... ··········· 1 .......... ··········· 4 ............ .......... ........... ·········· ............ 305 115 ··········· ··········· ····-····· ··-········ 280 

2[) ............. ·-········ ........... ····-····· ..•........ •··•····•·· 
2, 7'15 .••..••.••••••••••.••• ····•••·•· •••.•..•.. --·- ···•••· ........... . 

28 
1,3:!4 

2 ......... .. 1 
10 

9 ......... .. 
110 ......... .. 827 ......... .. 

14 ......... .. 

11 
3,807 

9 .......... . 
3,800 ......... .. 

3 ........ .. 1 ......... .. 

1 .............................. . 
300 .............................. . 

1 ............................. .. 
300 ............................. .. 

2 
700 

2 
700 

2 .............................................................. .. 
7 ................................ ·- .... ······ ····-·· ........ ······· 

8 
1, 87~ 

7 
1, B2:l 

1 
280 

1 
280 

1 .......... ........ .. 
350 .................. .. 

1 ................... . 
350 ................... . 

1 ......... .. 
193 ......... .. 

1 ......... .. 
193 .......... . 

1 .............................................................. .. 
250 ............................................................... . 

10 .............................. .. 
4,100 .............................. .. 

2'1 
4, 027 

8 ......... .. 
1,330 ......... .. 

2 
235 

1 1 
250 425 

1 ......... .. 
60 .......... . 

rn 
3, 750 

7 .......... . 1 .................... . 
1,200 ......... .. 150 .................... . 

1 
325 

3 
600 

3 
600 

······-····· .......... ·········· ·········· 
24 ............................. . 

2,595 ............................ .. 

4 
18 

1 
12 

1 
12 

1 
125 

............ 
1 
1 

150 

8 
211 

6 .................. .. 2 .......... . 

4 ............................ .. 
1,007 ............................. . 

2 ............................ .. 
1,000 ............................ .. 

4 
1,800 

4 
1,800 

2 ........................................ . 
7 ....................................... .. 

2 
500 

2 ........ .. 1 ......... .. 
300 ........... . 250 ......... .. 

1 
250 

2 ........ .. 1 ......... .. 
300 ......... . 250 .......... . 

1 ........................................ . 
250 ............................ _ ............ . 

5 ............................ .. 
2,200 ............................ .. 

4 1 2 ........ .. 
600 12 290 ......... . 

3 ........ .. 2 ......... . 
550 ......... . 290 ......... . 

2 
900 

3 
900 

a 
000 

1 .................... .. 1 .................................................................................... . 
85 . ··-··· ............... . 85 .................................................................................... . 

1 .............................................................. .. J ........................................ . 
60 ................................................................ . 50 .......... ······-··· ---······· .......... . 

3 
142 

1 .................... . 1 ................................ .. 1 .............................. . 
70 .................... . 60 ................................ .. 12 ............................. .. 

0 ................................................... .. m .......... 2 .......... 1 :::::::::: :::::::::: .......... 5 

R5 ........... 3 2.......... 6 
5,H00,250 ... ........ 5031252 .......... .......... 806,000 

R5 ..••....••• •! ................... . 
1\18,040 ......... .. 14,000 ................... . 

112 .•••••••.•••••••.••••.•••••••••.•••••••••• 

24 
40,000 

2 
535 

20 

25 
1,148,818 

10 
20,HO 

1 ........................................ . 
1 ~~ :::::::::: :::::::::: :::::::::: ......... i4 

30 .......... .......... 1 9 
2, 702, 974 . .. .. .. . .. . .. . .. .. .. 30, 000 508, 215 

13 .................. .. 
32,100 .................. .. 

1 
800 

6 ............................ .. 

33 
91,000 

15 
40,000 98,040 ......................................... . 

16 
32,000 

4 
10,040 10,000 ............................ .. Horsepower ..•..•........... 

Rollin~ mill- 2 ........................................ . Numbet·..................... 2 ................................ ·········· ··········· ···· 2, 800 ...•.•••••.••••••••••••••••••••••.••••••• E Horsepower. . . .. .. .. . .. .. . • . 21 800 ...................................... · .. · ........ · .. · ........ .. 
lootric gonoratlon-

8 0 5 • .. .. . .. .. .. . .. .. .. . 1 17 
Number..................... 41 ........... 4 .......... .......... 

8
,
000 91500 131300 

.......... .......... 800 51,000 

Horsepower •.•..•.... -.~-~· ~--~·J· ~-~9~0,~0~0JOi.~--.. __ ·_· _ .. _._· 1. __ 1_4,~o_oJo _ .. _·_· _ .. _._ .. _·L·_· _ .. _._ .. _._ .. J_ ___ J_ ___ J_ __ -:-..J.-:-=:----:-:--::--::=~:;-:::-:=-::==--; 
· 2· M 1 d 2· M ssachusotts 1· Minnesota l· Missouri 2· New Jersey 4.· 1 Allothorsto.tcsembmco: Coloratlo, 1 cstubllshmont; Connectwut,2; Goorgla,2; Indiana, , ary an , , a • • • • 1 1 ' • 

Texas, 1· and West Virglnili 3. · 
'Included In totals, but figures can not ho shown without disclosing lncl!vldual operat10ns. 

03426°~13~15 
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DETAILED STATE TABLES. 

The principal facts derived from the census inquiry 
concerning the blast-furnace industry, other than 
those relating to specific materials, products, and 
equipment, are presented, by states, in two general 
tables. Table 34 shows, for 1909, 1904, and 1899, the 
number of establishments, persons engaged in the in-

dustry, primary power used, capital invested, principal 
classes of expenses, value of products, and value added 
by manufacture for the United States and for each of 
the principal producing states. Table 35 gives more 
detailed statistics on the same subjects for 1909 
only. 

BLAST FURNACES-COMPARATIVE STATISTICS, BY STATES: 1909, 1904, AND 1899. 

===================;=====;;===================c;====;;=====;=====;=====:=========~ 

Table 34 

STATE. 

United States._ ........ .. 

Alabama ....................... . 

Illinois ......................... . 

Michigan ....................... . 

NewYork ...................... . 

Ohio ........................... . 

Pennsylvania ................... . 

Tennessee ..•.•.................. 

Virginia ........................ . 

Census. 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1004 
1899 

1909 
190·1 
1889 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1004 
1899 

Wisconsin.. . . .. . .. .. .. .. . .. .. . . . 1009 
1904 
1899 

All other states.................. 1909 
1904 
1899 

Nnmber 
of estah· 

lish· 
men ts. 

PERSONS ENGAGED IN INDUSTRY. 

r:r~p~~~ Salaried Wago 
firm om- earners 

mem· ployees. (aveib·ago) 
bers. num er . 

•rota!. 

Primary 
b01·se~ 

power. 

---;-l--;,;;---4-8 ~~ 1,173,422 
190 37, 335 26 2, 231 35, 078 773, 278 
223 41, 046 48 1, 757 39, 2U 497, 272 

19 4,325 ... .... .. . 542 3, 783 100, 189 
10 5, 21G . .. .. . .. . . 202 4, 954 101, 048 
19 5, 182 .. . .. . .. . . 148 5, 034 58, 844 

6 
4 
4 

11 
11 
7 

9 
9 
9 

40 
33 
43 

on 
05 
77 

13 
13 
13 

14 
1() 
16 

25 
22 
30 

2,927 
1,093 
3,220 

1,101 
1,230 

557 

2,502 
1,635 
1, 078 

8,278 
5, 829 
0,.342 

lG,215 
14, 782 
lG, 712 

1,208 
1, 486 
1,845 

t,425 
1, 150 
11 710 

7 

17 

34 
24 
28 

817 ........ .. 
521 
577 

4,143 
3, 487 
3,823 

434 
83 

210 

85 
97 
44 

2M 
76 
45 

976 
395 
280 

1, 660 
891 
009 

125 
128 

81 

105 
09 

llfJ 

59 
39 
20 

334 
191 
192 

2, 493 
1,910 
3,010 

1,016 
1, 139 

513 

2,298 
1,559 
1,03~ 

7,295 
5, 434 
G,039 

14, 521 
13,8fi7 
10, 075 

1, 143 
1,358 
1, 703 

1,320 
1,081 
1,59•1 

758 
482 
551 

3,802 
3,294 
3, 029 

70, 453 
45, 487 
35,520 

17, 403 
7, 4!ll 
2, 704 

95, 416 
39, 080 
15, 203 

215, 7:19 
JU7, 740 
95,040 

476, 080 
304, 154 
217,326 

18, 150 
21,0ll 
rn,a5o 
17, 320 
12, 405 
21,605 

12,975 
5,875 
4, !GO 

143,007 
68, 027 
33, 400 

Valuo 
added 

by man 

Capital. Salaries. Wages. Cost of Valuo of nfactur 
materials. products. (value of 

products 
less cost 
of mate; 
rials). 

-------'----·-·'----- -------'---· 

$487, 581 
236, 146 
143, 159 

23, 816 
19,32() 
11, 587 

52,390 
14 203 
10; G84 

8,2!ll 
4, 253 
2,030 

39, 606 
14,015 
3,390 

94, 533 
43,lOll 
22, 347 

104, 708 
107, 742 
72,513 

7,122 
5,688 
5,252 

6,30fi 
:1, 157 
4, 783 

6, 145 
2,ti49 
] '0:37 

54,005 
21,227 
8,9:l0 

Expressed in thousands. 

$6, 525 
2,891 
2,304 

740 
321 
237 

490 
101 
295 

148 
110 
M 

408 
157 
81 

1, 306 
5t\8 
342 

2, 400 
1, 114 

787 

147 
128 
103 

100 
82 

147 

103 
m 
42 

527 
247 
200 

$24, 607 $320, 638 $391, 429 
18,935 178,942 231,823 
18, 484 131, 504 206, 757 

2,077 
1,939 
1,as2 

1, 793 
i,:ms 
2,176 

032 
088 
216 

1, 758 
1, 101 

032 

5,000 
3, 471 
3,287 

9,457 
7, 71l4 
s,o:is 

519 
540 
4:JU 

LJ4G 
840 
529 

497 
207 
308 

2,2:18 
·1, 4{i5 
1, 477 

15, 477 
11,012 
7, 610 

:J0,908 
19,005 
11, 708 

4,224 
3, 101 
1, 405 

20,917 
ti,374 
3,508 

08, 425 
;!2, 477 
2:l,fi13 

142,074 
Sll,322 
ti4, 005 

;i, 381 
2,009 
:J,1G9 

4,418 
2, 717 
4,374 

3,m8 
2,251 
2,015 

26,896 
rn,on 
10,077 

21, 236 
Hi, 046 
13, 488 

38, 300 
27,:131 
15, 154 

5,824 
4,M4 
2,327 

20,021 
s, G,15 
51 0115 

83,609 
40, 8(\2 
40, 31i7 

168, 578 
107, 455 
101, 575 

4, 653 
3,'128 
4,093 

5,380 
!l,343 
H,505 

4, 794 
::\,075 
2.000 

32,335 
JG, 404 
14, 702 

$70, 79 
52, 881 
75,253 

5, 759 
5,034 
5,878 

7,392 
8,326 
3, 446 

1,600 
1,540 

022 

5, 704 
2,201 
1,538 

15,274 
8,385 

rn, s24 

20, 504 
21,133 
:11, 480 

1,272 
819 

1,524 

971 
li26 

2, 131 

876 
824 
885 

5, 430 
3,333 
4,625 
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Table 35 

Num-
ber 
of 

STATE. estab· 
li•h-

men ts. 

BLAST FURN ACES. 22.7 

BLAST FURNACES-DETAILED STATISTICS, BY STATES: 1909. 

Pro· 
prlo-
et ors 

'l'otal. and 
firm 

mom-
bars, 

PERSONS ENGAGED n; INDUSTRY. 

Sala- Clerks. Wage earners. 
rietl 

oJllcors, 
super-
Intend-

Number, 15th day of-

ents, 
Male. Fe· Avm·age 

and male. nnm .. 
nm nu .. bor. Maximum Minimum 
gers. month. month. 

WAGE EARNERS-DEC. 15, on :ITT!AREST 
l\EFl!.ESENTATIVE DAY, 

Total. 

16 and over. UnderlO. 
11----.---1---.,.----11 p~~~~y 

power. 

Maio. r!'ro. Male. ziiitl~. 

---------1--- --- --- ----------- -----1-----11--- --------- ---
United States ...•. 208 43, OGl 48 1, 071 3,182 331 38, 429 De 46, 727 Ap 33, 458 47, 278 47, 164 10 84. ..... 

Alabama ..•....... ······· 10 4,325 ···-··· 208 300 34 
Illinois ................... (i 2, 927 87 341 5tl 
:Kontuoky •..... · ·••· · • · · · 4 :359 4 12 10 2 
Michigan ...... · ...... ···· 11 1, 101 ....... 30 44 5 
NewYork ................ 0 2,5(12 ....... 39 200 25 

3, 783 No 4,600 Jo 3,318 4, 513 4, 483 ....... 30 ...... 
2, 493 Do 2,997 Ja 2,053 2,m 2, 997 

331 Jo 481 Au 205 325 ······· ....... ....... 1,0JG Se l, 235 Ja ODO 1,227 l,22G 1 ....... .. ..... 
2,2H8 De 2,842 Ap 1,929 2, 842 2,839 3 ....... ·-·-·· 

Oltio ..................... 40 8, 278 7 202 717 57 
Pennsylvania ............. fl() Iii, 21/j n,1 :J.JV 1, 182 lJ!l 
Tonnessoo ................ rn l,21i8 ....... 48 UO 8 

ftJ:~iri:::::::::::::::: 
14 l,4W ....... :n 00 5 
fi 817 13 41 r, 

All other states i .......... 21 :1, 78•1 :l 8(1 20!1 15 

7,295 Do 9,108 Fo G,214 9,187 9,184 3 ....... ······ 14, 521 De 17, 407 Ml! 12,559 17,551i 17, 532 ······· 24. ..... 
1, 143 Ja 1, 4fil My 893 1,539 1,526 ······· 13 ...... 
l,320 Do 1, 704 My 1, 114 1,fi99 1,684 ······· 15 ...... 

7fi8 My 889 At1 581 804 804 
:l,471 ······-······ ············· 4,589 4, 684 3 2. ·•·•· 

.~::=:--::==:=~ _:::.::~:;;::::-~':::'.."',";_ ··-· .. -· 
l~XPllNSllS. 

STATE. Capital. 

--·-·-,,-----------.--------.------------
) Sorvices. Materinls. 

-·---,------.----l-----,-----l-----.----,-------ll Vatuo of products. 

Miscol!anoons. 

'l'otnL "" 1 d Taxes, C 
Wage .c '10 an Ront of !nclurling Oil· 

cnrnors. power. l'ovon~~. work. 

1, 173,422 

106, 189 
70, 453 
7,895 

17,403 
95,416 

215, 739 
470,080 
18,160 
17,320 
12,975 

135,202 

Value 
added by 
manufac-

ture 
(value of 
prodtwts 
less cost of 
mafol'ials). 

I 
Ofilclals. Cler Im. rout of Othor. factory. 1•11toz·Iz"l tract Otlrnr. 

United States ..... $487, 580, 050 $302, BlO, 400 $3, 078, 887 $3, 445, 725 $24, 600,530 $108, 530, 921$212,100, 968 $402
1
404$1, 684, 7U,/$68, 608$ -8-,-82-5-, 6-2-2

111

$--39-1-, 4-2-9,-2-83+$-7-0,-7-91-, 3-94 

133,0GB 3,225 G60,073 21,235,984 5, 758,G23 
184,249 • . . . . . . 8\84, z~s2 38, 299, 897 7, 391, 435 

241062 • • . . . . . • , av 11 478,595 302, 7G5 

Alnbuma ................. 23, 810, 400 10, lO:l, f>Ol 470,804 260, 038 2, 077, 477 8,383, 340 7, 094,021. 11, 615 
Illinois ................... 62, 880,822 84, 1110, Oil 17•1,811 320, 72il 1, 702,965 12,256, 101 18,652,301 ... :i;ooo Kontlwky ................ 2, fi88, 500 1,am;,:iou 24,018 14,0lll 1G5,220 879,347 73ll, 483 

48,511 12,346 240, 706 .'i,824,396 1,0()(),885 
103, 035 •. -.. . . 504, 509 26, 620, 948 5, 703, 788 

Michlgan ................. 8, 200, 548 5, :Jl 7, li:/5 116, 4a4 52, 031 o:i2,ooo 1, 805, 917 2, 357, 594 3,000 
Now Yorlr. .............. 39, 000, 101 23, 7fi9,980 211,220 107,171 1, 758, 051 7, 907,326 12, 949, 834 78,W5 

Ohio ..................... 041 !i32, B1lO 77, 273, R70 liUfi,058 soo, 777 5,089, 900 21,227, 222 47, 197,500 38,520 
Pennsylvania ............ 1P4, 10s, •m:i 158, fi:lJ I :J\!2 ouo, 977 1, 408, &40 (l, 45fi, 714 40, 480,004 101, 503, 9G4 271,970 
Tennossoo ................ 7, 122, 172 4, 1Rli,:l77 107,S·io :m,1.15 519, 274 1, 802, 704 1, 577,902 

"27;97iJ Virginia .................. ll,:J01, 888 5, 40:1,880 121, 875 Ci7, G53 545, 740 1, 780, 311 2,637,800 
Wisconsin ................ li,Hl,881 4,li74,ii5B m,8411 !H, 002 407, 404 161 ~~~) ~g~ 2,058,2117 "28;io1 All othor states' .......... 52J015,U49 28,057,037 205,008 23:l, 411 2,071, li02 ) ) 15, 245, 182 

430,205 26,360 1,898,250 83, 609, 238 15,274, 516 
508, 7GO 9, 445 3, 750,G49 168, 578, 413 26,504,385 
22, 922 310 11n, 244 4, 653, 125 1, 272, 459 
34, 429 188, 002 B,389,287 971,080 
35, 147 

'i6;922 
120,841i 4, 703, 751l 875,WO 

99, 7:17 47:1,245 30, 855,044 5,076,156 
J - ··--·-·-·-. -----··-~ -----

'All othorstato.• ombrnco: Colomdo, 1 ost111Jlis\\mcnt; Connoctlcut, 2; Goorgla, 2; Indiall(I, %; Maryland, 2; Massaclmsotts, 1; Minnesota, 1; Missouri, 2; Now Jro·sey, 4; 
Toxas, 1; West Virginia, 3. 
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PART IV.-STEEL WORKS AND ROLLING MILLS. 

GENERAL STATISTICS. 

Description of the industry.-The establishments 
assigned to this classification are engaged primarily ill 
the conversion of iron illto steel and ill the rolling of 
iron and steel. The statistics also include the figures 
for forges and bloomeries, which at earlier censuses 
were tabulated separately. Formerly the manufac
ture, for sale as such, of hammered charcoal blooms, 
billets, and bars direct from the ore and from pig iron 
and scrap was an important part of the industry, and 
in 1869 there were still 82 establishments of this class, 
but by 1899 the number of active establishments was 
reduced to 7, and the tabulation of the statistics for 
this class of establishments as a separate industry was 
discontinued in 1904. 

In addition to the establishments classified as "steel 
works and rolling mills" there were, ill 1909, 29 estab
lislunents which were engaged primarily in making other 
more hlghlyfinished products but which had steel-mak
ing or hot-rolling facilities as minor features of their 
equipment. These 29 establishments were in the fol
lowing industries: Agricultural implements, 1; steam
ra ilroad cars, 4; cutlery and tools, 1 ; electrical ma
chinery, apparatus, and supplies, 2; files, 1; foundry 
and machine-shop products, 16; saws, 1; shipbuilding, 
1; and wire, 2. Data for these establishments are not 
included in the present section except as indicated.1 

manufacture; for example, they manufacture wire 
from wire rods, wrought-welded pipe and tubes from 
skelp J cut nails from nail plates, etc. The statistics in 
the present secti.on show. not only the direct or primary 
rolled products of the mills, but also such more highly 
finished products as were made therefrom in the same 
establishments, except that the tin-plate dipping de
partments of rolling mills have been treated as sepa
rate establishments. The relation of the steel works 
and rolling mills to the blast furnaces has already been 
discussed. 

Summary and comparison with earlier censuses.
Table 3() summarizes the statistics for the industry for 
each census from 1869 to 1909, inclusive. 

Many steel-rolling establishments subject the pri
mary products of the rolling mill to further processes of 

Steel works and rollillg mills constitute one of the 
largest industries in the country. The number of 
persons engaged in the industry in 1909 was 260,762, 
of whom 240,076 were wage earners, the amount 
paid in wages being $163)200,758. The value of 
products shown in the table conveys no precise 
idea as to the magnitude of the industry, since it 
involves considerable duplication due to the sale 
or transfer of the products of one establishment 
in the industry to another establishment in the in
dustry for use in further manufacture. Similarly, 
the reported cost of materials involves much du
plication. Were it not for this duplication within 
the industry itself, the ratio of the value added by 
manufacture to the value of products would be much 
higher. The value added by manufacture in 1909 
was $328,221,678. 

1 The value of the steel castings and rolled-steel products of these 
29 establishments was $1l,G27,039, of which $5,013,107 represented 
that of products for consumption in the same establishments and 
$1,613,632 that of products for sale. 

Table SG STEEL 'VORKS AND ROLLING :MILLS. 

Number or amount. Per cont of increnso.t 

1009 l!J-0.1 1899 1889 18W 1869 1899- 190.f-
1909 1900 

-- ·-·-
Number or establishments ...... 440 415 445 415 451 2422 0. 2 7.5 
Persomengngedin the imlustry. 260, 702 221,950 190,~25 1') (') ('~ 30.0 17. 5 

Proprietors anrlfirmmembers 47 C4 122 ') ~·) ~: -6[.f) -2G.O 
Salaried employees ........... 20,039 14,330 7,454 (') ') 170. 9 44.0 
1Vago earners (average num-

ber) ........................ 240,076 207,.162 183, 2·19 137, 766 99, 103 50,001 31. 0 15. 7 
Primary horsepower ............ 2, 100,978 I, 649, 299 1, 100,80[ 535, 430 (') (') 90. 9 27.4 
Capital. ........................ $11004, 735, 111 $700, 182, 310 $430,232,4.ll $270,224,301 $120,373,603 $G5,fi20, 748 13:J. 5 43.5 
Expenses....................... 889, 501, 220 618, 930, 751 527, 475, 387 308,550,550 (') (') 08. G 43. 7 

se~~ii~tis:::::: :: : : :: : : : : :: : :: I 189, 302, 222 140, 352,488 Ill, 7GD, 244 79,510,047 42, 706,082 28,030, 731 GO. 4 34. 0 
2{\, HH 14G4 17, 800,495 9, 433, 308 <'l ('l (') 177. 6 4U. G 

M~r:~~fs:::: :: :: :: : : :: : : :: : :: !63, 200, 758 122, 491, 993 102, 335, 870 (' (' (') 59. 5 33.2 
057,.I00,850 ·141, 204, 432 390, 895, 277 217, 174, 230 132, G51, 408 90,028, 115 GB. 2 dO.O Miscellaneous ..... _ ........... 42,(:08, 142 37, 373,&11 24, 810, SGG 11,872,273 (') (') 71. 7 1'J.O Value of r,roducts .............. 085, 722, 534 u73, 9G5,02G 507, 211, 716 333, 044, 3GG 207, 2421 llG 137, 508, 198 G5. l dG.3 Value ac <led by manufacture 

(va!UO Of products less COSt or 
materials) .......... _ ......... 328, 221, G78 232, 760, 594 200, 31G, 439 us, 870, 130 74,mm, 10s 47,5.J0,083 59.1 41.0 

1 A minus ~ign (-) ~enotes decrease. Wlwre percentages are omitted, comparable figures are not available. 
'Includes idle estabhshments, wluch were not reported separately in 1809 
' Comparable figures not available. ' 
<Percentage omitted because figures are not strictly comparable. 

18\l!)-. 1889- 1879-
190-1 1899 1889 

----·--

-0.7 7. 2 -8.0 
1G. 3 -·---·- -------

-47.5 ........ ······· 92.2 ......... ........ 
13.3 33.0 (4) 
49.8 105. 6 
62. 7 55.8 129. {j 
17.3 70. 9 "'85:8" 25. G 40. G 
89.3 ...... ........ 
19. 7 
12. 9 80.0 03. 7 
50. 0 109.0 
12. 0 70. 3 GO. 7 

12.8 78.1 55. 3 

1869-
1879 

--
6.9 

-····· ...... ...... 
(') 

""83:4 
-·fi2:G 
······ 
··47:3 
"'56:6 

56.9 

Because of the possibility that the amount of dupli
cation in value of products and cost of materials may 
have varied more or less from census to census, the 

statistics for these items may not be altogether 
comparable. Doubtless, however, they do show 
roughly the growth in the volume of business as meas-

-



STEEL WORKS AND ROLLING MILLS. 229 

ured in terms of money. Because of changes in pre
vailing prices of iron and steel products from time to 
time, however, the statistics as to value of products 
do not very closely represent the changes which have 
taken place in the quantity of output. 

The total number of establishments, including forges 
· and bloomeri.es for all years, has not varied greatly, the 
increase for the 40 years covered by the table being 
only 5.7 per cent. In the case of value of products, 
however, the amount for 1909 was over seven times that 
for 1869 and the average value of products per estab
lishment shows a steady increase from census to cen
sus-from $325,991 in 1869 to $2,210,140 in 1909. 
The rate of increase in value of products for the suc
cessive decades has been quite uniform, ranging from 
a minimum increase of 50.6 per cent for the decade 
1869-1879 to a maxi.mum of 79.3 per cent for the 
decade 1889-1899. The increase in value of products 
from 1899 to 1909 is perhaps partly attributable to 
advance in prices, but for some of the more important 
products the prices-a,!; least the quoted prices in trade 
journals-were substa,ntia1ly the sitme in both years. 

Table 37, which gives separately the total number of 
establishments and value of products for the steel 
works and rolling mills proper and for forges and 
bloomeries at each decennial census since 1879, indi.
cates the compamtive unimportance of the latter u,t 
the present time. 

Table 37 

Number of estnblislunonls: 
1909 .............................. . 
1899 .............................. . 
1889 .............................. . 
1870 .............................. . 

Value of products: 
1909 .............................. . 
1899 .............................. . 
1889 .............................. . 
1879 ............................. .. 

'l'l!O combinml 
industry. 

446 
4,15 
415 
451 

$0Bfi, 722, [J34 
fi97, 211, 71G 
aa~, o-14, :100 
207, 242, 110 

Steel works 
and rolling 

mills proper. 

M2 
4:J8 
305 
358 

$985, 374, 068 
500, oso, 284 
331, sou, 872 
203' 274, 042 

Forges and 
bloomeries. 

4 
1 

20 
03 

$348, 466 
522,132 

1, l83, 494 
3,908,074 

Geographic distribution.-Thesteel-works androlling
mill industry is concentrated largely in the Mi.cldle 
Atlantic and East North Central states, and the pan
handle of West Virginia. Of the 446 establishments 
in 1909, 362, or 81.2 per cent, were located in seven 
contiguous states-New York, New Jersey, Pennsyl
vania, West Virginia, Ohio, Indiana, and Illinois. The 
value of products for these seven states amounted to 
$897,365,567, or 91 per cent of the total for the United 
States. The map on the next page shows the loca
tion of the establishments in each sta.te as far west as 
Minnesota, and Missouri. In addition, Texas, Colo
rado, Wyoming, and Washington reported 1 establish
ment each, Oregon reported 2, and Ca1ifornia 5. 

Leading counties.-There are 36 counties which for 
1909 reported products from steel works and rolling 

mills exceeding $5,000,000 in value each. These 36 
counties contained 2.51 establishments, or 56.3 per cent 
of the total for the industry, with products valued at 
$865,248,156, or 87.8 per cent of the total. Of these 
counties 15 are in Pennsylvania, 7 in Ohio, 4 in Illi
nois, 2 in Indiana, 2 in West Virginia, and 1 each in 
.Alabama, Colorado, Maryland, Massachusetts, New 
York, and Wisconsin. Table 38 gives for these coun
ties the number of establishments and the value of 
products so far as this can be shown without disclosing 
individual operations. The counties are arranged in 
the order of value of products. 

Table 38 STEEL WORKS AND ROLLING MILLS: 
1909 

COUNTY, Nutn- Value of products. 
ber of 
estab-
li3h- Amount. Per cent 

men ts. Of total, 

United States ......................... . 446 $985, 722, 534 100.0 

Counties with products valued at $5,(){)0,000 and 
over: 

lJ.5 241, 126, 750 24. 5 
9 62,6£4, 563 6.4 

11 48, 522, 605 4. 9 
15 40, 366, 714 4.1 
15 39, 580, 581 4.0 
B 27, 775, 674 2.8 
6 23,363, 013 2.4 
5 23, 009, 309 2.3 
3 22,507, 222 2.3 
9 22,316, 607 2.3 
4 21, 521, 969 2.Z 

11 2D,D73, 460 2.0 
8 10, 058, 535 1.5 
5 15, 745, 014 1.6 
B 11, 788, 721 1.2 

12 10,671, 641 1.1 
8 10,543, 760 1.1 
4 10, 506, 347 1.1 

JO 9, 763,311 1.0 
8 7,570,027 0.8 
5 7, 015, 505 0.7 
4 6, 272,950 0.6 
3 5, 007, 154 0.6 
3 5, 896, 304 0.6 
5 5, 098,452 0.5 

22 149, 581, 752 15.2 
195 120,474,378 12.2 

Allegheny, Pa ............................ . 
Mahoning, Ohio .......................... . 
Cook,111. ................................. . 
Westmoreland. Pa ....................... .. 
Cuyo.hog'¥ Ohio .......................... . 

f ii~~t~~~~-:. ~~ ~ ~ ~ ~ :: :~ ~ ~: ~ ~~~ :~: ~ ~: ~ :: ~ 
Washlngton1 Pa .......................... . 

ftei:~:::o::t~·:.:·.:: :: ::::: ::: : :: :: : : :: : :: : 
Montgomery, Pa ........................ .. 
Chester

1
ra .............................. .. 

Philado pltfa, Pa ........................ .. 
Milwaukee, Wis ......................... .. 

~f~t"i•••··················· Tuscarawas, Ohio ........................ . 

i;~~~~~n~~·,;::::::: ::: : : : : : : : :: : : : : :: ::: : : 
Other counties (11) 1 ...................... . 

All other counties ............................ . 

t Includes Lorain In Ohio; Cmnbria, Northampton, and Miftlin in Pennsylvania; 
Will and Lake in Illinois; Pueblo in Colorado; Worcoster in Massachusetts; Baltl· 
moro In Maryland; Marshall in West Virginia; and Jellerson in Alabama. 

Different classes of works.-The steel-works and 
rolling-mill industry comprises three classes of estab
lishments: (1) Those equipped both with furnn,ces for 

. making steel and with hot roils for rolling it; (2) those 
equipped with steel furnaces but not with hot rolls; 
a,nd (3) those equipped with hot rolls but not with 
steel furnaces. Most of the largest establishments 
belong to the :first group. All steel plants operated 
in conjunction with blast furnaces are also equipped 
with rolling departments. On the other hand, no 
establishments of the second group have blast furnaces, 
but all buy pig iron and scrap for steel making. 
Establishments of the third group include those pur
chasing their material in the form of ingots, blooms, 
slabs, or other shapes, pig iron for puddling furnaces, 
and also the few independent bloomeries. 
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NoTE.-The total number of esta.blish!ucnts in Allegheny County, Pennsylvania (55), uot shown becauso of lack of space. 

Table 39 shows, for 1909, the number of establish
ments and value of products for the respective groups 
for the United States and the states of Pennsylvania 
and Ohio. In the ·country as a whole steel works and 
rolling mills combined produced 61.6 per cent of the 
aggregate value of products in 1909; steel works with-

out rolling mills, only 4. 7 per cent; and rolling mills 
without steel works, 33.8 per cent. These percent
ages, however, give a somewhat exaggerated idea of 
the impoi'tance of the latter class of mills, because the 
value of their product consists in considerable part of 
the value of the crude steel purchased. 
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Table 39 STEEL WOil!CS AND RQIJ,JNG MILLS: 1909 

Por cont of tota.l. 

STA1'E AND Cl.ASS OF womrn. Nmn-

g~~g~ Vulno of 
JL~h- products. 

lllOUtS. 

Nnmber1 

of cstab- Vaine 
llsh- ofprod· 

rnents. nets. 

United States ...... · ... · · · · · · · · ·. · · 446 $085, 722, 534 100. O 100. o 
stec!worksaudrollingmil\s ............ 80 l\07,03ll,138 20.0 Gl.6 
steel wor~s only ....... · ...... · · · · .... · · O!l 41l, 876, 5G8 22. 2 4. 7 
Rolling mills only .•....•••...•••...... · . ==2=58=!==33=2,=8=00=, 8=2=8,f1==5=7 .=8 33. 8 

Pennsylvania. -. .•. · ·: ... · · · · • · · · · · · 
steel works ancl rolling mills ..... -.•.... 
steel works only ........ • ... - • • • • • •• •• • · 
Rolling inills only. • ••• • •• • • • • • - ·; • .. • • · 

Ohio .............................. . 
steel worl<s and rolling nulls ........... . 
steel works only •....•. ·· •• • •• ••••• ••• •• 
Rolling mill~ only ••.••• · •• • •• •• · • • •••• · 

All other states ................... . 
Steel works urnl rolling mills •.••••••••.. 
Steel works only ..... · • · • .. • · • • • • • • .. • • · 
Holling :mills only .................. - .. . 

189 
'14 
33 

112 

75 
13 
13 
40 

182 
:l2 
53 
(17 

500,343, 995. 100. 0 
:12\l, l\52, 618 23. 3 
20, 786, 673 17. 5 

149,004,704 ll9.2 

197, 780, 043 100. 0 
100, 2:m, .521 11. 3 

ll,117,506 17.3 
02, 422, 9Ull 65. 3 

287,508,496 100.0 
177,14:1,000 17.6 
l!l, 072, 339 20. 1 
oo, 482, 158 li3. 3 

-=·· •. . -·;-~----------·-- -

100.0 
65.0 
4.2 

30.0 

100. 0 
50. 7 
2.G 

46. 7 

100.0 
51. 6 
6.0 

31.5 

Summary, by states.-Table 40 summarizes the 
more important statistics of the industry by states, 
the states being arranged according to the value of 
products reported for 1909. The figures representing 
rank indicate the actual rank of the state among all 
states, including those not shown separately in the 
table. Pennsylvania in 1909 contributed over half 
(50.7 per cent) of the total value of products; Ohio, 
about one-filth (20.1 per cent); Illinois, 8.8 per cent; 
New York, 4 per cent; and Indiana, 3.9 per cent. 

The highest percentage of increase in value of 
products from 1904 to 1909 is shown for California, a 
state of relatively minor importance in the industry. 
Of the leading producing states, Incliana, owing to the 
recent great development at Gary, shows the highest 
percentages of increase-69.9 per cent in wage earners, 
128.4 per cent in value of products, and 108.7 per cent 
in value added by manufacture. 

Tablo40 S'rEEL WORKS AND ROLIJNG MILLS. 

-·~·---.--..... '" --··-~--- ---·-- ·-
Wage m1rnors. V ulno of product,q. Value added by 

munnlacture. Per cent of increase.I 

Num" 
·-··------~---

STATE. bur of 
ostnll- A-vor .. 1,or Ilttnk. Rank. Rank. Wage earners Value of Valuo added by 
llslt- Per Per (average number). products. manufacture. 

inentfl: t\go cont Amount: cont Amount: cont 
UJ09 1rnm~ or -----·-

lllOll of -- 1909 or 
ht'l'! tot11\: "' <!< total: "' <!< total: "' -!< 1899- HlOi- 18119- 1890- 1901- 1899- 1899- 1901- 18911-
11101l 1\)()\) 0 ~ rnon 0 0 1909 0 "' "' "' "' "' "' 1909 1909 1904 1!109 1909 190! 1909 1909 1904 .... .... .... .... .... .... 
--~· -···-"-- - - --·-~--- - - ------ - - --------------------

United States .... 446 240, 076 100. 0 .... .... $085, 722, 634 100. 0 . ... .... $328, 221, 678 100. 0 -·-· .... 31. 0 15. 7 13. 3 65. l 46.3 12. 9 00.1 41. 0 12.B 

Pennsylvania •.•.•.. JH(I 120,011 52. !l 1 1 500, 3·1:1, 095 liO. 8 1 1 171,330,574 52. 2 1 1 33. 9 14.4 17.0 50.3 37.5 9.3 50.5 35.1 10.6 

Ohio .........•....•. 75 :!8, 5Htl rn.1 2 2 107' 780, 013 20. 1 2 2 58, 536, 888 17. 8 2 2 39. G 39.0 0.4 100. 7 76.6 13.0 90. 2 73. 3 9.S 

Illinois .............. !H 1715811 7.3 :l 3 81l,H08, 13'/ 8.8 3 3 30,363,674 9.2 3 3 29.0 6.9 20. 7 91. 8 44.3 32.0 100. 7 42.1 41.3 
Now York .......... 20 10,0!11 4.2 5 5 30,532,'114 4.0 4 4 13, 043, 244 4.2 4 4 130, l 34.1 71.0 348. 6 86.2 140.9 193. 8 71.2 71.G 

Indiana ............. 17 12,2.5() 5. 1 •1 0 :JS, 051, 848 3.0 5 6 12,553,080 3.8 li 6 61. 7 69.9 -4.8 99. 9 128.4 -12.5 82.0 108. 7 -12.8 

West Virginia •.....• rn fi,OliO 2.1 0 8 22,4all,411 2.3 0 7 G, 530, 111 2.0 6 8 27.3 14.8 10.0 67. 5 06. 7 0.4 40. l 38. 7 1.0 

1!ussaclmsetts •••.... \) a, nr, 1.:J 8 7 13,567,028 1. 4 7 8 3, 535, 355 1.1 9 7 -48.9 -31.4 -25.5 1.2 13. G -10.9 -40.3 -29.9 -14.8 

New Jersey ......... lll •l,!171 1. 0 7 2.! 12, 013, 710 1.2 g 25 5,378,679 1.6 7 25 (') (') (') (') (') (') (') (2) (2) 

Wisconsin ........... H 2, 12•1 0,\1 13 12 10, 732, 080 1.1 10 11 2, 826, 580 0.0 11 11 55.0 10.9 39.8 78.7 45.5 22.9 8.3 -1.8 10.8 

Kentucky ........... 7 2,:172 1. () 0 11 7, 770,320 0.8 13 Ia 2,218, 755 0.7 13 13 34.3 10.4 21. 7 55. 4 26. l 23.2 17.4 13. 7 3.3 

Missom'i.. ........... 4 2, 227 0.\1 11 15 5,012, 827 0.5 14 15 2, 153,842 0.7 14 15 38. 8 65. 1 -15.9 56. 7 67.2 -6.3 35.0 52. 7 -11.6 

Connecticut •........ fi 2,352 1.0 10 10 •1,070, 572 0.4 15 14 2,0.u, 702 o.o 15 12 31.8 -21.3 67.4 0.1 -21.0 26.6 9.3 -10.1 35.1 

California ........... r. 1,mH 0.•1 17 10 3,510,824 0.4 10 19 1, 172,046 0.4 17 17 87. 0 34.3 30.3 290.7 130.4 ll5.3 197.5 05.l 80.2 

Michigan ............ 8 11 ma o.r, rn 18 2, iill0,872 ll. 3 17 lll 1, 071, 742 0.3 18 16 -18.9 16.2 -30.2 -25.3 -1.5 -24.1 -11.4 17.5 -24.6 
Delaware ............ 5 710 0.3 HI 10 1, 71,5,341 0. 2 18 17 056, 346 0.2 21 19 -52.3 -32.7 -29.2 -45.7 7.4 -49.5 -57.0 -0.2 -56.9 

All other states ..... 27 9, 707 4. l .... .... 30, 288, 594 4.0 ··-· .... 14, 200, 0·12 4.3 . ... .... ....... ······ ······ . ..... ...... . ..... . ..... ...... ........ 

1 Percentages uro btrn0tl upon figmos in 'l'uhlc 88. A minus sign (-) donates decrease. • Figures for 1904 and 1899 not comparable with those for 1909. 

Persons engaged in the industry.-Table 41 shows, 
by classes, tho number of persons engaged in the in
dustry in 1909. It should be borne in mind that the 
sex and age classification of the average number of 
wage earners in this and other tables is an estimate 
obtained by tho mothod described in the Introduction. 

The average number of persons engaged in the in
dustry in 1909 wn.s 260,762, of whom 240,076, or 92.l 
per cent, were wage earners; 4,286, or 1.6 per cent, 
proprietors and officials; [Llld 16,400, or 6.3 per cent, 
clerks. Individual proprietors n.nd firm members were 
few in number, the industry being mainly controlled 
by corporations. 

•rnble 41 

CLASS. 

All classes ............................... 

Proprietors and officials ........................ 

Proprietors nncl firm members .............. 
Salaried officers ol corporations ............. 
Superintendents ancl managers .....••....•. 

Clerks .......................................... 

Wage earners (average number) ................ 

16 yours of ago and over .................... 
Under 15 years of age ....................... 

PERSONS ENGAGED IN THE STEEL• 
WORKS AND ROLLING-MILL IN• 
DUSTRY: 1909 

'l'otal. Male. J<'emale. 

260, 762 257, 962 2,800 

4,286 4,278 8 

47 41 4 
779 779 

3,4GO 3,456 4 

16,400 14,613 1,787 

240, 076 230,071 1,005 

238, 937 237,996 941 
1, 130 1,075 64 
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Females constituted 1.1 per cent of the total number 
of persons employed, 10.9 per cent of the clerks, and 
four-tenths of 1 per cent of the wage earners. The 
number of wage earners under 16 years of age was 
1,139. . 

In order to compare the distribution .accord~g to 
occupational status of persons engaged rn the rndus
try in 1909 with that in 1904, it is ne.cessary to use 
the classification employed at the earlier census (see 
Introduction). Such comparison is made in Table 42. 
The rate of increase for salaried employees was much 
higher than that for wage earners, the proportion for 
the latter class being less iµ 1909 than in 1904. 

Table 42 PERSONS ENGAGED IN THE STEEL WORKS 
AND ROLLING MILLS, 

1909 1904 
Per 

CLASS. cent 

Per Per of in· 
crease: 

Number. cent Number. cent 1110-1-distri· distri· 1009 l 
bution. bution. 

----------
Total ....................... 260, 762 100.0 221,96~ 100.0 17.5 

Proprietors and ftrm members •.. 47 (') 64 (') -25.6 
Salaried employees ••••..••..•.•• 20,639 7.9 14, 330 6.5 44.0 
Wage earners (average number) . 210,076 92.l 207, 562 93.5 15. 7 

• A minus sign(-) denotes decrease. 
• Less than one-tenth of 1 per cent. 

Table 43 shows the 11verage number of wage earners 
distributed according to age periods, and in the case of 
those 16 ye11rs of 11ge and over according to sex, for 
1909, 1904, and 1899. 

. = Table43 
AVERAGE NUMill~~;;1'R~~;~I~~:~~~~~S IN STEEL Wonxs 

moo l!lOl I 18il9 
CLASS, 

Per Per P~r 
Number. oont Nnmber. cont 

Number. cent of or Of to WI. total. total. 
·-- ------ - -Total. ............ 240, 076 100.0 207,662 100. 0 183, 240 100.0 16 yenrs of age mul over .. 2:!8,!1:17 OU. 5 205, 7·11 00.1 181,439 90.0 Male ................ 237,990 {J[J.l 20·1,200 08.4 180, 374 98.4 Fomalo .............. 041 0.·1 l,.Jfil 0.1 1,065 0.6 Under 16 years of age .... 1,lilO 0.5 1,821 0.9 1,810 !.O 

There was an increase from, 1809 to 1904 in the num~ 
ber of woJUen employed and it slight increase in the 
number of children, but in 1900 tho number reported 
for each of these two classes Wtts loss than in 1899. 

Wage earners employed, by months.-'I'able 44 gives 
the number of wage earners employed on the 15th (or 
the nearest ropresontn.tive day) of ench month during 
the year 1909 for 15 stn.tos in which an avern.ge of at 
least 500 w11ge earners wmn omployed during the year. 

Table 44 WAGE EARNERS EMPLOYED IN STEEL WORKS AND ltOL!.{N(J un.r.q: 111091 

STATE. 
Average 
number 

80\1lmn- No'1em .. Dccem· em- January. Febrn· Mnrch. Aprll. May. June. July. Angtrnt,, Ootobor. ployed nry. )('f. ber, her. 
during 

the year. 

-----------------------------------
United States ........................... 240, 076 216, 349 215, 650 215, 076 217, 307 218,424 235, 633 234, 151 242, 077 258, 025 260, 265 274, 525 283, 029 

Californla ...................................... 1,038 1,065 1,073 1,089 l, 100 1,037 1,008 r111 82•1 1,0-11 1,007 1.175 1,144 
Connecticut .................................... 2,352 2,041 2,219 2,084 2,053 2,100 2,257 2,~1~ 2,4~0 2,·171 2,605 2, 720 2,887 
Delaware ...................................... 710 589 579 659 578 029 67:1 H~li 7!J.1 803 8fi0 909 
Illinois ......................................... 17,584 16, 108 15, 758 15, 381 16, 145 15, 421 10,21!1 lG, 750 lfi,H2 18,875 20,20:l 211.552 22,141 
Indlana ........................................ 12, 255 10,268 10,860 11,501 11, 163 10, 005 ll, •150 11, 055 l~,·1'15 l:l,1>14 14, OGG 14,407 14, 808 

Kentucky ..................................... 2,372 2,395 2,414 P,048 2,332 2,231 2,308 2, 181i 2,44:! 2,.1:15 2,4GS 2,694 2,484 
Massachusetts ................................. 3, 115 2,990 2,958 2,808 2,820 2,81i(l 31 050 a,o:m atooa a,225 3,•1'.l8 3,470 3,544 

H~~g~t:-.::::::::::::::::::::::::::::::::::: 1,183 1,091 1,264 1,112 1, 1G7 1, 109 1,123 1,050 l, 121 1, 175 1,206 1,380 1,331 
2,227 1,761 1,926 1,992 2,049 1, 778 2, 1()8 2.10~ l,878 2,:.mn 2,o:m 2,980 3,126 

New Jersey .................................... 4,071 4,409 4,282 4,.522 4,311 4,286 4,207 4,2fi.l ,1, n~m 4, o:l7 n, 1s1 5,206 6, 773 

NewYork ..................................... 10,091 0,587 9,55G 9,402 o, 710 8,841 9,!171 0,40(1 o, rnn 10,(iOl 11,:158 11,423 11,785 
Ohio ........................................... 38, 586 34,205 33,845 35 415 3'1,llOG 35,()82 10, o:m :l7,HO 30, fi•18 40,H:rn 42,li·JO •12,036 45,161 

~~:~m~~:::::::::::::::::::::::::::::::::: 
120, 911 114,2'11 113,347 111:054 114, 4,19 110, 987 12:l, 020 125,tiH 120, 7·10 137,R:l8 H2,00!l 1'14,210 148, 591 

5,000 S,469 3,502 3,625 3, SUD 4,028 5,UH 5, 78:1 6,(J(j(I 6,288 Ci, 107 0,055 5,973 
2,124 1, 731 1, 703 1,815 1, 002 1, 970 2,034 2, J.15 2,2au 2,:J70 2,367 2,·103 2,80i 

1 The month of maximum employment for each state ls indicated by boldface figures and that of minlmmn mnploymout by ltnllo fignros. 

In the industry as a whole and in all of the states 
shown except four the largest number employed dur
ing any month in 1909 was in December, and in three 
of the other states the largest number was in Novem
ber. In the country as a whole the minimum number 
employed was in March, this number being 75.8 per 
cent of the number in December. Massachusetts 
shows the smallest fluctuation in number of wage earn
ers, the minimum number being 79.6 per cent of the 
maximum, while West Virginia shows the widest fluc
tuation, the minimum number being 55.2 per cent of 
the maximum number, reported for September. The 
percentage which the number employed each month 
represented of the maximum number is given in 
Table 45 for the entire industry. The general iu-

crease in employment from March to Docomber reflects 
the improvement in bus:i.r1css conditions tu.king plu.ce 
during that time. 

'l'ablo45 
MONTII, 

Per 
cont of 
mu.xi· 
mum. 

MONTH, 

70.3 July ........................ . 
70. O August .................... .. 
75.8 Soptombor ................. . 
70. G October ............... -.... . 
77.0 November ................ .. 
8:!.0 December ................. .. 

Por 
cent of 
maxi
mum. 

82.6 
85.3 
01.3 
04.9 
96.8 

100.0 

Tho months of maximum and of minimum employ
ment for 1909, and the number reported for these 
months, are given for each state in 'fable 44. 
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Prevailing hours of labor.-In Table 46 the wage 
earners have been clnssilicd according to the hours of 
labor prevailing in the establishments in which they 
were employed. In making this classification the aver
age number of wage earners employed in each estab
lishment was classified as a total according to the hours 
prevailing in that establishment, even though a few 
employees worked a greater or loss number of hours. 

STATE, 

A v1mAGB NUMll!m OF w Arm EARNERA TN STEP.I. w01m:s AND 
UO!.LlNct MU.LS: 1909 

-------·--·-------·----·-------
In ostnblislunonts with _provniling hours-

'l'otnl. llo- no- llo-
48 twcon tween tween 72 

nm! 48 5'1. 54 oo. 00 and 
umlor. nncl o.ncl nnd over. 

54. uo. 72. 

------1---· ----------·· -· ------
Tlnlted States .... 

California ..........•.. 
Cannooticut •••••.••••• 
Delaware ............ . 
Illinois ............... . 
Indiana ............. .. 
Kentueky ...•....••.. 
1fnssachusetts •....... 
M!rhlgnu ............ . 
Missouri. ............ . 
New Jersey .... , •..... 
NowYork ........... . 
Ohio ................. . 
Pennsylvania ........ . 
West Virginia ........ . 
Wisconsin ........... . 

240,076 18,283 4,094 23,982 29,022 82,130 30,247 52 318 
1,0:!8 . ••• . .. :HS llfl 17U 442- ........ .' .. .. 
2,3f;2 ....... JM 147 11 084 01 ............. . 

7Hl 2UO .. • .. • .. .. .. • 420 .................... . 
17, 5S·l .. • .. .. • .. .. . 2, 7fi:l l, M2 :l, Z:lO 2•17 10 202 
12, 2!ifl !Ol...... 11 1147....... 4, 120 l, 518 4

1 
SOD 

2,a72 1,4·!(1...... ....... 2o(i 180 ....... '490 
a, 11~ . .. .. .. l:J 30 3701 2, 087 ............. . 
)• J~,l .. .. .. . .. .. .. .. • •• .. 317 Hlill ............ .. 
2,2;;1 B·lli ...... ....... ....... 1,:1m ............. . 
4,6(1 ....... 2~5 1,007 2,13•1 224 1,081. ..... . 

10,0.n ....... li7 12a 1,005 4,Hri ....... a,101 
381 fiHli .I, Ml.1 44 fi, •1'12 7, 21\0 l:l, 352 Ci, 200 4 /09 

12", (II\ 12, 245 3, 2.17 11, 0\4 12, 202 45, 527 17, 921 24' 076 
r.,om 1, 771l.. .... s12 a12 3lfl 1,s12 ... '. ... 
2, 12•1 IO .. • .. . 10 102 977 •• • • • .. 1,025 

--------············-----'-----'--'----'---'---

Of the total number of wngo oarnors in H.100, 3,1.2 
per cent were in ost1tblishmonts whore t.he prevailing 
hours were 60 per week, or 10 hours a day for six days 
in the week, while 34.4 por cont wero in establishments 
where the provu.iling hours woro over 60 per week, and 
21.8 per cont whoro they wore 72 per wook and over. 
The eight-hour day is not found to any large extent, 
only 9.3 per cent of tho wago oarners being employed 
in establishments where tho pnwailing hours were 
less than 54 per week. 'l'hc proportion in establish
ments in which the provai.ling hours of labor were 72 
or more per wcok w11s especially high in Illinois, 
Wisconsin, and Inclit111a. 

Character of ownership.-Ta,ble 47 h11S for its purpose 
the presentation of conditions in respect to the char
acter of ownership, or logal organization, of establish
ments. Establishments owned by individuals and 
fa-ms are few m1d small, and seem to be decreasing in 
number and importm1co from census to census. Steel 
works and rornng mills are more largely in the hands 
of corporn.tions than nny other industry in tho coun
try with the exception of the load smelting and refin
~g industry. Establishments operated by corpora
tions reported 99.5 per cont of the total value of prod
ucts in 1909, as compared with 98.9 per cent :in 1904. 

'l'able4'l' STEEL WORKS AlfD ROLLING llfLLS, 

ClUl\ACTER OF OWNEl\SffiP. 

]\)~:r?~~_i:·:·::: :·:: :: : :·: :::·: ::: ::::: 
Corporation ........................ 

Per cent of total ............. 

~~~1~l~~~.1 ::::::::::::::::::::::::. 
Corporation ....................... : 

Number of 
establishments. 

1009 1901 

(46 U5 
8 11 

14 19 
424 385 

100. 0 100. 0 
1. 8 2. 7 
3.1 4. 6 

95.1 92. 8 

Ave1~~1~ri~~'\~~~'.~s-~~~~~: ......................... . 
c~~ori1"tioD.:::::::::::::::::::: ::::::::: ::::::::: 

Value of producf.8. 

1909 

$985' 722, 634 
937, 230 

4,238, 087 
980, 546, 617 

100. 0 
0.1 
0.4 

99. 5 

$117,154 
302,7fi3 

2,312, 610 

191)4 

*673' 965' 026 
}693,223 

,041, 183 
666,630,621!) 

100.0 
0.3 
0.8 

98.9 

$153, 929 
290,904 

1, 731, llOB 

1 Inclucles one estahlishment under" other" ownership In 1904. 

Size of establishments.-The tendency toward con
centration in large establishments is very marked in 
the steel industry. Some light is thrown upon this 
tendency by grouping the establishments reported 
acco1·ding to value of products and according to num
ber of wage earners. 

Table 48 gives data for establishments classified 
according ta the vulue of their products. 

Tabfo48 STEEL WOitKS AlfD ROf,LllfG MILLS. 

VALUE OV PRODUCTS PEI\ Number of Value of products. ESTAllLISllMENT. establishments. 

1909 191» 1909 1904 

---
Total. ....................... U6 415 $985, 722, 534 $673,065, 020 

Less than $20,00a ................... 15 13 105,454 133, 048 
$20,000 an cl less than $100,000 ....... 44 44 2,643,474 2,357, 509 
$100,000 and loss tlrnn $1 1000,000 .... 201 227 86, 119,207 101, 297, 782 
$1,000,QOO and ove1-. ................ 186 131 898, 704, 339 570, 175, 787 

~1,000,000 and less than S!0,000,000 163 110 471, 227, 229 323, 487 I 102 
$10,000,000 ancl over .............. 23 15 425, 537, l!O 246, 688, 085 

Per cent of tQtal.. .......... 100.0 100.0 100. 0 100.0 
Less than $20,000 ................... 3.4 3.1 (1) (') 
$20,000 and less than $100,000 ....... o. 9 10. 0 0.3 0.8 
$100 000 and less than Sl,000,000 .... 45, 1 54. 7 8. 7 15.0 
$l!;000

0
ooo and over ................. 41. 7 31. 6 91. 0 84.6 

1,0 0,000 and less than $10,000,000 36. 5 28.0 47. 8 48.0 
$10,000,000 and over .............. 5.2 3.6 43.2 36.6 

Average per c.s!abl.isbment. ....•.•. ............ ·-······· $2,210, 140 $], 624,012 

' Less than one-tenth of 1 per cent. 

There is no other industry in which so many plants 
of great size are found. In 1909, 41.7 per cent of the 
establishments reported products valued at $1,000,000 
or more, as compared with 31.6 per cent in 1904. 
This group of establishments in 1900 included 23, 
and in 1904, 15 with products in excess of $10,000,000 
in value. The value of the output of the establish
ments with products valued at $1,000,000 or over 
formed 91 per cent of the total for all establishments 
in 1909, as compared with 84.6 per cent :in 1904, and 
that of tho establishments with products valued at 
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$10,000,000 or over constituted 43.2 per cen~ of the 
total in 1009, as compared with 36.6 per cent m 1~04. 

The average number of wage earners per estabhsh
men t increased from 500 in 1904 to 538 in 1909, or 
7.6 per cent; the average value of products, from 
$1,624,000 to $2,210,000, or 36.1 per cent; and thB 
average value added by manufacture, from $561,000 
to $736,000, or 31.2 per cent. The increase in aver
age value of products per establishment may perhaps 
be clue partly to increase in prices of commodities, 
but is by no nieans wholly due to that cause. 

The distribution of estn.blishments reported in 1909 
by size groups is shown for Pennsylvania and Ohio, 
and for all other states combined, in Table 49. 

Table49 NUMBER OF ESTADLISI!MENTS. 

VALUE m' PRODUCTS PER ESTABLISHMENT. United Pennsyl- Ohio, All other 
States. vunia. states. 

-------Total. ............................ 446 189 75 182 
Less thllII $100,000 ........................ 50 l(l 8 35 
$100 ooo and Jess thun $1,000,000 .......... 20l 86 27 88 
$1,000,000 and less than $10,UOO,OOO ....... 163 70 34 5B 
$10,000,000 and over ...................... 23 11 6 6 

Per cent of total.. ................ 100. 0 100. 0 100. 0 100.0 
Loss than $100,000 ........................ 13.2 8.5 10. 7 19.2 
5100,000 and Jess than Sls°00,000 ....••.•.• •15.1 45.5 36.0 48.4 
$1,000,000 and less than 10,0001000 ••••.•. 36.5 40.2 45.3 20. ! 
s10,ooo,ooo and over ...................... 5.2 5.8 8.0 3.3 

A classification of the establishments for 15 of the 
leading states according to the number of wage earners 
employed is presented in the followillg table: 

Table 50 STEEL WORKS AND ROLLING MILLS: 1900 

Total. 

STATE. 

Es-

1 to 5 
wage 

earners. 

Es-

Q to 20 
vrngo 

earners. 

Es-

21 to 50 
wage 

earners. 

Es-

Establi'Jhmcnts employing-

51 to 100 
wage 

earners. 

Es-

101 to 250 
wago 

earners. 

Es-

2.5! to 500 
wage 

earners. 

Es-

501 to 1,000 
wngo 

earners. 

Es-

Over 1,000 
wago 

earners. 

Es-Wage I Wngo tub· earners tab- tall- Wage tall· Wage tab- Wage tall- Wage t11 b- Wage tab- Wage. tall- Wngo 
!isl!- lish- lish- earn ors. lish- lish-lish- (average !fall- earners. lish- earners. lish· earners. earners. earners. earners earners. 

men ts. mcnt.s. number). monts. men ts. men ts. men ts. men ts. men ts. meuts. 

--------1------ ------------------------------------
United States .... 446 240, 076 16 21 271 34 l, 161 60 4,632 89 14, 977 98 34, 988 82 57, 108 57 126, 943 

2 700 California ................ 5 1,038 2 ....... --······ ·-····- ········ 1 67 1 170 ""782' ... i;203 Connecticut. ............ 5 2,352 ....... ........ --··--- ······-· ""'i' "'",iii' 1 60 2 307 -······ ........ 1 1 
Delaware ................ G 710 ····-·· ........ 1 75 3 505 ""i;5ti" "i2;oio ······- ··-·-··· 
Illinois .................. 2-1 17,fi84 ....... ........ . ...... ........ 1 42 2 177 7 1, 234 5 4 2,010 5 
Indiana .................. 17 12, 255 ....... ........ ....... ........ ....... ·-······ 2 180 a 466 1 400 8 5,213 3 5, 987 

Kentucky ............... 7 2,372 ····-·· ······-· ........ ....... """4iJ' 1 U5 2 330 :J 1, !UO 7Ul ""2;232 Massachnset.I, ........... IJ 3, 115 -·-·--· ........ 2 26 2 254 2 5li•! ....... . ....... 1 
g 1,183 ....... ........ ........ ......... •19 4 294 1 186 2 05•1 ....... ········ ~~!~E~l'.: :: :: ::::::::::: 4 2,227 ....... ........ ....... ........ 2 715 2 '"i;5i2" . ....... 

New Jersey .............. 1G ·1, 671 ······· ........ 1 n ······· . ....... 4 277 5 845 a 1,027 2 l, 435 1 1,081 

NewYork ............... 25 10, 091 2 12 3 
Ohio ..................... i5 38,586 06 5 
Pennsylvania ............ 180 126, 911 1 4 5 65 12 
W~st V~ginia ........... 1G 5,0flO 1 13 1 
W1sconsm ............... 14 2,124 1 5 3 38 4 

Establishments employing 1,000 wage earners or 
more in 1909 employed altogether 52.9 per cent of 
the total number of wage earners in the industry; in 
fact, 18.5 per cent of the total were in establishments 
employing over 4,000 each. 

Table 51 gives the percentage which the number of 
wage earners in establishments of each group formed 
of the total number of wage earners in the industry. 

Table al 

CLASS. 

Total ................................ .' ......................... . 
Estahlishments emuloying: 

~ltto22o'~~~~e0~a:.'~~~;.".::::::::: ::: ::: : :: :: :: : :: : ::: ::: : : :: ::::: ::: : : 

Per cent 
of total 
number 
of wage 
earners 
in steel 
works 

and roll· 
Ing mills: 

1909 

51 to 100 wage earners......... .. .. .. . .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. . 

100.0 

0.1 
0.5 
1. 9 
6.2 

14. 6 m ~~ ~gg ~~~~~ ~~:~~~~::::: ::: :::::: ::: : : : :: :: : : :: :: :: :: :::::: ::::: 
501 to 1,000 wage earners ......................................... .. 
Over 1,ooowageearners ........................................... . 

1,001 to2,000wage earners ................................... .. 
2,001 to4,000wage earners ................................... .. 
Over 4,000 wage earners ..................................... .. 

23. 8 
ii2.9 
19.1 
15.2 
18. 5 

118 4 201 4 588 (i 2,219 2 1,57:l 3 5,285 
157 7 534 17 2,867 17 0, 780 10 12, 140 8 16,033 
438 25 1,894 34 5, 772 40 13, 8·17 42 28, 855 30 76 036 
44 2 164 3 489 7 2,537 1 !150 1 1:163 

111 3 236 1 HO ....... ........ l 508 l 1,026 

Expenses.-As stated in the Introduction .. the census 
does not purport to furnish :figures that can be used 
for determining the total cost of manufacture and, 
consequently, the profits. Facts of interest can, how
ever, be brought out concerning the relative impor
tance of the cliff erent classes of expense which make 
up the total. Table 52 shows, in percentages, for each 
census from 1889 to 1909, the distribution of the total 
expenses reported for the industry in the country as a 
whole among the four classes indicated, and a similar 
distribution for 15 states separately for 1909. 

Labor is a materially more important factor in this 
branch of the industry than in the blast furnaces. In 
the steel works and rolling mills expenditures for serv
ices (salaries and wages) constituted, in 1909, 21.2 
per cent of the total expenses reported, as compared 
with 8.6 per cent for the blast-furnace branch of the 
industry; and those for materials represented 73.9 
per cent, as compared with 88.4 per cent for the blast 
furnaces. 

In this connection it should be borne in mind that 
the cost of materials in the case of the steel works and 
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roiling mills involves much duplicntion, due to tho sale 
or transfer of partially :finished products from one plnnt 
in the jndustry to ::tnothor. Wore it not for this dupli
cation the percentage of tho totn1 reported expenses 
represented by cost of lnaterials would be much lower. 
In the case of blast furnaces, on tho other hand, there 
is virtually no such duplication in cost of mntcrials. 

Tablo52 mrmr, womts ANP nm.1.mn Mnr.n: nm 
CEN'r Oli' 'l'O'rAT, l~lel'OH'l'Ell BXPENHES 
lU;J'ltEHJ.:N'i'J!;JJ l! \"-· 

BTH'E. 

MJs,,clla-
M11tcria!H. ncoue 

nxp1:ns(~S. 

United States: 
1909.. .. . .•. . .. • . . .. . . . . . • . . . . . 2. 0 
1904. ... . . . . . . . • . . . . . .. . . . . . . . . 2. 9 
1899.... .... .. . .. . . . . . . . . . . . . . . l. 8 
1889. ... . . .. . . . . . . .. . . . . . .. . .. . l. 0 

18. 3 73. D 4.8 
10. 8 71. 3 0.0 rn. 4 74. l 4. 7 
2•1. 2 70. 4 3.8 

,~ ·- ::~~·;::.~::: ..:~-: ~;:;:~.::::.::.::.:.':'..:::;-=-:::_-::: ~-':"~ 

Individual stntcH: 1909: 
California.. .. . . . .. . .. .. .. .. . . . .. . . 2. :1 
Connccticu t... . .. .. . .. . .. . .. .. .. . ti. I 
Delaware......................... ti. 1i 
Illinois........................... :i. I 

~:L !l M. 7 !\. l 
;H.(I o:l.•l ti.Ii 
~f), ~ IH.I fi. l 
J 7. ~ 7-1.X 4.!) 

IncliaM.......................... a.o 
Kentucky........ .. .. . .. .. . .. . . . . l. ·I 
Massaohusctts ...... - . . . . . . . . . . . . . ~. 0 

~~.'I 70. 7 a. n 
17.1\ 71\. 8 

"· 2 l:i.l 71i. ·1 fi. 7 
Wchigrol. ........... ·.. .. . .. .. .. . fi. ll 
Missouri.......................... ·l.~ 

~fi. 7 1\2. 1 7. 2 
2il. ~ lil\.8 12. 8 

New Jersey....................... Ii.:! 
New York .................. ~..... a. 7 

~!i. Ii (iO.l H.2 
IH. 2 74. 7 :1.:i 

Ohio............................. ~.:1 lli.l 7H. 2 a. 5 
Pcnnsvlvunl11...... ... . . . . , :i. o 
\Vest Vfrginin..................... 2. ~ 
Wisconsin....................... ~.a 

lH. H 7~. H r,,.1 
IH. H 71i. H 2. l 
l·l.2 7{). H :1.0 

The cousidornhlo vnrint.ion among tho st.1ites in tlw 
proportions ropros(mt(\(l by t,}10 sovernl cln.s1ws of ox-

Table 53 

penses is due largely to the diversity in the character 
o~ products made and to differences among the states 
with ~espect to the amount of duplication in cost of 
mat.enals. 

During .the 20 years covered by the table the per
centage of the total re1)orted expenses represented by 
wages fell from 24.2 to 18.3, while the proportion 
represented by materials rose from 70.4 per cent to 
73.9 per cent and the proportions for other classes also 
~dvanccd. 'rhese figures doubtless indicate approx
unately the actual changes in conditions, but it should 
be borne in mind that in all probability variations 
have taken placo from census to census in the rela
tive amount of duplication in cost of materials 
which would tend to affect the significance of all th~ 
percentages. 

Engines and power.-The amount of power used 
wits first reported for the industry at the census of 
1880, and 'l'ablc 36 shows that the total horsepower 
increased from 535,430 in 1889 to 2,100,978 in 1909. 
Table 53 shows the number of engines or other mo
t.ors, twcording to their character, employed in gener
ating power (including electric motors operated by 
purchased curre.nt) and their total horsepower at the 
censuses of 1909, 1004, and 1899. It also shows sepa
rately the number and horsepower of electric motors 
including those operated by current generated in t11~ 
e.stn.blish;mcnt. 

Hmm. WORICH A1'1ll nou.JNG MILLS. 

1•ow1rn. Nrnnh<'r 
Jl1 

of ottgltwH ur Horsepower. Per cent dMribution or 
otora. horsepower. 

llJOll lllOi 181lll 190ll 19°'1 1899 lll09 1904 1899 

-- -----
Primary 1iower, total.................................... 8, 214 0,369 5, 562 2, 100, 078 1, 649, 209 1, 100, BOl 100.0 106. 0 100. 0 

-···--- ::'~~_:.:::;::==.· = 
Own"d..... ............ ... .. . ..... . .. ......... ........ ..... .... H,ll:l:l 5,RriR fi,5fi2 2,042,0lill I, li3G, 081 1, 009,667 97.2 99.1 99.9 

•*-o-••----- --- --
Rtcn1n .... ............................................... , . . o,Hn5 
Gos......................................................... 118 
Witter wlH!ols and motors.................. . .. . . . . . .. . . . . . . . (J() 
Other ................................................................... . 

fl, 7·Hl 5, 1Ml 1, 055, ~H6 1, 010, 012 I, OS0,897 93.1 07. 7 08. 7 
fi!\ 111 70, 3Ul 11, 800 1,543 3.8 0. 7 0.1 
fiil 105 5,820 11, 705 8,lllJ7 0.3 0.3 0. 7 

....... .......... 1,500 7,8tl8 3,100 0.1 0.5 0.3 

ncutcd....... ......... ... . . . . . . . . . . . .. ...... .. . ... .. .. .. . ... .. . 2,211 Ml (l) 58, 912 14, 218 1,134 2.8 o. 9 0.1 
"----- ·-----· -----

~~ii'i,:~~:::::: ::: : : :: : : : . : : : : : : : : : : : : : :: : : : : : :: : : : . : : : :: ::::: .... : .. ::: .... iiOl (') 58, 797 O, 798 877 2.8 o. 4 0.1 
....... .......... 115 1,.no 257 (') 0.4 (') 
-:::~=~ = = ---

Electric motora ......................................... . 27, 70D 12,CB4 
~-.. ---·-

~un gy current ~Nlt'l'fltml ]ly '"'luhllsltm<•ttt .................. .. 
un y rnntccl power ......................................... .. 

12, 18~ 
501 

t Nol. l'l\[IOrlc<J. 

Tho total prirnnry power nn101mtrnl to 1,100,801 
horsepower in 18Hfl nncl. 2,.100,078 in lOO!l, itn incrot1so 
of 1,000,177 horsepowor, Ol' oo.n por (\Cllt. Although 
the bulk of tho inm·onst1 was :in stomn power, yot i;he 
rate of incrensc in this form of powor wns vory much 
lower tlrnn that for tho powor of gns m1cl other inter
nal combustion 011gi1ws, or of olec~tric motors oper
ated by purchased CUJ'l'(lllt. Tho umnber of gas 
engines increased from 10, with nn nvorngo of 96 horse
power per engine, in 1800, to ll R, with m1 1tverage 
horsepower of G7:3, in 1000. In a number of cuses 

3,220 71C,609 254,258 64,658 100.0 100.0 100.0 --------
3,220 657,812 2·17,400 03, 781 91.8 97.3 98.5 
(1) 58, 7!J7 o, 708 877 8.2 2. 7 1.4 

2 Lr.,H ihnn one-fanth of l Jier cent. 

where blast furmwes are operated in conjunction with 
steel works and rolling mills, blast-furnace gas is 
utilized in intcrnnJ-combl1stion engines for the steel 
making and rolling departments as well as for the 
blast-furnn.ce department (see p. 14). There has also 
been a great increase in the practice of applying 
primary power generated in the establishments by 
menns of electric motors. 

The increase in power from 1899 to 1909 was 90.9 
per cent, as compaxed with an increase of only 77.5 
per cont in tonnage of products. This difference, when 
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taken in connection with the fact that there was an 
increase of only 31 per cent in the number of wage 
earners, indicates that there has been a material exten
sion in labor-saving equipment during the decade. 

'rable 54 shows for 1909 the amount of each of the 
several kinds of primary power, the horsepower of all 
electric motors, and the amount of the different kinds 
of fuel used in the industry in 15 leading states. 

Table 54 STEEL womrs AND ROLLING MILLS: 1909 

Electric Fuel used. Primary horsepower. horsepower. 

STATE. Num- Owned by establlshments reporting. Rented. Total, Gener- Coal. 
rented ated in ber of and the Oil cs tab- Total estab- Coke Wood including Gas 

lish- Water gen er- Anthra- Di tu mi- (short ~1,000 
men ts horse- Gas wheels Elec- 0th- ated by llsh- cite nous tons). (cords). ~asoline 

power. Stean1 and 0th- estab- ment ( arrels). eet). 
re- •rota!. cuglnes. en- er. trio. er. (lonf (short 

port- gin cs. lllO- llsh- reRort- tons . tons). 
ing. tors. ment. ng. 

--------------------- ------
United States .. 446 2,100,978 2,042,066 l,955,346 79, 391 5,829 1,500 58, 797 115 716, 609 657, 812 765, 145 19, 769, 678 648, 637 55,809 2,063, 736 201, 601, 264 

California ......... 5 3,945 3,007 3,007 ··•4••• ....... . -.... 938 -..... 1,638 700 .. 41;057· 384 3,402 08 123, 601 
Com1ecticut ....... 5 14,SGO 14, 855 14 855 --·-·-· ----·-- -----· 5 -----· 1,341 1,336 62, 511 2,020 200 7B, 71i .. .... a;soo 
Delaware .......... 5 4, 912 4,912 4:912 ........ ...... ·2;idii" ······ 1, 743 1, 743 2,619 ;J4, 014 3,300 145 500 450 
Illinois ............ 24 152, 470 150,260 138,260 i2;ooo· 85, 352 83, 142 15,311 3,088, 782 80,143 4, 704 260,003 ··········· 
Indiu.na .•••..••... 17 111, 806 111,800 60, 631 51, 175 ----·-· ···--· ....... ·····- 99, 839 99,839 5 1,028, 754 14,083 300 351, 932 502,360 
Kentucky ......... 7 29, 640 29,640 29, 640 ...... ....... '""i5' 1,288 1,288 ... i;sai· 137, 438 1G,O:J2 384 

"i4ii;432" 1,876, 647 
Massacl11L•etis ••••. 9 24, 500 24, 485 23, 050 ···siii. "'"62i;" 7,844 7,844 155,952 2,231 335 045 
Michlgtm ••.•••.••. 8 4,290 4,005 4,065 ........ ........ ··---- 225 ·····- 1,503 1,278 .......... 42, 471 1,237 89 47, 142 ··········· 
Mlssomi •..••...••. 4 6,255 6,255 6, 175 80 ....... ...... ....... ...... 2,142 2,142 3 77,885 3,153 ""877' 143, 482 7, 760 
New Jersey ....... lG 29, 699 29, 084 28,949 ·5;9i2" 735 ....... 15 "iaa· 8,148 8,133 31,671 252, 611 8,06'1 32, 086 3,347 
New York ........ 25 136, 456 108, 766 99, 904 950 2!!,590 30,326 6, 730 9,100 709, 404 32,678 0,015 71,41i4 831, 417 
Ohio .............. 75 515,813 505,042 504,186 856 -·-···· ···-·· 10, 771 ······ 116,003 106,132 105 3,400,005 130, 964 10,o:m 73,275 04, 620, 688 

Pennsyl mnia ••••. 189 896,440 882,270 872, 74fl .~'.~~-1 ... ~~- ~ .. ~~~- ~::~~~- :::::: 32~:~~~ 310, 930 650,587 9, 447, 159 238,459 25,204 520,604 189, 133, 015 
West Virginia •.••. 16 46, 508 46, 508 46,508 3,B38 '""i58' 275,223 24, 650 2•10 .. ·43;!142' 3, 704, 375 
"-r iscons-in ........... 14 10,064 9,810 9,385 25 ....... 400 2o4 ...... 1,812 1,558 117,0<13 3,171 112 .... 9i5; 750 All other statea .••• 27 113,320 112, 701 109,073 528 3,100 ...... 619 ...... 21,983 21,364 6,662 809,352 72,150 7, 100 171, 408 

Fuel consumed in the industry.-Bituminous coal is 
the principal kind of fuel used, 19,759,678 tons being 
consumed during 1909. The gas reported. includes 
174,104,855 thousand cubic feet of blast-furnace gas 
consumed. in steel works and rolling mills, the re
mainder being chiefly, if not entirely, natural gas. 
The quantity of blast-furnace gas consumed in steel 

works and. rolling mills was reported only in Ohio 
and Pennsylvania, the former reporting 54,707,000 
thousand cubic feet and the latter 119,397,000. Most 
of the natural gas was also used in these two states. 

The expenditure for fuel and rent of power in 1909 
amounted to $46,136,725. Such expenditures are 
shown by states in Table 89. 

SPECIAL STATISTICS RELATING TO MATERIALS, PRODUCTS, AND EQUIPMENT. 

MATERIALS. 

Table 55 show'S the statistics for the chief classes of 
materials re1)orted by the steel works and rolling mills 
for 1909, 1904, and 1899. Detailed statistics, by 
states, for 1909, are given in Table 87. 

The data for the several classes of materials do not 
include materials produced and consumed in the same 
establishment; consequently, except in the case of pig 
iron, ferroalloys, and iron ore they by no means repre
sent the total consumption. On the other hand, there 
is much duplicr.tion in the total cost of materials, clue 
to the fact that the product of one plant is often 
sold or transferred to another plant for further manu
facture. The pig iron reported represents the total 
consumption, the blast-furnace departments of steel 
works having been treated as separate establish
ments. The ingots, blooms, billets, slabs, muck and. 
scrap bar, and sheet and tin-1)late bars represent 
steel and partly rolled material acquired by the report
ing establishments from outside sources for further 
hot rolling, including material received by transfer 

from other plants owned by the same company. In 
some rolling mills finished hot-rolled products are sub
jected to further processes of manufacture, and the 
cost of such rolled forms acquired from outside sources, 
with the exception of skelp and wire rods, which are 
reported separately, is included under "all other 
materials.'' 
It is evident that the quantities of the partly rolled 

products and of the :finished rolled forms reported as 
used as materials by establishments in the industry 
may vary from census to census merely because of 
changes in the relationship of plants and the methods 
of conducting business, so that the changes in the 
consumption of these materials shown :in the table 
have little significance as indicating the extent of the 
growth of the industry. 

The consumption of pig iron increased 6,885,661 
tons, or 56.5 per cent, during the period 1904-1909, the 
increase during the decade 1899-1909 being 83.3 per 
cent, as compared with 78 per cent and 14 7 .6 per cent, 
respectively, for the two preceding decades. 
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Table 55 STEm, womrn AND ll.Ol,T.JNG MILLS
llATEIUALS USED, 

-··-- ··----..,---~---
M.lTEllJAL, Por cont of 

increaso.1 
l!lOO 100! 18911 

1~).1- 1899-
1000 l!JiM 

1--------·----- ----
'l'otal cost ............... $657, 500, 856 $441, 204, 432 $390, 895, 277 49. o 12.9 

Iron and steel: 
For furnaces an<l hot rolls-

Pig iron, including forrnal-

T~~~:-:-: .................. :0 1 070,8~0 12,191,2~S ~0,411,~81 5B.5 17.1 
cost ...................... s201,.m, 122 $172, llll, •130 $1.il, 001, 3'18 72. s 13. o 

Plf~~~n-............. .. . 18, 712, :JM (') (') 
Cost.::: ................ $282,0U:J,7'10 (') (') 

Ferroalloys-ap!cgoloiso11, 
fcrromanganeso, otc.-

'rons...... .... .. .... . . . 3(MJ5M 
Cost .................... Sl·l, 807,382 

Scrap from outside s9urccst 
including olcl rmls no · 
intended for rerolllug-

Tons..................... 4.so:l,017 fl,124,277 4,120,080 -0,3 2·l.2 
cost.. .................... $72,722,831 $07,001,248 $00,8fi2,021 7.0 l.1 

Ingots, blooms, hillols, 
slabs, muck and scrnp 
bar rails for rcrollinr:, 
and sheet mul tin-pinto 
bars (from o u t s i d o 
sourccs)-

Tons.... ...... .... ..... .. O,fi08,2·tU 4,020,177 3,870,450 32.3 20.0 
• Cost ...................... $145,57fi,t~l5S110,2U8,828 S07,800,02ll 32.0 12.7 

Rolledfonnsfor further marm-
faclltrc (from outsllle 
sources)-

Sk~~ ... . . . .. . • • • .. . . . . • . 170, 7! 7 250, M:I 
Cost...................... $5, 7<H, 85tl $7, :rn1, U35 

Wirorods-

(') 
(') 

-:ll.O ..... . 
·-22. 2 ..... . 

Tons. •. • .. .••• •• . •.. • . • • . 1>1n, >12n Hll, OJ.I 13tl, 72fi -ll. o 18. >J 
cost ..................... $·1,2f>2,605 $·1,77-l,a~:i $5,4l0,017 -10.0-11.0 

Iron oro: 
Tons....................... H:\5,a:rn 540, mm 3·111, 310 51. o 58. s 
Cost........................ S·l,202,uu:i $2,:rnn, 702 $1,3•iH,801l 70. l 77. 7 

Fuel and ront or power......... $·10, rnn, 725 $:l5,:1Rtl, non $22, 41\3, 200 
All other matoriuls.. • • • • . . .. . • . $Hl,3·11, ll2U $·ll,3•l:I, HJ $•lfi1 03tl, 7·17 

30.4 57.5 
00.8-10. 0 

1 A minus sign (-) douol<ls <lc<lreaso. •Not 1·oportml sopamt.oly. 

As is indicatod by Table !iG, tho g1·on.tor part of the 
pig iron used as m11torfal in stool works 1md rolling mills 
is produced in bln.st fm·n1wos mvno<l by tho compn.nies 
consuming. 

Table 1\6 H·rm·:r, womrn ANJl ROI.LIN(} MJUH: 1009 

MATEitIA!, AND HOUnce. 

1Jnllc1l II l'm11rnyl-1 Ohio I All other 
Hllll(ls. v11ni11. • st11tcs. 

l'lll lllON CONH\JMim ('roNs). 

All pig iron .................... 10, 0701 889 0, 317, 903 4, 200, 140 5, 549
1

637 
. Proclucod by com vim !mi 1·011· 

snm!ng ................... lfi,252, 7:!0 7,27'1,00l 3,182,015 •l, 70·1,020 
Purch11sod. •. .. . .. . . .. . . . . . . :i, H2·l, rn:l 2, tHa,002 t,020, :!:l·l 75,1,011 

::;:;::;;;.c,;;:;;-.;.·;;:~--= :='.:::;:'=:.':.';:;::::.= =-~==· =-= 

Pig iron, not inclucllng fel'ronllovs... 18, 712, :l!H ll, 158, WO 4, 172, 111 5, :J81, 030 
Proauced by eomptmlcs (•i111· 

suming ....................... lfi,108,2.J.l 7,lll7,182 :i,172,4G3 •i,738,GOO 
Purclurncd... .. .. . .. .. • . .. .. .. .. a, tilH, OllO 11 Ulll,078 090, OGl 0>13,321 

Forroalloys-splcgoloison, ferrnn11111-
guncso, otc......... ... ... .... .. :IM,fiRli lliO,lJ.13 

Produced by con1 pt1nics c•on· 
SUllling................ .• ....•. !>14,4\12 77, 710 

Purohasocl...................... 220,00:1 Hl,02•1 

37, o:rn rn7, 001 

10,402 50,311 
2tl,57:i 111,590 

l'I:Jt CBNT tW TOTA! .. 

All¥lglrou .................... 10().() 100.0 100.0 100. 0 
'rollucod by eomp1111ios con-

86. 4 smning ................... 80. 0 7H.1 75. 0 
Pnrnhasctl .................. 20.0 21.0 24.4 13. 6 

Pig irond not including rcrronlloys ... 100.0 100.0 100.0 100. 0 
Pro ucecl by com11anlcs cmn-

~~~~~gci: :: : : : : ::: :: : : : : : : : : : : HO. 7 78. ti 7G.O 88.0 
IU. :i 2l. 4 2>1.0 12.0 

Ferroal!oys-spiogeleiscn, fcrromttn· 
100.0 100.0 P~~Pu~it ct;;j,· .coiiliii1iiioi.1. co;1:. 100.0 100.0 

p~~~ii:~~~a:: :: : : : :: : : : : :: : : : : : : : :JO. 0 'JR. 7 28.2 33. 5 
G0.4 lil.3 71. 8 00.5 

The scrap iron and steel reported in. Table 55 is only 
that acquired from outside sources. The quantity of 
scrap made and consumed in. the works where made 
exceeds somewhat the quantity acquired from outside 
sources. Table 57 gives the statistics for all scrap 
consumed. 

Table &7 
SCRAP IRON AND S'I'EEL CONSUl>l~D (TONS): 1909 

SOtmCll. 
United Pennsyl-

Ohio. All other States. vania. states. 

-Tetal ...................... 9, 929, 710 5, 723,508 1, 402, 722 2,803,480 Proourod from outside sources •..• 4, 803, 017 2,669, 773 530,408 1,603, 436 Purolui.sed .................... 4,020, 774 2,053,354 401,483 1,514, 937 Protlnced in other works of 
companies reporting ........ 773, 843 616, 419 68, 025 88, 499 Protlucetl in works where con· 

sumed .......................... 5, 126, 093 3, 053, 735 872,314 1, 200, 04.4 

Of the consumption of 6,508,249 tons of ingots and 
partially rolled :material acqu:ired from outside sources 
in 1909, as shown in Table 55, 3,427,577 tons repre
sented purchases from unaffiliated concerns and 
3,080,672 tons transfers from other plants controlled 
by the company reporting. 

Of the skelp from outside so11rces trned in 1909, 
141,496 tons were purchased and 35,221 tons were 
transferred from other plants of the company report
ing. Besides this, 11401,573 tons of skelp were con
snmecl in further manufacture in rolling mills where 
produced, making a total of 1,578,290 tons consumed 
in rolling-mill establishments in the manufacture of 
wrought-welded pipe and tubes. This is a much 
larger consumption of skelp than that in pipe
manufacturing concerns independent of rolling mills. 

The 146,425 tons of wire rods reported under' 'mate
rials" for 1909 include 18, 134 tons purchased and 
128,291 tons transferred from other plants of the com
panies reporting. In addition, wire departments of the 
rolling mills consumed 1,318,796 tons of wire rods made 
in the same establishments, making tt total of 1,465,221 
tons of w.ire rods used in the manufacture of wire in 
connection with iron and steel rolling mills. This :is 
not, of course, the total consumption of wire rods, as 
many are used by concerns in the wire industryproper
tha t is, by wire plants independent of rolling mills. 

Tho statistics given in the foregoing paragraph 
relate to iron and steel products only. Considerable 
copper is handled by the iron and steel mills, the quan
tity consumed in 1909 (included under ''all other 
materials 11 in Table 55) being 19,545 tons (21,890 short 
tons) and the cost $5,756,018. 

The statistics do not show the cost of the different 
kinds of fuel, but the total expenditure for fuel and 
rent of power in 1909 was $46,136,725, or 7 per cent 
of the totnl cost of materials, as compared with 8 per 
cent in 1904, and 5.7 per cont in 1899. 

PRODUCTS. 

Summary of products.-Table 58 shows the total 
value of produets of steel works and rolling mills and 
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the quantity and value of the leading individual 
classes of products. In this table duplications due to 
the consumption of one product in further manufacture 
in the same plant are eliminated, but, as in most other 
industries, there are duplications due to the use of the 
product of one plant as material for another. In fact, 

Table 58 S1'EEL WORKS AND ROLLJNG lfl!,LS-PRO!IUCTS. 

PRODUCT. 

1909 190i 1899 

Per cent of 
increase.1 

11104- 1899-
11109 lllOi 

Total value .......... 1$985,'122,534 '$673,965,026 ~597,211,716 46. 3 12. 9 

I. Rolled, forged, nnd other 
clnssified iron and steel 
products: 

A. Finished rolled prod
ucts and forginos-

'l'ons.................. 19, 270, 237 12, 759, 993 101 398, 79G 51.1 22. 7 
R~us'-1.:c ................. soo1,393,177 $447,150,695 $391,252,528 49.3 14.3 

Tons................ 2,858,GQ9 2,194,005 2,251,337 30.3 -2.5 
sJei~e ............... ss1,12s,295 $1i8,256,75o $411,533,159 39.3 25.2 

Tons.............. 2, 858, 599 2, 193, 705 2, 250, 457 30. 3 -2. 5 
ValWJ ............. $81,128,295 $58,236,050 $40,501,979 30.3 25.2 

Bessemer
'l'ons.............. 1,043,527 2,005,024 
Value ............. $'14,727,515 $54,627,488 

Open-hearth(busic)-
'fons.............. 1,215,072 !28,081 

Iron~luo ............. $30,400,780 $3,608,562 

Tons ........................... .. 
V11lue .......................... .. 

Rerolled or renewed 
rails-

900 
$20, 700 

Tons.................. 106,3,52 •99,,\30 
Value................. $2,68.3,017 $2,480,328 

Rail fastenings (splice 
bars, tie-plates, fish-
plntes, eto.)-

Tons.. ... .. . .. .. .. .. . . 306,011 174,055 
Value ................. 514,488,412 ~51 603,052 

Structural shnpes, not 
including plntes used 

(') 
(') 

-20.4 
-18.1 

8-14. 3 
908. 7 

880 ....... 2,3 
$31, 180 -33. 0 

(') 
(3) 

(') 
(8) 

128.0 
155.8 

for making girdcrs-
Tons................ 2, 123, 030 954, 537 8561 983 122. 5 11. 4 

sJe~~c .. --.. · -.. ----- $05, 504, 593 S32, 730, 901 S29, 361, 1i22 100. 3 11. 5 

'l'ons. --.. -.. .. .. .. 2, 102, 300 900, 002 829, 892 121. 3 14. 5 
Value ............. $64,853,460 $32,585,701 $28,309,9116 99.0 lli.l 

Opcn-beurth-
Tons .............. '1,93-1,230 618,391 566,092 212.8 

B,;;~~~~~r:.::: .. · ..... - 'S.so, 789, 948 s21, 49u, 531 SID, n2s,249 178.1 
9.2 
7.9 

Tons.............. IGS,070 3:Jl,fi7l 203,800 -49.3 25.7 
Iron~lue ............. 55,003,518 Sll,OSU,170 $8,381,717 -5·1.3 32.3 

'l'ons ......... - ....... . 
Vuluo ............. _ 

Bars and rods (mer: 
cha.nt, shovel,finger, 
an.<l horscs~100 !Jurs, 
spike, chnm, bolt, 
and nut rods, etc.) 
z~~ ::sew here s1ieci-

21,330 
8711,127 

Torrn.................. 3,784,248 

4,475 
$145,200 

27,091 
Sl,0511 556 

370.G -83.5 
389.8 -86.2 

VuJue ................. $121,4881423 
Bars for reenloreed con- 2,442,810 2,493,lli9 62. 7 -2.0 

cretc- $84, 069, 122 $100, 597,221 51. 2 -16. 4 
Tons.................. 191,358 

wY~~;aa::--··. ........ $5,588,ooa 

i~s.................. 2,290,279 1,792,704 916,587 28.0 95.6 
ue ................. $01,947,958 S52,00li,031 $35,li201529 Jo,o 49 2 

Plates and sheets, not · 
elsewhere spccified-

Tons.................. 3,332,733 
Gage-

16 and heavier..... 2,3021 144 
17 to 24............ 328 583 
25 and lighter..... 012:000 

Value ................. $133,272,393 
Black plates, or sheets 

for tinning- ' 
'.$~?;,;::::::::::::::::: 631,435 li04,025 394,014 25.3 27.9 

$30,955, 967 $25, 297, 070 $20, 907, 806 22. 4 20. 6 

1,856, 469 1,488,066 79.9 

} 
577, 802, 001 

(') (S) 

$08, 109' 223 71.3 

24.8 

14.2 

the duplications are of enormous amount. The extent 
of these duplications, so far as they are due to trans
fers from one plant to another of the same company 
is shown in later tables, but the amount due to pur~ 
chases of partly manufactured materials can not be 
determined. 

STEEL WORKS AND ROLLING ~!ILLS-PRODUCTS. 

PRODUCT. 

1909 

I. Rolled, forged, and other 
classified iron aml steel 

l roclucts-Continuecl. 
, Finished roiled prod

ucts andforglngs-Con. 
Skelp, flue and pipe

Tons.................. 2,08·l,28tl 
Value ................. $6-1,514, 728 

Hoops, bands, and cot-
ton tics-

Tons.. .. .. . . . ......... 3"11,0·13 
Value ................. $10,429,U81 

Nail and tack plates
Tons.................. 68,5fl7 
Value................. $21541l1022 

Axles, rolled or forged-
Tons.................. 102,3-18 
Value ................. $3,831,:J.J.l 

Armor plates, gun forg-
ings, and ordnancc

'l'ons.................. 2fl1R·11'i 
Valuo ........ ---- ..... $10, G·Hl,079 

All otllOr rolled prod-
ucts-

Tons....... .... . . . .. . . 5(16,627 
Value ................. $30,570,0lil 

All other forged prod· 
ucts-

Tons......... .. . . .. .. . 305,9811 
Value ................. $18,740,2-11 

B. Partly finished rolle<Z 
products-

Tons..... ... .. ... . ... . . 6, 799,430 
Value .................. Sl53,·lU3,:lliO 

Blooms, billets, nm! 
slabs"-

Tons.................. 4,887,790 
Value .... __ ........... $108,5).J, 7·17 

Rolled forging blooms 
and billets "

Tons.................. 84,a~a 
V11luc ............. __ .. S2,2·17,J:J:l 

Sheet and tin-pinto 
bars"-

Tons.................. 1,052,7(}1 
Value ... ___ ........... $371 7'15,2110 

Mucl{ and sernp bur "
'rons.................. 174,401i 
Value .... __ ........... $4, uso,211 

0. Unrolled steel-

1904 

1,557,GUO 
$-l6' 780, 202 

337,22:l 
$12, 700, OlO 

8tl,il0l 
$3, 41\2, 070 

83,58ij 
$2, 875,820 

2-1,4:l:l 
SlO, fHH, 020 

:l77,llll5 
SHI, 7'l:l, 727 

27·1,0(il 
$W,li8•1,Uli7 

1899 

Per c-0nt of 
lncreaso.1 

1904- 1899-
1909 1904 

3:l.8 
37. \) 

1.1 
-18.3 

58.5 
21.l 

97,llt\4 -20.8 -11.3 
sa, nn, 008 :1.2 -21. o 

102, non 22. •J -18. 5 
$•1, 482, U:J7 33. 2 -35. 8 

lii,302 
$7, 521i, •170 

9. 0 50. 7 
0.9 40.2 

l'iOH, RRO 50. 0 -2fi, 5 
SIU, 202, llOll l:lll. a -12. 8 

RI, 009 3:1. 5 238. 3 
$1l, Ofi5, 7H 10. 5 135. 3 

4, 07.J, 511 ·I, 375, Oli7 
sua, 552, 102 s102, 202, 474 

:lli. 7 13. 7 
3G.2 11.0 

·l, R2:l, fiRii 4, 172, 280 
Slll\l,till,lill $Uli,:J21,887 

:l7.3 lf>.6 
:{[i, 5 13.8 

lfiO, 021i 20:1, f>Rl l!J. l) -25. 9 
2li. 5 -33. 7 S:l, 0·10, !IUH S5, U·IU, 587 

'I'ons.................. ll·17,li0l 4R:J,72!1 280,803 38.U 72.~ 
Inii~t:--------·---·-- S42,•11ili,IH $24,liHfi,-Hli $17,:ml,038 n. 7 41.4 

'l'ons ..... -. ---. -.. .. . . 1'12, 745 Hlll,-11!.I 103, 707 -27. 3 so. 4 
Value ................. $3,5U3,72li $3,085,alll S2,7Sl,145 -9.8 43.3 

Direct steel castings-
'l'ons.................. '504,Rf>O 2s7,;i2,; 111;rno 75.7 62.2 
Value ................. 7S38,81rn,4-l8 s20,ooo,J:1ti ~l4,ll09,8U3 88.7 41.0 

II. Scrap steel and iron:' 
ions.................. l,2.18,5;i4 877,177 41.2 

alnc ....... -- ........ $18, rn3,li24 811,070, R:ll 53. o 

III. All other st.eel and iron 
products, including 
value added lo iron 
and steel rolling-mill 
products by further r$SO, 305, 070 
manufacture .......... $86,53·1,31\0 $1il,977,284 30.0 ..... . 

IV. Allproduots,othcrthan 
~tool and iron, inolud-
1~g qU;stom work ttnd 
r prurmg ...•......... $17,681,s:rn Sl5,619,nli8 13.2 ...... 

~A minus.sign (-)denotes decrease. -------- --·-----·--·-------·-··--
In acld1t1on, steel castings and rolled steel valued at $6 027 03 · rolli~g ID1

0

t.lrels." '"d t ' ' ' 9 m 1909 and s341,204 in 100·1, wcro produced by establishments not classifiod us ''steel works and 
N porw separa ely. 

'Not including 4,899 tons :rerolled on a toll basis 
>Includes 149,tJSS tons of steel valued at 54 53-i 025 n t d' · 
: Includes only pro~uct fo~ sal~ or transfer t<.' other ,~or'l.s 0~s~;~~tg~! by kind into open-hearth or Bessemer. 

Total production, mcludrng 57,050tons, vuluedatS4162 254 oonsume
1
piany. k h • , ' din wor s w ere produced.. 
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The value of products as rcport.r.dhy st('d works 11nd 
, 11' lg mills in HJ()[) tot1Lled $\l85,7:2:J,5:34, ltll increnso 

10 11 
' t tl t . . f $311 757,508, or 4G.;{ iwr con , over · t11 rn HJCM, 

~nd of 
1
$388,510,SlS, or (i5.l l>(\l' cent, over th11t in 

1899. l 1. . . I 
As already stated, tho t up imd.10u rn t. 10 tot11l v11hrn 

of products at diffl'l't1nt. cell8ll.8('S rnn.Y lutYl\ vnriod in 
relative amount, HO iJrnt tho mtrNtS<~H f1ilown ([o not 
necessarily indicnto 1wcn.rn.tdy tlw t.nw movmnont of 
roduction ns rnon811l'Ptl m torms of rnon<•.y. 

p The great bulk of t.ho (mtput, of stool works nrnl 
rolling· mills conHists of prod.1wts of Group I desi~
nated in tho t11hlo tt8 "ro1l<1tl, for~Pd, and oiJwr <llttHHl
fiecl iron and stoPl JH'nd u c t!i." Th (I eo m bi nod roportH 
of the sevornl plnn1s n~gnrding ilw output of thoHo 
products for saln or t.rn.nsfor to oth<•t• worlrn showml in 
1909 a totnl of :J(),7:J:{,'.27·1 t.o11s, rnhwd ai, $~O:l,a4:J,711. 
'fhese tot.alH, hoW(IY<'l', httVll Yl'I'.)' liL1.ln Hig1l'ilienIH\O, l\i:l 

they involvo muel1 lluplicn1 ion, dull ~·O t.]w 1:1n.10 or 
transfer of pttrt.ly rolbl prndtwt.H or nl unrollOll ::itnd 
from one pln.ut to m10t.Jwr. 'I'll(\ most. fnnsiblo wny to 
measure tho volum(\ of 011 t.pu t. ol' 1.l w st<wl wnl'lrn 1111<1 
rolling milhi is by co11Kitkl'i11µ: tlin t.otal product.ion of 
products nt dlll°Pr<'nt. !i(.ng<1H, r<'g11rdlP:;s of 1.h<1 <pH1Htion 
whether the prrnhwt.H nrc1 Mohl or 11·nrn•f\1nl\d, or con
sumed in theintlu:-;try itsc•lf. S1ntistfos nH t.o i.ll(I toi,1Ll 
output of m1rolletl Hi.t\l\l arnl of t\l'l'lnin p1u'i.ly liniHlwtl 
rolled pro<luet.H nro pn1:-1l'11 (.l'd i11 su lis<'q 11Pn1. tu.hlc1s. 

The fignre1:1 giwn in t.lw (.nhlll m; to t.ltt1 totnl m1t.)rnt 
of finished rollml produd;; n11d fnrgingr; (:·mhgroup A) 
are substn.11t.i11lly ft'<'t' from d11plil~1dio11. Tito qunn
tityrcporLo(l :in l\Hl!l hy t•;;I nhli~1l1111t1ntK HH!iig1wtl i.o tho 
steel-worlrn nnd rolli11g-111ill indnHtry \\'HH 10,:270,:J:{7 
tons, and t.ht\ vnhu.• $titi7 ,:w:1, l 77. 

Some of 1,JU11•011q1.lpf.( 1ly rollP<l 'prndudM pr<HhH'.(\(l hy 
rolling mill!i :I l'<\ Hll h j l '( !(,( •d { O I'll I'{ I ti' I' ) ll'O<!<'SHl'!i 0 f l ll ltl\ll
factlll;O in t.lw HHllH\ <'Ht n lili~;lim< 1 11ts. I 11 oLllt'r wm·tli-i, 
many rolling-mill <'Oll<'t'l'llS tlo 1101. l'nrdiiH\ Llwi1· hmii
ness to t.lw rollinµ; of iron t111<l i;(,P<'l JH'U}li'I', lrnt make 
more 1ulv1mcl'.<l prodnl\!H :-:in1ila1· in LliosP. Hrndn hy 
establislmw11i.:-1 i11 o1 ht1r i11ch1;;l.rit1:·\ wlii<"h lrny i.1wh· 
m1Ltori1d from 1Jw rolling 11till:-i. l111c1Pt' 1.l1n lwn.diug 
of "finiHlw(l roll<'d pwthrct!i arnl f11q!;i11g·:-1, '' hmwvor, 
in 'l'ablc liH ll.l'(\ :-;11011·111l1n1o1al qn:111t.i1y 111HI vu.luo of 
each claHH of rollPd prnd11c1s, wltt>tliPt' sold 01.' LmnH
forred to othor workK, 011 t,hc1 orn1 linnd, or co11Humod 
in further Jll'OCl'HSl'S 0 f 11\llllll i'H<'.(.l\ 1'<1 Lil 1.ho WorJrn 

where prmhwt1<1, on th<1 uiltt•r lurnd. Dnplinn,i,ion .in 
total VtLhrn of jll'odnci.H .iK !LVO'idnd in tJ1n fo.(,[,(ll' CIU'.10 
by inclurling in Croup 111. in 1\w 11th lo ('' n.ll oLhor 
iron and 8t(\l1l prod tw1 s") only 1.lin Vllhrn ndd pt] t.o :-nrnh 
:ollecl matc!rinl by fort.l ll!I' pl'tH',t~!iH1•s of 11rn1nrfu,ctnro 
lll tho wnrlrn, aml Hot. tho 1.oi,nl vultw ol' 1.h(I prochwtfl 
as turned out. 'l'hll vahH•!i assigtH\d t.o t.llll rolling
mill products t.lnrn 11;;t1d in fm'i.hl't' prot:<'!iS()H of mmrn
facture in tlH\ :-11rnw wurlrn wc1n1 <"ufoulnt,(\tl in tho Cen
sus Bureau on tho hasis of nv<'l'llgl\ vnlut•s n!i cornputecl 
from the reports of l'llJll't's(~lltnt.ivc\ (•st.ahli!ihmonts. 

P1ntly :finished rolled products are those which are 
ordinarily subjected to further rolling by hot rolls. The 
class includes blooms, billets, slabs, sheet and tin-plate 
bars, and muck and scrap bar. All :finished rolled 
products, except shapes rolled direct from the ingot, 
pnss through one or another of these intermediate forms. 
Tho greater part of these intermediate products, how
ever, arc not sold but are rolled into finished forms in 
tho s11mo works. Only the output made for sale or 
~or trairnf ~r to other works of the producing company 
is shown m the table, so that there is no duplication 
in tho figures for any given plant, although the greater 
pnrt of tho value of this group of products represents 
duplication in cost of materials and value of products 
for the industry taken as a whole. That this is true 
iH shown by the fact that tho tonnage of inO'ots blooms 

b ' ' billets, slnbs, etc., reported ih Table 55 as material 
ncquirml by purchase or by transfer from other plants 
uf the s1tme compnny for rolling (which, however, in
cludes some rn.ils for rorolling) was equal to 93.7 per 
cont in 1009, 95.2 per cent in 1904, and 86.5 per cent 
in l 8\lO, of tho tonnage of ingots ancl unfinished rolled 
products shown in rrable 58 as proclucccl for sale 01' for 
trnnsfor to other works of the same company. In 
other words, 03.7 per cont of such unfinishecl products 
woro in l fl09 consumed as materials in other plants in 
t.he :industry, with the result that their value appears a 
1:1ocond timoin tho total value of products of the industry. 

Unrolled steel and castings include ingots and 
diroct stool c1tstings. Ingots are nearly all subjected 
to rolling proeosses in the same works, and the table 
only indndos tho small amount sold or transferred to 
oLlwr workH. 'l'he total producti011 of steel castings, 
wlwtlwr rnnde for snlc or for consumption in the estab
liH]tmtmts reporting, :is shown in tho table, but the quan
tity commmod in the same establishments was small. 

DPeidecl differences appc11r among tho several 
cl11ssl'H of ilnishod rolled prod11cts and forgings "with re
HJHict to tho rnto of increase in tonnage and value from 
cc111sus to consus. Wire rods show a higher mte of in
crons(\ in tomrngo between 1899 and 1909 than any 
othor of tho rolled products (150.4 per cent), followed 
by Htructuml slrn.pes (14 7 .8 per cent), plates and sheets 
(:t 211: por cont), mHl skelp, hoops, bands, and cotton 
tic1:1 (102.D por cont). '.l'ho increases in the production 
of black pltttes, bars and rods, and rails, though con
Hidernblc, aro much loss marked. The output of nail 
itnd t1ick pln.tos decreased, owing to the decline in the 
cut.-nnil inchrntry. 

'I'hoclrnngesin theo'Utput, forsaleortransfer, of partly 
rolled products m1cl of ingots are much affected by 
changes in tho relationships of plants and in the method 
of conducting tho steel industry; the total product dif
fers very gro11tly from the amount for sa~e o~· tr~nsfer. 

'l'nblc 59 shows, by percentages, the d1stnbut10n of 
tho total tomrnge of "finished rolled products and 
forgings" among the. several classes at each of the 
lnst three censuses. 
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Table 69 

PRODUCT. 

Finished rolled products and forgings ....... . 
Bars and rods ........................... -· ...... - .. - ··.- · 
Plates and sheets, not including those fortmnlng,nnil 

and tack plates, tie-plates,llshplates, or armor plates .. 
Rails ••.••.•••.•••..•.••.......................•..•.... 
Wirerods ............................................. . 
S tmctural shapes .................................... · · 
Slrnlp ................................................. . 
Hoops, bands, and cotton .tic.~ ........................ · 
Black plates or sheets for tinnmg ........... - ........ · · 
Allother ............................................. . 

STEEL WORKS AND ROLL· 
ING MILLS-PER CENT 
OF TOTAL TONNAGE OF 
F!N1SIIED ROLLED PROD· 
UCTS AND FORGINGS. 

1909 1904 1899 

----
100.0 100. 0 100. 0 
19. 6 19.1 24.0 

17.3 14. 5 14.3 
14.8 17. 2 21.6 
11.9 14.1 8.8 
11. 0 7. 5 8.2 
10. 8 12.2 } 11.5 J.8 2.G 
3.3 3.9 3.8 
8.5 8.9 7. 7 

The percentages o:f the total represented by the 
several products in 1909 differed considerably from 
those of 10 years before, reflecting the decided differ
ences in the percentages of increase in these products 
as shown in Table 58. 

Average values.-Table 60 shows average values 
per ton for the principal classes o:f products specified 
in Table 58. 

Table 60 

PRODUCT. 

Finished rolled productq and forgings: 
Bars and rods ................................. _ ..•. 
Plates and sheets ................................. . 
Rails ............................................. . 
Wirerods ......................................... . 
Structural shapes ................................. . 
Skelp ............................................. . 
R oops, hands, an rl cotton ties .................... . 
Black plates or sheets for tinning ................. . 

Partly finished rolled products: 
Blooms, billBts, and slallq rolled forging blooms 

and llillets, and sheet and tin-plate liars ..•..••... 
Muck and scrap bar ............................... . 

Unrolled steel: 
Ingots ...................... ·•····•·•······· ...... . 
Direct steel castings... . ............... _ .......... . 

STEEL WORKS AND ROI.L-
ING MILLS-AVERAGE 
VALUE PER TON, 

1909 190t 1899 

----
$32.10 $34.41 $40.35 

39. 90 41.91 45. 77 
28. 38 20. 55 20. G7 
2G.99 29.M 38. 7G 
30. 87 34. 29 34.26 
30. 05 30.03 } 41.13 30. 58 37.84 
49.02 50.10 53.22 

22.42 22. 72 23.08 
28. 57 20.11 29.17 

25.18 20. 2q 2fi.R2 
70. 98 71. 70 82.47 

It should be borne in mind that those averages in 
tho case of products transferred to other works of the 
same concern and products consumed in the same 
works involve values assigned by the producer or com
puted on the basis of reports of representative estab
lishments, and may be more or less arbitrary. This 
condition affects somewhat the comparability o:f the 
averages from census to census. The comparability 
is still more affected by the fact that each class of 
products includes a considerable variety of individual 
commodities, sizes, shapes, etc. The values per ton 
of the iliff erent individual products included in each 
class often differ considerably from one another, and 
the pl'Oportion which these individual products repre
sent of the total may vary considerably from one 
census to another. Even for such a commodity as 
rails, it is impossible to draw definite conclusions 
regarding the movement of prices from averages based 
on the total production, as there are considerable 
variations in prices as between different kinds of rails. 
Thus the rail product of 1909 includes a larger tonnage 
of alloy steel rails of high value per ton than was 
included in the production reported at the two pre
ceding censuses. Nevertheless, the figures in Table 

60 doubtless reflect in a rough way the movement of 
market prices. 

It is obvious that the same conditions which affect 
the comparability of the average values of products 
from census to census also affect the comparability of 
the percentages of increase in tonnage with those in 
value, as shown in Table 58. 

Kinds of steel used in leading products.-Table 58 
distinguishes between the production of rails and 
of structural shapes from open-hearth steel and 
that from Bessemer steel. It is noteworthy that 
between 1904 and 1909 there was an absolute decrease 
in the production of rails and structural shapes of 
Bessemer steel, as against a very great increase in 
the production of those made from open-hearth steel. 
In 1904 Bessemer rails wore made by 12 establish
ments and open-hearth by 5, while in 1909, 8 pro
duced Bessemer rails and 11 open-hearth. In both 
years some establishments rolled both kinds of rails. 

Production of :finished rolled products and forgings, 
by states.-The distribution of the 19,276,237 tons of 
:finished rolled products and forgings made by steel 
works and rolling mills in 1909 among the principal 
producing states is shown in Table 61, together with 
comparative figures .for 1904. It may be noted that 
a similar distribution o:f the total tonnage, including 
that of unfinished rolled products and unrolled steel 
made for sale or transfer to other works, would have 
little significance because of the variations among 
the states in the amount of duplication and of the 
fact that partly finished products made in one state 
are often transferred to other states for further 
manufacture in the rolling mills there. 

--· .. ·--=·-=·-=--=-=--=· ======--===oc··cc·==-'===== 
Table 61 

STATE. 

STErir, WORKS AND ROT.LING MIT.LS
~·mrnIIED ltOI.LTm PRODUCTS AND FORG· 
INGS. 

(immUl.y (tons). 

19011 190-l 

l'or cont of 
totul. 

1909 1904 

-----------1----,---- ----
United States .................... . 

Pennsylvanlu ...............•.•........ 
Ohio .................................. . 
Illinois ...................... - ........•. 
Indiana ............................... . 
Now York ............................ . 
West Virginia ......................... . 
Colorado ..•...........•.....•.......... } 

~~£~~~::::::: :: ::: : ::: : ::: : : : :: : : : : : 
Wisconsin •.•...............•.......... 
Massachusetts ..............•.......... 

~t~:~t!~::: :: : : : : :: : : : :: : : :: : :: : ::: : 
Connecticut ........................... . 
Cal!fornla ............................. . 
Allother states ....................... . 

19, 276, 237 
0, 903, 162 
3,097,420 
2,086, 120 

965, 17•! 
798, 225 
437, 388 

025,005 

260, 226 
150, 613 
137, 1179 
127, 851 

83, 090 
06,586 
50, 931 

185,Sill 

12, 769, 993 
li, 923,008 
1, G59, 272 
1, 301, 870 

407, 150 
533, 720 
288, 793 

051, 737 

189, 209 
143, 320 
149, 724 
H:J,566 
03, 123 
77, 448 
30, 466 

196, 915 

100. 0 
51. 4 
16.1 
10.8 
5.0 
4.1 
2.3 

4. 8 

1. 3 
0.8 
0. 7 
0. 7 
0. 4 
0.3 
O.:l 
1.0 

100.0 
M.3 
13.0 
10.2 
3.2 
4.2 
2.3 

5.1 

1.5 
1.1 
1.2 
1.1 
0.5 
0.6 
0.2 
1.5 

Pennsylvania produced 51.4 per cent of the total 
output of these products in 1909, as compared with 
54.3 per cent iu 1904. Ohio increased its proportion 
of the output from 13 per cent in the earlier to 16.1 pe1• 
cent in the later year. Indiana and Illino:is showed 
higher percentages of the total output in 1909 than in 
1904; but the proportions reported by New York and 
West Virginia remained approximately the same. 
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Table 62 show's the numbor of ostablishmcnts ii.1 each 
state which reported the mnnufacture in 1909 of each 
of the principnl classes ol' products covered by Table 

58. It will be understood, of course, that most of 
these establishments make several different classes of 
products. 

Table 62 NUMDl;:R OF ESTADLl.~RA!ENTS MANUJ!'AC'.nfRtNG SPECIFIED PRODUCTS IN 1909. 

ui 6 E -~ .,j -~ "' 

" tl r.:; 
h l § ci .s rii 

~ 
.~ 0 " ~ CL~ h -ci § 

J s "' .i4 I 
0 .. .s .;, PRODUCT. s 'd ~ .,.o 

.~ .~ 
,,. 

! g ·~ ~ ~ 
';;! 

-~ tli .l:l .a 'd .,.a . ci " '5 d ..... .9 ;g 
"' s "' ~ "' .; "' ~ ~ 

"' :§ § jj ;:s ~ 0 

m· -~ 0 §1 § " ~ .s 0 a '§ ~ .s 1:l -~ ~ 
'd § ~ gj 0 

.El OJ 'dl -~~ o;j i;J 
~ .\a " " I:! 0 .l?f .!Q .?. p "'ii C) r.:; C) A A c!J s .s ~ ~ ~ ~ ::;i z " "' .Cl " t:: )l:: 13:: ::::1 z 0 0 p.. ><: &< E< > :::: - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

All 11roducts .......... · · .. · · 446 8 5 5 24 17 5 4 16 25 75 2 189 l 1 16 14 

~:1~ie(i ·c,r reiic1ve"ci ~a.ii;:::::::::: 
Rail fastenings, fishplntcs, etc ..... 
structural shapes ...•.. ·.·•········ 
Bnrs and rods, not elsewhere speci-

13 1 . . . . 1 ............... . 
u .... .... 1 ............... . 
25111 .•••••..•.•. 1 
27 2 ................... . 

~ :::: :::: i :::: :::: :::: :::: :::: .. ~. 
""i" :: :: :: :: :: :: :::: :: :: :::: :::: .. i. i 

6 .............................. . 
2 .. .. .... ... . .... 1 l ...... . 
8 ............ 11 .... 11 

17 .... .... •..• •••• .... ••.. l 

fied .............................. l:J2 4 2 •....... 

Bars !or reonlorced concrete .. ·... . . 25 1 1 . . . . . . . . 1 
Wire rods .................... ·...•. 20 I . . • . • . . • . . .. 1 
Plates and sheets, not elsewhere 

S]l€Cified ................ · .••• · · . · 105 1 . . . . .. • . . • • • 2 . . . • .. • • 1 

2 .... 2 6 12 15 

2 1 .. .. .. .. . . .. .. . . 1 1 
I .... .... 1 ...•..•....• 2 

.•.. •. .. •... .... .... 1 .... 4 28 

1 51 3 2 

3 ................ 1 ....•..•... 
9 1 ......................... .. 

52 .................... 8 ...... . 

~~:f:.~.1~:~~-~~~'.1_e:.t~.r.o_r_'.~~~'.~~::: ~~ :::: :::: :::: .. 1. :::: :::: :::: ........ :::: :::: .. ~. :::: :::: :::: :::: :::: .. i. ¥ .... ~5 6 ....•.• 
4 ..... .. 

Hoops, bands, and cotton ties.. • • . 15 
N nil and tack plates. • . . . • . • . . . . . . • 12 
Axles.............................. 8 
Armor plates, gun forgings, ant! 

··~· .T :::: :::: :::: :::: ::~: ::~: J ::~: :::: :::: J :::: :::: :::: :::: ::i: ::~: :::: g :::: :::: :::: :::: :::: '"i" :::: ::: 
5 .............................. . 

ordnance ....................... . .................... 1 ........................................ 1 ........... . 

Muck and scrap bar •..•........... 116 a 3 .T 2 6 6 
Steel. .............................. lRU 1 2 2 3 1 1 12 4 

Ingots ......................... 1()0 1 l 1 1 1 1 6 2 
Castings ....................... !Hi 1 1 1 3 """!"""" 8 3 

Detailed statistics rogtmling tho qwintity and value 
of individual classes of products made in. en,ch state 
can not be presented as to do so would in many cases 
disclose tho opern,tions of indivichrnl establishments. 
It may be noted, however, that in 1909 Pennsylvania 
produced only 29.7 per cent of the tonnn.ge of rails, as 
compared with 37 per cent in 1904 and more than 50 
per cent in 1899. This state, however, produced 76 
per cent of all structuraJ steel in 1909, though the pro
portion was somewhat lower than in 1904, when it was 
86.6 per cent. Of the tomuige of wire rods, PelU1syl
vania in 1909 produced 37.5 per cent, or a larger pro
portion than in 1904 (33.3 per cent). Pennsylvania 
reported about three-filths of the output of plates ancl 
sheets in 1909, as compared with somewhat over two
thirds in 1904; of the skolp produced in 1909, a little 

2 
2 
2 
1 

1 1 1 2 4 8 14 53 l 1 1 2 1 2 1 .... 2 6 5 1 1 8 13 27 79 1 . ... -··· . ... ·--· 3 . i3" ... 
.... 2 2 ··-· 3 7 14 52 l .... .... ..... .... 3 

5 1 1 5 7 1B 1 42 .... .... ~ ... .... .... 1 13 . .. 

more than one-half was made in Pennsylvania and 
about one-third in Ohio; of the output of hoops, bands, 
and cotton ties, Pennsylvania produced 81.9 per cent; 
of that of nail and tack plates, 55.1 per cent. 

Disposition of finished rolled products.-As akeady 
stated, the finished rolled products shown in Table 58 
represent the total output, whether sold or used in the 
establishment where made. Many steel works and 
rolling mills have facilities for the manufacture of 
certain products' of the hot rolls into more highly 
elaborated forms. Table 63 has been prepared in 
order to show the proportion of the total output of the 
fmished roJled products that was in 1909 consumed 
in the same works in which rolled, the proportion trans
ferred to other works of the same company, and that 
sold. 

-·---===-====-··----·=·"'=====·=============================================================== 
'l'able 63 STEEi• WORKS AND ROLLING MILLS-FIN!SHED ROLLED PRODUCTS AND FORGINGS: 1909 

Forconsumptlonin works whero For transfer to other works of 
'l'otal (shown in Table 58). produced. same company. For sale. 

PRODUCT. 

'l'ounago. Valtrn. 

All finished rolled products ancl 
forgings .....................•... 10,276,237 $607,393,177 

R"u~i·d.········· ················· ········ 
n~ff f c or. renewed rails ................ . 
St astemngs .......................... . 

13~~8c~~ifi~~apes ....................... . $ •••••..•.•••••••••••....•.•. 

~V~rs for Jeenlorccd coucre to ••............ 
PI~t~i~sd sii .. : ........................ . 
Black phites g;~o'.;'t8 !oi.-fiiiui1ig. · · · · · · · · 
Skclp, fiuo and pipo ............. ::: : : : : : : 

~oops, 8ands, and cotton tics ........... . 
~ie~~-. :~:~?!ates ..................... . 

11~ih~~~-t~'. ~~~ !~~~!~1~~'. ~'.'.~i :~~~'.1a:r'.~~: 

2,858, 599 
100,:J52 
:JIJLJ, OJI 

2, 12:i, oao 
3, 78.f, 2·!8 

101,358 
2, 2nr,, 2rn 
3,:l:J2, 7:13 

G31, 435 
2,08.i, 280 

34I,O•J3 
08, 557 

102, :J18 
20, 815 

9:J2,013 

81, 128, 2U5 
2, 683, 017 

14, •188, 412 
65,564,593 

121, •188, 423 

5, 588, 963 
01, 947, 058 

133, 272, 393 
30, 905, 967 
6·1, 514, 728 

10,429,081 
2,540,022 
3,831,344 

10,049,079 
liS,310,302 

---------·---~---··---- - ----·- --·------· 
9342n°-rn--rn 

'l'onnago. 

Per Value. 
Amount. cent of 

total. 

Tonnage. 

Per Value. 
Amount. cent of 

total. 

Tonnage. 

Per Vaine. 
Amount. cent of 

total. 

4, 045, 272 

14, 538 

21. 0 $128, 360, 958 1, 206, 415 6. 3 $47, 035, 208 14, OZ4, 550 72. 8 $491, 997, 011 

0.5 435,.113 ............................. .. 

······:i;iiiJ5" 1.2 ""'""i66;62i" ::::::::::: ::::::: ::::::::::::: 
26, 811 I. 3 822, 976 ............ . 

032, 670 16. 7 19, 252, 366 . .. . . . . . . . • . .........•.• 

· · i;iiis; 790 · · · 57 :n · · · · 34; 932; 338 · · · · 4o5; iiii · .. 2o:s · .. i2; 334; 5i2 · 
463, 665 13. 0 22, 101, 398 61, 9li4 1. 9 2, 872, 134 

575, 160 91. 1 28, 210, 571 
'"i;4oi;51:i· 61.2 ···42;;;s7;a:io· 102,021 1.9 a,511,110 

--·················-··········· . ····42;1100" ··62:3· .... i;ifriJ;iIBii ·········· .................... . 
8,826 8.6 330,975 ········--····················· 

2,844,061 
106,352 
392,346 

2, 096,819 
3, 151, 569 

191,358 
511,322 

2,807, 114 
56,275 

580,686 

341,043 
25,867 
93,522 
26,845 

799,371 

99. 5 80, 692, 882 
100. 0 2, 683, 017 

98. 8 14,321, 791 
98. 7 64, 741, 617 
83. 3 102, 236, 057 

100.0 
!12.3 
84.2 
8. 9 

27, 9 

100.0 
37. 7 
01. 4 

100.0 
85. 7 

5,588,963 
14,681,108 

108, 298' 861 
2, 736,396 

18,415,60! 

10,429,GSl 
960,492 

s, 500,369 
10, 649,079 
52,061,091 
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The table shows that, of the total output of 
finished rolled products and forgings in 1909, 21 per 
cent was produced for use in the same works and 6.3 
per cent for transfer to other works of the same com
pany, leaving 72.8 per cent for sale. 

A very large proportion of the output of skelp, black 
plates, and wire rods, and a very considerable propor
tion of some of the other products listed, were, in 1909, 
used in the works producing them or transferred for 
further manufacture to other works of the same com
pany. It should be noted that while most of the black 
plates or sheets are shown as produced for tmnsfer 
to other works of the same company, this results 
from the fact that, in order to distinguish the tin-plate 

industry as a separate industry, the tinning depart
ments of rolling-mill establishments are treated as 
separate plants, even though directly connected with 
the rolling mills. 

Total production and disposition of unrolled and 
partly rolled products.-Table 58, as already stated, 
shows, with reference to unrolled and partly rolled 
products, only the quantity produced for sale or for 
transfer to other plants of the same concern. Table 
64 shows for 1909 the total production of the specified 
intermediate products, the quantity produced for con
sumption in the same works, the quantity produced 
for transfer to other works of the same company, and 
that produced for sale. 

Table 6·1' STEEL WORKS .AND ROLLING M!LLS-l'AllTLY FINISHED PRODUCTS: 1909 

For transfer or sale. 

PRODUfOT, Total. For consumption in works 
where produced. 

Total (shown in Tabla 58). For transfer to other For sale. works of same company. 

Tlllll1age. Value. Tonnage. Value. Tonnage. Value. 'l'onnagc. Value. Tonnage. Value. 

Partlyflnlshedrolledproducts 19,885, 137 $443, 312, 208 13, 085, 701 $289, 818, 846 a, 799, 436 $163, 493, 360 3, 093, 395 $60, 828, 401 3, 706,0U $86,6M,959 
3,048,977 65,492, 759 1,841,819 Blooms I billets, and slabs .....•.... 10,263, 418 353, 091,220 11,375, 622 244,576,473 

2,040,231 
4,887, 796 

84,383 
108, 514, 747 

2,247, 133 84, 383 
43,021,988 

2,247,133 ············ ............. Rolled orging blooms ............. 
Sheet and tin-plate bars .......•.... 

160, 997 
2,094, 398 

4, 287,364 
47, 814,593 

76,614 
441, 637 10,069,324 I, 652, 761 37, 745,269 

4, 986,211 
27,3.53 
20,065 

639,400 1,625,408 
154, 431 

37, 105,869 
Muck and scrap bar ............... 1,366, 324 38, 110,029 1, 191, 828 33, 132, 818 174, 496 696,242 4,289,969 

Unrolled steel.. ............... 23,473, 718 478, 730, 988 22, 883, 167 440,443,068 l 590, 551 I 38,293,920 112, 301 2, 080, 281 478,250 3G, 2131639 
22,826,117 436, 280, 814 142, 745 3,1i93, 726 112, 301 2,080,281 30,44-1 Ingots··-··· ....................... 22,968,862 439, 874, 540 1,513,445 

Direct castings .................... li04,81i6 ~s, 8621448 fi7, 050 4,162,254 '447,806 l 31, 700, 194 ............ ············· 447,806 34, 700,IQ4 

' Exclusive of 57,050 tons, valued at $4,162,254, consumed in the works where produced, which are included in •rable 58. 

It will be seen that the total amount of some of 
these classes of products is -very much greater than 
that intended for sale or transfer, the great bulk being 
subjected to further processes in the producing works. 

Total production and disposition of scrap.-The scrap 
steel and iron reported in 'rable 58 is only that which 
was sold or transferred to other plants of the same 
company. The greater portion of the scrap produced 
is consumed in the furnaces of the producing plants. 
Table 65 shows the total IJroduction and the disposi
tion made thereof in 1909. 

Table 65 STEEL WORKS AND ROLLING 
)!ILLS-SCRAP IRON AND STEEL 
PRODUCTS: 1000 

DISPOSITION. Quantity. 

Per Value. 
Tons. cent ol 

total. 

Total prodnctlon .......................... 6, 364, 647 100. 0 $89,386, 136 
For consumption in works where F,roduced ...... 5, 12B,O'J3 80.5 71, 222, 512 
For transfer or sale (as shown iu ' able 58) ...... 1, 238,554 19.5 18,163,624 

For transfer to other works ol same company .. 398,436 6. 3 5,530,852 
Forsale ....................................... 840, ll8 13.2 12, 032, 77'J 

Summary as to disposition of products and quantity 
and value of products in condition in which mar
keted.-It has already been shown that of the finished 
rolled products and forgings, the total quantity and 
value of which are mclucled in Group I in Table 58, 
considerable quanti.ties undergo further processes of 
manufacture in the same works. It has also been 
stated that the table mentioned does not show the 
total value of such more highly elaborated products 
in Group III, but only the value added to the rolling
mill products by further manufacture. It is desirable, 
therefore, to show the quantity and value of all prod
ucts of the industry in the condition in which sold. 

In Table 66 the total value of the products in the 
condition in which sold ($864,247 ,792) contains no 
duplication due to the use of one product as material 
for further manufacture in the same plant or in another 
plant controlled by the same company; but it is 
impossible to avoid the duplication where the partly 
finished product of one plant is used as material by 
another plant in the industry not controlled by the 
same concern. This duplication, however, is not 
very great. 
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Table 66 STEEL WORKS AND ROLLWG MILLS-PRODU~TS: 1900 

'rotnl. For consumption in worlrn For transfer to other Products in form and condition 
where produced. works of same company. for sale. 

PRODUCT. 
Value. 

'.L'onnagc. Value. Tonnage. Valne. Tonnugc. Value. Tonnage. Per 
Amount. cento! 

total. 

Total ................................................................. .. 4, 810, 647 ~121, 474, 742 100.0 

Unrolled stool...................................... 23, 473, 718 $478, 736, 988 
Partly flnlshocl rolled products ... ,.................. 19, 885, 137 44.1, 312,206 

22,883, 167 $440,443,068 
13, 085, 701 289, 818, 846 

112,301 
3,093,395 
1,206,415 

2,080,281 
66,828,401 
47,035,208 

4•8, 250 
3, 706,041 

14, 024,.550 

$BB4, 24 7, 792 

36,213,639 
86, 664, 950 

491, 997,011 
213, 537, 183 

4.2 
10.0 
56.9 
24. 7 

Finished rolletl pl'oducfs and forgmgs. ............. 19,276,237 667,393,177 
Manu!aotnros from rollmg-mill products............ . . . . . . . . • . . • . 213, li37, lll3 

4,(H5, 272 128, 360, 958 

Scrap steel and iron •. ,. ............ .,................ 6,364,647 
Castings otlrnr than drrect stool castmgs. • • . . • . . . . . . 128, 670 

89,386, 136 
5,520,398 

Products other than stool and Iron, and custom 
17,681,830 work and repairing .......................................... _. 

:Manufactures from iron and steel rolling-mill prod· 
nets made in rolling mills.-The quantity and value of 
the principal products made in rolling-mill establish
ments from iron and steel rolled products and forgings, 
and the percentages of increase, are given in Table 67 
for 1909 and 1904. Similar products made by estab
lishments assigned to industries other than the rolling
mill industry are not here included. As already 
stated the tin-plate dipping departments of rolling 
mills are treated as belonging to tt separate industry. 

Table 67 

PRODUCT. 

Total value .......................... . 
Wire and wire products: 

Tons (2,000 pounds) .................... .. 
Value .................................. .. 

Pipe and tubes: 
Wrought-welded-

Tons ............................... .. 
Value ............................... . 

Seamlcss-hot,.rolled or dmwn-
Tons ................................ . 
Value ............................... . 

All other, not cnst-
Tons ................................ . 
Value ............................... . 

Balta, nuts, rivets, forged spikes, w~hers, 
etc.: 

ICer,s (200 pounds) .•••.••.•...•..••...... 

cut ~~t~0ii.iid ·svi1{.i8:· · · · • · · · • • • · · · · · · · · · · · · · • 
Kells (100 pounds) •••••.•.•..•••.••...••• 
Vaue .................................. .. 

Horse and mule shoes: 
Ke/ls (200 potlllds) •.••...•.•.••..•....••. 
Vaue ................................... . 

Springs-car, furniture, a,nd all other, not In· 
eluding wire springs: 

i~r~0::::::::::::: :: : : : : : : : : : : : : : : :: : : : : : 
Galvanized plates or sheets: 

i~r~0::.::::::::::::: :: : : : : : : : : : : : : : : : : : : 
Stamped ware: 

Tons .................................... . 

8 
Value ................................... . 

~hovels, spades, scoops, etc ................. . 
.,tee! cars, machinery, switches, frogs, otc .... . 

)£ANUFACTUI\ES ~·noM lltOU .\.ND 
STEEL l\OLJ,IUG ~m,r, PJ\ODUCTB 
MAllE IN llOLLil'ICHllLL ESTAB• 
L!Sl!MENTS. 

19011 1901 
Pereont 

of in· 
crease.l 

$213, 637, 183 *139, 241, 015 (2) 

1, 634,855 
$71, G2·i, 024 

1, 31•1, 771 
$68,471, 573 

54,273 
$5, 650, 739 

17, 561 
$980,009 

4,471, 985 
$20, 538, 858 

1,009,319 
$2,218,207 

996,383 
$7,202,897 

6,191 
$374,924 

431,658 
$25, 912, 056 

24,612 
$2,290, 707 

$5'10 321 
S7, 120; 178 

l,41G,494 
$67,551, 443 

840 047 
$43, nss; 728 

I 20, ()36 
$2,290,234 

3,105,827 
$13, 854, 635 

1,311,540 
$2,394,108 

768, 253 
$5,483,137 

22, 022 
$1, 708, 032 

15.4 
6.0 

54.9 
55. 7 

243.1 
189. 8 

44.0 
48.2 

-23.0 
-7.8 

29. 7 
31.4 

-71.0 
-78.1 

(') 
$292, 923 ... 684."i 
$410, 500 31. 6 

$1, 269, 675 (') 

1 A minus sign (-) denotes decrease. a Not comparable. •Not reported. 

The number of establishments reporting the chle:f 
of these more advanced products in 1909 is given in 
Table 68. Some establishments make no such prod
ucts while some make two or more kinds. 

5,126,093 71,222,512 398,'136 5,530,852 840,118 
128,070 

12, 632, 772 
5, 520,398 

17,081,830 

1.5 
0.6 

2.0 

Table 68 Number of 
establish· 

ments: 11)()9 

All steel works and rolling mills .............................. . 
Establishments reporting tho manufacture o!-

Wire aml wire products .......................................... . 
Pipe and tubes-

Wrought-welcled ............................................. . 
Seamless-hot rolled or drawn ................................ . 

Bolts, nuts, rivet•, forge<l spikes, washers, et-0 ••.....•.•.•...••••. 

rr~~~a~~cri::i~1~gi;03:::::::::::::: :: :: : :: ::: : : : : :: : ::::::::::: ::: 
Springs-car, furniture, and allothcr, notinclndJng wire springs ••• 
Gal varuzetl plfltes an<.! sheets ..................................... . 
Stamped ware .................................................. .. 
Shovels, spadoo, scoops, etc ...................................... . 

446 

23 

15 
4 

35 
12 
11 
6 

23 
7 
4 

Wire and wire products made in rolling mills.-Wire 
rods were rolled by 29 establishments in the industry 
"iron and steel, steel works and rolling mills" in 
1909, and of these 23 drew wini. Of these 23 estab
lishments 16 reported the manufacture of wire nails 
or spikes, 13 that of woven-wire products, and 19 
that of other wire goods. Table 69 gives the tonnage 
and value of the wire products of rolling mills for the 
years 1909, 1904, and 1899; similar products made by 
establishments in other industries are not juc]uded. 

'l'able 69 IRON AND STEllL WIRE AND WIRE PRODUCT8 MADE 
IN STEEL WORKS ANn ROLLING MIL!,S.1 

PRODUCT. 
Per cent of 

increase. 

lfl-09 lfl-04 1899 
111().i- 1899-
1009 1004 

--· 
Total: 

Tons(2,ooo pounds). 1, 634, 855 1,416,494 879,298 15.4 81.1 
Value ............... $71, 624, 024 ~67,651,443 '"7, ?28, 781 6.0 41.6 

- = 
Wire drawu !or sale, plain or 

coated: 
Tons .................... 478, 789 
Value ................... $19, 77'!,056 963,419 M9,146 15.8 48.4 

Wire manufactures, not in- $50, 056, 081 $35, 283, 688 2.7 41. 9 
eluding nails and spikes: 

637,211 Tons .................... 
Va!ne ................... $31,0IG,241 

Wire nails and spikes: 
518,855 453,075 230,150 14.5 96.ll Tonsi ................... 

Value ................... $20, 233, 727 $17, 495, 362 $12, 446, 096 15. 7 40.6 

1 See report on wire, Part V of this report for tatal wire pxoductlon. 
2 Reported in kegs of 100pounds: 1909, 10,S77,108; 1904, 9,0Gl,512; 1899, 4,603,000. 

Nails and spikes constituted 31.7 per cent of the 
tonnage of wire and wire products in 1909, 32 per cent 
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in 1904, and 26.2 per cent in 1899. Reference should 
be made to Part V, which relates to the wire industry, 
for the total wire production. 

Combined production of certain products in rolling 
mills and in other establishments.-In addition to the 
products derived from rolled material which are made 
in rolling-mill establishments and covered by Table 67, 
large quantities of the same classes of products are 
made in establishments which do not have rolling-mill 
facilities but purchase rolled material. For some of 
these classes of products detailed returns relative to 
quantity and value were obtained from the producing 

Table 70 

PRODUcr. 

establishments and for some other classes estimates 
were made. Table 70 shows the reported or estimated 
amount and value of these various classes of products 
for establishments other than rolling mills and for 
rolling-mill establishments, respectively, and the total 
for all establishments. In stating the number of estab
lishments not rolling mills making each class of articles, 
only those which made such articles as their chief 
product are included, but the quantities and values 
given include the product-small in the aggregate-of 
establishments engaged primarily in other industries 
but which make the specified commo(lities incidentally. 

Total. 

LEADING PRODUCTS DERIVED FIIOM ROLLED MATERIAL. 

Made In rolling-mill 
establishments. Made in other establishments. 

1---------,----11-----.-----1---- ·----------

1909 19(}1 
Percent 

of iu· 
crease.1 

1909 1001 1909 IO<H 

---------- ----·--·--------------:-----l·-----l---11·---------1------1-----
Wrought-welded pipe or tubes: 

Establishments reporting ..........•....•...................... 
Tons ............•.............•..................•............ 
Value ••..•.••••••••••.•••••..•••••.....••...•..•.......• _ ..... 

Bolts, nuts, rivets forged spikes, washers, etc.: 
EstabliShments reporting ...............•.........•........... 

~:fie~~~ ~.0.~~'.3:!:::::.:::::::: :: :: ::: :: : :: :::: :: ::::::::: :: :: 
Cut nuils und spikes: 

Establiqhments reporting ......•.............................. 

{f:fie~~~ ~~~~~.8}:::::. •• ::::::::::: :: : : : : : : :: : : : : : : :: : ::: : : : : : 
Wire nails and spikes: 

Establishments reporting .•..........•.......... _ ....•........ 

~gie~~~ ~'.~~~~s}:::::.: :::::::::::::::: ::: :: ::: : : : ::::::::::: 
Horse and mule shoes: 

Establishments reporting ...•..•.••.....•............•...•.... 

~~2~ ~~~~~s?::::::.::::::::::::::::: :: :: ::: :: ::::::: ::: : : 

21 
1, 739, 771 

$90, 621, 573 

143 
9,889,085 

$45, 406, 212 

16 
1, 036, 089 

$2,274, 955 

36 
13, 926, 861 

$27, 575, 774 

30 
1, 137,383 

$8,223,304 

27 -22.2 
1, 149, 047 51.4 

$59, 527, 178 52.2 

ll8 21.2 
6,305,827 56.8 

$28, 138, 607 61.4 

. .... i; 476; i49. -29.5 
$2,684,449 -15.3 

.... i2;.587;5i2" 10.6 
$24, 300, 351 13.5 

19 57. 9 
880,253 29.2 

$6, 282, 118 30.9 

15 14 6 13 
1, 314, 771 849,047 '425,000 • 300,000 

$68, 471, 573 $43, 985, 728 3 $22, 150, 000 '$15,541,450 

35 30 108 88 
4,471, 985 3, 105,827 '5,418,000 2 3, 200, 000 

$20, 538, 858 $13, 854, 635 •$24,867,354 '$14,283, 972 

12 17 4 (') 
1,009,319 1,311,549 2 26, 770 2 158,600 

$2,218, 207 $2,394, 108 556, 748 $290, 341 

16 21 20 (') 
10,377, 108 9,061, 512 3,549, 753 3, 526,000 

$20, 233, 727 $17,495,362 $7, 342,047 $6,804,989 

11 11 19 8 
996,383 768,25il • 141, 000 • 112,000 

$7,202,897 $5,483, 137 • $1,020,407 '$798, 981 
Springs, not including wire springs: 

Establislunents reporting..................................... 60 61 -1. 6 
Tons ............•.•.......•..•.•.•.•....•.........•......•.........................•................. 

6 9 54 52 
Value ..........................•.••...................... _.... 50,090,778 57,4'!9,468 22.0 

6,19.l 
$374, 924 

22,022 
$1, 708,632 ...... $8; 7i5; 854. · · · ., i.5; 740; saii 

Galk~~~!ls~~,~~t~~~;~~~~~- •................•......•........... 68 .....••.•.•. ··· ... ·· ··•· 
'rons ............................................................ ...................................... . 

22 
~:\ 46 36 

Value .•......•.••...•...•..••.•••••..•.••.••...••••.. _ ... -.... $33,345,483 •.••..•.......•...•..... 
431, 658 (') (') 

$25, 912, 050 •) ' $7, 433, 427 '$6, 418, 850 

1 A minus sign ( - ) denotes decrease. 
• Estimated on basis of average unit value for rolling-mill product. 
•Estimated from reports of establishments purchasing slrnlp. 
•Value of all products of establl.'lluuents manufacturing the articles named as chief product, Including, for 1909, by-products from other establishments and excluding 

specific products other than the articles named. 
• Figures not available, 
• Not reported. 

The above table includes only classes of products of 
which a large proportion is made in rolling-mill estab
lishments. A much larger proportion of each of the 
other classes of products covered by Table 67 is made 
by other establishments than by rolling-mill estab
lishments, and the statistics regarding the total output 
of these products scarcely belong in a discussion of the 
general iron and steel industry. 

Copper rods.-Four of the iron and steel rolling mills 
reported the rolling in 1909 of 17 ,809 short tons of 
copper rods, valued at $4,824,443; of these rods, 765 
tons were for sale and 17 ,044 tons for further manu
facture in the wire-drawing departments of the mills. 

Products sold for export.-Table 71 gives the quan
tity of each of the chief products reported by the roll-

ing mills as sold direct for export in 1909, the per
centage of the total output represented by each, and 
the number of establishments reporting such sale for 
export. Doubtless certain additional quantities of 
the same classes of rolling-mill products are exported 
by others who buy them in the domestic market. 

Of the finished rolling-mill products not subjected 
to further manufacture in the mills, rails show the 
largest proportion exported-11.11 per cent. For 
galvanized plates or sheets the exports equaled 18.36 
per cent of the rolling-mill production. The quanti
ties of wrought-welded pipe and tubes and of sheet 
and tin-plate bars exported are relatively large, con
stituting 6.19 per cent and 5.15 per cent, respectively, 
of the product made for sale by the rolling mills. 
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D ROLL-Table 71 S'mICL womrn A"N 
IN<l M!U.S-P 
SOJ.I> l'Oll J~Xl'< 

l\ODUCTS STEEL WORKS A"ND no11.-
IND :MILLS-PRODUCTS mT: 1900 
SOL!> FOR EXPOnT; 1909 

Pl!ODUCT, 

Rails ........................ ······ .................. ·· 
Rerolled or renuwcd mils ............................. . 
nail !ostenings ........................................ . 
struotuml sha}Jilll ••••••••••••••••.•••••.••••••••••••••• 
Bars or rods and bars for rconloraod conomtc, not In-

cluding wire rocls ................................... . 
WJrorods ............................................. . 
Plates and sluietq, not lnclm!lng hlnck pil\tcs or Bh\l()llJ 

~~ ~:::i:ri~\~~-u:~~. ~l'.~~-1~~''.'.":~'.:i'.1?1~1.'~.'~·- ~~~1.1'.l.•'.t'.:q~. 
Skelp ................... ·• ··· · ··· · ................... .. 
Hoops, bands, tmd cotton tit's ......................... . 

Nmn
llor of 
ost11h-

1~~t:is 'J'onnugo, 
I'll· 

porl
ln~. 

JO 
2 
n 

1l 

21 
v 

:rn 
5 
:1 

at7,'1!i!i 
3,07·1 

20, 118 
60, 761 

50,021 
18, 7:18 

80, 700 
lo, 1oa 

4, 4(,1 

----------··~------·----~--·---·---'-

- ""·-·-~- .. 

l'or 
c~nt of 
total 

pro!lnc-
1ion.i 

I ----~ 
11.11 
3.4/i 
5.07 
3.29 

1.27 
0.82 

2.42 
0.51 
1.31 

Num-
PRODUCT. her of 

estab· Per 
lish- cent of 

ments Tonnage. total 
re· produa-

P.Ort- tlon,l 
mg. 

nlooms, blllots, ancl slabs . ......... ~ ................. '. 6 18,021 0.37 
~hlot ~1d jill·plate bars ................................ 3 85,123 ri.15 

13 
a Vl\D zec plates or sheets ........................... li 79,246 18.36 

Colts, yuts, rivets, forged spilrns, washers, etc ••...... : . 4 '6, 743 l.69 
If· 1m ls and cut spikes ................................ 3 8 1, 705 3. 78 k po and tu hc.9\ wrought-welded ....................... JO 89,377 G.80 

all ~nd t~ck p ates, axles, rolled or forged steel car and 
locomot1ve wheels, armor wates, gun forgings and 
ordnance, horso and mule s ioos, and swings •..•..... 8 3,488 0.88 

ltolle<l, forged, cllllt, or other iron and stee products not. 
enumerated .......................................... 22 7, 713 ·····-·· 

!Bused 011 the rolling-mill pro<ln!'!lon, ns gJvPn ln 'l'nhlo 58 or 'l'nblo 70\ ant! not on Urn total productlon which inclttdca that consumed Jn tlie works reporting and 
tbat made h! "other cstal>lbluncntH." ' lluporLeu u.~ 7fi,510 {Cgs of200 imunds. ' s Reporl<id as 38,193 kegs of 100 pounds. · 

STEEL PRODUCTION. 

Summary.-T11blo 72 givos the production of the 
different kinds of steel for tho consu11 y01tra .1879 to 
1909, inclusive. It includos Hteol mad.o for use as 
material in tho sanw works al-I woll ns thn.t for sn1e or 
transfer. Ivforeov01·, it inclmles tho snrnll amount of 
steel made in ostn.hfoilunonts (lllgngoil in. shipbuil<l:ing, 
tl1e manufocturo of cutlery, tho mu.mrfoctm·<i of olec
trical machinery, nnil otlwr :i.n.dustrieH, nH well ns in 

the steel works proper. There has been during each 
decade a marked increase in beth the absolute and the 
relative amount of open-hearth steel produced. Basic 
open-hearth steel constituted 1.3 per cent of the total 
steel production in 1889, as against 56.2 per cent in 
1909. Bessemer steel, on the other hand, although 
the output increased 153.8 per cent dming this period, 
constituted only 39 per cent of the total production in 
1909, as compared with 86.6 per cent :in 1889. 

=====-=-·----·-·-·· ... . ---·~---~---·'-·-,-~-·-~----~----------------------------------------···"'~-"'•'""'•-~--~--~----H .. -·"-·"v•-~···----·-·-
'l'Rblo 7:2. HWEL l'RODUCT!ON (TONS). 

- -----~-------·--·~------~ 

J(JND. Amonnt. Per cont of increaso.1 I Per cont of iota!. 
. ..... .. 

I .l!IOO tnM llifljl lNilll 18711 1809- 1904- 1899- 1889- 1879- l!IOO 19°'1 1899 1881! 1879 1901) 1909 1901 1899 1889 

-----·--··----- --------·- ··------ ----------------------
Total.. ......... '23, 623, 109 ' 13, B70, 692 10,085,000 4, 171, 652 1,027,381 120. 2 72. 1 27.9 156. 0 30G. 3 100.0 100. 0 100. 0 100. 0 100.0 

Opm1-hearLh .....•.... 14,221l,:J77 li,A20,3!17 :l,O·H,:l/ill 480,035 71i,21J9 367.4 144. 5 01.2 53.;,2 1187.8 60.5 42. 6 28.5 11.5 7.3 
Busic .............. 1:1, 221, oo:i fl,IJM,51!2 21 irm, Rafi 55,fill f:l 518.8 161.0 135.1 a, 780. o ···-··-· M.2 37.0 20.2 1.3 ······ Acid .............. l, <l07' 28·! 755, 805 800, fi2l 42'!, ti21 13, l 33.3 -15.1 100. 8 4.3 .?.5 8.3 10.2 .. 85:6 Bessemer .............. o, rno, 13;1 7, 708, {)ll) 7,[>;12, 0'28 a,011, rns 870,050 21.9 18.2 3.1 108.2 311.2 30.0 56.8 70.5 86.6 

Cruoiblo ............... l00,2!l:l so,or.o 10•1, :1\13 7:1, 8R2 08,037 -4.0 25.2 -23.3 41. 3 s.6 o. 4 0.6 1.0 1.8 0.6 
Misoollanoous .......... ' J.l. 420 1,221 4,22B :J, r,:11 4,1125 241. G 1,081.5 -71.1. 10.4 -20.1 0.1 (") (') (), l 0.4 

1 A minus sign (-) tlonot.oR 1lu11ronso. 

l 
•Iucludos stool pnnluoetl l>y 1isl11hlishmonlri not elnssiflod ns "stool worlcs ancl rol!l11g mills/' ns follows: 1900-Totnl, 40,481 tons; open-hearth, 36,090; (basic, 10,674; 

ac d,N25,425); Bessomer, O,OGG; uruciblo 1111<! misc,1ilnnoous, 1,:m1. 1004-q.•otal, 41184 tons; opon-nearlh, 2,440; basic, 2,440; Bessemer, 774: crucible and miscellaneous, 970. 
3 ot reported sopnratoly. • Incluues clecLdo, 12,li77 tons; nil other, 1,849 tons. 'Less than one-tenth ol 1 per cent. 

The tonnago of iugot.s and of castings fo shown, according to process of manufacture, in Table 73. 

Tal>Jo 73 S'fEEL PRODUC'l'!ON (TONS) . 
. . ___ . ___________________ __,,,..-----------·--

IUNIJ, Amount .. Per cont of increase. 1 Per cent of total. 

1ll04 1801} 191H-1!JOI} 1899-1901 1909 19M 189!) 

···----·--·---··--- ------------- --------ll----·l----1,1----1----1-----

Op n f31go1s ............................................. . 
e13-~~rt 1 ............................................. . 
A id ...................................................... . 

8~~1gt~i::::::::::: ::::::::: ::: :: ::: : :: : : : : :: : ::: : : : : :: :: 
M1sceuaiiiiiiti8;i11chi~1ii1ii~ioai:1:1;i: ::: :: : : : : :: : : : : ·:::::::::: 

Open-~.:;~\~~~s. • · · • · · · · · · · • • • • · · · · · • · · · · · · · · · · · · · · · • · · · · · 

~L!L.LUd. / 

22,973, 004 
13, 725, 783 
12, 052, 840 

772, 943 
9, J.15, 608 

!10,242 
12, 271 

549, 285 
502, 594 
208,253 
234 341 
34'.405 
10,021 
2,155 

13, 319, 083 
5,548,396 
4, 974, !l21 

573,475 
7, 754,488 

75, 190 

291, 509 
272,001 
8\l,671 

182,330 
14,427 
3,860 
1,221 

ID, 507,S« 
2,878,827 
2,117,311 

761, 516 
7,528,2li7 

100, 700 

177, l5G 
105, 529 
36, 524 

129, 005 
3, 761 
3, 643 
4,223 

1 .A. minus slgn (-) denotes uecrense. 

71. 7 27. 3 100. 0 100. 0 100, 0 
59.7 41.5 27.4 
MA 37. 2 20.1 
3.4 4.3 7.2 

39.8 58.0 71.6 

0.4 { ....... ~:~ ......... ~:~ 

H7.4 92. 7 
IG0.4 135. 0 
34.8 -24. 7 
17.9 3.0 

....... ~~·.: ...... ~::·.:. } 
100. 0 1~0. 0 100. 0 
91. 5 03. 3 93, 4 
48. 8 30. 8 2D. 0 
42. 7 62. 5 72.8 
~3 ~9 Ll 
1.8 1.3 2.1 
0.4 0.4 2.4 

88. 4 64.5 
84.8 64.3 

199. z l4.7.5 
28. 5 41.3 

138. 9 283.6 
159. 6 6.0 
76.5 -71.l 
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The tonnage and value of ingots and castings are 
shown in Table 7 4. 

'!'able 74 STEEL PJIODUCTJON. 

CLASS. 

1909 1901 1899 

Total ............. . 
lJ3 I 6701 692 l0, 685, 000 

Percent of 
increase. 

19().i- 1899-
1909 1904 

----
72. l 27.9 

$201, 231, 976 $212, 538, 875 84.8 22.9 
= 

Tons........... '23, 523, 199 

Value .......... 1 ~$4=8,,,:2,""8=77,;,' 3=3""2'l====='==l=====I 

13, 379,083 10,507,844 71.7 27.3 
$107, 928, 982 83.3 21.4 

Ingots: 
Tons.. • • • • .. • • • .. .. • . 22, 973, 964 

$240, 284, 576 

177, 156 88.4 64.5 

Value ................ $440,340,174 
Castings: 

291, 509 
$20, 947, 400 $14, 609, 893 103.1 43.4 

'l'ons.. ............... 549,235 
Value................ $42, 537, 158 

1~~~~-1-~~~~-1-~~·--~ ----
Per cent of total.. 100. O 100.0 100.0 ······ ...... 

97.9 98.3 ...... ...... 
92.0 93.1 ...... ······ 

Ingots: 
1'ons................. 97. 7 
Value................ 91.2 

2.1 1. 7 -····· ........ 
Castings: 

1'ons................. 2.3 
Value................ 8.8 8.0 6.9 ...... ...... 

1 Jnclndes steel produced l.Jy establishments not classified ns ''steel works and 
rolling mills," as follows: 

Total ........................ .. 

w~i~gs:::::::::::::::::::::::::::: 

Tons. 

49, 481 
5,102 

4•1,379 

1909 1904 

Value. Tons. Value. 

Production, by states.-The production of steel is 
shown, by states, for the censuses from 1879 to 1909 in 
Table 75. States for which the production can not be 
given without disclosing individual operations are in
cluded under" all othe1· states." The most important 
of these, in 1909, in order of rank, were New York, 
Colorado, Maryland, Alabama, West Virginia, and 
Kentucky. The table shows a relative decline since 
1899 in the importance of Pennsylvania and Illinois 
as producers of stool and a relative gain in that of 
Ohio and Indiana. 

Table 71) STEEL Pl\ODUCTION {TONS). 

STATE. 

1909 1901 1899 1889 1879 

Tota.I.. ........... 23, 523, 199 13, 670, 592 10, 685,000 4, 17,, 652 1,027,381 
Illinois •••..•.•....•.•.. 2,671,087 1,555,198 1, 460, 710 779, 956 227,293 
Indiana ................ 779, 77q 81,589 51, 967 1,116 -········-Michigan ............... 10,450 2,500 4,575 4,855 .... io;iiiia New Jersey ............ 95,851 68,288 62,832 21, 149 
Ohio ................... 4, 713,869 2,529,997 1,812,829 395,574 96, 324 
Pennsylvflllia .......... 12,206,608 7, 733,640 6, 431,297 2,652,920 586, 094 
Wisconsin ............. 21,888 9,215 2,297 
All other states ........ 3,023,668 1,690,165 858,493 319,082 106, 107 

Percent of tota.l.. 100.0 100.0 100.0 100. 0 100.0 
Illinois ................. 11.4 11.4 13. 7 18. 7 22.1 
Indiana ................ 3.3 0.6 0.5 (') -......... 
Mlchignn .............. (') (') (l) 0.1 ·········· New Jersey ............ 0.4 0.5 0.6 0.5 1.0 
Ohio ................... 20.0 18.5 17.0 9.5 o. 4 
Pennsylvania •......... 51.9 56.6 60.2 63. 5 57. l 
Wisconsin ............. 0.1 0.1 (l) ·······-·· All other states ..•..... 12.9 12.4 8.0 7.6 10.3 

' Less than one-tenth of l per cent. 

Table 76 gives the production, by states, of the differ
ent kinds of steel for 1909 and 1904. In Indiana prac-

tically' all, and in Pennsylvania much the larger part, 
of the steel produced in 1909 was made by the open
hearth process, but in Illinois and Ohio the Bessemer 
process still predominated. 

Table 76 STEEL PRODUCTION (TONS). 

STATE. Open-hearth. Bessemer. Crucible and 
miscellaneous. 

1909 1904 1909 190! 1909 1901 

--
Totlll. ........... 14, 228, 377 5, 820, 397 9, 180, 133 7, 768, 915 114, 689 81,280 

Illinois ............. 1,020, 208 361, 650 1, 632, 758 1,193,MB 18, 121 ······· Indiaua ............ 779, 598 80, 799 ··········· 180 790 
Michif,an ........... 9,279 . ···57;606" . .......... 2,500 1,171 .. ii;5o5 New ersey ......... 79, 742 6,660 4,177 9,449 
Ohio ............... 1,383, 725 480, 844 3,327, 859 2,049,153 2,285 

· iia;ii7i Pennsylvania .•.•.. 9,295, 459 4,230, 657 2,849, 112 3,442,312 62,037 
Wisconsin ......•... 16, 280 5,934 2,859 1,648 2, 749 1,633 
All other states ..... 1,644,086 602, 907 1, 360, 885 1, 075, 577 18,697 11, 681 

'.fer.cent of total. 100.0 100.0 100. 0 100.0 100,0 100.0 
IllmoIB ............. 7.2 6.2 17.8 15.4 15. 8 ······· Indiana ............ 5.5 1. 4 ··········· .... (ii'""• 0.2 1.0 
Michigan •.•......•• 0.1 ··········· --·····a:r 1. 0 ······· New Jersey ......... 0.6 1. 0 0.1 8.2 8.0 
Ohlo ............... 9. 7 8.3 36.3 26.4 2.0 
Pennsylvania ••••.. 65.3 72. 7 31.0 44. 3 M.1 74.6 
Wisconsin •....•.... 0.1 0.1 (') (l) 2. 4 2.0 
All other states ..... 11.6 10. 4 14. 8 13.8 16. 3 1-1.4 

' Less than one-tenth of 1 per cent. 

Production for consumption and for sale.-In Table 77 
is shown the tonnage of steel made for consumption in 
the works where produced, that transferred to other 
works of the producing company for consumption, and 
that produced for sale. The castings were in the main 
produced for sale. 

Table 77 STEE!, PRODUCTION (TONS): 1909 

1''or consumption by producing 
company. 

KIND. 
For For 'rotul. transfer sale. In works to other 

'l'otal. whore works of 
produced. samo 

com-
puny. 

--- --
Total ............. 123,623, 199 23, 033,040 22,920, 739 112,301 490,159 

Open-hearth .•.•........ 14,228,377 13, 781,534 13, 700, 101 72, 433 446, 843 
Basic ................ 13,221, 003 12, 977, 8·15 12, 908, 030 60,815 243, 248 
Acid ................ 1,001, 284 803,689 801, 071 2,618 203, 595 

Bessemer ••...•.......... 9, 180, 133 9, 148,539 o, 108, 813 39, 726 31,594 
Crnciblo ................. 100, 21)3 88, 890 88, 748 142 11,~rg 
Electric and all other .... 14,,126 14,077 14,077 . ........ 

= 
Ingots .............. 22,973, 964 22,1142, 720 22,830,419 112,301 31, 244 

Open-hearth ............ 13, 72!J, 783 13, 608,674 13,620,241 72,433 27, 109 
Basic ................ 12,952, 840 12, 934,320 12,864,514 69,815 18,511 
Acid ................ 772, 943 704, 345 761, 727 2,618 s,598 

Bessemer ................ 9,145, 608 9, 143,008 9, 103, 9·12 39, 726 2,000 
Crucible ................. 00,242 88, 107 87, 005 142 2, 135 
Electric ................. 12,271 12,271 12,271 ......... -······· 

Ca.stln~s ............ 649, 235 90,320 ~g,~~~ ......... 458,915 

01iJe~i~~~~: '. .•. ·.:::::::::: 502,594 82, 860 ......... 410, 734 
268, 253 4:1,516 43:516 ·······-· 22•1, 737 

Acid .................. 234, 341 39,344 39,344 ......... 194, 997 
Bessemer ................ 34, 465 '1,871 4,m .......... 29, 594 
Crucible ................. 10,021 783 ......... 9,~~~ Electric and all other .... 2, 155 l,806 1,806 ......... 

1 Includes40,481 tons produced by establishments not clnssiflod as "steel works 
and rolling mills." 

Practically all steel ingots (99.4 per cent in 1909) 
are at present used by the works producing them in 
further processes of manufacture. In 1909 only 31,244 
tons of ingots were made for sale and only 112,301 for 
transfer to other works of the same company. 
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The Bessemer stool produced in 100!) inchHktl 23,447 
tons (23,321 tons of cnstiug:-i and 12() .tom; of ingots) 

ado in convert('l'S otlwr than Htn.ndiml Bci,;somcr. 
~f this production, 14,<17 4 tons Wl\l'(l mmlo in Tro-
enas converters and S,f)7;3 t01rn in thoso of other or 

;pecial types. In 1004 thll product of tho convortcws 
other than stu.nd11rd Bossl\lllOl' Wt\8 11,834 to ns-u.ll 
castings. 

A production of 522 1(182 tomi of stc\el, which wits 
partly purified in 13oss<'ml'r converkrs and thon fin
ished in op(m-l101trth fnrn11ct's, wns ropo1'tnd by 4 
establishments (l in Alnlmma, l in Nl\w York, and 2 
in Pennsylvania), th(\ product hi•ing clnimifled 11s opcn
hearth steel. 

Alloy steel.-'l'ho consus sehntlnlo or rnon for the 
first time contn,iiwd tm inquiry in regiml to 11lloy 
steel. It did not in<licnt<1 any limitiition as to tho 
percentage of nlloy 11wt1tl ll<'C<'HHary to constitutc1 mt 
alloy st(\el. This wmi l!'ft for t.lw mttnufoctmor to 
deeidc, and tho rotmlls do .not, Hhow tho porm1nt11gos 
of alloy metal used. Tho tottd ttmount of 11.lloy stods 
reported wns 158,21H torn11 thi:-i l)!'itlg produced hy a6 
establishments distributed by rit,nt,os, ns follows: Pmm
sylvania, 21; Nnw :forso.v, :~; Nt1w York, :l; Ohio, 2; 
and Connecticut, D<•lttwttrl', tho DiHtriet; of Columbitt, 
Illinois, Mass1whusotts, 1[ icliig1m, tt!Hl Wiseonsin, 
1 each. 1'11blo 78 givPH th!\ pro1ludion of alloy Htollls, 
byk.ll1d, for moo. 

TaJ>lo 78 

JONll, 

Total alloy stoel. ......• 
Aluminum ................... . 
Chrome ....................... . 
Mllllgancso .................... . 
Molybdonum ................ . 
Nickol ........................ . 
Tit~nlum ..................... . 
Tungsten ..................... . 

'l'un~. KINll, 

Vmrn11lm11 .................... . 
r:1trnm1H llll!(S(Nl •••••••••••••. 
( 'hro111t1-1·n1m1llum •••.•••••••.• 
Nl<ikllkhr<>m11 •..•..•..••...••. 
Nh•kl\l·\'ttrmdlum ••...•.•••..•. 
Nl1•IWl·<·l11·omc,..l.1111w11or1 •••••.. 
Nl<'kt\l·<'lll'll1tll\·V11lllH1l\llll ••••.. 
Nol 111iceltlcll ................. . 

'J'ou~. 

H,o:m 
GOO 

.1,,wa 
~ll, 112\l 

(121) 
40 

0,280 
12,208 

Of tho alloy stods, l l'il ,:100 ton:; woro fogotR nml 
6,916 tons castingH. 'l'hoy wor(\ d h-itribu tod 11ccording . 
to process of numufoeture mi Hhown fo 1'11hkl 7\). 

Talllll 7''9 

JUND. 

ALLOY STEEL l'l\ODUC
TION (TONS). 

---·-------------- -------
158, 216 
100,335 
86,242 
14,093 
45,324 
12,557 

100.0 
63.4 
54.5 
8.9 

28.6 
7.9 

OA.P A.CITY AND EQUil'M.ENT. 

Capacity of steel works.-Table 80 gives the daily 
capacity, in tons of steel on double turn, of all active 
stool 1ilants, for 1909 and 19041 and the steel produc
tion for the yoar. Computed from daily capacity on 
a basis of 300 working days the total yearly capacity 
was about 3310001000 tons in 1909 and 23,5001000 
tons in 1004; the actual production was approximately 
72 per cont of the computed capacity in 19091 58 per 
cent; in 1904, and 66 per cent in 1899. 

--·--·-'--~ 

'l'i.iblo80 llAf!.Y CA~ACITY OF 
ACT!Vl~ STEEL STEEL l'RODUCTION' (TONS), 

HTA'U:. 
11LANTS (TONS). 

. 
1009 1904 1909 1001 

------· 
United States ............. 109,m 7s,::~ 23, 523, 190 13, 670, 592 

Comrnntiout .................... 54,410 47,~g~ 
J}cltllV/lrC, ........ , ••• ,. ....... 117 400 7,827 
11llnols ......................... 8,6•16 9,382 2, 671, 087 1,555, 198 
Imltuim ........................ 6,~~ 408 m·u~ 81,589 
Kontueky ..................... 600 89, 610 
Mnssanlmsott~ ................. 835 S04 151; 701 109, 025 
Mli•hlfiau ...................... 142 18 10,450 2,500 

~~~~ ,,,~~~Z::: ::: :: :: ::::::: :: : 1,043 922 (15,Biil 68,288 
4,942 2,313 1,115,250 474,258 

Ohio ........................... 21, 149 13, 780 4, 713,SGO 2,529,997 
1'onu~lmula .................. 65,632 40, 772 12,206,608 7,7'J3,MO 
West ll'glnln .................. 1, 650 1,280 324, 671 214,075 
Wist1011sln •.....•••.••••••••••. 241 81 21, 888 9,215 
All other sl.ulos ................ 8, 25:l 7,005 1, 200, 884 755,022 

Open-hearth steel furnaces.-The statistics in regard 
t,o the number of establishments equipped with open
hMrth f:urnnces and the number and capacity of the 
fmna,cos arc given, by states, in Table 81. The equip
ment of tho few establishments in industries other than 
tho stool-works and rolling-mill industry is included. 
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Table 81 OPllN·TIEARTJ! STEEL FURNACES. 

'l'otal. Basic. Acid. 

STATE AND CENSUS 
YE.AR. 

~ _z2 Furnaces. ~ en Furnaces. ID .;:i Furnaces. 
'O g 1-----11"S5 1----10 g 1---
.. ~ Daily i;l~ Daily ... ~ Daily 
].iQ Num- capatl- ,.o."1 Num- capac- $."1 Num- capac-
El:O ber. ity a:a ber. ity s:a ber. ity 
~$ (tons). ~.ft (tons). ~.S (tons). 

-------1------ ------------
United States: 82 65 65 3 7o 163 6, 769 

~:g:::::::::: m i~~ g~:m 64 34~ 26:9~~ 65 148 7,466 
1899......... 82 307 18,246 (8) 168 12,161 (8) 139 6,094 

========= 
Ala~~&r: 1 o 1 120 1 o 1,120 .................. . 

ig~f::::::::::: i g ~:t~ ~ rn u~g ::::: :::::: :::::::: 
Colorado: 

1909............. 1 12 1,200 1 12 1,200 .................. . 
19().t............. 1 6 000 1 6 600 .................. . 
1899 ..................................................................... . 

Collf~'.~~~:-..... . . . 2 4 270 1 3 250 1 1~ 19().i.. • . .. . • .. . .. 3 6 370 1 3 230 3 10 
1899.......... .. . 1 1 10 .. ... .. .. •. ........ 1 

Delaware: 1 75 1909. .•. .. .. .. .. . 1 2 75 . . ... ... .. . .. . ..... 1 2 100 
1004. •• .. ........ 1 5 400 I 4 360 1 
1899 .................................................................... .. 

imy(~::::::::::::: i ~~ ~;m ~ ~I U~! ~ ~ ~~ 
1899. •• .. .. .. • .. • 5 24 1, 498 (S) 20 1, 275 (') 4 

Indiana: 
moo............. s 39 5,~rl 2 34 5,462 a 
1004...... .. . . .. . 4 g 1 4 400 3 
1899. .. . . . . . .. . .. 5 8 333 (3) 3 130 (') 

5 
5 
5 

176 
84 

203 
Kentucky: 

1909.......... ... 1 4 333 1 3 250 1 1 83 
1904 ..................................................................... . 
1899 ..................................................................... . 

Ma.1~~~."'.°'-~~:...... Ii 15 825 2 6 555 4 0 270 
rn04............. a 12 635 2 5 410 2 7 225 
1899. • • . .. .. .. . . . 3 10 576 (3) 2 130 (') 8 440 

Missouri: 
1900............. 1 8 

5 
3 

378 
IGO 
42 

8 
5 
3 

378 .................. . 
1904............. 1 
1899. ............ 1 

New Jersey: 
1909.. .• ....... .• 6 15 
1904. ............ 4 13 
1809. •.• ......... 2 7 

New York: 

769 4 
825 3 
310 (3 ) 

9 
g 
2 

160 
42 

499 4 
558 3 
100 (') 

1909. ............ 8 27 1,998 5 20 1, 701 3 
19().!............. G 17 965 4 11 739 2 
1899............. 4 8 190 (') 3 104 (') 

Ohio: 
1909...... ....... 17 
1904............. 12 
1899............. 8 

Pennsylvania: 
1909. ............ 62 
1904............. 54 
1899............. 45 

All other states: 

68 6,370 14 
43 2,942 g 
2i 1,218 (') 

438 38, 345 36 
308 23, 195 28 
199 12, 745 (') 

1909•............ 12 20 846 
'..!41 
203 

7 
2 
1 

19M............. 8 0 
1890............. G 8 

GO 
34 
14 

5,980 6 
2,40-1 6 

7·10 (') 

332 33, 300 40 
205 17,597 38 
106 8,404 (') 

13 
4 
3 

667 
190 
100 

6 
4 
5 

7 
0 
5 

8 
9 

13 

106 
103 
93 

7 
5 
5 

270 
267 
210 

207 
225 

86 

384 
538 
478 

5, 045 
5,598 
4,341 

179 
51 

103 

1 Includes 8 establishments, with 19 furnaces of 560 tons aggregate dally capacity, 
not classified as "steel works and rolling mills." 

2 Includes 6 e'tablishments, with 8 furnaces of 155 tons aggregate daily capacity, 
not classified as "steel works and rolling mills." 

a Figures not available. 
<All other states embrace: California, 1 establishment; District of Columbia, l; 

Georgia, l; Maryland, l; Michigan, 2; Rhode Island, l; West Virginia, 1; Wisconsin, 4. 

During the decade 1899-1909 there was an increase 
of 130 per cent in number of open-hearth furnaces 
and of 240.7 per cent in their capacity; the increase, 
however, both in number of furnaces and in capacity, 
was chiefly in furnaces of the basic type. 

In 1879 the open-hearth furnaces ranged from 7 to 
10 tons capacity per heat. In 1889 furnaces of 20 to 
30 tons capacity were common; and in 1899 a large 
number of furnaces of 50 tons were in use, with at least 
one of 75 tons. In 1904, 169 furnaces of 50 tons and 
6 of 60 tons capacity per heat were reported. In 1909 
approximately one-half of the open-hearth furnaces 
were rated at 50 tons and over, and there were 2 fur
naces of 125 tons capacity per heat or melt. The dis
tribution by size groups of the open-hearth steel fur
naces in 1909 was as follows: 
'==o:==========================~=;~ 

Table 82 

CAPACITY PER HEAT OR ~!ELT, 

Open
hcurth 
steel 

furnaces: 
190U 

----------------------!-------
Total. ............................. ···......................... 706 

Less than 50 tons ....................... · ... · ...... ·· .... · .. • - · -.. .. .. :rn7 
50 but loss than 60 tons ......................... ·· ... ·· .... ·.......... 137 
oo but less than 70 tons............................................... 105 
70 but Jess than 80 tons ................................. - . .. . . .. .. .. . . 51 
80 tons............................................................... 37 
Over 80 .tons ............................ · ...... · .. · · · .. · .. · .. · · · · · .. .. 9 

Of the larger furnaces (50 tons capacity or more), 
10 of 50 tons, 1 of 60 tons, and 1 of 75 tons were for 
acid steel, the remainder being basic. 

Converters.-The statistics in regard to the number 
of establishments equipped with converters und the 
number, kind, and capacity of converters, are given, by 
states, for 1909 and 1904, in Table 83. The statistics 
given include the equipment of a few establishments 
not classified as "steel works and rolling mills," com
prising, for 1909, nine establishments, with 11 convert
ers of 182 tons aggregate daily capacity, and for 1904, 
eight establishments, with 11 converters of 1,675 tons 
aggregate daily capacity. 

Bessemer steel was produced in 1909 hy 54 establish
ments, with 112 converters of 49,005 tons aggregate daily 
capacity; in 1904 by 44 establishments, with 92 con
verters of 43,123 tons aggreg11te daily capacity; and 
in 1899 by 33 establishments, having 70 converters of 

· 34,925 tons aggregate daily capacity. 'fhe increase 
for the decade was 60 per cent in number of con
verters and 40.3 per cent in capacity. 

The size of the converters used has not increased in 
late years. In 1879 the usual capacity of the st,and
ard Bessemer converter was 5 tons per heat; in 1889, 
10 to 12 ton converters were in uso; and in 1899 one 
establishment had installed 20-ton converters. No 
larger converters have since been reported. The Tro
penas and tho miscellaneous converters are in general 
much smaller than tho standard Bessemer converters. 
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==----o=. co=======c····----'~--•===~==="" 
Table SS 

STATE ANll CENSUS YEAH. 

llESSEMElt TltOPllNAS OTilER 

Num· CONVImTr.c1rn. CONVImTEIW. co~~~~T~~s. 
borof 
osiah- --.---11--~-- -----
Jlsh- Daily 

men ts. Nmn· cupae-
))11r. Jl,y 

(ions). 

Dnily I Daily 
Nmn· capno· Num- capac-
ller. 1iy bcr. ity 

(tons). (tons). 

----------------- ----- ----- ----
United States: 

1909 '............... 54 69 48,377 24 348 • 10 2 280 
1904'............... 44 61 42, 675 13 95 IB 863 

Alabama: 
J9illl ..................... . 
l!JM ..................... . 

California: 

==;;:;:;;::::.:.==~..::::.::=-======= 

1 
1 

~fill ........................ .. 
...... ........ ······ ...... . 

1009 ........................... .. 
rnoJ...................... 1 :::::: ::::::::: .... i. ·····s· :::::: ::::::: 

Colorado: 
1909 ..................... . 
1004. .................... . 

2 
2 ~:mm :::::: ::::::: ::::::: :::::: 

Connecticut: 

mt:::::::::::::::::::: ..... :.::::::::::::::: .... :.····-~-::::::::::::: 
Delawnro: 

1909 .......... ,,.............. 2 ..•... ••..•.•.. 2 JO 
1004................. •• ••• 1 ........................... . 

32 
ao 

Illinois: 
JDOV ..................... . 
1904 ..................... . 

Kentucky: 
1009 ..................... . 
1904 ..................... . 

MarrJ~~~:···················· 
190-1. .................... . 

Mussacliusotts: 

7 
·1 

l 
1 

s 
s 
2 
2 

3 
:J 

. 
0,500 
7,200 

3 
a 

DO •! 77 
27 ........... .. 

HOO ........................ .. 
fiUO 

2, mo 
2,200 

JG09 .................................. . 
1004...................... 1 ..... : ::::::::: :::::: ::::::: ""i' ····200 

Mfcltfgan: 
1009 .................... .. 
1001 ..................... . 

Minnesota: 
1900 ..................... . 
1904 ..................... . 

Missouri: 

2 
2 

11 
18 

4 ............ . 
4 ••·••• ..... .. 

1000...................... ...... ......... ...... ....... 2 48 
Nei~~;;e,;.;···--·· .......................................................... . 

1009 ..................... . 
rno1 ..................... . 

Now York: 
1000 .................... .. 

Ohl~;04 ......... ·····• ..•..•. 

1909 ..................... . 
1004 ..................... . 

Orogon: 
1909 ..................... . 
l!IO·J ..................... . 

l'onnsylvanin: 

rn~t:::: .- : : : : :: : : : : : :: :: : 
Rhode Island: 

:I 180 ............ . 
3 ........................... . 

a 
ll 

25 
'15 

2 
2 

11 
7 

15 
12 

·I 
1 

10 
12 

25 
2/i 

2, 780 
l,2UO 

rn,r.rn 
111,8tl5 

2 
2 

2 

25 ............ . 
20 ............ . 

79 
24 

2 
1 

25 
8 

6 
4 

50 
1D 

VlrJ~!;::::::::::::::::::::: ..... i. :::::: ::::::::: .... 2 . ..... B. :::::: ::::::: 
1909 ..................... . 

we;ti11ri;iiii1i! · • · · · · • • · • · • · · • 
1909 ..................... . 

Wis~~~~iii: .................. . 

rn~~:::::::::::::::::::::: 

2 
2 

•l 
1 

0 ........... .. 
•l ........... .. 

~:~~g :: :::: ::::::: ::::::: :::::: 
2 ...... ...... ..• 110 ............ . 
2 ...... ......... ...... ....... 3 88 

, 1 N~t including 4 Govcrnnrnnt Institutions Joo11tod Jn G11JJ!oml11 tho District of 
Col~mbrn, Mo.ss11cliusotts, and N<1w York, rnwh of which lmd 1 'l'ropenas couvertor. 
n Includes tho following: Dookwulter, 4 of 32 tons aggregate capacity; Hobert· 

3 
05{°

9
m
8 

etr, 4 of 41 ton~; Schw11rlz1 2 of 6 tons; Zcnges, 2 of 72 tons; side-blown, 
o • O!JS; and spocrnl, 4 of :i2 tons. 

a d ;f 0t m
1
cludJng 2 Govornrmmt institutions locatod in the District of Columbia 

n a.'lSuc 1usetts1 n11ch of which h11d 1 'J'ropm111s couvertcr. 

Crucible steel furnaces.-rl'he statistics in regard to 
crucible-fumace equipment me given in 'I'able 84. 
The statistics for the hist two censuses include the 
equipment of a few establishments not classed as 
''.steel works and rolling mills," comprising eight estab
hs~ments, with 21 fumaces and 234 pots of 46 tons 
daily capacity for 1909, and six establishments, with 
14 furnaces and 266 pots of 24 tons capacity for 1904. 

'.l'able 84 

United Sta.tes: 
1909 ....................... 

mt:::::::::::::::::::::: 
Imlivitlm.il st.1tes, 1909: 

Califomin ....................... f
1
onucctlcut ..................... 

11~~1~~.i:: ::::: :: ::::::::: ::::: :: 
Massachusetts ................... 

~~~t~a::::::::::::::::::::::: 
New Jersey ...................... 
~~tl'York ...................... 

~~~~~~~~·::::::::::::::::::: 

CRUCIBLE S'£EEL FURN.\.CES. 

Number 
Of esta]).. 

lisli
ments 

reporting. 

67 
44 
37 

2 
1 
4 
1 
3 
8 
2 
5 
G 
5 

24 
11 

Number 
olfur
naces. 

278 
160 
159 

4 
2 

19 
4 

14 
23 
11 
15 
21 
H 
95 
56 

Number of 
pots that 

cau be nsed 
at a heat. 

4,074 
2, 723 
2,628 

108 
M 

210 
16 
88 
92 
38 

310 
510 
100 

2,31·1 
234 

Dai)ycn
pao1tyon 
double 

turn 
(tons). 

886 
117 
575 

6 
10 
45 
1 

10 
10 
a 
6~ 
99 
15 

ii71 
17 

Although there was an increase of 74.8 per cent in 
the number of crucible furnaces, 61.2 per cent in the 
n.umber of pots available for use at a heat, ancl 5'1.1 
percentindailycapacity, between 1899and1909, there 
was a slight decrease during this time in tonnage of 
crucible stee1 produced. (See Table 72.) 

Electric and miscellaneous steel fnrnaces.-The 
manufacture of steel in electric furnaces of the Heroult 
type was reported by 4 establishments in 1909-1 in 
Illinois, 1 in New York, and 2 in Pennsylvania. The 
aggreg11te daily capacity of the furnaces of this type 
was 285 tons of steel, the daily capacity per furnace 
ranging from 5 to 180 tons. No electric steel furnaces 
were reported at prior censuses. 

Eighteen steel-making furnaces of other types aggre
gating 73 tons in dai1y capacity were reported by 4 
establi.shments-1 in Connecticut, 1 in Ohio, and 2 in 
Pennsylvania. These include 12 McHaffie furnaces 
with a combined daily capacity of 7 tons, 3 cementa
tion furnaces of 60 tons, and 3 specia1 furnaces of 6 
tons. 

Metal mixers.-Estahlishments operating blast fur
naces ancl steel pl1mts in conjunction are equipped with 
metal mixers or reservoirs which receive the molten 
blast-:furnace metal and from which the molten metal 
is drawn for the converters and the open-hearth fur
naces. In 1909, 59 metal mixers, with an aggregate 
capacity of 14,343 tons, were reported by 30 estab
lishments, of which 14 were iJ.l Pennsylv-ania, 7 in Ohio, 
3 in Illinois, 2 in New York, and 1 each :in Colorado, 
Indiana, West Virginia, and Wisconsin. These ranged 
:in capacity from 100 to 500 tons, 24 of them being 
of 250 tons capacity, 11 of 300 tons, and 2 of 500 
tons each. 

Hot rolls.-Of the 446 establishments classified as 
steel works and rolling mil1s in 1909, 346, or 77.6 per 
cent, were equipped with hot rolls, these having a daily 
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capacity on double turn of 150,403 tons of rolled iron I 86,964 tons in 1899, the increase for the decade being 
and steel. The daily capacity of the hot rolls was 72.9 per cent. 

Table 85 

STATE. 

Total. 

lIOT ROLLS. 

Having a daily capacity on double 
turn of-

Less 100 
than to 
100 499 

tons. tons. 

500 1,000 
to to 

999 2,090 
tons. tons. 

3,000 
tons 
and 

over. 

----------1--- --- ------ ------
United States: 

Number of establishments. 346 144 145 26 20 11 
Agg-rega.te dally ca.pa.city. 150,403 6, 903 29, 800 17, 200 38, ooo 58, 500 

====== 
Alabama: 

Number of estab!ishmen ts .. 6 4 1 ........ 1 ........ 
Daily capacity .•• ; .......... 2,385 185 

California: 
200 ···-···· 2,000 ......... 

Number of establishments .. 3 1 2 ........ ......... ....... 
Daily capacity ••........•... 265 65 200 ........ ......... ........ 

Connecticut: 
Number of establishments •. 4 2 2 ........ ........ ·-··--· 
Daily capacity ••....•....... 405 85 320 ··--···· ·······- ....... 

Ulinois: 
Number of establishments .. 19 5 10 2 ......... 2 
Daily capacity .............. 14, 985 285 

Indiana: 
2,000 1, 700 ........ 11,000 

Numhe1· or establishments •. 15 5 8 1 -------- 1 
Daily capacity .............. 7,200 300 1,900 800 ......... 4,200 

Ken:U~:ib~r of establishments •• 7 4 1 2 ·······- ....... 
Daily capacity ••.......••... 1, 470 270 100 1,100 ·------- ........ 

Mar~a.nd: 
umber or establishments .. 5 2 2 ··----·· 1 ....... 

Dailycapacity .............. 2, 190 90 300 ......... 1, 800 ........ 
Massachusetts: 

Number or establishments .. 4 2 1 1 ........ ....... 
Dally capacity .......•....•. 775 17.5 100 500 ···----- ....... 

STATE, 

Michigan: 
Number of establishments .. 
Daily capacity .............. 

Missouri: 
Number of establishments •• 
Daily capacity ••.....••••..• 

New Jersey: 
Number of establishments .. 
Daily capacity .............. 

New York: 
Number or establishments .• 
Daily capacity .•...••....... 

Ohio: , 
Number or establishments •• 
Daily capacity •...••.••.•..• 

Pennsylvania: 
Number of establishments •• 
Dally capacity .......•.....• 

Virginia: 
Number of establishments •• 

Wes~Vll' f~fa~ity ••.. · ·· · ··•·•· 
Num~er of establishments .• 
Daily ca~acity ••••••••...... 

All otller sta es: i 
Number of establishments .• 
Daily capacity .............. 

HOT ROLLS. 

Having a daily capacity on double 
turn of-

Total. Less 100 500 1,000 3,000 
than to to to tons 
100 41!9 999 2,999 and 

tons. tons. tons. tons. over. 
----------

3 3 ........ ········ ········ ······· 170 170 ......... -------· ........ ........ 
3 1 2 ········ ········ ·-····· 350 50 300 ········ ·······- ······· 

6 11 3 2 ········ ......... 1,995 245 450 1,300 ········ ······· 
18 10 7 -------- ·······- 1 

7,365 335 1,230 ········ ········ 5,800 

60 25 24 4 5 2 
28,000 1,250 5,0iiO 2,500 10,200 9,000 

156 60 60 11 12 4 
72,895 2,575 15, 720 7,300 22,800 24,500 

3 1 2 ---····· ........ ······· 330 50 280 ........ ········ ······· 
16 8 6 2 ········ ........ 3, 045 545 1, 100 1,400 ········ ······· 
13 5 5 1 1 1 

6,578 228 550 600 1, 200 4,000 

'All other states embrace: Colorado, I establishment; Delaware, 2; Georgia, 1; Maine,!; Oregon, 1; Rhode Is!and,2; Tennessee,1; Texas, 1; Washington, 1; Wisconsin, 
1; Wyoming, 1. 

Tha hot-rolling equipment ranges in tonnage ca
pacity per day from a few tons to over 10,000 tons. 
Table 85 shows statistics for establishments grouped 
according to daily capacity of hot rolls :in 1909. Of 
the 27 states reporting mills there were only 9 :in which 
any mill was found with a capacity :in excess of 1,000 
tons; there were, however, 5 mills situated in Illinois, 
New York, Ohio, and Pennsylvania whose capacity 
was in excess of 5,000 tons. 

In 1909, 63 establishments reported the operation 
of works, wholly or in part, on triple turn. Of these, 
28 were located in Pennsylvania, 21 in Ohio, and 5 in 
West Virginia. These 63 establishments had an aggre
gate daily capacity on double turn of 12,115 tons. 
They constituted 18.2 per cent of the 346 rolling-mill 
establishments and represented 8.1 per cent of the 
total capacity. 

Natural gas.-Table 86 summarizes the data secured 
relative to the establishments using natural gas in 1909 
and the part of the works il1 which natural gas was 
used. 

Of the 86 rolling mills using natural gas for heating 
furnaces, etc., 3 employed it in reverberatory furnaces 
for puddling pig iron. 

Table 86 STEEL WORR.S AND ROLLING MILLS-NUMBER 
OF. EST.ABUSIIMENTS: 1909 

United In- Ken- Mary- Penn- W~t 
States. diana. tucky land Ohio. syl; Y1r-

• · vama. gmm. 

----------1--- -----------------
Total. ................ . 

Establishments using natural 
gas1 .................... .. 

For steel works ............ . 
Open-hearth furnaces ••... 
Crucible and miscellanc~ 

ous furnaces ........... . 
Bessemer department .... . 

For rolling mills (beating 
furnaces, including soak· 
ing pits, puddling fur
naces, annealing furnaces, 
and forges) .............. . 

For power department .... . 

446 

101 
37 
23 

12 
6 

R6 
31 

17 

2 

........ 

·····-· 

2 
1 

....... 

..... i' 

2 
1 

2 
1 
1 

....... 
······· 

2 

75 

23 
9 
5 

4 

17 
6 

180 

63 
25 
16 

12 
1 

54 
19 

16 

9 
1 
1 

1 Not including establishments using natural gas In secondary departments only, 
such as pipe miils, galvanizing and tin-plate dipping departments, !otmdrles, 
laboratories, etc., or for the heating ofladlcs. 

Production of steel and finished rolled products and 
forgings, by states; 1909 and 1899.-The diagrams on 
page 51 show the tollllage of steel produced and the 
tonnage of finished rolled products and forgings for 
1909 and 1899, for states having a product in excess 
of 200,000 tons in 1909. The steel production of all 
states not shown in the diagrams was 602,670 tons in 
1909, and the tonnage of finished rolled products and 
forgings was 773,511 tons. 



STEEL WORKS AND ROLLING MILLS. 251 

STEEL WORKS AND ROLLING MILLS-STEEL PRODUCTION AND FINISHED ROLLED PRODUCTS AND 
FORGINGS: 1909 AND 1899. 

S'l'EEL PRODUCTION. 

0 

PENNSYLVANIA 

OHIO 

ILLINOIS 

NEW VORK 

INDIANA 

COLORADO 

MARYLAND 

Al.A BA MA 

WEST VIRGINIA 

2 4 

MILLIONS OFTONS 

-- 1'969 
!?.?WI@$! I B!;IQ 

a 10 12 

FINISHED ROLLED PRODUCTS AND FORGINGS. 

, MILLIONS 01". 1'0N$ 

Q 

.PENNSYLVANIA 

OHIO 

ILLINOIS 

INOIANA 

NEW YORK 

·wr::sT VIRGINIA 

COLORADO 

.MARYLAND 

WISCONSIN 

.ALABAMA 

MATERIALS, :PRODUCTS, AND EQUIPMENT IN 
DETAIL, BY STATES. 

The detailed statistics of materials, products, and 
equipment are given, by states, in Table 87 for 1909, 
and are presented in six sections. Section I relates to 
materials; Section II gives the statistics for the direct 

\,: 

4 

·.I 

--1909 

~JB99 

8 1.0 

or primary products of the establishments; Section III 
gives the statistics of steel production; Section IV, the 
statistics of manufactures made in the mills producing 
from direct or primary products; Section V, the ton
nage of products sold for export by the mills; and Sec
tion VI, the statistics relating to equipment. 
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STEEL WORKS AND ROLLING MILLS-DETAILED STATISTICS OF 

(Tons of 2,240 pounds.] 

Table 87 

I Number of establishments .............................................. . 

2 

3 
4 

9 
10 

11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 
22 
2J 

24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 

38 
39 

40 
41 

42 
4:i 

J, MATERIALS VSED, 

Total cost ....................................................... . 

Iron and steel: 
For furnaces and hot roll.s-

Tons ........................................................ . 
C-0st ....................................................... .. 

Pig fron nnd forroalloys-
Tons ............................................... .. 
Cost ...................................... , .......... . 

Produced by company reporting-
'l'ons ..... ............................................ . 
Cost ................................................ . 

PurcJ1ascd-
Tons ................................................ . 
Cost ............................................... .. 

Pigiron-
Tons .................................................... . 

Produced ........................................... . 
Purchased .... , ..................................... . 

Cost .................................................... . 
Fe.rroalloys-splegeloisen, ferromanganese, etc.- . 

Tons .................................................... . 
Produced ........................................... . 
Purchased .......................................... . 

C-Ost .................................................... . 
Scrap, including old rails not intended for rcrolling-

Purehao;ed, or transferred from other works of company re
porting-

'fons . ..................................................... . 
Transferred ......................................... . 
Purchao;ed .......................................... . 

Cost .................................................... . 
Produced in works where consumed, tons .••.•......••..••.•.. 

Ingots, blooms, billets, slabs, muck and scrap bar, rails for roroll· 
ing, and sheet nnd tin-plate bars-

Tons ...........•........•....•.....•......•.•...•..•......... 
Transferred from other works of company reporting .• , .. : . 
Purchased .............................................. . 

Cost ........................................................ . 
Rolled forms for further inanufacture

Skelp-
I'ureha~ed, or transferred from other works of company report· 

lng-
'l'ons . ................................................... . 

Transferred ......................................... . 
Purchao;ed .......................................... . 

Cost .................................................... . 
Produced in works whore consumed, tons .................. . 

Wfrorods-

Iron ore: 

Purchased, or transferred from other works of company report
ing-

Tons .................................................... . 

coi~~~~~t::::::::::::::::::::::::::::::::::::::::: 
Produced in works where consumed, toru .................... . 

6g~·::: :: :::: :::::::::::::::::: :: ::: ::: :::::::::::::: :: :::: ::::: 
Domest1c-

6g~t.·:: :: :: : : :::::::::::::::::::: :::::: ::: ::::::::::: :: :::: ::::: 
Foreign-

6g~s ............................................................ . 
--·············----······----·············----··············· 

1t Cop~g~~~~~~': ~~~1;~~:~:1~~~: ~~~·:~~~~~::e:t~:~:: ::: ::::::::::::::::: :: ::: 
40 Fuel aud rent of power .................................................. . 

47 All other materials ...................................................... . 

U. PRODUCTS. 
48 Tota.I value ...................................................... . 

Eg Rolled, ~~~~t~::t~~~·~J:a:s;~~~~: ;~~~ ~~~ :l~~~ ~r:o:~~~~;~::::: ......... . 
51 For consumption (in same works or iu other worlai iif' same. 
52 

53 
54 

05 
50 

57 
58 

59 
60 

company), 
Rail~~ue ....................................................... . 

Bcss~~~~;i~~: :::::: :: ::: ::::: ::::::: ::: ::::::: ::::::::::::::: 

Ope~~l~~~~~~~~~.:~:~~:::::::::::::::::::::::::::::::::::::::: 
ncrolled ~~~1ieivecirai1s:..:.· ......................................... . 

i~~e: :::::. :: ::: : ::: : : : : ::::: ::::::: ::::: : .... · · · ...... · · · ··· .. . 

United States. 

446 

$657, 500, 856 

30,388, 755 
$515, 769, 588 

19,070, 889 
$297, 471, 122 

California. Connecticut. Delaware. 

$2, 347, 778 

86,237 
$1, 350, 486 

12,021 
$262,844 

$2, 028,870 

73, 010 
Sl,078,560 

(') 
(') 

$1, 058, 995 

25,89·! 
$595,4il 

4,652 
$93,275 

15, 252, 736 ......................................... . 
$228, 2-00, 824 ........................................ .. 

3, 824, 153 
$69, 220, 298 

18, 712, 304 
15, 108, 244 
3,604,060 

$282, 663, 7 40 

364,585 
144, 492 
220,093 

$14,807,382 

4,803, 617 
773,843 

4,029, 774 
$72, 722, 831 

5, 126,093 

12, 021 
$262,844 

(') (') 

4,652 
$93, 275 

3,943 

..... . (il" .... ...... {il" .... ........ :i; 943. 
(' (' 570, 031 

(') (') 709 
..... '(il" .... ..... "(•) ...... .......... 70i1. 

(' (') $23, 2'14 

64,406 58,618 7,255 

· · · · · · · o4; 4oii · · .... • · 5s; ois· · ...... • 1; 255 · 
$831, 112 $773, 741 $133, 537 

.............. 9,042 5,811 

6, 508, 249 (') (') 13, 987 

~:~~~:~~~ .... "(2j""" ..... "(•)""'" ....... i:i;!i87" 
$145, 575, 635 (') (') $308, 659 

176, 717 
35, 221 

141,496 

--~ 

Illinois. Iudiana. 

24 17 

$56,244,463 $26,098, 759 

2, 993, 406 1,238,596 
547, 040, 950 $20, 015, 796 

2, 433, 805 
$36, 680, 448 

488, 786 
$7, 154, 672 

2, 308,303 
S34, mo, 002 

476, 750 
$6, 730,478 

125, 412 
S2, 480,456 

12,036 
3418, 194 

2,363,548 ·181, 680 
2,252, 082 476, 750 

111,466 4, 030 
$34, 770, 211 $6, 825, 463 

70,257 7, 106 
56, 311 . ..... """7,'iiii; 13, 040 

$1, 916, 237 $329, 209 

278, 874 478,094 
3, 844 55, 955 

275,o:JO 422, 139 
83, 006, 891 $6, 212, 888 

487, 037 196,091 

280, 727 271, 716 
00,840 104,006 

1&1, 887 107, 710 
$0,357, 611 $6,648,236 

$5, 704, 856 
l,401,513 :::::::::::::: ...... {')"" ... :::::::::::::: :::::::::::::::: :::::::::::::: 

140,425 
128,291 

18, 134 
$4,252,695 
I, 318, 790 

835,338 
84,292, 963 

82.3, 306 
84,224,593 

12,032 
$68,370 

19,545 
$5, 756,018 

$46, 136, 725 

$75, 588, 011 

$985, 722, 534 

26, 723,274 
18, 265,891 
8, 457, 383 

$863, 342, 711 

2,858,599 
SB!, 128, 295 

1, 643,527 
$44, 727, 515 

1, 215,072 
$36, 400, 780 

106,352 
S2, 683,017 

::::::: ::: ::: : ::::: :: : :::::: : :: :: :: : : : :::: ........ ioi;6:i:i · .... · .. i2s:iii4 

('l f > 1:5 m 4:!,:!65 
(2. ') 5178,943 

.................. i!) (') i') 43,365 ................ (') ') $178, 943 

/'l ............... /') .................... .............. 
') ............... ') ................... ·············· 

i') ................ ................. 1:i ·············· ') ................. ................... ·············· 
$159,207 $379,092 $112,535 $3,598,585 $2, 339, 604 

$603,077 $571, 194 $348,864 $1,487, 796 $3,564,410 

$3, 519, 824 $4,070, 572 $1, 715,841 $86,608,137 $38,651,848 

61,581 70,392 22, 062 2,6.J4, 191 1, 110,498 
55, 783 52, 792 10,4-17 2, 043, 4;19 806,200 
5, 798 17, 600 11, 615 600, 752 304, 208 

$2, 148,598 $3, 410,086 $1,371, 553 $78, 841, 720 $35,525,349 

.................. . .............. . ................. ('l (') 
·······-····· . ······--····· ............... (' (~) 

············· . ············· ................. i~l 
(2) .............. . .............. . ............... (') 

.............. . ............... . ............... ~l /') ... ,.,~ ........... . ............. . ............... ') 

············· ............... . ................ ............. . ············· ................. 61 
62 

Rail fasteninwi (splioo bars, tie-plates, fishplates; 'e'tci.j:.: · · · · · · · · · · · · · · 
i~~0 · · .... · .. · .... · · · · ...... · .. ·.............. .. . . .. . . . .. .. . .. .. ao6, 011 

• .. .. • . .. .. .. . • • .. .. ... .. • .. .. . .. .. • .. • .. . . . . .. .. . . • • ... .. .. $14, 488, 412 

/') ') ('l (' 

(2) ............... .••.•••••••••. 145J027 ............. . 
(') .............. .............. $5,158,902 ............. . 

1 All other states embrace: Ala~ama, 6 establishments; Colorado 1; District of Columbia 1 · 
Island, 2; Tennessee, 1; Texas, I; Vuglnia, 3; Washington, 1; Wyomliig, 1. ' ' Georgia, l; Maino, l; Maryland, 5; Minnesota, 1; Qrggon, 2; llhode 
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MATERIALS, PHODUCTS, AND l':QUIPMEN'r, DY S'l'ATES: 1909. 

('l'ous of 2,240 pounds.] 

Kentucky. 
},foSStl• 

uhmetls. Michignn. Missouri. New Jersey. New- Yark. Ohio. Pennsylvania. West 
Virginia. 

All other 
states.1 Wisconsin. / 

--------- ·-----------------··----1-----1·-----1-----l-------·-----

$6,560, 665 

205,214 
$4,li00,012 

131, 407 
$2, ll7, 463 

$10, 032, 273 

181, 570 
$3,258,341 

63,807 
$1,010,%7 

8 

$1, 598, 130 

·IG, 783 
Sl, 105, WG 

fi,02'.) 
$140,15\l 

$2,858,986 

J2\l,Q08 
$2, 182,135 

16 

$6, 636, 040 

188, 708 
$4, 007, 008 

•!8,885 
$1,072, 384 

................ -.. -....... -.............................. ~ ......... -... . 
·············· ··············· ·············· ············-· .............. . 

0 131,497 
!O $2,117,463 

03,8(17 
$1,010, U57 

5,020 
5140, 150 

48,885 
$1,072,384 

11 130,330 02, 727 5,•167 (2) 46,270 

t! ···~~j~;~~~- ...... ;~~fl1ri· ..... ~;~i;1~r ...... ~~r ......... ~~ifltf 

25 

$26,889, 170 

l, 227,314 
$20, 202, 277 

947,541 
$15,087,647 

702,944 
$11,947,428 

154,507 
$3,140,2rn 

005, 716 
792,944 
l12, 772 

S13, 933, 573 

15 1,167 1,140 462 (') 2,600 41,825 

!~ ...... ~~Hai· ....... ~~Hif ...... ~~;:1i~r ...... ~f ......... ~;~n2r ..... ~;:;:H~f 
19 65,405 09,332 7,:158 78,480 

~1 ....... n5;4i15· ........ (in;:i:i2· .. · ..... 7 ;:iri;;· .... · .. 78."isil. 
22 $818, 010 $1,005, 028 s122, nsu s1, 222, 010 
23 1,000 30, 140 .... .. ..•. .... 18,IHl 

74,105 
llO 

74, rn5 
Sl, 240, 358 

2•1,047 

183, 112 
28, 601 

154, 511 
$3, 239, 711 

203, 234 

24 li8, 312 •18, :J80 33, 100 20, 085 05, 628 96, 601 
25 26 ....... 58;:ii2 ........ .,Edili1· ....... :i:i:4!1i1· 15, 473 ·1.012 ....... o5;1i2s· ......... liii;<ilii' 
27 $1,509,870 $1,235.7fill $002,:JOH lH22, 075 $1, 088, 266 $1, 874, 910 

(l) (') 33 
34 
35 
36 

/ 37 

:::::::::::::: ::::::::::::::: :::::::::::::: :::::::::::::: ...... i:r ........... ~:~) ...... . 
:::::::::::::: ...... (;i'""" :::::::::::::: :::::::::::::: () ( 

38 
39 

40 
41 

2, 120 
$11,5112 

2, 120 
$11,5U2 

4,580 
$20,620 

3,027 
$22, 326 

42 ......................................................... . 66Z 
$4, 303 43 

44 ............. . 
45 

46 

17 

48 

$370, 770 

$072, 191 

$7, 779,820 

49 2W,311 
50 181, 271 
51 35,040 

52 $7' 119, 158 

~:i 
$700,307 

$2,320,105 

$13, 567, 628 

WR,320 
41,012 

llfi, 114 

$5,229,808 

$168,013 

S21l:J,026 

$2,669,872 

28, 073 

2g:m 
Sl, 635, 51\J 

041 
$21•!,288 

$274,802 $837,030 

M01, 748 $1, 234, 917 

$5,012,827 $12,013, 719 

!00, 252 
91, 016 
17, 036 

$4, 760, 405 

172, 271 
oz,497 
79, 774 

$0, 091, 263 

~~ ::::: ::::::: :: :::::: :: ::::::: :: ::: : :: :::::::: :: : ::::::::: :::::::::::::: 
~~ ..................................................................... .. 

··--·-······-- ··············· ·············· ·············· -········-···· 
g~ ..................................................................... .. 

·············· ·······-······· ··-··········· ·············· ·············· 

43,398 
$173,898 

43,308 
$178,898 

2 
$600 

$2,170, 166 

$3,342,230 

$39,532,414 

1, 055, 968 
981, 183 
74, 785 

$33, 921, 048 

~~l 

~ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

75 189 

$139' 243' 155 

6, 507, 728 
$112, 893, 389 

4, 209, 149 
$M,441,078 

3, 182,915 
$47' 236, 015 

1,020,234 
$17, 205, 003 

4, 172, 114 
3,172,453 

999, 661 
$62, 747, 851 

$329' 013, 421 

15,000, 824 
$256, 981, 836 

9, 317, 903 
$147, 135, 383 

7, 274,901 
$109, 709, 778 

2,043,002 
$37' 425, 605 

9,158,200 
7,197,182 
1,961,018 

$130,208,875 

$15, 896, soo 

704,002 
$13, 832, 655 

326, 000 
$5,173,052 

295, 859 
$4,630,834 

30, 141 
$542, 218 

323,687 
295,859 
27,828 

55,060,395 

14 ! 

$1, 908,400 

377,508 
$0, 993, 001 I 

75, 973 
$1,276, 196 

68,473 
$1,095,568 

7,500 
$179, 628 

75, 192 
68, 473 

6, 710 
$1,242,227 

27 

$26, 088, li52 

1,260,964 
$19, 657, 215 

068, 156 
$15, 071, 095 

852, 501 
$12, 697, 731 

115, 655 
$2,373,364 

930, 614 
852,liOl 
78,013 

$13, 884, 826 

37,035 
1-0,462 
26,573 

159, G13 2, 313 781 37, 642 
77, 719 

$1, 694, 127 
81,024 ......... 2;3i3' .......... 781' ........ 37;642 

$7, 926, 508 $112, 657 $32, 969 $1, 186, 269 

530,408 
68, 025 

461,483 
SS, 093, 04•! 

872,314 

l,858, 171 
983, 903 
874,288 

$40, 358, 367 

67,144 
13, 730 
43, 414 

$1, 730, lUO 
615,817 

97, 530 
96,088 
1,451 

$2, 708,015 
147,056 

75,8.57 
$384,303 

75,839 
$384,005 

18 
$208 

402 
$122, 039 

2, 669, 773 
616,419 

2,053,354 
$41, 572, 010 

3, 053, 735 

3, 013, 148 
1,400, 702 
1,012, 1-16 

$68, 274, 4'13 

119, 365 
21,4U! 
97, 874 

$3, 959, 918 
6M,129 

43, 709 
32,203 
11, 596 

$1, 244,260 
725, 901 

568, 716 
$3, 169, 203 

557,494 
$3, 106, 170 

11,222 
$63,033 

2,466 
$692, 585 

$7,672,641 823,615,586 

$13, 732, 578 $39, 350, 033 

$197, 780, 043 $500, 3~3. 995 

5, 808, 690 
2,964,610 
2, 934, 080 

$172, 105, 2•17 

(2) 
(') 

(') 
(') 

13, 167,003 
9,366,342 
3, soo, 661 

$442, 737, 439 

848,924 
$24, 077, 184 

546,862 
514,524,921 

302,062 
$9,552,263 

6, 393 
3170, 476 

34, 780 
.. ...... 34;7so· 

$616, 705 
32,427 

343,222 
149,072 
194, 150 

$8, 042, 898 

13,H5 
39 

13,106 
$218,GOl 

3,391 

288,390 
(') 
(') 

$5, 400, 204 

100,322 
....... i9ii;322 

$2, 618,636 
182,877 

102,486 

~:? 
$1, 967,484 

...... (;i""" :::::::::::::: :::::::::::::: 

::::::::::::::: :::::::::::::: ........ 82;.500 

4,380 
$21,022 

4,380 
$21,022 

(') 
(') 

(2) 
(2) 

$754,436 S247,610 

$1, 288, 187 $665, 2tl9 

$22, U5, 4ll $10, 732, 989 

609,022 
309,236 
209, 786 

$20, OB9, 57;) 

('l (' 

276,068 
276,968 

$9,915,253 

31,898 
$71,515 

31, 898 
$71, 515 

10 
$2,600 

$2,675,442 

$2,681, 780 

$39,288, 594 

1, 121, 76G 
964,671 
157, 0\15 

$35, 460, 539 

713,992 
$20, 304, 307 

283,910 
$7,841,570 

430,082 
$12, 462, 737 

19, 113 
$487,432 

61 
62 

.............. ............... .............. .............. .............. 51,827 27,381 $4,~~~:~5~ ::::::::::::::: 

........... ... .... ........... ....... ....... .............. .............. $1,923,808 $915,41-0 

(') 
(') 

•Included in total, but amount not shown, in order to avoid dlsclosure of indivldunl operatioru. 
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28 
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31 

32 
33 
34 
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41 
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43 
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STEEL WORKS AND ROLLING MILLS-DETAILED STATISTICS OF 

[Tons of 2,24-0 pounds.] 

Tablo 87-Contlnued. 

II.-PRODUCTS-Contlnuecl. 

Rolled, forged, and other clas,-ill.ed steel and iron products-Continued. 
Structural shapes, not including plates used !or making girders-

Tons ........................................................ . 
Value ....................................................... . 

Steel-
Tons .................................................... . 
Value ................................................... . 

Open-hearth-
':l1ons . .......... ~ .............. • ............ · • • ••·• •• · · · ·•··••• 
Value ................................................... . 

Bessemer-
'l'ons .................................................... . 
Value .................................................. .. 

lron-
Tons ........................................................ . 
Value ....................................................... . 

Bars and rods, including merchant, shovel, fmger, auclhorseshoe bars, 
spike, chain, bolt, and nut rods, etc. (but not including wire rods, 
sheet and tin-plate bars, splice bars, and bars for rcenforced concrete)-

r:Pons ................................................................ . 
Forsale ..........................•........................... 
For consumption in works where produced .................. . 

Value ........................................................... . 
Bars for rcenforced ooncrete-

Tons ............................................................ . 
Value .......................................................... .. 

Wirerods-
Tons ........................................................... .. 

Forsale .................................................... .. 
For consumption ........................................... . 

In works where produced .............................. .. 
Io other works of same company ....................... .. 

Value ........................................................... . 
Plates and sheets, not Including black plates or sheets for tinning, nail 

and tack plams, tie-plates, flshplates, or armor platcs-
Tons ............................................................ . 

16 go.uge and heavier ........................................ . 

g ~wl0~~f~~~1~~~: ::::::::::::::::: ::: :::: ::::::::: :::::::: 
For consumption ....................................... . 

In works whero produced ........................... . 
In other works of same compo.ny ................... .. 

Value .......................................................... .. 
Black plo.tes or sheets for tinning-

Tons ........................................................... .. 
For sale ..................................................... . 
For consumption in dipping department of same company .. . 

Value ........................................................... . 
Skelp, tlue and pipe-

Tons ............................................................ . 
Forsale ..................................................... . 
For consumption ........................................... . 

In works where produced ............................... . 
In other works of same company ........................ . 

Value ........................................................... . 

Hoo¥~~~~~~'-~~-~ ~-~t-t~-~ :~~-:-: ..•••......•............ _ ............ . 
Value ........................................................... . 

Nail and to.ck plates-
Tons ............................................................ . 

Forsale ..................................................... . 
For consumption in works where produced .................. . 

Value ........................................................... . 
Axl.os, car, locomotive, wagon, carriage, etc., rolled or forged-

Tons ............................................................ . 
Value .......................................................... .. 

Armor plates, gun forgings, and ordnance-
Tons ............................................................ . 
Value .......................................................... .. 

Blooms, billets, and slabs-
Tons ............................................................ . 

Forsale ..................................................... . 
For transfer to other works of same company .•............... 

Yalno .......................................................... .. 
Rolled forging blooms and billets, for sal!l-

Tous ............................................................ . 
Value ........................................................... . 

Sheet and tin-plate bars-
Tons ........................................................... .. 

For sale .................................................... .. 
For transfer to other works of same company ................ . 

Value ........................................................... . 
Muck and scrnp bar-

Tons ........................................................... .. 
Forsale .................................................... .. 
For transfer to other works of same company ................ . 

Value ........................................................... . 
.A.11 other rolled steel or iron-

i~l~o:::: :::: :: :: :: :::::::::::::::::::::::: ::: :: :: ::: :::: :::::::: 
lngots-

TonsFor 80:16:::::: :: : : :: : : : : :: : :: : :: : : : : : : :: : : : : : : : : : : : : : : : : : : : :: : 
For transfer to other works of same company ................ . 

Dlri*~~l;~~~~~~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

United States. 

2, 123, 630 
$05,564,593 

2,102,300 
$64, 853, 466 

1, 934,230 
$59, 789, 948 

168,070 
$5,063,518 

21,330 
$711, 127 

3, 784, 248 
3, 151,569 

632, 679 
$121, 488, 423 

191,358 
$5,588,963 

2,295,279 
511, 322 

l, 783, 957 
1, 318, 796 

465,161 
$61, 947, 958 

8,332, 733 
2,392, 144 

328,583 
612,006 

2,807, 114 
525,019 
463, 665 

61, 954 
$133' 272, 303 

631,435 
56,275 

575, 160 
$30, 955, 967 

2,084, 286 
580, 686 

1,503,600 
1,401,573 

102, 027 
$64, 514, 728 

341, 043 
Sta, 429, 681 

68,557 
25,867 
42, 690 

$2,540,022 

102,348 
$3,831,344 

26,845 
$10, 649, 079 

California. Connecticut. Delaware. 

20,037 ........................... . 
$663,854 .......................... .. 

Illinois. 

(') 
(') 

(') 
(') 

Indiana, 

(') 
(') 

(') 
(') 

(') 
(') 

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

20,037 ......................................................... . 
$663,854 ......................................................... . 

21,261 
15,697 
5,564 

$723, 768 

(') 
(') 

9,580 
~·) 
') 

$398,202 

(') 
(') 

·············· .............. 
............... 
.............. 

14,235 
1,240 
6,826 
tl,169 
2,620 

11, 015 
11,615 

455,209 
351,096 
104, 113 

$13, 952, 608 

9,386 
$290,217 

449,274 
250,323 
198,951 
161,633 
37,313 

$12, 022, 153 

:: :: :: : :: ::: :: : : ::::::::: :: : .. · .. s7oci;otis· ...... ·<·> .... ·· · 

231, 851 
231, 851 

""'$7;546;757 
16,600 

$461, 933 

84, 999 
57, 946 
6,225 

20, 828 
52,811 
32, 188 
27,380 
4,808 

S3, 901, 422 

~
') 
'l 
') 
') 

:::::::::::::: ...... ,.y ..... :::::::::::::: :::::::::::::::: :::::::::::::: 

(') (') 

(') 
(') 

(') 
(') ...... (•i'""" :::::::::::::: :::::::::::::: ....... (•)'""" 

(') .............. .............. (') ..... ,;i""" 

~:i : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

i:~Ui& i!l :::::::::::::: :::::::::::::: 
$1~;~i1;m ...... i•Y ..... :::::::::::::: :::::::::::::: 

455, 076 
212, 829 
242,247 

92, 473 
35, 400 
57,073 

84,383 
$2,247, 133 

1, 652, 701 
1,625,408 

27, 353 
$37, 745, 269 

$10, 5B2, 996 ~2, 159,133 

m:m ~~j :::::::::::::: :::::::::::::: :::::::::::::::: ~~:~g~ 
$4,9~g;g~~ .. ""(<)' ..... :: : :: :::: :: : : : : : : : : : : : : : : :: : : : : : : ::: : : : : ::: : ...... $542; i4\I 

566,627 
$39, 570, 061 

142, 745 
30,444 

112,301 
$3,593, 726 

504,856 
$38,862,448 

14 ia; 748 .... .. .. • .. .. . 13,220 (') 
$1,079 $1,060,295 .............. $678,993 (') 

1:5 i!l :::::::::::::: ......... ~~'.~~~- ..... Y! ...... 
...... «Y ........... <·»··--· :::::::::::::: $4~~;m ~:j 

(') 
(') 

(') 
(') 

7,827 
$671,485 

74,613 
$5, 715,421 

13,(\()1 
Sl,074, 791! Allotlter forged steel and iron, not including romanufuctures ofrolling-

74 mill products-

75 't~Y~0:·::. :-.:·::::::::.::::·::::.:::-. -.: :: ::::: :::::::-.::: ::: ::: ::::: s18, ~~g;~~~ :::::: ::: :: ::: ~:l ::::: :: :: :: :: : srn~:m ~!l 
•• 1 

1 
All other states embrace: Alabama, 6 establishments; Colorado, 1; District of Columbia, 1; Georgia, i; Maine, 1; Maryland 5· Minnesota, i; Oregon, 2; Rhode 

.. and, 2; Tennessee, l; Texas, 1; Virginia, 3; Wll.'lhington, l; Wyoming, t. ' ' 



STEEL WORKS AND ROLLING MILLS. 

MATERIALS, PRODUCTS, AND EQUIPMENT, BY STATES: 1909-Continued. 

[Tons of 2,240 pounds.] 

Kentucky. 
Massa

chusetts. Michigan. Missouri. Now Jersey. New York. 

('l (' 

3 ·············· ........................................... ····-·····--·· 
4 

5 ........................................... ·······-······ ............. . 
6 

7 ··•·••·•••··•· . ···········--· ··--··-·· ......•..••.••..•.•........•..... 
8 

9 ••··••········ ············-·· ·····-··-····· ····-········· 
10 

17,408 
17, 408 

18,523 
(') 
(') 

$711,818 

15 ••··· .. ·••·•·· ·••···· ......••.•.•.••. ·•··•· 
16 

68, 956 
(') 
(') 

$2, 208, 011 

(') 
(') 

(') 
(') 

37, 344 
26, 694 
10,650 

$1, 376, 303 

(2) 
(') 

(') 

101, 799 
68 234 
33:565 

$4, 007, 714 

46 699 
$1,281:856 

17 
18 

(') 
(') 

19 ·••••••••••••• 
20 

~:i 
:::::::::::::: :::::::::::::: ····""{:r··- ~:i 
.............. ···-·········· (•) ............... . 21 

22 

38, 175 
2,374 
8,003 

27' 798 
6,095 

32,080 
32,080 

.............. . ... .. . . . . . ... (') (') 

83,205 
64, 744 
81 123 

10,338 
83, 205 

23 
24 
25 
26 
27 
28 
29 
30 
31 ···si;ss2;:is:i· ::::::::::::::: :::::::::::::: ·····«•) ...... :::::::::::::: ·····sa;ois;os:i· 
32 ••·••••••••••· ·•••••• •..•..•.•..•••• ····•· ......•...•.... ··-··········· .•. ···········-· 
33 
34 
35 

36 ••••••·•·•··•· ............... ·••••••····••• ..••••••.•.•..••.•....••.•.. 
37 
38 
39 

(') 
('1 l:) 

40 
41 :::::::::::::: ::::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ··-··""(•i ....... 

42 ••••..••.•..•. 
43 

(') 
(') 

Ohio. 

(') 
(') 

(') 
(') 

('l (' 

704, 168 
638,801 
65,367 

$21, 168, 583 

70, 978 
$2,063,084 

755,010 
372, 697 
114, 459 
267, 854 
535, 472 
219,538 
208, 891 

10, 647 
$33, 800, 603 

111, 156 
14, 739 
96, 417 

$5,808, 639 

739, 701 
106, 808 
632,893 
615, 817 
17,076 

$22, 198, 365 

(') 
(') 

44 
45 
46 
47 

?~l -·····:-······· .............. ---··························· ................. . 
(') 
(') 

48 ..•....••••••. ··---· •.•..••......•.•••••...•.••.•. •••••·• ·-····· •••...• 
49 

g~ :::::::::::::: ::::::::::::::: :::::::::::::: :::::::::::::: i!i 
g~ ~u~~ ::::::::::::::: :::::::::::::: :::::::::::::: ?:i 
g~ ··-··se97;iso· ::::::::::::::: :::::::::::::: :::::::::::::: ?:l 
56 
57 ~:i : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

('l (' 

(') 
(') 

52, 785 
52, 785 

·· ···ii;241;222· 

1,975, 730 
448,396 

1, 527,334 
$42, 301, 868 

(2) 
(') 

679, 982 
679, 982 

68 
59 
60 
01 ---··«·>·-···· ::::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ·-·····c•»······ ····sis;tiii;1:i4· 

~ ?:l ::::::::::::::: :::::::::::::: :::::::::::::: t:l :::::::::::::::: 
64 
65 -··--"(>)-····· ::::::::::::::: :::::::::::::: :::::::::::::: -····«·"»·--·· :::::::::::::::: 

~ l:l ::::::::::::::: :::::::::::::: ~:l s2,oii~;~~~ l~l 
~~ 1:l 1:i :::::::::::::: :::::::::::::: m 
n ·····"(,y····· ·--·-··<;)" ..... :::::::::::::: :::::::::::::: <'> 
72 
73 

7,031 
$635,284 

(') 
(') 

18, 661 
$2,243,005 

1,322 
1,322 

26, 410 
$2, 365, 433 

15,875 
(') 
(') 
$115,651 

21,854 
$1,417,086 

32,223 
2,327 

29,896 
$613,540 

93,926 
$6,343,186 

Penusylvunla. 

1, 597, 946 
$49,512,361 

1, 597, 341 
$49,490, 974 

1, 439, 137 
$44, 711, 3ti7 

158, 204 
$4, 779, 607 

605 
$21,387 

1, 749,220 
1,400,231 

348, 989 
$56, 717,882 

36,886 
$1,084,652 

861,261 
73,972 

787, 289 
725, 901 
61, 388 

;2a, 190, 920 

2,057,176 
1,683,328 

165, 181 
208, 667 

1,827,293 
229,883 
183,699 
46, 184 

$78, 938, 359 

308, 738 
7,304 

301, 434 
$15, 400, 384 

1, 087, 502 
341, 950 
745, 552 
664, 129 
81, 423 

$34, 273, 085 

279, 172 
$8,305, 448 

37,802 
9,301 

28, 501 
$1,469,504 

97, 333 
$3,603,895 

22,568 
$8,833,335 

2,099, 296 
971,859 

1,127 437 
$47,413:864 

37,977 
Sl,128,594 

778,260 
750,907 
27,353 

Sl 7, 4301 702 

118, 759 
103,908 
14,851 

$3,505,236 

461,286 
$31, 220, 885 

32,144 
14,392 
17, 752 

$1,525,021 

197, 405 
$14, 087, 422 

West 
Virginia. Vi.fisconsin. 

('} 
(') 

(I) 
(') 

(') 
(') 

(') 
(') 

1:i ~!l 
·······(;)······ ...... (.y--··· 

255 

All other 
states.• 

175, 953 
132, 697 

43,250 
$5, 885, 709 

5,926 
$227, 712 

98, 959 
16, 399 
82, 560 
82,500 

::::::::::::::: :::::::::::::: .... :i:i;779;s:ii 

98,322 
20,929 
15,230 
62, 163 
98,007 

315 

15, 196 
15, 196 

~;~ 
15, 196 

.. ··- ..... "3i5" ···--· ··--·--· -······ --· .... 
$4,349,096 :::::::::::::: ······i4oo;o42 

111, 152 ···-·······--· 10,406 s, 789 
102,363 :::::::::::::: -- .. ··--ia;4oo 

$4,887,291 ••.•••...••••• $616,000 

201, 794 
107,253 

941 541 
91,013 
3,528 

$6,060,225 

(2) 
(') 
(') 
(') 

159,075 ·····-········ i:l -··-·- .. ··--·-
$3,613,811 :::::::::::::: 

(') 
(') 

7,930 
$302, 140 

657 
$29,077 

9,657 
9,657 

(') 
$233, 496 

1 866 
$55:980 

1,600 
1,600 

--·--·c;i ...... :::::::::::::: ····-··s4s;ooo 
9,443 ·············- 104 

~:i ··-···--····-· 104 
$308,383 :::::::::::::: ········i3;42i 

742 <',) 3, 476 
$34, 603 () $190,898 

<:) 16, 742 
( ) $1, 723, 551 

22,012 
1,139 

20 873 
$415:866 

10,325 
&858,331 

74 ·······-······ ·-········-···· ··-·······--·· ···········-·· 5,130 2,320 13,008 323,916 ............................ . 
75 ....•..••••.•..••.••••••••••• ····-········· -····-········ $568,645 $522,957 $796,732 $16,179,228 ··········-·-·· ••••••.•••••.. 

•Included in total, but amount not shown, In order to avoid disclosure of individual operations. 
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STEEL WORKS AND ROLLING MILLS-DETAILED STATISTICS OF 

['l'ons of 2,240 pounds.] 

'.l.'able 8 7-Contlnued. 

II. P!lODUCTS-cont:iuued. 

Scrap steel and iron: 
1 Tons ................................................................ . 
2 For sale ......................................................... . 
3 For transfer to other works of same company ......•.............. 
4 Value .............................................•.................. 
ti All other steel anrl iron products not rolled, including value added to 

steel and iron rollin.~-mill products by further muuufnctun1. 
6 All products, other than steel and iron, not including c1i5tom work and 

repairing. 
7 Custom worl< and repairing .•............. _ .. _ .......................... . 

1!1, STEEL PRODUCTION (TONS). 

8 Total ....•......................................................... 
9 Ingels .................................................................. . 

10 For consum11tion !n works where produced ......................... . 
11 For transfer to other works of same company .... _ .................•.. 
12 Forsale .................•................•........................... 
13 Direct castings ....... _ ...... _ ................ _ ........................ _ .. 

14 
15 
16 
17 
18 

Classified according to process: 

Ope~:Ig~:J'.:::: ::: :::::::::: ::: :: :: ::: : : : :::::::: ::::: :: : : ::: :::: :: : 
.Acid ..•.......................................................... 

Bessen1cr ....... ....... ----·· ..................................... _ .. 
Crucible and miscellaneous, including electric ...•.. _ ................ . 

19 Duplex process-Open-hearth steel partly purified in Bessemer converters 
be.faro finishing in open-hearth furnaces (included with open-hearth 
abO\'e). 

20 Alloy steel (included above) .............. : .............................. . 
Classified accol'rlinu to pracess-

21 
22 
23 
24 
25 

26 
Z1 

Ope~-~I~~'.~:: :: :: : : : :: :: : :: ::: ::: : : : : : :: :::::::: :::: :: : :: :: : : : : : 
.Acitl ........................................................ . 

Bessemer._ ..................................................... . 
Crucible and miscellaneous ...... _ ............................... . 

l'/assljied according to form-

tpJff::fis." ." .": ::: :::: :: : : ::: :: :: : :::::::: :::::::::: ::: :: : : : :::::::: 
IV. MANUFACTURES Fll01! !RON AND STEEL ROLLING MILL PRODUCTS. 

(Made in mill producing, value provionslv included under various 
items of Group ·rr.) 

Wire and wire products: 

~ ~~~2:~~~-~~~~'.:::::::::::::::::::::::::::::::::::::::::::::::::: 
Pipe and tubes: 

30 
81 

32 
83 

34 
85 

Wrought-wolded-

i~~e::::::::::::::::::::::::::::::::::: :: : : : : : : : : : : ·::: · · · · · · · · · 
Seamless, hot-rolled or drawn- · · -· · · · · - · 

i~~ii:::::::::::::::::::::::::::::::::::::::::::::::··::········· 
.All other, including clinched, riveted, etc.' but not including cast.:..:.. -. 

i~~ii:::::::::::::::::::::::::::::::::::::::::::::::··:·········· 
Bolt.q, nuts, rlve~q, forged spikes, washers, etc.: · · · · · · · · · · · · 

~~ {f~'li'o~~~ ~-~~~)_._ ·.: :: : :: : :: :::: :::: ::: : : : ::: :: :: : :: ::: : : : : : : ... : ... 
Cut nails anrl spikes: · · · · · · 

~~ Hor!~~~~~:~:::~:·.:::::::::::::::::::::::::::::::::::::::::::::::::: 
{f:f,;'2~~~-~~~>.·.·.::::::::::::::::::::::::::::::::::::··::·······-· 

Springs, car, furniture, and all other, not including wire spruigs: · · · · · · · • · 

40 
41 

~5 i~u~e::: ::::::::: :: ::::::: ::::: :::::::::::: ::: :::· ::::::··· · ······ · · · 
Cast-iron pipe, car and locomotive wheels, gray-iron, 1nalleab1e:.iro~ · iiiid. · 

44 
45 

semrntcel castings, and all castings other than steel: ' 

i~i0::::::::::::::::::::::::::::::::::::::::::::::::::::::·········· 
46 

Gal\'anized plates or sheets; 

;; Staf~tff~l;;;;;;;;;'.;;;;;;;;;;;;;;;;;;;;;;;;;;::::;;::::::::::::::::: 
50 Steel cars, machinery, switches, frogs, etc ....••• _ .. :::· .. :····· -· - · · · · · · · · 
51 Shovels,spades, scoops,ctc ..•••...................... : ... ::: :::· · ··- · ·· · · 

V. PRODUCTS SOLD FOR EXPORT (TONS).' 

United States. 

1,238,554 
840, 118 
398,436 

$18, 163, 624 
$86, 534, 369 

$16, 356, 978 

$1,324,852 

23,473, 718 
22,968,862 
22,826, 117 

112,301 
30,444 

504,856 

14, 192,278 
13,210, 419 

981, 859 
9, 174,067 

107,373 

522, 082 

158,216 

100,335 
86,242 
14,093 
45,324 
12,557 

California. Counecticut. Delaware. 

$579,209 

(') 

I') 
') .............. 

(') 

-···""{•i"""""" 
····-·c·i····--

(') 
(') 

$94, 770 

(') 

52,827 

~:i 

52,260 

/') ') 
(') 

·············· 

1,814 
1,814 

$7, 496 

$32,408 

7,827 
·············· ·············· 

(') 

""""""{•i""""•• 
(') 

·············· 

Illinois. Indiana. 

151,296 29,933 
43, 650 29, 631 

107, 640 302 
$2,296,298 $424,899 
$4,051, 408 $2,495,447 

$1, 137, 965 S2061133 

$280, 7'16 (') 

2,667,043 777, 898 
2, 592, 430 764, 297 
2,504,048 (') 

28, 382 (') 

1,020,208 777, 898 
(') /'l (') 'l 1, 631, 164 ·············· 15,671 ·············· 

.......................................... ················ ·············· 

(') (') (') 

···························· .............. ················ ·············· 
: :: : : ::::: :: : : ..... "(•i" .......... "(•i"" ................................. . 
............•.......•••........•................ "(2j" .....• :: : : : : : :::: :: : 

151, 300 (') .......•.•.... 
0, 916 : :: : : : : : :: : : : : ..... "(2j" .......... "(2j" .................................. . 

1,314, 771 
568, 471, 573 

54, 273 
S5, 650, 739 

17' 501 
$986, 699 

4, 471, 985 
$20, 538, 858 

1,009,319 
$2,218,207 

996, 383 
$7,202,897 

6, 191 
$374, 924 

128,670 
$5,520,399 

431, 658 
$25, 912, 056 

li5,880 
$208,316 

(') 
(') 

16,502 
$497, 765 

(') 
(2) 

(') 
(2) 

(') 
(') 

(') 
(2) 

(') 
(') 

850,497 
$3, 165, 799 

(') 
(') 

(') 
(') 

(') 
(') 

(') 
(') 

2·1, 612 . • . . • . . . . • . . . . (') . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . <,') 
$2, 296, 707 (2) • • • . • • . • . • • • • • . • • . . . . • • • • . • • . . ( ) 
$7,720,178 """"""(•)"""•"• 

$540,321 •........•.... : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : :: : : : : : : : :: : .... ""(•i"" .... 

~~ R iJs Total.............................................................. 867,646 ••..•••••••••• 2,497 ....•.•....•.. 17,128 (') 

I if ~r~· 1:1 •111 \ I : •• 'Ill ••llillll•••11 it I < ~; :::~ ., :1 
1 All other states embrace: Alabama 6 estahlishments· .. ~~j~;~~- .. ~: · ;;. t 1 t f 

0 
'
1 

b~ · · · · · · · · · · ·: · z,o52 
· • • · · · · · · · · · · · 

3•599 · · · • • · · · · · · ·•· 
Island, 2; Tennessee, 1; Texas, 1; Virglnhl, a; Wush.iugton, i; Wyomu'.:g, i. is r 0 0 0 um a, 1; Georgm, 1; Maine, l; Maryland, 5; Minnesota, 1; Oregon, 2; Rhode 



STEEL WORKS AND ROLLING MILLS. 

MATERIALS, PRODUCTS, AND EQUIPMENT, BY S'rATES: 1909-Continuecl. 

Kentucky. Massa
chusetts. Michigan. 

[TOIL~ of 2,240 pounds.) 

Missouri. I New Jersey. New York. 

1 
2 ~:~~ ::::::::::::::: 6,392 ............ .. 

6,392 ............. . 
(') 
(') 

15, 432 
15, 432 

~ ...... $63;!isi· ..................... $0,~;22:i· .................... (,.> ...... ··----·3301;523· 
D $468,612 --··$2;ais;osii· so34,s62 ..... siss;4iti. s2,2s1,686 $5,023,499 

6 $127, 569 $6, 018, 651 $26, 666 $68, 916 $546, 057 $270, 262 

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

8 
9 

10 
11 
12 
13 

162,835 
162,535 

>:i c•) 
(') 

14 (2) 

(') S7, 601 $91,213 (') 

142, 472 10, 450 (2) 9·1, 751 1, 115,250 
135, 441 .. .. .. . .. .. . . . .. . . .. .. .. .. .. 76, 000 1, 088, 840 
(') .............. .............. 67,086 1,087,518 

·--··'(;5----·· :::::::::::::: :::::::::::::: ........ s;4o4· .......... i;a22· 
7, 031 10 450 (') 18, 661 26, 410 

141, 779 
93, 676 
48, 103 

9,270 
('l 
(') 

(') 
(') 

i~ m 
18 ......................... 693' "'"'"i;i7i' :::::::::::::: 

79, 742 
421225 
37,517 
6,660 
8,349 

499, 718 
491, 583 

B, 135 
(') 
(') 

19 ...................................................................... . 2, 700 

Ohio. 

212, 560 
178,681 
33,879 

:1-1,166, 713 
$21, 199, 197 

u, 243, 471 

(') 

4, 705,337 
4, 611, 411 
4,579, 188 

29,896 
2,327 

93,()26 

1,377,216 
1,306,694 

70, 522 
3,327,351 

770 

20 ............ .. (') (') 9,000 

2, 014 

43, 390 5, 292 

21 ............ .. 
22 
23 
24 
1!5 

·······-······ ··············· ·-···-········ .............. . ............................. (') ............ .. 
~:i 
m 

(') 5,292 
(') 5,292 

...... '(•)'""" :::::::::::::::: 
3,038 .............. .. 

Pennsylvania. 

737,3i0 
502,336 
235,040 

$10, 595, 546 
$4l, 81i9, 136 

$4, 425, 950 

$725,ll24 

12, 189, 953 
11, 992, 548 
11, 960, 404 

17, 752 
14,392 

197, 405 

9, 281, 936 
8, 536, 726 

745, 210 
2,846, 360 

M,657 

190, 520 

93, 51Q 

86,386 
(') 

~:i 
7,067 

West 
Virginia. 

52,283 
52,283 

..................... 
$812,350 

$1,.397, 213 

(') 

(') 

324, 671 
324, 600 
324, 600 

(') 
(') 

Wisconsin. 

20,564 
3,050 

17, 514 
$316, 572 
$192, 233 

(') 

10, 742 

11,232 

(') 

257 

All othor 
states.' 

5,1·10 
1,085 
4,056 

$59,304 
S2, 551,424 

$1, 165, 971 

$51,356 

1,179,890 
1,169,565 
1, 147, 553 

20,873 
1,139 

10,325 

807,831 
807,831 

329,462 

6,100 

6,190 
6,190 

::::::::::::::: ...... (.y··-·· :::::::::::::: 

~ :::::::::::::: ...... :~~-----· """(•i"""' :::::::::::::: 4, 100 
4,900 

43,328 
8 

5,2\l2 ~~ ~™ 
1,589 ::::::::::::::: ...... {·)······ ............ .. 

28 ............ .. 
29 

(') 
(') 

32,418 
$1,876,521 

30 ...................................................................... . 
31 

32 ........................... .. 
33 

(') 
(') 

(') 
(') 

34 ...................................................................................... . 
35 

36 ............ .. 
37 

38 
39 

(') 
(') 

(') 
(') 

(') 
(') 

(') 
(') 

40 ........................................................ . 
41 

42 ........................... .. 
43 

44 ............. . 
45 

46 
47 

(') 
(') 

(') 
(') 

3,575 
$171, 487 

(') 
(') 

(') 
(') 

(') 
(') 

(') 
(') 

m 
(') 
(') 

27, 867 
$1,439,609 

(') 
(') 

5G6,975 
S26, 971, 583 

(') 
(') 

523, 194 
$2,317,801 

(S) 
(') 

30,477 
$1, 050, 463 

191, 986 
$11, 353, 662 

843,071 
$34, 307,571 

654,042 
$36, 929, 123 

(') 
(') 

(') 
(') 

2,489, 196 
$12, 298, 460 

540, 722 
Sl,246,294 

285, 492 
$2, 131, 897 

1,975 
$155, 840 

19, 766 
$1,044, 780 

173,087 
$10, 441, 448 

(•) 
(') 

(1) 
(') 

(•) 
(•) 

(') 
(') 

89,024 
$3, 743, 797 

322,462 
$1,320,443 

141,917 
$997,176 

18,696 
$573,471 

48 .............. ............... .............. .............. .............. ................ 22,362 ................ ............... <:i 155 
49 

.............. ............... .............. .............. .............. ................ s1c"83i 1' 254 ..... s.7,.47o,·a5o· ::::::::::::::: ...... ~ .............. ~'.'.'.~~ 50 .............. (') .............................................. ; .......... . 
Sl .............. ............... .............. .............. .............. ................ ................ (') .......................................... . 

-02 ............ .. (') 235 • ••••·••• ••••. 65;1. 60, 643 139, 919 552, 028 814 1,049 92, 080 
(') 53 

54 
55 
li6 
-07 
58 
59 
60 
61 
62 
63 
64 

41, 153 32, 810 144, 096 ............................ . 
4, 2,17 981 12, 240 

:::::::::::::: ::::::::::::::: "'"'(•)""" :::::::::::::: :::::::::::::: ................ 26,265 61,953 
.............. ............... .............. .............. .............. (') ................ 84,483 

"'""(i)""" ........................... . .................... , .. ) ... .. 
"'"'(i)""'" :::::::::::::: ............. . .............. ......... ...... .. ...... ...... ..... ......... ... ........... 1,087 8,006 70,549 

................................................................................. 4;515· 
2~:iJ~ ~~:~J6 ._·_._·._:_.:· ._···:·_:_._·.-:":._:·._· .. _· .. :·_:_ · .. ·.·.·.·.·c.:_i

1
_·.--.. ·.·_· ::::::

1
:,•:l:::::: 

::::·:::--:: ............ : .... """{•)""" :::::::::::::: :::::::::::::: 410 15,759 31,933 ( 

.... : ... :: .. :: '"""(i)' .... .............. .............. .............. 530 14,493 3,153 ......................................... .. .. . .. .. .. .. .. . .. .. . .. . .. .. .. . .. .. .. .. . .. .. . .. .. . . .. .. .. .. .. .. .. . . . .. . .. (c~l 8, 010 10, m 8, m 
:::::::::::::: ::::::::::::::: :::::::::::::: :::::::::::::: .......... 654' • 1,368 21,478 ........... i75" :::::::::::::: "'"'(•i'"""" 

•Included in total, but amount not shown, In order to a.void disclosure of individual operations. 
1 Includes only products sold directly for export by establishments producing. 



258 MANUFACTURES. 

STEEL WORKS AND ROLLING MII,LS-DETAILED STATISTICS OF 

[Tons of 2,240 pounds.] 

1 
2 

s 
4 

5 
6 

7 
8 

9 
10 

11 
12 

13 
14 
15 

16 
17 

18 
19 

Table 87-Continued. 

VI. EQUIPMENT. 
Steel plants: 

Steel furnaces and converters-
Number .................................................... . 
Daily capacity, tons of steel, double turn .................... . 

Open-hearth !urnaCC.'l-
Nnmber ............................................... .. 
Daily capacity, tons of steel, double turn ................ . 

J3BBic-
Number ................................................ . 
Dally capacity, tons of steel, double tum ............... .. 

Acid- · 
Number ................................................ . 
Dally capacity, tons of steel. double turn ................ . 

Converters, Bessemer, or modiJied Bessemer-
Number ................................................ . 
Dally capacity, tons of steel, double tum ................ . 

Used for deslliconizing and decarburizing molten metal for 
open-hearth furnaces--

Number ............................................... .. 
Dally capacity, tons of steel, double turn ....•....•....... 

Crucible fUrnaces-
N umber .................................................... . 
Number of pots that can be used at a beat .................. . 
Dally capaciity, tons of steel. double turn .................... . 

Otber steel furnaces, including electric-
Number. ................................................... . 
Daily capacity, tons of steel, double turn .................... . 

Metal rnlxers-
Numbor ........................................................ . 
Capacity, tons .................................................. . 

20 lto!llng mills, daily capacity of rolled steel and iron, double turn, tons ••.. 

United States. 

1,061 
111,556 

687 
61,601 

549 
55,273 

138 
0,328 

101 
48,823 

5 
1, 750 

257 
3,840 

840 

16 
292 

59 
14, 343 

150,403 

California. Connecticut. Delaware. 

Ii 5 8 
14 278 117 

I ............ ~. 
4 2 

270 75 

3 ············-· 
······-······· 250 ·············· 

1 1 2 
8 20 75 

·············· 6 
····-········· 42 

4 .......................... .. 
108 ........................... . 

6 .......................... .. 

205 405 45 

Illinois. 

77 
10, 792 

48 
3,994 

47 
3,934 

1 
60 

11 
6,590 

17 
144 
28 

1 
180 

9 
2,250 

14, 985 

Indiana. 

38 
5,608 

38 
5,608 

34 
5,462 

4 
146 

·············· 
·············· 

3 
900 

7,200 

1 A.II other state< embrnce: Alabama, 6 establishments; Coloral!o, l; District of Columbia, 1; Georgia, 1; Maine, l; Maryland, 5; Minnesota, 1; Oregon, 2; Rhode 
Island, 2; Tennessee, 1; Texas, 1; Virginia, 3; Washington, 1; Wyoming, 1. 



STEEL WORKS AND ROLLING MILLS. 259 

MATERIALS, PRODUCTS, AND EQUIPMENT, BY STATES: 1909-Continued. 

1 
2 

3 
4 

5 
6 

9 
10 

Kentucky. 

0 
933 

4 
833 

3 
250 

1 
83 

2 
600 

Massa
chusetts. 

20 
745 

12 
735 

6 
555 

6 
180 

................. 

................ 

Michigan. 

28 
142 

3 
115 

1 
45 

2 
70 

2 
17 

[Tons of 2,240 pounds.] 

Missouri. New Jersey. New York. Ohio. 

8 35 55 97 
378 1,038 4,942 21,68~ 

8 15 27 66 
378 769 1,998 6,829 

8 9 20 58 
378 499 1,791 5,945 

··-······-···· 6 7 s ................. 270 207 384 

............... 6 6 19 

................ 205 2,805 15, 340 

11 ...................................................................................................... . 
12 

13 ··--·····-···· 14 23 ............... 14 
14 .................. 88 92 ................ 280 
15 .................. 10 10 ···-·········· 64 

16 ...................................................................... . 
17 

18 ...................................................................... . 
19 

20 1,470 775 170 350 1, UD5 

21 
510 

gg 

12 
90 
15 

1 ............... . 
40 

3 
083 

7,365 

13 
3,350 

27,922 

Pennsylvania. 

564 
55, 278 

428 
38, 030 

332 
33, 300 

West 
Virginia. 

9 
1, 650 

Wisconsin. 

59 
156 

5 •·•·····•·•··· 265 ............. . 

2 ............. . 
170 ............. . 

All other 
statcs. 1 

41 
7,801 

26 
2,694 

2~ 
2,694 

9li 3 ........................... . 
4, 730 

31 
16,615 

95 

4 
1,385 

5 
110 

3 ............................ . 
800 ............................ . 

91 ............. .. 
2,268 .............. . 

561 ............. .. 

54 
226 

46 

8 
5,106 

2 
950 

7 
28 
1 

14 ......................................... .. 
n ......................................... .. 
2G 

5,600 

72, 977 

1 
250 

3,045 

1 
500 

1, 150 

3 
750 

10,292 



2()0 ·MANUFACTURES. 

DETAILED STATE TABLES. 

The principal facts relative to the industry which 
were derived from the census inquiry-other than 
details as to materials, products, and equipment-are 
presented in two general tables, Table 88 showing the 
more important general statistics of· the industry in 

the United States and in each of 15 important pro
ducing states for the years 1909, 1904, and 1899, and 
Table 89 giving similar statistics for the industry in a 
somewhat more detailed form for the census year 1909 
alone. 

STEEL WORKS AND ROLLING MILLS-COMPARATIVE S'£ATIS'l'ICS, BY STATES: 1909, 1904, AND 1899. 

Table 88 

/

,- PERSONS ENGAGED IN INDUSTRY. 

Num- Capital. Cost of Value of 

STATE. Ccnsus. estab- prio-
ber of I Pro-

li>h- 'l'otal. t'::J Salaried Wage 
Primary 

horse
power. 

Salaries. Wages. materials. products. 

United States................ 1909 
1904 
1899 

California ••.•.•.•.••.•...•.••........ 

Connootlcut .•.••••. - •••.•.•• _ ...... . 

Del!\Ware .•..••.•..•••.•.•.•.••...... 

Illinois ............................. . 

Indiana .•.•..•...•...........•.•.•..• 

Kentuck:r •..... -· ............. - ... ·• 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1890 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 

Massachusetts. . . . • . . . . . . . . . . • . . . . . . . 1909 
1904 
1899 

'Michigan................. . . • . . . . . . . . g~ 

1899 

:Missouri. ••..•....•...•...••••.•••..• 

New Jersey ••. ; ...••.•••.•.••••.•..•. 

1909 
1~04 
1899 

1909 
1904 
1899 

New York........................... 1909 
1904 
1899 

Ohio................................. 1909 

Pennsylvania ........••..••.••.•••... 

West Virginia •••....•.•..••••.•.•.•• 

Wisconsin ........•....•.•.•.•......• 

All other states ..................... . 

1904 
1899 

1909 
1904 
1899 

1909 
190·i 
1899 

1909 
1004 
1899 

1909 
1904 
1899 

mouts. il:rm ern.. earners 

Ployees (average 
• number). 

44~ 
415 
445 

5 
4 
3 

5 
7 
7 

5 
5 
6 

24 
23 
22 

17 
21 
27 

7 
8 
6 

9 
5 
7 

8 
5 
3 

4 
4 
Ii 

10 
16 
16 

25 
20 
21 

75 
57 
64 

189 
186 
214 

16 
12 
8 

14 
10 
7 

27 
32 
29 

260, 762 
221, 956 
190, 825 

1,085 
808 
573 

2,503 
3,126 
1,857 

785 
1, 146 
1,571 

19,437 
17, 718 
14,205 

13,206 
7,538 
7,784 

2,437 
2,220 
1,839 

3,465 
4,939 
6,11!2 

1,273 
1,056 
1,487 

2,379 
1,410 
1,656 

mem
bers. 

47 20, 639 
64 14, 330 

122 7, 454 

3 
3 
3 

47 
35 
18 

151 
137 

72 

75 
91 
81 

1,850 
1,267 

570 

051 
323 
205 

65 
71 
73 

350 
395 
93 

90 
38 
28 

152 
61 
52 

5,228 
s,901 ..... T 557 

566 
282 7,982 1 

11,089 
8,142 
4,593 

41,912 
29,500 
28,583 

137,433 
119,082 
99,350 

5,445 
4,516 
4,056 

2,m 
2,048 
1,435 

10,800 
9,806 
7,662 

4 
7 

15 

8 

34 
49 

102 

3 
4 
l 

994 
609 
193 

3,323 
l, 744 

945 

10,488 
8, 129 
4,459 

385 
107 

81 

161 
133 

6.'i 

1,000 
624 
237 

Expressed in thousands. 

240, 076 2, 100, 978 $1, 004, 735 $26, 191 $163, 201 
207,662 1,649.299 700, 182 17,860 122,492 
183, 249 1, 100, 801 ,30, 232 9, 433 102, 336 

l,~~~ 
555 

2,352 
2,989 
1, 785 

710 
1,055 
1,490 

17,584 
16,448 
13,632 

12,255 
7,215 
7,579 

2,372 
2,149 
1,766 

3, 115 
4,544 
6,099 

1,183 
1,018 
1,459 

2,227 
1,349 
1,604 

4,671 
8,334 
7,69ij 

10,091 
7,526 I 
4,385 ' 

38,5861 
27, 756 ' 
27,638 ' 

126,911 
ll0,904 
94, 789 

5,060 
4,409 
3,975 

2,124 
l, 915 
1,370 

9, 797 
9, 178 
7,424 

3,945 
2,618 
2,056 

14,860 
17, 795 
8,490 

4,912 
10,310 
4,925 

152,470 
111, 308 
77,616 

111,806 
48,504 
39,950 

29,640 
26,065 
17,250 

24,500 
28,210 
28,965 

4,290 
4,630 
7,000 

6,255 
4,692 
3,330 

29,699 
31,020 
29,579 

136,456 
69,430 
14,234 

515, 813 
304, 162 
211,621 

896,440 
820,823 
575,030 

46,508 
3·1,250 
23,416 

10,064 
ll, 126 
6,230 

113,320 
122,850 
50,509 

2,646 
1,110 
1, 49g 

7,377 
8,889 
4, 793 

2, 107 
6,280 
4,207 

69,682 
44, 276 
32,592 

47, 781 
22, 986 
14,094 

4, 178 
4, 716 
3,134 

14, 104 
14,348 
13,609 

2,326 
1,698 
1,829 

5,299 
3,672 
1,946 

28,212 
46, 281 
17, 717 

61,453 
48,852 
8, 788 

163,384 
87,400 
63, 181 

522, 898 
355, 592 
237, 216 

16. 276 
8, 716 
7,122 

6,678 
3,490 
3,928 

50,244 
41,870 
13,677 

81 
53 
22 

230 
178 
108 

92 
103 
133 

2,295 
l,6q4 

632 

l, 104 
370 
267 

99 
78 
92 

375 
365 
155 

129 
46 
31 

211 
89 
82 

682 
805 
452 

1,292 
801 
297 

4,061 
1,931 
1,250 

13, 394 
10,058 
5,398 

460 
142 
108 

232 
156 
74 

1, 454 
1, 001 

332 

829 
492 
327 

1,292 
l, 587 

939 

416 
412 
705 

12, 962 
10, 071 
7,464 

8,390 
4,072 
4,244 

1,273 
1,272 

949 

1,977 
2,593 
3,402 

661 
527 
725 

1,320 
928 
882 

2,823 
4,088 
3,601 

6,323 
4,393 
2,430 

28, 614 
18, 658 
16,444 

85, 113 
65,306 
53,870 

3,887 
2,813 
2,066 

1,409 
l, 125 

909 

5,912 
4.155 
3,379 

$657, 501 
441, 204 
390, 895 

2,348 
779 
507 

2,029 
2,627 
2,199 

1,059 
940 

1,636 

56,244 
38, 050 
30, 021 

26,099 
10, 906 
12, 439 

5,561 
4,217 
3, 116 

10,032 
6,902 
7,491 

1,598 
1,800 
2,365 

2,859 
1,588 
1,605 

6,635 
12,390 
14,323 

25,889 
13,260 I 
4,168 . 

139,243 
78,210 
67, 786 

329,013 
237,875 
219,048 

15, 896 
8,742 
8,729 

7,906 
4,501 
3,395 

25,090 
17, 817 
12,067 

$985, 723 
673, 965 
597, 212 

8,520 
1,489 

901 

4,071 
5, 151 
4,067 

1, 715 
1,597 
3,160 

86,608 
60,022 
45, 149 

~8,652 
16,920 
19,338 

7, 779 
o, 168 
5,005 

13,568 
11,948 
13,412 

2,670 
2, 712 
3,575 

5,013 
2,999 
3,200 

12, 014 
20, 066 
21,835 

39, 532 
21, 227 
8,812 

197, 780 
111,997 
98,569 

500,344 
363, 774 
332,870 

22,4q5 
13,455 
13,395 

10, 733 
7,379 
6,005 

39,289 
27,061 
17,910 

Value 
added by 
manu
facture 

(value of 
products 
less cost 
of mate
rials). 

$328, 229 
232, 761 
206, 317 

1, 172 
710 
394 

2,042 
2J524 
1,868 

656 
657 

1,524 

30,364 
21, 372 
16, 128 

12, 553 
6,014 
6,890 

2,218 
1,951 
1,889 

3,536 
5,046 
5,921 

1,072 
912 

1,210 

2,154 
l,4ll 
1,595 

5,379 
7,676 
7,512 

13,643 
7,967 
4,644 

58,537 
33, 787 
30, 783 

171, 331 
125, 899 
113,822 

6,539 
4, 713 
4,666 

2,827 
2,878 
2,610 

14, 199 
9,244 
5,852 
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STEEL WORKS AND ROLLING MILLS-DETAILED STATISTICS, BY STATES: 1909. 

~-==j==~================================7;==================C'==== 

Tabla 80 

STATE. 

Num
ber 
of 

estab
lish

men ts. Total. 

Pro
prie
torn 
and 
firm 

mem
bers. 

PERSONS ENGAGED IN INDUSTRY. 

Wage earners. Sala- j Clerks. \ 
ried 

oft1cers,1-------!-------------
super
intend-
ent~, 
and 
man
agers. 

Male. Fe
male. 

Number, 15th day of-
Average 

11 
___________ 

11 
num
ber. Maximum 

month. 
Minimum 

month, 

WAG1: EARNERS-DEC. 15, OR NEAREST 
REPRESENTATIVE DAY, 

Total. 

16 ancl over, 

Me.le. Fe
male. 

Umler 16. 

Male. Fe
rne.lo. 

Pri
mary 
horse
powet'. 

-------1--- --- --------- -------11------1-----
United States. 

California ....... . 
Connecticut •.•... 
Delaware ••••....• 
Illinois •.......•.. 

Indiana .......••. 
Kentucky •....... 
Massachusetts •••. 
Micblgan •••.•.••. 

Missouri ••••.•••.. 
New Jersey ...... 
New York ••.•••• 
Ohio .••....••••.• 

Pennsylvania ••.• 
West Virginia .. .. 
Wisconsin ....... . 
All other states• .. 

STATE, 

446 

5 
5 
5 

24 

17 
7 
9 
8 

4 
16 
25 
75 

189 
16 
14 
27 

Capital. 

260, 702 47 

1,085 ...... .. 
2,503 ....... . 

785 19,437 ...... 3. 

13,206 
2,43'7 
3,465 
1,273 

2,379 ....... . 
5,228 11,089 ...... ;,; 

41,912 3 

137,433 
5,445 
2,285 

10, 800 

'rote.J. 

34 

United States. $1,004,735,111 $889,501,220 

Calllornla .•••.... 
Connecticut .•..•• 
Delaware •••••..•. 
Illinois •...••••.•. 

Indiana. ......... . 
Kentucky ...... .. 
Massachusetts ••.• 
:ttilohigan ........ . 

Missouri ..••...... 
Now Jersey ..•... 
New York ...... . 
Ohio ........... .. 

Pennsylvania .•.. 
West Virginia .... 
Wisconsin •••..... 
All other states'·. 

2,645,625 
7,376,852 
2,107,004 

69,682,495 

3,467,491 
3,800, 745 
1,651,515 

75,221, 710 

47,781,258 36,910,002 
4, 177, 795 7,236, 719 

14, 103, 549 13, 131, 864 
2,326, 2551 2, 572, 193 

5,299,135 5,032,446 
28,212,208 11,042,405 
61,453,060 34,661,251 

163,383,821 178,093,126 

522, 897' 623 451, 828, 919 
16, 275, 615 20, 687, 832 

6, 678, 082 9, 907' 080 
50, 244, 734 34, 264, 932 

4, 239 

15 
41 
29 

290 

14, 613 

28 
83 
41 

1,408 

1, 787 

4 
27 
5 

152 

240,076 

1,038 

2,~~~ 
17,584 

De 283, 629 Mh 

No 11175 Jy 
De 2,887 Je. 
De 909 Mh 
De 22,141 Mh 

215, 076 

716 
2,041 

559 
15,381 

284, 264 

1,176 
2,i~g 

22,146 

281,801 

1,173 
2,gb~ 

22,101 

1, lU 1,273 76 

3 
81 2 3 

25 ..... 20· :::::::: 

2, 100,978 

3,945 
14,860 
4,912 

152,470 

129 
26 

110 
24 

763 
31 

187 

50 
8 

53 
15 

12,255 
2 372 
3:115 
1, 183 

De 14,806 Ja 10,268 14,832 
2,486 
3,544 
1,332 

14,804 
2,486 
3,427 
1,331 

28 ······-· 111,806 
29,640 
24,500 
4,290 

29 
102 
175 
792 

1,069 
95 
40 

373 

Ofilelals. 

51 

107 
4.01 
754 

2,255 

7,546 
265 
112 
581 

16 
M 
65 

276 

073 
25 
9 

46 

Services. 

Clerks. 

21227 
4,671 

10,091 
38, 586 

126, 011 
5,060 
2,124 
0, 797 

Wage 
earnerf;. 

No 2,594 Mh 2,048 
De 3,544 Ap 2,820 
No 1,386 Jy 1,050 

De 3, 126 Ja 1, 751 
Do 5, 773 Uy 4, 236 
De 11, 785 My 81 841 
De 45, 151 Fe 33, 845 

De 148, 591 Mh 111, 954 
Se 6, 288 Ja 3, 469 
De 2,604 Ja 1, 731 

EXPENSES. 

Materials. 

3,126 
5,785 

11,856 
45,151 

148,550 
6,403 
2,074 

11,631 

3,114 
5,749 

11, 734 
44, 798 

146,985 
6,356 
2,565 

11,592 

Mlscelle.neous. 

Fuel and 
rent of Otho1·. 

Rent of Taxes, Con-
factory. ininntelurnd!nalg tract 

work. revenue. power. 

116 ...... i. :::::::: 
1 ............... . 

·31 
108 
350 

372 
15 

12 

Other. 

12 ....... . 
5 

14 
3 

73 

Valueo! 
products. 

6,255 
29,(;99 

136, 456 
515, 813 

896,440 
46,508 
10,0M 

113,320 

Value 
added liy 
manufoo

ture (ve.lue 
of prod nets 
less cost or 
materials). 

$11,026,848 $15,184,816 $163,200,758 $46,136,725 $611,364,131 $372,540 $3,284,774 $114,237 $38,856,591 $985,722,534 $328,221,878 

44,691 36,029 828,522 159,207 2,188,571 225 
136,336 93,682 1,292,440 379,092 1,649,778 1,655 

6,072 
17,927 
2,623 

204,174 
229,836 
82,220 59, 247 32, 580 415, 880 112, 535 946, 460 

880, 917 1,414, 278 12, 962,087 3, 598, 585 52, 645,878 ... 5; 800' 267,li90 3,446,575 

392,133 
70, 760 

187, 723 
69,373 

712, 154 
28, 218 

187,351 
59,336 

8,389,707 2,339,604 
1, 273, 307 370, 770 
1, 976, 965 760,307 

661, 435 168, 913 

86,545 124,247 1,320,285 274,802 
297,031 385,010 2,823,436 837,030 
539, 883 752, 194 6 323, 190 2, 170, 165 

1,792,510 2,268,379 28;614,117 7,672,641 

5,355,442 8,038,306 
219,541 240,450 
116, 662 115, 711 
778, 054 676, 691 

85, 113, 237 23, 615, 586 
3 I 887 1 340 754, 430 
1, 408, 546 247, 610 
5, 010, 263 2, 675, 442 

23, 759,155 
5, 180, 795 
9, 271, 066 
1,429,217 

2, 584,183 
5, 798,010 

23, 719,005 
131, 570,514 

305, 307, 835 
15, 141,864 
7,658, 790 

22,413, 110 

.. is;ooo· 
1,050 
4,342 

2,000 
8,385 

16,074 
3,050 

84,213 ........ 
14, 129 
85,048 "i;:i7i' 
11,938 ........ 

15,813 
64,357 "7;67i' 

110,339 2 746 
1s5, 414 08; 786 

1,233,096 
274, 740 
660,182 
107,630 

624,571 
831,475 

1,008,655 
5,377, 715 

243, 746 1,566,867 19,li58 22,478,342 
63,331 380,870 

"'8;i7i' 37,464 "i;789' 313,237 
63,042 202,&49 2,41tl 1,543,265 

3,519,824 
4,070,572 
1, 715,341 

86,608,137 

38,651,848 
7, 779,320 

13, li67, 628 
2,669,872 

5,012,827 
12,013, 719 
39, 532,414 

197, 780,043 

500,343,995 
22,435,411 
10, 732,989 
39,288,694 

1,172,04!1 
2,041, 702 

65!1,34(1 
30,363,67, 

12,553,089 
2,218, 755 
3,535,355 
1,071, 742 

2,153,842 
ii,378,679 

13,643,24i 
58,536,888 

171,330,574 
6,Ji39, 111 
2,826,589 

14,200,042 

•All other states embrace: Alabama, 6 est11blishments1 Colorado, 1; District ofColumbla, 1; Georgia, l; Mnlne, 1; Maryland, -0; :Minnesota, l; OregGn, 2; Rhode Island, 
2; Tennossce, 1; Texas 1; Virginia, 3; Wl\Sh!ngton, 1; ana Wyoming, l, 



MANUFACTURES. 

PART V.-THE WIRE INDUSTRY. 

GENERAL STATISTICS FOR THE INDUSTRY AS A WHOLE. 

Description of the industry.-The wire industry in its 
broad sense consists of the drawing of wire from wire 
rods, the principal metals used being steel and copper. 

The manufacture of wfrQ is carried on by three 
classes of establishments: (1) Establishments whose 
principal business is the drawing of wire from rods 

. which are either purchased or transferred from inde
pendently operated rolling mills of the company, thus 
including the detached and independently operated 
wire mills of companies rolling the wire rods; (2) estab
lishments that roll kon and steel, copper or other 
metals, and maintain wire-drawing departments sup
plied with rods from the cooperating rolling mills; and 
(3) establishments whose principal business is the man
ufacture of some quite different product, but which 
incidentally draw some wire, usually as material for 
their own consumption. These three classes are here
after, for brevity, refeITed to as (1) wire mills, (2) wire 
departments of rolling mills, and (3) wire departments 
of other concerns, and the term "purchased rods," 
hereinafter employed to distinguish mills of the first 
class, comprises wire rods brought into the mills from 
sources outside the plants, whether acquired from inde
pendent plants under the same ownership or in the 
open market. 

The establishments falling into the third class-'' wire 
•departments of other concerns "-are comparatively 
unimportant. They include the wire departments of 
one concern whose principal business is the manufac

. ture of brass ware, one making bronze castings, one 
making electrical machinery, one making cut and 
wrought nails independently of rolling-mill operations, 
one making sewing machines, and one engaged in 
smelting and refining dross and scrap (falling under 
the census classification "smelting and refining, not 
from the ore"). All six of these concerns buy their 
wire rods. 

Rolling mills which roll steel and maintain wire de
partments are, for general statistical purposes, classed 
as an entirety in the industry "iron and steel, steel 
works and rolling mills." Rolling mills which roll cop
per and brass, including those with wire-drawing depart
ments, are classified by the Census Bureau under the 
heading "brass and bronze products.'' Consequently, 
in the general statistical tables in which all manufac
turing industries are listed, only "wire mills "-namely, 
those whose principal business is. the drawing of wire 
and which purchase their rods or procure them from 
independently operated rolling mills-are included 
under the industry designation' 'wire.'' In those tables 
the data for the wire departments of rolling mills or of 
other classes of establishments are included with the 
other businessi of such concerns. This special report, 

however, deals in the fust place with the wire industry 
in its broader sense, presenting statistics of the. total 
wire business by whatever class of establishments 
conducted. The statistics thus presented relate chiefly 
to the quantity and value of materials and products, 
separate reports relating to these subjects being ob
tained from the wire departments of rolling mills and 
other concerns. No attempt was made, however, to 
segregate the statistics of capital, persons engaged in 
the industry, and expenses of operation for such 
wire-drawing departments, as such a segregation was 
deemed impracticable. 

In addition to presenting these statistics for the 
wire industry as a whole the present section gives sta
tistics regarding capital, labor, expenses, and other 
subjects for the wire mills using purchased rods, 
or for the wire industry in the narrower sense. It 
should be constantly borne in mind in considering 
these latter statistics that they relate to less than half 
of the total wire production. 

There are many establishments which draw no wire, 
but which manufacture wire goods (fencing, wire cloth, 
springs, etc.) from purchased wire. Such establish
ments are not covered by the statistics for the wire 
industry. The manufacture of such further elabora
ted products from wire is, however, often conducted 
in wire-drawing establishments, and to that extent 
this branch of business is covered by the statistics 
here presented . 

In expressing quantities the ton of 2,000 pounds 
is used. 

In the present report comparisons are made, so far 
as is possible, between the statistics for 1909 and those 
of the two preceding censuses of manufactures, cover
ing the years 1904 and 1899, respectively. Prior to 
the present census, however, detailed reports regard
ing materials and products were not obtained from 
establishments drawing wire from purchased rods, 
or from copper and brass rolling mills with wire depart
ments, but only from wire departments of iron and 
steel rolling mills. 

Summary for the wire industry as a whole.-Table 90 
shows the relative importance, from the standpoint 
of value of wire products, of the three classes of estab- . 
lishments above described. 

The total number of establishments in the wire 
industry as a whole in 1909 was 93, of which 56 were 
wire-drawing mills proper, which purchased the wire 
rods used, 31 were wire departments of rolling mills, 
and 6 were wire departments of other concerns. The 
total value of the products of these 93 mills or wire 
departments was $180,083,522, of which $173,349,614 
consisted of wire and products derived therefrom. Of 
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this latter amount, 45.7 per cent represented the value 
o.f products of the wire mills, 50.8 per cent that of the 
wire departments of rolling mills, and 3.5 per cent that 
of the wire departments of other concerns. The total 
value of products involves very little duplication. 

Table90 THE WiltE IlWUSTJ\Y: 1909 

I 
I Per cent of 

total. 
l'l\ODUOT. Num-

ber of Value of es tab- Num- Value 
l!sh- products. lier of of 

men ts. est.all- wire 
llsll- prod-

men ts. ucls. 

--· --
Total value of products ............. --··93· $180, 083, 522 -· ioo:o· ....... Wire and manufactures of wire, total ....... 173, 349, 614 100.0 m ;~~~ ~b11:rtmeii'ts"oi"r~1iillg"mills:: 56 79,249, 869 60.2 45,7 

31 88, 048, 105 33.3 50. 8 
Iron and steel rolling mills ..... 23 77,470,814 24. 7 44,7 
Brass and copper rolling mills .. 8 10, 577, 291 8.6 6.1 

AU ~~~ei:" :r~g~Rf:.~~~~~~ ~~ -~'.~~'. ~~-~~~~~~: 6 o, 051, 640 6.5 3,5 
6, 733, 908 ........... ......... 

Size of establishments.-The returns perm.it of a 
grouping of the establishments in the industry as a 
whole according to the value of their products, and 
Table 91 shows data for plants with products of less 
than $1,000,000 in value and for plants with products 
valued at $1,000,000 and over in 1909. 

This table shows the extent to which the large 
plants predo.minate, especially a.mong the wire depart
ments of rolling mills. The 24 wire depart.ments of 
rolling mills whose product exceeded $1,000,000 in 

Table92 

United States. 

value together contributed $89,407,015, or almost one
half, of the total value of products of the industry. 

Table 91 THE WIRE INDUSTRY; 19()9 

Wire mills Wire deyartments 
Total. using of rollma m!lls 

purchased rods. an 
VALUE OF l'RODUCTS other concerns. 
l'ER ESTABLISIIMENT. 

Num- Num- Num-
bero! Value of bero! Value of lier of Value of estab- estall- estab-
lish- products. lish- products. llsh- products. 

ments. ments. ments. 

Total ............ 93 $180, 083, 522 66 $84, 486, 518 37 $95, 597,0M 
Less than $1,000,000 ... 52 21,260,888 39 15,070,899 13 6 189 989 
$1,000,000 and over .... 41 158, 822, 634 17 69, 415, 019 24 89: 407:015 

l?er cent of total. 100. 0 100. 0 100. 0 100.0 100.0 100. 0 
Less than $1,000,000 ... 55 9 11.8 69.6 17.8 35.1 G.5 
$1,000,000 and over .... 44.1 88.2 30.4 82.2 64.9 93.5 

Average per es-
tablishment.. ... $11936,382 ···-··· $1, 508,688 ........ $2,583, 703 

Distribution of establishments, by states, according to 
character of business.-Table 00 shows the total num
ber of establishments in the industry as a whole 
in each state, and also the number of establishments 
engaged in the .manufacture of each of the principal 
classes of wire products. Of course, many establish
ments make more than one kind of product, and are 
therefore listed :more than once in the table. It 
would be impossible to present statistics regarding the 
quantity and value of individual kinds of products for 
any considerable number of states separately without 
disclosing the operations of individual concerns. 

ESTABLISHMENTS IN TIIE WIRE INDUSTRY: 1009-

-----~-

3 
.. -'tj 

.s 0 i:I 

CLASS OF ESTABLISHMENTS. f!l,g !l"' § i:I • 
i:: """ f!l t' .!9"'1 .§r.:l fl j ·~ ..,j 

!':] ~] ~El§ :; i: g ~ ~ il 
·~ ii " ~ ~ 'tj "'"'" '.13 " " 0 :t .El a rO :§ t " .~ g " "' " ;;... .. fl .. '§ E "' 

..., 
"' g 

"' cu ..... :!3 g 0 :E d § 'tj 

~ -~ p, ~eo .2 0 

~ 
;a l:l ~ -~ ~ " :E " .[!l 

i::: 0 " .:i " z "' i2 -~ i::: 0 0 {.') ~ ;:'. ::;i z 0 p.. i> ---------------------[-- ----- ------------------------------
Total number......... .. . . . .. . .. .. .. . .. . • • . .. .. .. .. • . .. .. .. 03 56 37 12 10 4 11 1 111 8 11 16 II 

Wire mills using pnrcllased rods................................... 50 56 • • • . • . .. • .. . . 3 • . .. . 2 10 1 7 7 u 8 1 · 2 
Wiredepartmentsofrollingmillsandotherconcerns .............. ~ ____ 3_7 _1 _9 _1 __ 2 __ 1 .:..:..:..:..:._4 _1 ~5 _s _2 __ 

Manufacturing: 
Steel and iron wire ........................................... . 74 47 

Wire for sale-
Plain ................................................. . 59 34 
Coated ............................................... . 37 19 

Wire nails and spikes ................................... .. 
Wire brads, tacks, and staples ........................... .. 
Barbed wire .............................................. . 

36 19 
24 9 
26 11 

Woven wirn, lancing~ and poultry netting ................ . 
Wiro rope and stranu ................................... .. 
Other wire products ...................................... . 

23 10 
12 8 
34 19 

Copper wire ................................................. .. 
Wire for sale ............................................. . 

27 17 
25 15 

~~~~~~~~¥~8~~t~~---·.-.·.::::::::: :: : : : : : : : : : : : : : : :: :: ::: : 2 1 
3 2 

Wire of other metals or alloys (brass, etc.) .................... . 
Wlro for sale ............................................. . 

17 
14 

~~~~~;~~%¥~3~~(,,t_s.".".".".:: :: : : : ::: : : : : : :: : : : : : : ::::::: ::: 2 
4 

Of the 93 establishments in the industry in 1909, 
59 drew iron and steel wire exclusively, 7 drew copper 
wire exclusively, 6 drew wire from materials (chiefly 
brass) other than iron and steel or copper, while 21 

27 4 10 ,! 11 ..... 3 11 15 2 2 

25 1 2 6 4 10 ····· 2 11 12 2 .... -. ... 
18 1 1 
17 1 1 1 

8 3 ""i" 5 ..... 1 7 8 "'"i" . .... 8 4 2 ..... 1 1 6 7 ····· 2 
15 1 ......... . 
15 1 ..... 1 
13 1 1 1 

7 3 ... i. 1 ..... ·-·-· 1 5 5 ..... ····- 1 
7 4 1 ..... ..... """i" 4 G ····- ..... 1 
8 4 1 ····- 1 5 ..... ····- .... 

4 1 
15 1 1 

2 1 2 2 1 1 2 ..... '""i" . .... 7 1 7 3 2 6 5 ..... ..... 
10 0 2 .......... 3 1 6 5 2 2 ....... .. 
10 5 2 ..... ..... 3 1 6 5 ..... 1 2 ........ . 
1 1 1 ................................... : ................. . 
1 ............... ····· ..... ..... 2 ..... '..... ..... ..... 1 ............. . 

9 
8 

3 ..... 

9 ..... ... .. .... . ..... 1 "".. 2 4 ..... 1 ............ .. 
7 ..... ..... ..... ..... ..... ... .. 2 4 ..... 1 ............. . 
1 ..... ..... ..... ..... ..... ..... ..... 1 ----- .................. . 
2 ..... ..... ..... ..... 1 ..... ..... ..... ..... 1 ............ .. 

drew wire from two or more of the metals. A large 
proportion of the establishments manufactured wire 
nails, barbed wire, woven wire, and other products for 
which plain wire is the principal material. 
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GENERAL STATISTICS FOR WIRE MILLS (ESTABLISHMENTS ENGAGED PRIMARILY IN DRAWING 
WIRE FROM PURCHASED RODS). 

Importance and growth of the industry.-This section 
of the report on the wire industry deals exclusively 
with wire mills as above defined-that is, with con
cerns whose principal business is the drawing of wire 
and which acquire their wire rods from other establish
ments. As already shown, such concems produced 
in 1909 less than half of the total wire output, and in 
1899 their proportion of the total was about one-filth. 
The statistics here presented correspond with those 
presented under the industry designation "wire" in 
Volumes VIII and IX of the Thirteenth Census 
Reports. 

Table 93 gives the general statistics for wire
drawing mills at the censuses of 1909, 1904, and 1899. 

Tablc93 

Number of establishments .•.........•... 
Persons engaged in the industry ........ . 

Proprietors and firm members •..•... 
Salaried employees ................. . 
Wage earners (average number) ..... ; 

Primary horsepower .................... . 

~~::~i~_::::::::::::::::::::::::::::: 
Salaries ......................... . 

Mat~Yi:fs~."::::::: :: : : : : : : : : : : : : : : : : : 
Miscellaneous ....................... . 

Value of products ....................... . 
Value added by mauufucture (vulue of 

products less cost of materials) ....... .. 

WIRE MILLS VS!NG PURCHASED RODS, 

Number or amount. 

1909 

56 
19, 945 

15 
1,846 

18,084 
71, 959 

$60, 157, 073 
77,434,862 
12,515,070 
2,199,348 

10,315, 722 
60, 542, 931 
4,376,861 

84,486, 518 

23, 943, 587 

190! 

25 
5,325 

7 
581 

4, 737 
25,856 

814,898,817 
35, 108, 758 
3, 651, 993 

793,250 
2,858, 743 

30,062,487 
1,394,278 

37, 914, 419 

7, 851,932 

1899 

29 
1, 715 

18 
94 

l,fl03 
9,979 

S4,242, 173 
8,223, 710 

995, 972 
136, 327 
859, 645 

7,014,319 
213, 419 

D,421,238 

2,406,919 

Comparisons between the data for the different years 
in this table do not give a correct idea of the growth 
of the wire industry as a whole. The industry has 
developed rapidly but by no means at such a rate as 
shown by these :figures. 'l'he explanation of the ex
traordinary di:ff erence between the :figures given for 
1899 and those given for 1909 is found in the fact that 
the great bulk of the wire-drawing business was in 
the earlier year conducted in the wire departments 
of rolling mills, while in the later year nearly half of 
it. was conducted in separate plants which bought the 
~re rods used. Data regarding the wire industry in 
its broader sense are not available for 1904 and 1899, 
but an approximate idea of its growth may be gained 
from the statistics of the production of wire rods of 
iron and steel already presented in Part IV. The 
output of such wire rods in 1899 was 916 587 lonO' 

• ' b 

tons; m 1904, 1,792,704 long tons, and in 1909, 
2,295,279 long tons, the increase for the decade being 
150.4 per cent. 

Of. the total expenses reported by wire mills in 1909r 
salaries represented. 2.8 per cent; wages, 13.3 per 
cent; cost of materials, 78.2 per cent; and miscel
laneous expenses, 5.7 per cent. 

The cost of materials in 1909 represented 71.7 per 
cent of the total value of products, and the value 
added by manufacture 28.3 per cent. 

Summary, by states.-Table 94 summarizes the 
more important statistics for wire mills using pur
chased rods, by states, for 1909, the states being 
arranged according to the value of products. Com
parisons with previous censuses (tre not made because 
for the reason indicated above, they have no signi:fi~ 
cance as showing the growth of the wire industry. The 
data reported for 1904 and 1899 are, however, shown 
in Table 112. 

Tablc94 WIIIE MILLS VS!NG PURCHASED RODS: lOOD 

'Vago earners. Value of products. Value ndded by 

STATE. Num-
manufacture. 

ber of 
es tab· Aver- Per Per Per Jish· 
men ts. age. cent Amount. · cent Amount. cent 

num· of of of 
ber. total. total. total. 

"---
United States ... 56 18, 084 100. 0 $84, 486, 518 100. 0 $23' 943' 587 100. 0 

New Jersey ......... 7 5,646 31. 2 28,858,428 34.2 6, 560, 691 27.4 
New York .......... 7 1,439 8.0 10,065, 431 11.9 2,241, 913 9.4 
Massachusetts ...... 10 3, 718 20.6 9,579,815 11.3 4,041, 922 16.9 
Pennsylvania ...... 8 946 5.2 2,882,192 3.4 1,132,927 4.7 
AU other states'·· .. 24 6,335 35.l 33, 100, 652 39.2 9, 966, 134 41.6 

IAll other stll.tes embrace: Connecticut, 3 establishments; Illinois 7· Indiana 2· 
Kentucky, 1; Michigan, 1; Ohio, 6; Rhode Island, l; Virgima, l; Wisconsin, 2. ' ' 

The three leading states in the value of products of 
wire mills (mills using purchased rods) were, in 1909 
New Jersey, Illinois, and New York; in 1904, Illinois: 
N~w ~ersey, and New York; and in 1899, New Jersey, 
Illinois, and Massachusetts. For the industry as a 
whole the ranking states in 1909 were Pennsylvania 
New Jersey, Illinois, Massachusetts, Ohio, and Ne~ 
York. · 

Persons engaged in the industry.-Table 95 shows, 
by classes, for 1909, the number of persons engaged in 
the wire mills using purchased rods. It should be 
borne in mind that the sex and age classification of the 
average number of wage earners in this and other ta
bles is an estimate obtained by the method described 
in the Introduction. The total number of persons 
engaged in such mills in 1909 was 19,945, of whom 
18,084, or 90. 7 per cent, were wage earners. 

Table 95 

CLASS. 

All classes ................................. 

Proprietors and officials .......................... 

Proprietors and firm members ................ 
Salaried officers of corporations 
Superintendents and managers::::::::::::::: 

Clerks 1 .......................................... 

Wage earners (average number) .................. 

{¥years of age and over ....................... 
nder lG years of age ......................... 

PERSONS ENGAGED IN WIRE 
MILLS VS!NG PURCHASED 
noDs: 1900 

Total. Male. Female. 

19,945 18,904 1,041 

399 305 

15 13 2 
78 77 1 

30G 305 1 

l,4G2 1,240 222 

18,084 17, 269 815 

17, 992 17, 100 802 
02 70 13 

1 Includes other subordinate salaried employees. 

Table 96 shows, for 1909 and 1904, the average num
ber of wage earners, distributed according to age peri
ods, and in the case of those 16 years of age and over, 
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according to sex. Data for 1899 are not given be
cause the mills which purchased rods were at that time 
only a very small factor in the wire industry. 

Table 96 AVERAGE NUMTIER OF WAGE El1RNRRSIN 
WIRE MIU.S USING l'URCl!ASED RODS. 

, _____ --c----------··-

CLASS. 1909 

Total. ..•......................... 
16 years of age and over ................. . 

Male ................................ . 
Female ............................. . 

18, 084 100. 0 
17, 092 99. 5 
17,190 95.l 

802 4. :l 
Under 1G years of age .••.•.••.•...•.•. : . • 02 0.5 

1901 

4, 737 
4, 711 
4, 513 

198 
26 

100. 0 
99.5 
95.3 
4.2 
0.5 

Female wage earners 16 years of age and over 
formed 4.4 per cent of all wage earners in 1909, as 
compared with 4.2 per cent in 1904, and boys and 
girls under 16, 0.5 per cent in both 1909 and 1904. 

Wage earners employed, by months.-Table 97 gives 
the number of wage earners employed in the wire 
mills of the country on the 15th (or the nearest repre
sentative day) of each month during the year 1909. 

TaJ>le 97 

HONTR. 

t~~i~~::::::::::::::::::::::::::::::::::::::::::::::::: 
~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 
June .................................................... . 

i~~;18t:::: :: : : : ::: :::::::: :::::: :: ::::: :: ::: : : : : : : : :: :: :: 
~~~~~~~~---.:::: :: : : :: : : : ::::: :: :: : ::: : : : : :: : : : : ::: : :: ::: 
November ............................................... . 
December ........•....................................... 

WAGE EARNERSINWIRE 
MILLS USING FUR• 
CHASED RODS: 1909 

Number. 

17, 763 
18, 147 
17,604 
17, 131 
17,432 
17, 862 
17' 864 
17,673 
18, 206 
18, 580 
19,001 
19,041 

Per cent of 
maximum. 

90. 4 
92. 4 
89.6 
87. 2 
88.8 
90. 9 
91. 0 
00.0 
92. 7 
04. 6 
97.2 

100. 0 

The fluctuations in number of wage earners were 
comparatively small. The month of minimum em
ployment was April, when the number reported was 
87.2 per cent of the maximum number, which was 
reported for December. The increase from April to 
December apparently reflects the general improve
ment in business conditions which took place during 
the year. 

Prevailing hours of labor.-Wage earners in wire 
mills using purchased rods have been classified accord
ing to the hours prevailing in the establishment in 
which they were employed. In making this classifi
cation the average number of wage earners employed 
during the year in each establishment is classified as a 
total according to the hours prevailing in that estab
lishment, even though a few employees work a greater 
or less number of hours. There is a marked uniformity 
in the hours of labor prevailing in this industry. Of 
the 18,084 wage earners in 1909, 7,626, or 42.2 per 
cent, were in establishments where the prevailing 
hours were between 54 and 60 per week; 10,232, or 

56.6 per cent, in establishments where they were 60 per 
week; and only 1.2 per cent in establishments where 
they were 54: or less or more than 60 per week. 

Character of ownership.-Tablc 98 has for its purpose 
the presentation of conditions in respect to the char
acter of ownership, or legal organization, of the wire 
mills using purchased rods. 

Table 98 WIDE MILLS USING runcnASED RODS. 

CHAR.AC'f£!L OF OWNEitSllIP. 

Total. ........................ 
Individual and firm ................ 
Corpora ti on ........................ 

Per cent of total.. ............ 
Individual and firm ................ 
Corporation ........................ 

Number of 
establish1nents. 

11109 1904 

56 25 
7 3 

49 22 

100. 0 100. 0 
12.5 12.0 
87.5 88.0 

Average 1ier establishment: 
Individnal and firm ................................. . 
Corporation ......................................... . 

Value of products. 

1909 

$84, 486, 518 
1, 583, 946 

82,802,572 

100. 0 
2.0 

98.0 

$240,564 
1,689,848 

1901 

$37, 914, 419· 
604, 678 

37, 309, 741 

100.0 
1. 6 

08. 4 

$201, 559· 
1, 695, 897 

Establishments operated under corporate owner
ship dominate the industry. Of the establishments 
under individual and firm ownership in 1909, three 
were owned by individuals and four by firms; the 
three reported for 1904 were operated by firms. 

Size of establishments.-Table 99 groups the wire 
mills using purchased rods according to the value of 
products and shows, for each group, the number of 
establishments and value of products, together with 
the percentage of the respective totals represented by 
each group, for 1909 and 1904. 

Table 99 WIRE MILLS USING l"URCl!ASED RODS, 

YA.LUE OF PRODUCTS PER Number of Value of products. ESTABI.rnmrnNT. establishments. 

1909 190! 1909 

Total. ........................ 56 25 $84, 486, 518 
Less than $20,()IJ{J ................... 4 1 36, 337 
$20,000 and less than $100,000 •..••.. 5 2 259, 017 
Sl00.000 a.nd less than $1,000,000 ••.. 30 10 14, 775,545 
$1,000,000 and over ................. 17 fi 69,415,619 

l'er cent of total.. ............ 100. 0 100. 0 100.0 
Less than $20,000 ................... 7.1 4.0 (') 
$20,000 and less than $100,000 ....... 8.9 8.0 0.3 
$100.000 and less than $1,000,000 .... 53. 6 G4. 0 17.5 
Sl,000,000 and over....... .. ...... 30. 4 24.0 8~. 2 

Average per establishment ......... ········· . ........ Sl, 508, 688 

1 Figures omitted, to avoid disclosure of individual operations. 
• Ioess than one-tenth ol 1 per cent. 

19(H 

••7, 914, 419 
(1~ 
(l 

5, 738, 753 
32,022, 742 

100. I> 
(1) 
(1) 

15.1 
84.5 

31,516, 577 

In 1909 establishments with products valued at 
$1,000,000 or more constituted only 30.4 per cent of 
the total number of establishments, but employed 73.6 
per cent of the wage earners and produced 82.2 per 
cent of the total value of products. 

Table 100 shows, for 1909, the number of wire 
mills grouped according to the average number of 
wage earners employed for each group for seven of the 
leading states. 
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Table 100 WIRE MILLS USING PURCHASED RODS: 1009 

Establishments employing-

STATE. 

Total. 
1 to 5 wage o to 20 wage 21 to 50 wage 51to100 wage 101 to 250 wage 251 to 500 wage 501 to 1,000 Over 1,000 

earners. earners. earners. earners. earners. earners. wage earners. wage earners. 

Es- Wage Es· Es- Es- Es- Es- Es- Es- Es· 
~~~~~~~~~~~~~~~~~ 
lish- (average lish- earners. lish· earners. tish- earners. lish- earners. lisll· earners. lish- earners. lisll- earners. lish-

ments. num!Jer) ments. mcnts. ments. mcnts. ments. ments. ments. ments. 

Wage 
earn .. 
ors. 

--------1·----- ------------------------------------------------
United States .•..•. 56 

3 
7 

10 
7 
7 
6 
8 

18, 084 83 181 591 14 2,499 13 4,307 4 2,579 7,839 

Connecticut ............ . 643 
2,516 
3, 718 
5,640 
1, 439 
2,096 

....... ........ ....... ........ 21 ....... ........ ....... •...••.. 2 622 ............................. . 

......... c ... .. • ...... ........ ....... ........ I 62 3 439 ....... .•...•.. 3 2,015 .............. . illlnois ................. . 
Massachusetts ••......... 2 4 .. .. ... ... .. .. . .. ..... •• .. . . .. . ...... . .• •. . .. 3 428 4 1, 162 . .. ••. • . .. ..... I 2, 124 

..... 1 ........ 1.. i 14 ....... ........ 2 foo-30 ...•• 2 .. ····a·s·1.. 31 i,~g89 ..... i. ····5·5·4· I 4,386 New Jersey ........... .. 
New York ............ .. 1 18 ....... ........ 1 .............. . 
Ohio ................... . 
Pennsylvania .......... . 046 

2 151 3 616 . .. . ... . . .. . . .. .. ... .. .. . .. . . . 1 1,329 
::::::: :::::::: ..... i. ·····is· ..... 3. "'"iia' 2 100 I 197 I •158 ............................. . 

The most numerous group of establishments was that 
comprising establishments employing from 101 to 250 
wage earners, but the group employing the greatest 
number of wage earners was that comprising the three 
establishments employing over 1,000 wage earners each. 

Engines, power, and fuel.-Tuble 101 shows, for wire 
mills using purchased rods, the number of engines or 
other motors, according to their character, employed 
in generating power (including electric motors operated 
by purchased current) and their total horsepower, as 
reported at the censuses of 1909 and 1904. It also 
shows separately the number and horespower of all 
electric motors, including those operated by current 
generated in the establishments. Data fm: 1899 are 
not presented because the wire mills using purchased 
rods at that time represented only a small part of the 
wire industry. 

This table indicates a decided relative increase in the 
use of gas engines and in the use of rented electric 
power between 1904 and 1909. Moreover, a much 
larger proportion of the primary horsepower generated 
in the establishments themselves was applied by means 
of electric motors jn the later year than in the earlier. 

Tablo 101 

POWER. 

WIRE MILLS usrna PURCHASED RODS, 

Numhcrof 
engines or 

motors. 
Horsepower. 

Per cent dis· 
trlbntlon of 
horsepower. 

1909 1904 1909 11104 1909 1904 

-----------1--- --- ------ -----
Primary power, total...... 443 114 71, 959 25, 856 100. 0 100. 0 

====== 
Owned........................... 315 114 68, 923 25, 509 95. 7 Q8. 7 

Steam ....................... 268 91 63, 409 23,606 88.0 Ql.6 
Gas .......................... 28 9 3,256 759 4.5 2.9 
Water wheels ................ 19 14 2,m 1,0M 3.0 4.1 
Other ....................... ·····-· ........ 0.1 

Rented .......................... 128 (I) 3,036 347 •J.2 1.3 

Electric...................... 128 (') 3,031 347 4.2 1.3 
Other............................... ....... 5 ......... (') ..... . 

Electric motors............. 1, 019 50 18, 824 1, 710 100. 0 100. 0 

Run by current generated by es· 
tablishment.................... 891 50 15, 793 1, 363 83. 9 79. 7 

Runbyrentedpower............ 128 (1) 3,031 347 16.I 20.3 

1 Not reported. 'Lellll than one-tenth of I per cont. 

Table 102 shows, by states, for 1909, the amount of 
each of the several kinds of power, as well as of the 
different· kinds of fuel, used in the wire mills which 
purchased wire rods, by states. 

Table 10~ WIRE MILLS USING PURCHASED RODS: 1909 

Primary horsepower Electric Fuel usod. horsepower. 

STATE, Num- Owned by establishments reporting. Rented. Total, Gener- Coat. 
lier of rented ated in 
cstab· Total and the Coke Oil, Gas !ish- horse- genor- es tab- Anthra- Bituml- (short Wood including 

~!,000 men ts power. Steam Gas Water Oth- Elec- Oih- atedby !ish· Cite nous tons). (cords). gasoline eat). re- Total. englnes. en- wheels. er. trio. er. es tab- mont (long (short (barrels). 
J?Ort- gines. lish- report;. 
mg. mcnt. ing. tons). tons). 

--- --- ------------- ---- ------------------
United States •••. 56 71,959 68, 923 63, 409 3,256 2, 151 107 3,031 5 18, 824 15, 793 84, 208 518, 121 22, 280 818 71, 663 217,620 

Connecticut •.•....•• 3 7,154 7,154 6,585 445 124 ----.. ··--·-· -·-··· I, 592 1,592 313 22,821 776 .......... 2,104 
lllinois .............. 7 12,380 12,380 ll,G30 '"'iii;' 7.50 ...... 2,103 2,103 180,052 1,432 ......... .. ··5;4i4 
Massachusetts._ .... 10 10.4U8 10, ·101 9,610 723 ...... ----92· 5 4, 839 4, 747 .. 42:i9i' 52,025 206 697 •"i7;33i' 2,405 
New Jersey ......... 7 17, 436 17,428 16.08·1 1,344 ·------ -···-- 8 ...... 5,591 5,583 13,628 113,117 2,614 ········· 42,930 ......... 
New York .......... 7 5.455 4,466 4, 10;, 50 114 107 089 ······ 1, 719 730 18, 356 23,880 7,059 50 4,891 
Ohio ................ 6 10,086 8,669 7,545 1,124 ...... 1,417 ····-· 1, 607 190 73, 347 8,375 ·······-· 1,990 · · i:ii;oio 
Pennsvlvanla ....... 8 2,980 2,930 2,355 225 "':i50" ...... 50 . ---.. 890 840 .. ·9; 720' 15, 499 773 54 104 33. 266 
All other states ...... 8 5,070 5,495 5,405 ····--- 00 -·-··· 475 ...... 483 8 . ........ 37,380 1,045 17 2,313 45.525 



! 

I 
I 
1-
{ 
" 

THE WIRE INDUSTRY. 267 

SPECIAL STATISTICS RELATING TO MATERIALS, PRODUCTS, AND EQUIPMENT, FOR THE INDUSTRY 
AS A WHOLE. 

The statistics regarding materials, products, ancl 
equipment presented in this section cover not only 
the wire mills using pufchased rods, but also the wire 
departments of rolling mills and of other concerns 
producing wire. In general, the tables show the 
totals for the wire industry as a whole and then show 
separately the data for wire mills primarily engaged in 
drawing wire from purchased (or transferred) rods and 
for all other wire-dra-wing establishments. 

Materials.-Table 103 gives, in detail, the statis
tics for wire rods consumed in 1909, and for wire 
purchased as such and used by establishments in 
the industr'y either for redrawing or in the manu
facture of wire goods of various sorts. The cost of 
fuel and rent of power, as well as of ''all other ma
terials," can be given only for the wire mills using 
purchased rods, but the quantity and cost of the 
principal materials can be shown for the entire in-

. dustry. The materials included under the heading 
"all other materials" consist of zinc, tin, lead, sul
phuric and muriatic acids, oil, lime, containers, mill 
supplies, and the like. Quantities are given in short 
tons. 

Table 103 TJIE WIRE !NDUSTIIY-MATERIALS USED: 1909 

MATERIAL. 

Total cost ............ 

Wire rods ................... 
Steel-

Tons .................. 
Cost ................... 

Open-hearth-
Tons ................ 
Cost ................. 

Basic-
Tons ................ 
Cost ................. 

Acicl-
Tons ................ 
Cost ................. 

Bessemer-
'l'ons .................. 
Cost ................... 

Cmciblo and other-
'l'ons .................. 
Cost ................... 

Iron-
rl'ons ••••••••••....•••... 
Cost •.................... 

c~~:-:: .................. 
Cost ..................... 

Other metnls or alloys'-
Tons .................... 
Cost. .................... 

Pmclrnsed wiro-
Tons .................... 
Cost .................... 

Cost of fticl and rent of power. 
Cost of all other materials .... 

Number or amom1t. 

Total. 

--·-········ 
Sll2, 790, 516 

2, 514, 504 
$67' 439, 88i 

1, 359,250 
s:is, 532, 177 

1, 255, 747 
$35, 040, lOll 

103, 509 
$3, 4fi6,071 

1, 148, 353 
$28, 340, 445 

6,895 
$567,265 

4,849 
$207,840 

151, 951 
$40, 916, 084 

17, 944 
$4, 235,699 

57, 922 
$2, 855, 911 

·········-·· 
············ 

Wire mills 
using 

purchased 
rods. 

~60, 642, 931 

$50, 810, 983 

850, 729 
$23, 021, 867 

285, 901 
$8,53G,3Gl 

233, 105 
SG,1395,310 

52,856 
$1, 811, 051 

558, 048 
$13, 936, 178 

6, 720 
$549,328 

1,055 
$02,203 

102,394 
$27,462,312 

935 
$264,601 

8,943 
$429,390 

Sl, 640, 172 
57,662,386 

Wire de· 
partments 
o!rolling 
mills and 

other 
concerns. 

(') 

$GI, 988, 533 

1, 063, 775 
$14,418,020 

1,073,295 
$29, 995, 816 

1, 022,642 
$28, 350, 796 

50,053 
$1, 645,020 

5901305 
S14, 4M, 207 

175 
$17, 937 

3, 794 
$145, 643 

49, 557 
$13, 453, 772 

17,009 
$3, 071, 098 

48, 979 
$2,420,521 

<'j (l 

Per cent of 
total. 

Wire 
Wire de· 
mills. part· 

men ts. 

. ...... ······· 
45.0 55.0 

33. 8 66.2 
34.1 65.9 

21.0 79.0 
22.2 77.8 

18.6 81.4 
19.1 80.9 

51.1 48.9 
52.8 47.2 

48.6 51.4 
49.2 50.8 

97.5 2.5 
96.8 3.2 

21.8 78.2 
20.9 70.1 

07.4 32.6 
07.1 32. 9 

5.2 94.8 
0.2 93.8 

15.4 84.6 
15.0 85.0 

······ ......... ....... ·····-· 

1 Figures not available. 
•Brass, bronze, German silver, zinc, etc., chiefly brass. 

For the wire mills using purchased rods the expense 
for fuel and rent of power and for ''all other materials" 
(that is, materials other than wire rods and wire) 
was equal to 18.2 per cent of the cost of wire rods and 
wire. If a like ratio is assumed for the wire depart
ments of rolling mills ancl oth'er concerns, the total 
cost of materials for all wire-clra wing establishments and 
departments can be estimated at about $137,000,000. 

Of the total quantity of steel rods used in 19091 

54.1 per cent were of open-hearth steel and 45.7 per 
cent of Bessemer steel, only three-tenths of 1 per cent 
being of crucible and other steel. hi wire mills using 
purchased rods the consumption of Bessemer steel 
rods largely exceeded that of open-hearth steel rods, 
while in wire departments of rolling mills and other 
concerns the consumption of open-hearth steel rods, 
chiefly basic, was nearly twice that of Bessemer steel 
rods. The purchasecl wire reported as material by 
some of the establishments includes both plain and 
coated wire. 

Approximately two-thirds of the steel wire rods 
are used by the wire departments of steel rolling 
mills. The use of iron wire rods is not large, most 
of them being used in the wire departments of con
cerns other than steel works and rolling mills. The 
greater part of the rods of "other metals or alloys," 
most of which are of brass, are used in the wire-drawing 
departments of brass i·olling mills, but more than two
thirds of the copper rods are used in wire mi11s using 
purchased rods. 

The per cent distribution of the total cost of the wire 
rods used in 1909 according to kind of metal is given 
in Table 104. 

Table 104 

KIND OF METAL. 

Total. ................................ . 
S tee! and iron .............................. . 
CoJJper ..................................... . 
0 thcr metals or a.Uoys ...................... . 

PER CENT OF TOTAL COST OF WIRE 
nons: 1909 

Wiro 
Industry. 

100. 0 
uo.o 
36.3 
3.8 

Wire mills 
using 

purchased 
rods. 

100. 0 
45.4 
M.O 
0.5 

Wire de
Jlartments 

~i~~u[l~a 
other 

concerns. 

100.0 
71. 9 
21. 7 
6.4 

Of the total cost of wire rods usecl hy the industry 
as a whole, 60 per cent represented the cost of iron and 
steel rods, 36.3 per cent that of copper ro(ls, and 3.8 
per cent that of rods of other metals or alloys. The 
"percentages by weight are of course very different, 
copper being much more v:aluable than iron and st~el. 

Products.-Table 105 gives1 for 1909, the quantity 
and value of the products in detail for wire mills 
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usiI1g purchased rocfa and for the wire departments 
of rolling mills and other concerns, respectively. 
Comparative data for earlier years are not available. 
Quantitie~ are given in shol't tons. 

--"' 

Table lOa TIIE WIHE INDUSTRY-PRODUCTS: 1909 

Num lier or amount. 
Per cent of 

total. 

KIND. 

Wire Wire de· 
mills partments Wiro 

Total. using of rolling Wire depart-mills and mills. purchased olher nwnts. 
rods. concerns. 

--
Total value of products. $180, C83, 522 $84, 486, 518 '$95,597, C04 46. D 53. l 

Wire, and manufactures of 
wire .. ~- ................ $173, 349, 614 $79,249, 869 $9-1, 009, 745 45. 7 54.3 

Steel and iron-
1,649,929 Tons .................. 2, 171, 858 821, 929 33.:J 66. 7 

Value ................. $120, 585, 637 $47, 934, 204 $72, 651, 433 39.8 60.2 
Wire drawn for sale-

482, 546 \ Tons ................ 826, 451 343, 905 41.6 58. 4 
Value ............... $38' 845' 081 $18 J 823' 035 $20,022,046 48.5 51.5 

Plain-
Tons ................ 472,046 188,846 283,200 40.0 60.0 
Value ............... $22, 632, 230 $11, 349, 868 $11, 282, 362 50.l 49. 9 

Coated-
Tous ................ · 354, 405 155, 059 199,346 43.8 56.2 
Value ............... $16,212,851 $7, 473, 167 $8, 739, 684 46.1 5:!.9 

Wire nails and spikes-
Kegs (100 lbs) ......... 13, 926, 861 3, 449, 753 10,477, 108 24.8 75.2 
Value ................. $27, 575, 774 $7, 142, 047 $20, 433, 727 25.9 74. l 

Wire brads, tacks, and 
staples-

20, 791 Tons .................. 28, 125 7,334 26.l 73. 9 
Value ................. 51,324, 170 $320,224 $1,003,946 24.2 75.8 

Barbed wire-
Tous .................. 323,565 76,268 247,297 23.6 76.4 
Value ................. $13, 881, 517 $3,343,856 $10,537,661 24. l 75.9 

Woven wire\ fencing, 
and pou try net-
ting-

Tons .................. 422, 127 115,889 306,238 27.5 72.5 
Value ................. S21, 419, I 70 $6, 724,077 $14, 605, 003 31. 4 68.6 

Wire rope lllld strlllld-
Tons .................. 45,303 34, 140 11,163 75.3 24,6 
Value ................. so, 683, 771 $5, 450, 064 $1,233, 707 81.5 18.5 

Otber wire products 

~sgr1d.rci 17~1~ t~~l 
wire, etc.)-

Tons .................. 129, 945 71, 906 58,039 55.3 44. 7 
Value ................. $10, 856, 154 $6,130,?0l $4, 725,253 56.5 43. 5 

copr:n; .................. 154,231 10'2,604 51,627 66.5 33.5 
Value ................. $47, 184, 164 $30, 831, 646 $16, 352, 518 65.3 34. 7 

Wire drawn for sale'-
Tons .................. 139, 482 102, 418 37,064 73.4 26.6 
Value ................. $<12,336,274 $30, 736, 728 $11, 599, 546 72. 6 27. 4 

Wire products-
Tons .................. 14, 749 186 14,563 1.3 98. 7 
Value ................. $4,847,890 $9·1, 918 $4, 752, 972i 2.0 98.0 

Other metals oralloys•-
16,3591 Tons .................. 17, 407 1,018 6.0 94.0 

Value.: ............... $5,579,813 $484,010 $5, 005, i94i 8. 7 91.3 
Wire drawn !or sate-

Tons .................. 15,583 l,008 14,575 6.5 93.5 
Value ................. $4, 093, 376 $459,583 $4,533, 793 9.2 90.8 

Wire products-
Tons .................. 1,82·1 40 I, 784 2.2 97.8 
Value ................. $586, 437 $24, 436 $562,001 4.2 95.8 

All other products .......... $6, 733, 908 $5, 236, 6491 $1,497,259;, 77.8 22.2 

l Distrihutecl as follows: Iron and steel rolling mills, $78,8941030· brass and cop· 
per rolling mil!s, $10,580,981; wire departments of other concerns, $6,121,987. 

' :U:clu~es copper wire used for malring insulated wire by the establishment 
producmg 1t. 

•Brass, bronze, German silver, zinc, etc., chiefly brass. 

Tho wire departments of rolling mills and other 
concerns produced 66.7 per cent of the total tonn'rige of 
steel and iron wire and wire goods reported in 1909, 
and 94 per cent of the tonnage of wire and wire products 
of brass and other metals or alloys, but produced only 
33.5 per cent of the product from copper. 

The per cent distribution of the value of the wire 
and wire products, according to the metal from which 
made, is shown in Table 106. 

Table 106 

Kll'!D OF METAL. 

PER CENT m' TOTAL VALUE OF WTI\E 
AND Wil\E PltODUCTS; 1909 

Wire 
q industry. 

Wire mills 
using 

purchased 
rods. 

Wire de. 
partments 
of rolling 
mills and 

Total. .................................. . 
Steel and iron ............................... .. 

g1~~;rziitii:iii oi-.aitoys·::: :: :: : : : : ::::::::: :: : : 
100.0 
69. 7 
27.2 
3.2 

100. 0 
li0.5 
:l8. 0 

o. 0 

other 
concorns. 

100.0 
77.2 
17. 4 
5.4 

It will be perceived that the value of steel and iron 
wire and wire products reprosent.ed a considerably 
higher proportion of the value of all wire and wire prod
ucts than the cost of steel and iron rods represented of 
the total cost of rods consumed. This is due largely te> 
the fact that the steel and iron products include a much 
larger proportion of elaborated wire goods than the 
copper products. In the case of the steel and iron 
products, two-thirds of the tonnage is represented by 
wire goods carrying a considerable enhancement in 
value over plain wire, while in tho case of the copper 
products such wire goods form less than 10 per cont 
of the total tonnage. Manufactures from purchased 
wire necessadly enter into the products as reported, 
but wire purchased is not distributable as a material 
according to the kind of metal. 

The manufacture of insulated wire and cable to the 
value of $9,806,989 was reported by tho establishments 
in the wire industry in 1909. The quantity and value 
of the bare wire employed in the manufacture of this 
insulated wire and ettble is included under "copper 
wire" in tho table, the increase in value on account of 
insulation being included under "all other products." 
Most insulated wire is made by establishments in the 
industry "electrical machinery, apparatus, and sup
plies." The total value of the insulated wire and 
c11blo manufactured in 1909 was $51,624,737. 

The quantity of wire drawn from the different 
metals, whether for sale or for use in further manu
facture by the producing concern, is shown in 
Table 107. Steel and iron wire represented 93.6 per 
cent of the total tonnage in 1909, copper wire 5.8 per 
cent, and wire of other metals or alloys 0.7 per cent. 

Table 107 

KIND OF METAL, 

Total ............................... .. 
Steel and iron ............................. . 
Copper .............. : ..................... . 
Other metals or alloys ..................... . 

:Per cent of total. ................... .. 
Steel und iron ............................. . 
Copper .................................... . 
Other metuls or alloys .................... .. 

WIRE DRAWN FOR SALE OR FOR USE 
IN BAME WORKS (TONS). 

Wire 
industry. 

2, 563, 703 
2,389, 136 

147, 156 
17, 411 

100. 0 
g;J, 6 
5.8 
0. 7 

Wire I Wire de· 
mills partrn~nts 
using of rolling 

purchased mills and 
rods. 0g~g~::ns. 

890, 263 
787,322 
101,890 

1,051 

100.0 
88. 4 
11. 4 
0.1 

l, 663, 44.() 
1, 601, 814 

45, 266 
16,30() 

100.0 
96.3 
2.7 
1.0 
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Table 108 shows the quantity of wire drawn from 
the different meto1s in 1909, whether for sale or further 
manufacture, in the states leading in wire production. 

Table 108 

KIND OF }UlTAL AND S'rATE. 

Steel and Iron ........•............................... 

fi~:fl.1~·~~~:: ::::: ::: ::: :::: :: : : : : : : : : :: :::::::: ::: : :: : 
Ohio .................•.................................... 
Indiana ........•..........•............................. _. 
Mussuchusotts ..............•.... _ .................... _ ... . 
NowJersey ............................................... . 
All other states •.•••...••......••.•...........••.••.•...... 

Copper .............................................. . 
NowJt11-sey •••••••••.•.•••.....•.••.....•.••.•••••••••••••• 
Connecticut ..................•....•............••.••... _ .. 
New York ...........................•........•.••......... 
:Massachusetts ...... , ....•..•.................•..•......... 
.All othor statos •.••••••...•.•...•••••.....•..••.•••.•...•.. 

Other metals or alloys .....................•......... 
-Oonnecticnt ..............................•................ 
Now Jersey .......................•...........•............ 
NewYork ................................................ . 
.All other states .................•.......................... 

WIRE DllA WN FOR 
SALE OR FOR USE AS 
MATEl\IAL 1N SAME 
WORKS: 1909 

Quantity l'or cont 
(tons). of total. 

2, 389, 136 
851, 448 
531, 235 
400, 744 
179, 979 
133, 745 
121,813 
170,172 

147, 156 
03, 452 
22,958 
22, 325 
11,808 
26,013 

17,411 
W,152 

702 
322 
235 

100. 0 
35. G 
22.2 
16.8 
7.5 
5. (\ 
5.1 
7.1 

100. 0 
43.1 
15. 6 
15. 2 
8.0 

18. l 

100. a 
92. 8 

4. 0 
l. 8 
l. 3 

111 tho production of steel and iron wire, Pennsyl
v1mia led in 1909 with 851,448 tons, or 35.6 per cent 
of the toto.l amount drawn. In the production of 
copper wire New Jersey led with 03,452 tons, or 43.1 
per cent of the total; and in the manufacture of wire 
from brass and other metals or alloys Connecticut was 
far in advance of any other state, producing 16,152 
tons, or 92.8 per cent of the total output. 

Equipment-Wire-drawing blocks and nail and fence 
machines.-Table 109 shows the number and capacity 
of the wire-drawing blocks, wi.l'e-nail machines, and 
woven-wi.l'e fence machines installed in all wire-drnwing 
establishments in 1909. 

Tho number of wire-drawing blocks is the total num
ber reported by the establishments, whether rod, 
redrawing, or fine wire blocks. "Rod" blocks are 
those used for drawing the heavier gauges of wire from 
the rolled wire rod ll.1 one or moro drafts. "Redraw
ing'' blocks are those used for the reduction of wire to 
fmer sizes, the limit being about No. 20 gauge. "Fine 
wire" blocks are those used for still further reduc
tion in sizes below the gauge just. named. 

Table 109 TUE WIRE IND'JJSTRY: 1909 

STATE, 

United States, total. 

Wiro mills using pur-
chased rods.. . . . . . . . . . 

Wire deEartments of roll-
iugm· !sand other con-
corns .....•............. 

Individual states, 1909: 
Colorado ................. 
Connecticut .............. 

riri'ii'!:·:::::::::::::::::: 
fodiana .................. 
Kontu('ky .. _ ...... _ ...... 
Massachusetts ............ 
Michigan ....... _ ......... 
Now Jorsoy ............... 
Now York ................ 
Ohio ..................... 
Ponnsylvnnin ............ 
Rhode Island ............. 
Vlrgi11ia .................. 
Wlsronslu .............. _. 

Wire-drawing \ 
blocks. 

Annual Num- capacity bar. (tons). 

43, DD7 3, 214, 000 

28, 119 1,005,000 

15Jli78 2, 149,000 

317 200,000 
2,3~ OG,400 

25,000 
4,35·1 021, 400 

300 190,000 
5G 24,000 

9,G{j[j 185,300 
50 2,250 

10,807 248, 300 
4,203 G9 500 
h,852 551:000 
~,279 952, 400 

185 28, 500 
50 150 
25 7,800 

\Vire-nail 
machines. 

Annual 
Nmn- capacity 
her. (lrngs of 100 

pounds). 

4,428 18, 757, 000 ----
1, 207 4,694,000 

3,221 14, 003, 000 

280 2, 500, 000 
11 22, 000 
47 300, 000 

626 3,389, 000 
320 J,392,000 

48 300,000 
109 258,DOO 

..... 20;000· 39 
150 200,000 

1, 400 3,570,000 
l,3~i 6,!ifi0,000 

75,000 
. .. 33· ··· ·62;000· 

Wovon·wiro 
fence 

machines. 

Annual 
Num- capac-

ber ity 
(tons). 

446 481, 000 
----

198 135, 000 

248 340,000 

2 l,800 
3 1,WO 
1 800 

128 185,500 
4G 52,800 

·--35· ·· io;ooo 
······ ........ -····· ........ 
"""ff ··37;000 

lfi4 192,000 
······ ···-·-·-...... ·---·---...... ·····---

The inquiry <lid not ask for specific information as 
to kinds of blocks, but a number of establishments 
furnished this and the specific data are summarized in 
Table 110 for all establishments reporting. 

Table 110 N"Ul!BER OF WIRE·DRAW!NQ 
BLOCKS. 

Annual 
CLASS OF MILL. capacity 

Ro- Fine (tons). 
Total. Rod. draw· wire. Ing. 

---------
Total. .•........................ 43, 697 ·3;:iw· ·a;2ai>" "i4; 75;( 3, 214, 000 

In mills roport!ng kind of blocks ...... 21, 4.'i4 l, 847,000 
Using-

Rod on~ .........•........... 453 453 """62i" ........ 247,000 
Rod an redmwlng ........... 2,645 2,024 . i4;764" 1, 123 000 
Rod, redrawing and fmo wire. 18,356 983 2,609 m;ooo 

In mills not reporting find of blocks ... 22, 243 ··-···· ·-····· ........ 1,367,000 

Materials, products, and equipment, in detail, by 
states.-Table 111 gives, for the United States as a 
wb.ole, detailed statistics of materials, products, and 
equipment of the wire industTy as a whole, and of the 
wire mills and wire departments separately. For 
the wire mills it also presents :figures for leading 
states. 
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THE WIRE INDUSTRY-DETAILED STATISTICS OF NUMBER OF ESTABLISHMENTS, MATERIALS, PRODUCTS, AND 
EQUIPMENT: 1909. 

[Tons of 2,000 pounds.] 

Table 111 WIRE MILLS USING PURCHASED RODS, Wire 
The wire 11-----------.,--------.-----,-----,--------I departments 

industry as a I ofrolllngmllls 
whole. Total. Massachu- New Jersey. New York. Pennsyl- All other and other 

setts. vania. states.i concems. 

Number o! establishments ..................... . 93 

MATERIALS U.~ED. 

Total cost ....• _ ....................................... --

Wire rods .......•.•.•.......................... 
Steel-

Ton"··-·-·· .. ······ ............... . 
Cost ............................... . 

Opcn-hearth-
'l'ons. - ....... -................ . 
Cost.-····-······· .. ··· .......•. 

Basic-
Tons ..... - ... _ ................ . 
Cost.- ........ -...... _ ......... . 

.Acid-
'rons . ........................... . 
Cost .......... - . -.... -....... · .. 

llessemcr-
'11on8 .•. .............................. 
Cost .............. _, __ ... -......... . 

Crucihle and othcr-
'l1ons .... .............................. . 
Cost .............. -...... _ ......... . 

Iron-
Tons_ ................ -...... -......... . 
Cost •........ ·-························· 

Cop~~;;; ................................. .. 
Cost .................................. ·· 

Other metals or alloys•-
Tons- ................ - ............... .. 
Cost.·-.·- ........................... .. 

Purchased wire: 
Tons .••............•....................... 
Cost ••............ _ ..... -.- ................ . 

$112, 799,51U 

2 514 504 
$67; 439; 887 

1, 359, 250 
$38, 532, 177 

1, 255, i47 
$35, 04li, 106 

103,500 
$3, 48li,071 

I, 148, 353 
$28, 340, 445 

r.,895 
$567,2115 

4,849 
$207,846 

151, 951 
$40, 9lli,084 

17, 944 
$4, 235, eon 

57,922 
$2,855, Ull 

lfie~g,~~~~~fe~fa~~~~~:: :: : : : : :::::: ::::::::: :: :: :: : : :: ::: ::: : : 
rRODUCTS, 

Total value ................... :.......... $180,083,52Z 

Wire, and mannfactures of wire .. . .. .•. . .. . . .. . $173, 349, 614 
Steel and iron-

Tons ........................... _... 2,471,858 
Value_............................. $120,li85,637 

Wire drawn for aale-
Tona ........... _ ............. .. 
Value •... -................... .. 

Plaln-
Tons ................ _ ........ .. 
Vaine ......................... . 

Coatecl-
'I1ons . .......................... . 
Value ......................... . 

Wire nails and spikcs-
Kcgs (JOO pounds) ................. . 
Value ............................ .. 

Wire brads, tackR, and ataplcs-
Ton.q .................... ___ ....... . 
Value ................ _ ........... .. 

Barbed wire-
'l1on~ ................................... . 
Value ............................. . 

Woven wire, fencing, and poultry net
ting-

'l'ons ... ............................ . 
Value ............................. . 

Wire rope and straud-
'r-ons .... .........•.................. 
Value •......... -................. .. 

Other wire products (springs, bale ties, 
cold-rolled fiat wire, etc.)-

Tous .............................. . 
Value .............. -............. _. 

Copper-
Tous .............................. . 
Value .............................. . 

Wire drawn for salc-
Tons ............................. .. 
Value ........... -................. . 

Wire products-

82f\,451 
$38, 845. 081 

472,040 
$22, 032, 230 

354, 405 
$1G, 212, 851 

13, 926, 8fil 
$27, 575, 774 

28,125 
SI, 324, 170 

323,565 
$13, 881, 517 

422, 127 
$21, 410, 170 

45, 303 
$6, G83, 771 

129. 945 
$10, 85G, 154 

154, 231 
$47, 184, 164 

139, 482 
$42, 33(), 274 

56 

$60, 042, 931 

$50, 810, 983 

850, 729 
s2a, 021, 8u7 

285,9fil 
SB,530, 361 

233, 105 
so, 095, 310 

52, 850 
Sl,841,'{)51 

558,048 
srn, 9;;0, 178 

o, 720 
$540, 328 

1,055 
$02,203 

102, 394 
$27, 402, 312 

935 
$264,601 

8,9·13 
$429,390 

Sl,G40, 172 
S7,lio2,386 

$84, 486, 518 

$79, 249, 809 

821,929 
$47' 934, 204 

343, 905 
$18, 823, 035 

188, 846 
$11, 340, 808 

155, 059 
$1, 473, 167 

3, 449, 753 
$7, 142,047 

7, 334 
$320,224 

71l,2C.8 
$3,343,856 

115,889 
$6, 724,077 

34, 140 
$5,450,064 

11,oor. 
56, 130, 901 

102,@4 
$30,831,646 

102,418 
$30, 736, 728 

10 

$5, 537, 893 

S4,004,247 

lOG. 501 
$2,887; 743 

63,886 
$1,673,885 

44,254 
SI, 186,088 

19, 632 
$487' 797 

40, 049 
$1,otll,074 

2,566 
8152, 784 

355 
$20, 107 

(') 
(') 

(') 
(') 

7, 769 
$303, 985 

S323, 955 
$905, 706 

$9, 579, 815 

$9, 517, 514 

101,077 
$8, 400, 173 

G9,081 
$4, 967, 941 

5G,9fl5 
$4,00G, 981 

12,086 
$960, 960 

(') 
(') 

(') 
(•) 

(') 
(3) 

(3) 
(') 

17, 587 
$2, 102,001 

(3) 
(') 

(3) 
(3) 

$22, 297, 737 

$20, 026, 428 

92,026 
S3, 318,324 

86,880 
$3, llll, 432 

61, 102 
$1, 994, 920 

25, 778 
$1, 121, 512 

4,821j 
Sl33,fi35 

320 
$08,257 

(S) 
(') 

62,915 
$16, 502, 6G9 

(') 
(3) 

112 
$8,291 

$424, 705 
$1, 838, 313 

$7, 823, 518 

$6, 908, 977 

14,850 
$561, 362 

14, 390 
$523,062 

13,040 
$448,262 

1,350 
$74, 800 

345 
$25, 700 

115 
$12,500 

~:i 
22, 195 

$6, 285,465 

(') 
(') 

249 
577,875 

$185, 851 
$050, 815 

$28,858,428 $10,065,431 

$26, 085, 989 

83, 630 
SS,017,520 

39,058 
$2, 550, 061 

19, 204 
$1, 341 .• CO! 

19.854 
$1, 209, OGO 

(') 
(3) 

('l (' 

(') 
(') 

25, 311 
$3,893,410 

17,832 
$1, 512,855 

02,ftSO 
tl7, 777, 115 

02,086 
$17, 777, 115 

$9, 722, 797 

14, r,32 
$1, 893, 995 

12, 151 
$1,338,220 

12, 150 
$1,33ll,413 

1 
$1,807 

('l (' 

('l (' 

22,375 
$7,653,209 

22,375 
$7, 053, 209 

Tons................ .. .. . .. . . .. . . . . 14, 749 186 (3) 
Value.............................. $4,847,800 $04,918 (3) ::::::::::::::: :::::::::::::: 

8 

$1, 749,265 

$1, 304, 7•18 

22, 807 
$902, 886 

13,028 
$402, 802 

12, 954 
$399, 657 

74 
$3, 145 

G, 123 
$185, 185 

3, 710 
$314,899 

('l (' 

(') 
(') 

$46,242 
$398,275 

$2,882, 192 

$2, 611,421 

23,205 
$1, 903, 110 

0,078 
$710, 909 

8, 753 
$694, 334 

325 
$10, 575 

131,826 
$384, 599 

(3) 
(3) 

(') 
(3) 

24 

$23, 134, 518 

$18, 566, 583 

614, 485 
Sl5, 351, 552 

107, 777 
$2,820, 180 

101, 755 
$2, 666,383 

6,022 
$153, 797 

506, 705 
$12, 530, 584 

3 
$788 

44 
$2, 188 

11,850 
$3,209,806 

10 
S3,037 

813 
$39,239 

$659,419 
$3,869,277 

$33, 100, 652 

$31, 312, 148 

599,379 
$27' 659' 400 

214, 537 
$9, 255,301 

91, 744 
$3, 970,539 

122, 703 
$5,284, 765 

3, 154, 795 
$6, 413, 196 

6,426 
$253, 717 

76,208 
$3, 343, 850 

110,3ro 
$6,002,809 

1,024 
$246,823 

32,424 
$2, 143, 695 

11, 707 
$3, 646,576 

11, 613 
$3, 581, 494 

94 
$65,082 

237 

$61, 988, 533 

1, 663, 775 
$44, 418, 026 

1,073, 295 
$29, 995, 816 

1,022,042 
828, 350, 796 

50,053 
81, 645,020 

590, 305 
$14,404,267 

175 
$17, 937 

3, 794 
$145, ti43 

49,557 
$13, 453, 772 

17,009 
$3,971,098 

48, 979 
$2,420,521 

,95, 597, OOi 

$94, 099, 745 

1,649, 929. 
S72, 051, 433 

482,546 
$20, 022, 040 

283,200 
$11, 282, 362 

109, 340 
$8, 739, (i84 

10,477, 108 
$20, 433, 727 

20, 791 
$1,003,94£1 

247,297 
$10, 537, 061 

300,238 
$14, 695, 093 

11, 103 
$1, 233, 707 

58, 039 
$4, 725,253 

51, 627 
$10, 352, 518 

37,064 
$11, 599, 546 

14, 563 
$4, 752, 972 Other metals or alloys'-

Tons ......... _ .. ,.................. 17,407 1,048 (') 702 319 .............. ('l 16,359 
Wir~a~~~Vii·reii-·a·aie:.:..................... s5,579,813 $484,orn <'l s291,354 s115. 59a .......... •••• <' $5,095, 794 

Tons ............. -.. . .. . • .. .. . .. .. . 15, 583 1 008 702 (') (S) 14 575 
wir~~~i-uctii:.:. .. -···.. ....... .... ... .. s4, 993,376 8459;583 :: ::: : : : : : : :: : s291,354 c•) :: : : : : : : : : : ::: (') $4, 533; 793 

Ton.• ...................... - .. . . .. .. 1, 824 40 (3) ('l (') 1 784 
Value ................... -.......... $58li,437 $24,430 (') ::::::::::::::: (3 :::::::::::::: (3) $562;001 

1 A!lothcrstatesembrace: Connecticut,3establish~ents; Illinois, 7; Indiana., 2; Kentucky, l; Michigan, 1; Ohio, ri; Rhode Island, 1; Virginia 1; Wisconsin, 2. 
• D1Str1h_uted by states as follows: Colorado, 1 estahhshment; Connecticut 9· Georgia l · IIiiuois 3· Indiana 2· Massachusetts 1 · New Jersey 4· New York 1 · Ohio 5' 

:Pen.nsylvn.ma, 8; Rhode lsland, 2. ' ' ' 1 
' ' ' ' 1 , 1 ' 1 ' ' 

•Included in toto.I, but amount not shown, in order to avoid disclosure of individual operations 
'Brass, bronze, German silver, zinc, etc., chiefly brass. ' 
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THE WIRE INDUSTRY-DETAILED STATISTICS OF NUMBER OF ESTABLISHMENTS, MATERIALS PRODUCTS AND 
EQUIPMENT, 1909-Continued. ' ' 

[Tons of 2,000 pounds.] 

Table I II-Continued. WIRE MILLS USING PURCHASED RODS, Wiro 
The wire departments 

industry as a of rolling milla 
whole. Total. Massachu- New Jersey. New York. Pell!lsyl- All other and other 

setts. vanla. states.' concerns. 

!'ROPUCTS-coutinued . 

.All other products, including scrap, dross, etc ••. $0,501,069 S5, 083,899 $54,303 $2, 050, 348 $339,897 $270, 771 Sl, 768,580 $1,417, 170 

.Amount received for custom work and repairing. $232,839 $152, 750 $7, 998 $122, 091 $2, 737 ............... ~ $19,924 $80,089 

Wire drawn, whet71el' for consumption or for ' 
sale (tons): 

2,389, 130 787, 322 Steel and iron •.•..••••••••• _ ••••••••••.•••• S8,7ii5 83,647 14, 631 22,948 577,341 1,601,814 
CoJ:per ..................................... 147' 150 101,890 ~:~ 62, 686 22,~~ (2) ~;~ 45,2M 
O er metals or alloys •••.••••.••••••••••••• 17,411 1, 051 702 ................... 16,860 

EQUIPMENT. 

Wire-drawing blocks: s 
43, G97 28, 119 Number ..........•.••.•••••••.••••••••••••• 9,450 . 10,286 703 387 7,293 15,578 

Annual caRaclty, tollll •••..••••••.•••••••••. 3,214,000 1,065,000 124,000 168,000 89,000 81,000 703,000 2,149,000 
Wire-nail mac inea: 

Number .................................... 4,428 1,207 109 39 ········-····· 120 939 3,221 
Annual capacity, kegs of 100 pounds ••••.••• 18, 757,000 4,694,000 258,000 29,000 ................... 132,000 4,275,000 14,063,000 

Woven-wire fence machines: 
Number ........•.....•..•.•..••..•..••••••. 440 198 85 ................. ................ .................. 113 248 
Annual capacity, tons ...................... 481,000 13ii,OOO 10,000 ....... ~ ........ ............... .............. 125,000 34n,ooo 

i All other states embrace; Connecticut., 3 estahllshments; Illinois, 7; Indiana, 2; Kentuclcy, 2; Michigan, 1; Ohio, 6; Rhode Island, 1; Virginia, 1; Wisconsin, 2. 
•Included in total, but amount not shown, in order to avoid dlsclosurn of individual operations. 
s Includes rod, redrawing, and fine-wire blocks. 

DETAILED STATE TABLES FOR WIRE MILLS USING PURCHASED RODS. 

Tables 112 and 113, which follow, relate exclusively 
to mills drawing wire from purchased rods, and it should 
be constantly borne in mind that such mills in 1909 
represented less than half of the w:ire industry and in 
1904 and 1899 a very much smaller proportion (about 
one-filth in 1899). 

Table 112 gives comparative statistics for 1909, 1904, 
and 1899 as to the number of establishments, persons 
engaged in the industry, primary horsepower, capituJ, 

salaries, wages, cost of materials, value of products, 
and value added to materials by manufacture. For 
the reason stated above, the progress of the wire 
industry in general can not be judged at all by the 
changes which took place between 1899 and 1909, as 
shown in this table. 

Table 113 shows, for 1909, more detailed statistics, 
by states, with reference to the same subjects that 
are covered by Table 112. 

WIRE MILLS USING PURCHASED RODS-COMPARATIVE STATISTICS, DY STATES: 1909 1 1904, AND 1899. 

Table 112 PEllSONS ENGAGED IN INDUS'rllY, Value 
added by 

munu-
Nnm-

Pl'O· Cost of Value of facttire 
her of Primary Capital. Salarlas. Wages. (value of 

STATE. Census. estab· prie- Wago horse- materials. products. 
rroducts 

lish- tors Salaried earners power. ess cost 
men ts. Total. and Olll• (iwerage of mate-

firm ployees. number). rials). 
mom· 
bers. Expressed in thonsands. 

-- --------
United States ...............• 1909 56 19,945 15 1,848 18,084 71, 059 $GO, 157 $2, 199 $10,316 $60,543 $84,487 $2319U 

1004 25 5,325 7 581 4,737 26, 856 14,899 798 2,859 30, 082 37,914 7,852 
1899 29 1, 715 18 94 1,603 9,979 4,242 136 860 7,014 9,421 2,407 

Massachusetts •••.....••............. 1909 10 4,092 6 368 3,718 10,498 8,011 404 2,218 5,538 9,580 4,~ 
1904 5 645 3 37 605 2,985 1,215 54 329 1,039 1,617 578 
1899 6 302 4 19 279 .......... 6G9 33 161 770 1,122 346 

New Jersey .......................... 1909 7 6,~~~ ......... 609 5,646 17,436 21,829 624 2, 767 22,298 28,858 6,560 
l!l04 4 ······r 59 619 4,150 2,017 86 316 9, 889 11, 104 1,215 
1899 3 192 15 176 -········· 1,105 29 122 2,899 3,375 476 

New York ........................... 1909 7 1,521 1 Sl 1,439 5,455 5,477 218 758 7,824 10,065 2 241 
1004 6 1,249 2 68 1, 179 4,576 4,788 176 637 8,005 9,4~1 1:396 
1899 3 55 3 7 45 ·········· 96 5 19 149 194 45 

Pennsylvania •.••.•.•.....•..•.....•• 1909 8 1,056 7 103 946 2,980 3, 935 141 493 1,749 2,882 1,133 
1904 3 118 2 13 103 280 273 19 06 115 246 131 
1899 9 303 6 23 274 .......... 762 27 122 378 607 229 

All other states ••.................... 1909 24 7,021 1 685 6,335 35,590 20, 905 812 4,080 23,134 33,102 9,068 
1904 7 2,635 ······4· 404 2,231 13, 865 6, 576 458 1,521 11,014 15,646 4,532 
1899 8 863 30 829 .......... 1 1, 610 42 436 2,812 4,123 1,311 
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WIRE MILLS USING PURCHASED RODS-DETAILED STATISTICS, BY STATES: 1909. 

' 
WAGE EARNERS-DEC, 15 OR NEAREST 

Table 113 l'ERSONS E!;'G.\.GED IN INDUSTRY. REPRESENT.\.TIVE DAY, 

Num-
Sain- Clerks. Wage earners. 16 and over. Under16. Pri-ber 

Pro- ried mary of 
horse-STATE, es tab- prie· officcrn, 

Number, 15th day of- power. Jlsh- tors super-
Total. Total. and intend· men ts. Fe- Fe-firm e~~"J Mule. Fe- Average Male. male. Male. mule. mom- male. number. Maximum Minimum 

bers. man .. month. mouth. 
agers~ 

--- ---------------- ---------
United States ..... 58 19, 945 15 384 1,240 222 18, 084 Do 19, 641 Ap 17, 131 19, 929 18, 944 884 87 14 71,959 

10 4,092 6 
111 I 207 50 3, 718 De 4,232 Ap 3,400 4, 132 3,973 99 48 12 10, 498 MMOOcbusetts ........•... 

Do 6,077 Mh 5,392 6,077 5, 581 467 29 17,436 7 O, 255 49 4G2 98 .5,046 New Jersey .............. 
De 1,593 Jo. 1,320 1,59'! 1, 4'17 140 5 

..... 2. 
5, 455 21 53 7 1,439 NewYork ............... 7 1.521 1 

No 844 1,001 MO 56 5 2,980 Ja 1, 032 8 7 59 13 946 ~ ...... 1, 051i 
31 I PennBylvauiu ............ 

7, 125 7,003 122 i 35, 590 All other statoo 1 .......... 24 7,021 1 172 459 54 6,335 ··········--- ···-········· ....... 1 ....... 

EXPENSES. 

Value 

Servlcoo. Materials. Miscellaneous. 
addecl by 
manufac-

Valueo! tnre 
STATE. Capital. products. (value of 

Taxes, y,roducts 
Total. Fuel and Rent inclnd- Con- ess cost 

Officials. Clerks. Wage rent of Other. offac- ing in- tract Other. of mate-
earners. power. tory. ternul work. rials). 

revenue. 

--
United States ..... $60, 157' 073 $77, 434, 862 $916, 497 $1, 282,851 $10, 316, 722 $1, 640, 172 $58, 902, 759 $37, 120 $204, 538 $0, 510 $4, 128, 693 $84, 486, 518 $23, 943, 587 

Massachusetts ............ a, 011,366 8, 724,594 184,246 220,174 2,218,267 323, 955 5,213,938 16,642 41, 230 444 505,698 9, 570, 815 4,041,922 
New Jersey .............. 21,828,514 27,352, 436 148, 741 474,838 2, 706, 9.51 424, 705 21, 873, 032 

'i.i)iis· 36, 609 . ...... 1,027,500 28, 858,428 6, 500,691 
New York ............... 5,477, 199 9,321, 121 155, 552 62,469 758, 079 185, 851 7,637,667 18,028 -·---·- 488, 057 10, 005, 431 2,2411U13 
Pennsylvania ............ 3, 934, 527 2,662,450 70, 950 70,240 493,241 46, 242 1, 703,023 11,507 ·o;oao· 267,247 2,882, 102 1, 132,027 
All other states 1 ......... 20,ll05,407 29,374, 201 357, 008 465,130 4,079, 184 659,419 22,475,099 5, GOO 97, 104 1, 239, 591 33, 100, 052 9, 960, 134 

1 All other states embrace: Connecticut, 3 ostablisllmonts; Illinois, 7; Indiana, 2; Kentucky, 1; Michigan, l; Olllo, 6; Rhode Island, 1; Virginia, 1; Wisconsin, 2, 

PART VI.-THE TIN-PLATE AND TERNPLATE INDUSTRY. 

GENERAL STATISTICS FOR THE INDUSTRY. 

Description of the industry.-Tin plates are thin 
plates or sheets of steel or iron, known as black plates, 
coated by dipping in a bath of molten tin. Terne
plates are black plates coated, in like manner, with 
an alloy of tin and lead known as terne mixture, the 
proportion of tin varying from 10 to 35 per cent. The 
term "terne" is taken from the French, and means 
dull or tarnished. On account of the lead in the mix
ture terneplates are much duller in appearance than 
tin plates, which latter are sometimes known us bright 
plates. There will be found in the Census Reports for 
the Twelfth Census, Manufactures, Pa.rt IV, page 109, 
a history of the tin and terne plate industry in foreign 
countries and in the United States, and a description 
of the processes of manufacture. 

Tin-plate manufacture involves two i·a<lically differ
ent processes-the rolling of the black plates and the 
dipping of them in tin or terne mixture. The manu
facture of black plate is a rolling-mill operation and 
the bulk of the dipping is performed. by clip1)ing de
partments of such rolling mills. Separate reports 
were, however, obtained for these dipping departments, 
as well as for the establishments which were engaged 
exclusively in the clipping branch of the industry and 
which bought their black plates, 

In the general statistical tables in Volumes VIII and 
IX of the reports of the Thirteenth Census the clipping 

of tin plate (including the dipping departments of roll
ing mills) is shown as a separate industry, the manufac
ture of the black plates being covered by the statis
tics for steel works and rolling mills. The statistics 
of mills rolling black plates are also included with those 
for other rolling mills in Part IV of this report. In 
the present report on tin and terne plate manufac
ture, however, statistics for the black-plate mills are 
also shown. The fast section of this report presents 
the combined statistics for the black-plate mills and 
for the tin and terne clipping departments or estab
lishments, the second section gives statistics for the 
black-plate branch of the industry separately, and the 
third gives the statistics for the tin-plate and terne
pla te dipping business. The last section is more de
tailed than the others, since it presents an analysis of 
that branch of the business which is treated by the 
Census Bureau as constituting in itself a distinctive 
industry. 

BLACK-PLATE AND DIPPING INDUSTRms. 
COMBINED. 

Table 114 gives the most import'ant figures relative 
to the tin-plate industry as a whole, including black
plate manufacture and tin-plate and terneplate dip
ping. It may be noted that some rolling mills which 
roll black plates for tinning also produce other plates 
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a.nd sheets and still other rolled products, the data 
for which are included in the statistics in this table. 

Table 114 ll!.A.CK·l'l.A.TE A.ND DIPPING INDUSTRY AS A WIIOLE. 

Number or amount. Percent of 
increaoo.1 

19011 1901 1899 18911- 1004- 1899-
11100 190!1 1904 

--
Number of establishments .. 34 44 GG -48.5 -22.7 -33.3 

Rollin~ black plates an<l 
'};f 27 35 ng/rig~ngiilacic .• i1inics. ······ ...... ...... 

but not dipping .•.... 3 8 9 ...... ...... ........ 
Doingtin-plato nn<l temc-

plate <lipping only , •.. 4 9 22 •••••• ....... ........ 
Persons engage<! in the 1!1· 

20,397 (2) (2) dustry •................... . ..... ...... ...... 
Proprietors and firm 

members ...•......... 7 (') (2) 
.. 66."6 Salaried employees ..•.. l,•13•1 861 726 97,5 18.6 

Wage earners (twemgc 
18,056 number) .............. 17, 164 141 82G 27.0 10.4 15.8 

Primary horsepower .....•.. 80, 76'1 (') (') . 'i7."i Capital ..................... $42, 008, 409 $31, 084, 487 $27,323,302 54.1 31. G 
Expenses ................... 61,078,213 30,330, 943 30, 025, :J54 69. 5 55.3 9.2 

Services ................ rn,au2,121 ll,406, 405 ll, 106,076 47.2 42.2 8.5 
Salaries ............. 1,027,814 0:!0, 682 818,015 99.0 73.8 H.5 
Wnf,es .............. 14, 724,613 10,M!J, 72:! 10, 288, OGl 43.1 39.4 2.6 

Materia s a .............. 42, 430, 4:!0 26,028, 250 24, •114, 150 7:!.8 63.0 6.6 
Miscelluneous ........... 2,205,350 1,815,288 505, 128 312.0 26.4 259. 4 

Value of products• ...••.... Oli,378,5~0 !2,GOO, BSO 41,322, 053 58.2 53.1 3.3 
'l'ln and ternoJ?lntcs ..... 45, 815, 140 34, 549, 543 31, 284, 145 46. 4 32.-0 10.4 
All othor pro nets ...... 19,563,434 8,141,337 10,007,908 9•J.9 140.3 -18.9 

Value added by munuft1c-
ture (value of products 
less cost of materials) •....• 22,948,150 16,062,030 16,907,903 35. 7 37. 7 -1.5 

t A minus Nlgn (-) denotes decrease. 
• Figures not av!lllab!o. 
s Excluding duplication In tho value o!blnck plates reported among tho products 

of tho bluck·p,lute Industry and among tho mo.terlnls of tho tin and tome dipping 
industry. 'I he value of tho blnck plates thus duplicated WM ln 1909, $28,9811151: in 
1904, $221988,237; ln 1800, $20,500,fi!IO. 

Of the 34 establishments in the combined industry 
in 1909, 27 both rolled black plates and dipped them, 3 
rolled black plates but had no dipping departments, 
while 4 were engaged in ti.11 and terne dipping onJy. 
The number of each of these groups of establishments 
was smaller :in 1909 than in 1899, but the decrease 
was greatest in the number clo:ing a dipping business 
only and tho number making black plates with no 
dipping departments. There has been a growing 
tendency to consolidate the two branches of the 
business. 

Tho not value of all products in 1909 (excluding du
plication on account of the black plates :figuring both 
as products of the black-plate rolling mills and as ma
terials for the dipping establishments) was $65,378,580, 
of which amount the value of tin and terno plates rep
resented 70.1 per cent. In 1904 the value of the tin 
and ter;ne plate product formed 80. 9 per cent of the net 
value of all products of these establishments, and in 
1899, 7 5. 7 per cent. The item "all other products" 
for the respective years comprises chiefly rolling-mill 
products other than black plates made in the rolling 
departments of the mills. The value of products of 
the industry in. 1909 was 58.2 per cent greater 
th.an in 1899. The value added by manufacture
that is, value of products less cost of materials-was 
$22,948,150 in 1909, and the number of wage earners 
18,956. 

03426° ---13---18 

:BLACK-PLATE MILLS. 

Table 115 shows the general statistics of the black
plate mills, exclusive of the clipping departments, for 
the years 1909, 1904, and 1899. The 30 establish
ments rolling black plate in.elude 3 equipped both for 
the manufacture of steel and for rolling the steel into 
plates, and 27 equipped for rolling only. The 3 estab
lishments comprising the first group reported prod
ucts in 1909 valued at $4,285,583 and the 27 in the 
second group, products valued at $42,104,403. The 
value of the plates turned over to dipping departments 
is sometimes fixed in a more or less a:rbitrary manner 
and may differ from the market value . 

Table llli BLACIC·PLATE MILLS, EXCLUDING DIPPING 
DEPARTMENTS. 

Number or amount. Per cent ol 
incre11se.t 

111011 1904 181111 1809- 190.f- l81J9-
1909 1U09 11!()4 

----
Number of establishments .• 30 35 44 -31. 8 -14.3 -20.5 
Persons enguged in the in· 

(I) (2) dustry .................... 14,551 ...... ······ . ...... Proprietors und firm 
a (') (') 393 members .............. 

"03:6 ··45;9 S.Ularlcd employees ...... 944 577 140.2 
Wage earners (average 

13 604 12,317 ll, 155 22.0 number) .............. 10.4 10.4 
Primary horsepower ........ 12;010 (') (2) 

"'46."9 ""2.'4 Capital. .................... $31, 103,59!i $21, 171, 248 $20, 673, 2-0/i 50.5 
Expenses ................... 43, 204,084 27,860,969 27,470,074 57.6 55.2 1.5 

Services ................. 12, 417, 633 8,803, 781 8,924,836 39.1 41.0 -1.4 
Salal'ies ............. 1,007,894 627 128 626, 692 91.4 60. 7 19.1 
Wa~es .............. 11,409, 739 8, 176

1 
653 8,398, 144 35.9 39.5 -2.6 

Materla s ............... 29,522, 147 171640; 773 18, 276, 566 61.5 67.4 -3.5 
Miscellaneous ......•.... 1,324,304 1, 425, 415 208,672 392.9 - 7.1 430.5 

Value of £roducts ......•.... 46,300,086 30, 395, 757 30,020,008 54. 6 52. 6 1.ll 
Value a ded by mannfac-

ture (value of i;roducts 
16,807, 939 12, 754, 084 11, 744, 042 43.6 32.2 8.6 Jess cost of mater als) ..... 

1 A minus sign (-) denotes decrease. • Figures not available. 

The equipment of the black-plate departments of 
tin-plate and ternep late mills is shown in Table 116. 

Table 116 IlLA.CK·PLA.TE DEPARTMENTS OF TIN·PLA.Tl!i 
AlfD TERNEPLATE MILtS. 

Num
ber of 
estnb· 
lish· 

men ts 
re

porting. 

United States: 
1969........................ 24 
1904........................ 26 
18991....................... (2) 

Pennsylvania: 
1900 ...... - ................. .. .. .. 14 
1904...................... ........ 15 
18991............................. (') 

All other states: 
1909...................... .... .... 10 
190•!........... ... ... ..... .. .. .... 11 
lSOQl....... ...... ... ............. (') 

1 Includes idle establishments. 

Rot-rolling mills. 

Annual ca-
N b pacity DD 

um er. triple turn 
Oong tons). 

335 1, 042,000 
315 707, 000 
332 641, 000 

164 681,000 
196 462,000 
160 314,000 

171 361, 000 
119 245,000 
172 327, 000 

'Figures not available. 

Cold· 
rolling 
mills 

(num
ber). 

268 
272 
294 

= 
163 
164 
157 

105 
108 
137 

TIN-PLATE AND TERNEPLATE DIPPING. 

The remainder of this section of tho report deals 
exclusively with the dipping of tin and terne plate. 
It covers the dipping departments of establishments 
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which also roll black plates, and the establishments 
which do dipping only. 

Summary and comparison with earlier censuses.
Table 117 summarizes the statistics of the tin and 
terne dipping industry for 1909, 1904, and 1899. 

-- ---

Table 117 TIN-Pl.ATE AND TERNEPLATE DIPPING INDUSTRY. 

Number or amount. Per cent of 
increuse.1 

11)01 1899 189\1- 1901- 1899-
1009 l!l09 1909 11l01 

----
Number of establishments .. 31 36 5i -45.fi -13.9 -36.8 
Persons engaged in the in-

5,846 5, 132 4,019 45.5 13. 9 27. 7 dustry .................... 
l'roprietors and firm 

4 1 15 -73. 3 300.0 -93.3 members .............. 
Salaried employees ...... 490 284 333 47.1 72.5 -14. 7 
Wage earners (average 

5,352 4,847 3,671 45.8 10. 4 32.0 number) .............. 
l'rimary horsepower ......... 8,154 8,900 3 515 132. 0 -9.3 155.8 
Capital. .................... $10, 994, 813 $10,813, 2:!9 $6,650:047 G5. 3 1. 7 62. 6 

Exps~i~fc.;;_~:: :: : : ::: : : : ::: 46, 705, 280 34,458, 211 29, 145, 846 GO. 6 35.8 18. 2 
3, 934, 794 2,092, 624 2, 181, 240 80. 4 46. 2 23.4 

Salaries ............. 019, 920 309, 554 291, 323 112. 8 100.3 6. 3 
Wages .............. 3, 314,874 2,383,070 1,889;917 75. 4 39.1 26.1 

Materials ............... 41, SS9, 434 31,375, 714 26, 728, 150 56. 7 33. 5 17.4 
Miscellaneous ........... 971, 052 389,873 236, 456 310. 7 149. l 64.9 

Value of ,fcroducts •.......... 47, 969, 645 35,283,360 31, 892, 011 50.4 36.0 10. 6 
Value a dcd by manufac-

ture (value of products 
6, OS0, 211 3,907,646 5, 163,861 17. 7 55. 6 -24.3 less cost of materials) ..... 

1 A minus sign (-) denotes a decrease. 

The bulk of the capital reported as invested in the 
industry represents capital assigned to the dipping 
departments of rolling mills manufacturing tin-plate 

·and terneplate, and the basis on which this assignment 
was made may not have been the same for all estab
lishments for all years. 

The number of establishments in the industry de
creased from 1899 to 1909, while the number of wage 
earners increased 45.8 per cent and the value of prod
ucts 50.4 per cent. 

The dipping of tin-plate and terncplate is a compara
tively simple process and is carried on principally by 
machinery. As a result, wages formed but 7.1 per 
cent of the total expenses of the industry in 1909, as 
compared with 89.5 per cent for materials. The value 
added by manufacture represented only 12.7 per cent 
of the value of products in 1909. The number of wage 
earners in 1909, 5,352, was less than two-fifths as great 
as the number employed in the black-plate mills. 

At the censuses of 1904 and 1899 Pennsylvania was 
the only state for which statistics for tin-plate and 
terneplate dipping were given separately. As shown by 
the figures in Table 

0

132, the average number of wage 
earners employed in the dipping industry in Pennsyl
vania increased 843, or 53.4 per cent, during the period 
1899-1904, but decreased 75, or 3.1 per cent, during 
the ·period 1904-1909. The value of products in
creased $6,811,000, or 54.4 per cent, during the earlier 
period and $5,892,000, or 30.5 per cent, during the 
later, while the value added by manufacture decreased 
$415,000, or 19.2 per cent, during the earlier period and 
increased $584,000, or 33.3 per cent, <luring the later. 
In 1909, 52.6 per cent of the total value of products of 
the industry was reported from Pennsylvania and 19.3 
per cent from West Virginia. 

Persons engaged in the mdustry.-Table 118 shows, 
by classes, for 1909, the number of persons engaged in 
the industry. 

Table 118 

CLASS. 

PERSONS ENGAGED JN THE TIN· 
rr~ATE ANn TERNEPLATE DIP .. 
PING INDUSTRY: 1909 

Male. Female. Total. I,, ____ , __ _ 

__ A_ll_c-la-s-se-s-.. -.. -.. -.-.. -.. -.. ---.. -.. -.. -.-.. -.. -.-.. -.. -.-.. 
1 --6-,8-461 1=-======I==~: 5,275 671 

Proprietors and officials .................... · .... -
1 
___ 9_8 1,

1 
____ 

1 
__ _ 98 ····--··· 

Proprietors and firm members.. . . . . . . . . . . . . . . 4 
Salaried officers of corporat10ns............... 20 
Superintendents and managers............... 74 

4 ········· 20 ········· 74 ····-···· 
Clerks'........................................... 396 320 76 

Wage earners (average number) .................. 
1 
__ 5,_3_52_

11 
____ 

1 
__ _ 4,857 195 

HI years of age nnd over....................... 5, 3221 
Under 16 years of ago......................... 30 

4,827 495 
30 ········· 

1 Includes other subordinate salaried employees. 

The average number of persons engaged in the tin
plate and terneplate dipping industry during 1909 
was 5,846, of whom 5,352, or 91.5 per cent, were wage 
earners. A considerable number of women, and a 
few boys under 16 years of age, were employed. 

In order to compare the distribution of persons en
gaged in the industry in 1909 according to occupational 
status with that in 1904, it IS necessary to use the 
classification employed at the earlier census (see In
troduction). Such a comparison is made in Table 119. 
Comparable figures for 1899 are not a.vailable. 

Tablell9 

CLASS. 

I 
PERSONS ENGAGED JN TIIE TIN-PLATE AND 

TERNEPLATE DIPPING INDUSTRY. 

-~-,,..-----

1909 

1------
1901 

11------11 

Per 
cent 
of in· 

crease: 
Number. ~?i;;:i:~ Number. ;:~;{~~ 1904-

1909 

----------1------ --------
Total. ...................... . 

Proprietors and firm members •.. 
Salaried employees .............. . 
Wage earners (avcrago number) .. 

5,846 
4 

490 
5,352 

t Less than one-tenth of 1 per cent. 

5, 132 
1 

28·1 
4,847 

100. 0 13. 9 
(1) 300.0 

5.5 72.5 
94.4 10.4 

The table shows a relatively large increase in salaried 
employees and a small increase in wage earners. 

Table 120 shows the average number of wage earn 
ers, distributed according to age periods, and in the 
case of those 16 years of age and over, according to sex 
for 1909, 1904, and 1899. The table indicates a mate 
rial decrease in the number of women employed. 

Table 120 AVERAGE NUMBER OF WAGE EARNERS INTHE TIN-PLATE 
ANI> TERNEPLATE DIPPING INDUS'l'RY. 

CLASS. 1909 190! 1899 

Num- Per cent Nnm- Per cent Num- Per 
cento! ber. of total. ber. of total. bcr. total. 

--- ------ -----
Total. ............. 5,362 100. 0 4,847 100. 0 3,671 100.0 

16 years of age and over ... 5,322 99.4 4, 791 98.8 3,039 99.1 
Male ................. 4,827 90.2 4,212 8G.9 3,014 82.1 
Female ............... 495 9.2 579 11. 9 625 17.0 

Under 16 years of age ..... 30 0.6 56 1.2 32 0.9 
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Wage earners employed, by months.-Table 121 
gives the number of wage earners employed on the 
15th (or the nearest represent11tive dn.y) of each month, 
during the ye11r 1909, for Ohio, Pennsylvania, 11nd West 
Virginia. 

Table 121 WAGE EATtNEl\S IN ~'JlE TIN-rLA'rE AJ<'D 
TE!tNErLATE D!Pr!NG l1'!DUSTHY: 1909 

MOm'I!. 

United 
States. Ohio. Pem1syl- West 

vanin. Virginia. 

January ............................. .. 
February ............................. . 
March ............................... .. 

:tfa~~::: :: : : : : : : : : : : : : : : : : : : :: : : : : :: :: : 
June .................... - ..... - .......• 
July ................................. .. 
August .......•.................•...... 

~8J\~:'r~~r: :::::::::::::::::::::: :: : :: : 
November ........................... __ 
December ............................ . 

4, 02·1 
5,187 
5,215 
5,568 
5,621 
fi, 775 
4, 771 
5,079 
5,215 
5,494 
5,692 
5,6S6 

871 
884 
896 
891 
803 
809 
655 
4:J8 
443 
448 
448 
·146 

2,021 
2,010 
1, 963 
2,278 
2,290 
2,3EO 
2, 261 
2,308 
2,406 
2,688 
2, 705 
2, 751 

1, 159 
1, 2.'!9 
1, 2f'i0 
1,.122 
1, 433 
1,.144 
1,356 
I, 353 
l,:J24 
1,337 
1,360 
1, 337 

Starting with a low number in January the number 
of wage earners in the industry in the country as a 
whole increased steadily to the maximum in June, then 
dropped to Lhe minimum-82.6 per cent of the maxi
mum-in July, and increased again steadily until 
November. Of the three states reported separately, 
Ohio shows the greatest fluctuations in number of wage 
earners and West Virginia the least. 

Prevailing hours of labor.-In Table 122 the wage 
earners in the tin-plate and terneplate dipping 
industry for the three leading states have been 
classified according to the hours of labor prevailing 
in the establishments in which they are employed. 
In making this classification the average number 
of wage earners employed during the year in each 
establishment i.s classified as a total according to 
the hours prevailing in that establishment, even 
though some employees work a greater or less number 
of hours. 

Table 122 AVERAGE NUMBER 01' WAGE EAltNERS IN THE TIN-PLATE 
AND Tl~ltNErLATE DIPPING INDUSTRY: 1909 

STATE, In est11blishmen ts with prevailing hOUl'S-

Total. Between Between 48 and 48 and 54. 54 nnli 60. under. 54. GO. 

------------
United Sta tee ..... 5, 352 729 .......... 2,841 1, 503 279 

Ohio .................... 076 ..... 200· ········· 461 137 78 
Penn~lvanin .. _ ........ 2,346 ·-······· 1,530 400 201 
West irginia .......... 1,335 523 ......... •156 356 ········ 

More than four-fifths of the wage earners employed 
in the industry in 1909 were in establishments where 
the prevailing hours of labor were 54 or from 54 to 60 
per week. Only 5.2 per cent of the total were em
ployed in establishments where the prevailing hours 
were as high as 60 per week. 

Character of ownership.-Of the 31 establishments 
in the industry, 2 were owned by jnclividuals, 1 by a 
firm, and 28 by corporations. 

Size of establishments.-The tendencv toward con
centration in large establishments, whi~h prevails in 
the iron and steel industry, is very marked in the tin 
and terne plate industry. This is plainly shown ht 
Table 123, which groups the establishments according 
to the value of their products for 1909 and 1904. 

Table 123 TIN-rLATE AND TEllNEPLATE DirrrnG INDUSTRY. 

Y ALUE OF PRODUCTS l'li:lt Nnmher of Value of products. ESTAlJLISIIMENT, establishments. 

1009 1904 1909 1111» 

-----
Total. ....................... -- 31 36 '47,909,645 $35, 283, 360 

Less than $100,000 .••••••••. _ .••••. 3 3 175,689 219,39i 
$!00,000 and less than u,000,000 ..•. 10 21 5,623,373 9, 940, 55 
Sl,000,000 •md over ................. 18 12 42,170,683 25, 123,411 

Per cent of total .•.. - ......... 100.0 100.0 100. 0 100.0 
Less than $100,000 •.•.•..•••••••... 9.7 8.3 0.4 0,6 
s100,ooo and Jess than s1,ooo,ooo .•.. 32. 3 58.3 11. 7 28.2 
$1,000,000 and over •••.••. - ......... 58.1 33.3 87.9 71.2 

Average per establishment •.....•.. ........... .......... $1,517,408 $080,003 

In 1909 there were 18 establishments which reported 
products valued at $1,000,000 and over each, as com
pared with 12 such establishments in 1904. The 
value of products of this group increased over 
$17,000,000, wl1ile the value of products for each of the 
smaller groups decreased. The average value of prod
ucts per establishment increased from $980,093 iii 
1904 to $1,547,408 in 1909. 

A classification of the establishments according to 
the number of wage earners employed is presented in 
Table 124. 

Table 12'1 

CLASS, 

Total.. ...................................... . 
Establishments employing-

6 to 20 w11.ge earners ......................... -.. . 
21 to 50 wage earners ................... - ....... . 
51 to lOOwage eamers ••••• - .• ·-······· ........ .. 
101 to 250 wage earners ........................ .. 
251 to liOO wage enrners ........................ .. 
Over 500wage earners •..... -- .................. . 

TIN-PLATE AND TEl\lIBPr.ATE 
DIPr!NG !NDUBTl\Y: 1909 

Num- Wage earners. 
lrnr of 

11 
_____ _ 

estab-
lish- A vernge Per cent 

ments. number. of total. 

31 

4 
2 
6 

12 
Ii 
2 

fi,362 

47 
88 

469 
2,035 
1,604 
1,109 

100.0 

0.9 
1.6 
8. 8 

38.0 
30.0 
20.7 

'l'hc largest number of establishments and the largest 
number of wage earners are found in the group employ.,. 
ing from 101 to 250 wage earners each. The average 
number of wage earners per establishment increased 
from 135 in 1904 to 173 in 1909. 

Expenses.-Table 125 gives, in percentages, the dis
tribution of the total reported expenses of tin-plate and 
tcrneplatc dipping plants in 1909 among the several. 
classes of expenses. 

The cost of materials constitutes a larger propor
tion of the total expenses in the tin-plate and ternc
plate dipping industry than in most other manufac-. 
turing industries. 

.--
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Table 12.r> 

STATE. 

~IN·J'LATE AND TERNEPLATE DIPPING IN
DUSTRY-PJ.m CENT OF TOTAL RE
PORTED EXPENSES REPRESENTED BY-

Misccl· 
Salaries. Wages. Materials. 0~~:~. pwscs. 

------------1---- -·-·~- ~-·-----
United States: 

1909. ••··• .....••.•.•••......•. 
1904 •• _ ...... - •...•............ 
1899 •.••.•.•••• ·•·••· ......... . 

Individual st1:1tcs; 1009: 
Ohio ... -·-·-······-················· Pennsylv1>nla ...................... . West Virginia._ .................... . 

1.3 
0.8 
1.0 

7.1 
8.9 
6.5 

89. 5 
Dl. l 
91.7 

==---==== 
1.0 
1.1 
1.6 

5.8 
5.4 
9. 7 

92. 5 
92.2 
84.2 

2.1 
1.1 
0.8 

0. 7 
1.3 
4.6 

the statistics as far as reported for 1909, 1904, and 
1899. The amount of primary power more than 
doubled between 1899 and 1904, but decreased some
what between 1904 and 1909. 

'J'able 126 

POWER. 

TIN-PLATE AND TERNEPLATE DIPPING INDUSTRY. 

Number of en
gines or motors. 

1909 lUO! 1899 1909 

Horsopower. Per cent distribu
tion of horsepower. 

1901 1899 1909 191H 1899 

------1------- ---·--- --- --·- ------
P~~:t~'..~~.':'.0.~'. 32 43 71 8,154 8,990 3,515 100.0 100.0 100.0 

========= 
owned ............ 20 40 71 8,137 8,928 3,505 09.8 oo.a 99.7 ------ --------- ------

Engines and power.-Power is not used largely in the steam........... 2~ 39 n 1,~~b s,s~i 
tin and terne dipping industry. The majority of the Gus.............. 1 ..... 

02 

a,505 97. a 
.. ···--- 2.5 

93. 8 99. 7 
0.0 ·····• 

establishments are departments of rolling mills, and in nented ............ ____ 3 _ ... _ .. __ 1_7 . ____ 
1
_0 _o_.:__0_·7 ___ 0_·3 

· h · t l t f Electric... . . . . . . . 3 3 .. . . . 17 12 .. .. . . . . o. 2 0.1 ..... . many such cases t ere is no sepu.ra ·e power pan or other............................ ........ 5o 10 ...... o.o 0.3 

the dipping department and the quantity of power Eleetrlemotors. 102 21 1n 1,147 253 - 398 100.0 100.0 lOo.o 

supplied from the general power plant can not be 
'segregated accurately. In 1909 only 15 of the 31 
establishments, and in 1904, 20 of the 36 establish
ments, reported concerning power. Table 126 gives 

Run by current 
generated by es
tablishment. --·. Run by rented 
power .......... . 

99 18 16 1, mo 
17 

241 

12 

398 08. 5 95. 3 100. 0 

1.5 4. 7 

SPECIAL DATA AS TO .MATERIALS, PRODUCTS, AND EQUIPMENT OF TIN-PLATE AND TERNEPLATE 
DIPPING ESTABLISHMENTS. 

Materials.-Statistics as to the quantity and cost of 
the materials used in the tin-plate and terneplate dip
ping industry in 1909, 1904, and .1899 are given in 
Table 127. 

The quantity of black plates dipped increased dur
:ing the period 1904-1909 a little over 3001000,000 
pounds, or 29.6 per cent, and their cost $5,989,145, 
or 26 per cent, as compared with increases of nearly 
192,000,000 pounds, or 23.2 per cent, in quantity and 
$2,3231158, or 11.2 per cent, in cost during the period 
1899-1904. No black plates of foreign manufacture 
were reported as used in 1909, while in 1899, 2,358,607 
pounds of foreign plates were used. In 1909, 97.7 per 
cent of the black plates used were produced by the 
rolling-mill departments of the concerns doing the dip
ping, and in 1904, 92.6 per cent. 

Of the 1,321,071,691 pounds of black plates used in 
1909, only 8,726,538 pounds were iron plates, the 
remainder being steel; the kind of steel, however, was 
not reported. In 1904 the plates of domestic manu
factme used were distributed as follows: Bessemer 
steel, 89.4 per cent; open-hearth steel, 10.5 per cent 
(1.9 per cent acid and 8.6 per cent basic); and iron, 
one-tenth of 1 per cent. 

The cost of black plates formed 77.3 per cent of the 
cost of all mateTials in 1899, 73.3 per cent in 1904, and 
69.2 per cent in 1909, while the percentage of the total 
cost represented by coating metals increased from 
18.4 per cent in 1899 to 22.6 per cent in 1904 and 
23.1 per cent in 1909. The statistics indicate a de
crease i.n the a;erage cost of black plates per pound 
and an increase lll the average cost of coating metals 
used per pound of black plates. This increase in the 
cost of coating metal is due entirely to an advance in 
the price of tin, lead showing a decrease in average 
cost per pound. 

Table 127 TIN·PLATE AND TEltNE!'J,ATE DIPPING INllUSTltY-MATE· 
Jll.A.l,H USED. 

-------
MATERIAL. Number or amount. Per cent of 

incrcaso.1 

1909 llJM 18lJlJ 1899- 1004- 18Dll-
moo 1900 1004: 

---Total cost ....... '~41, 889,434 $31, 375, 714 $26, 728, 150 66. 7 33. 5 17.4 
Black plates or sheets: 

1, 019, 008, G57 s21, 010, mm 50.6 20,6 23.2 Pounds- ........ 1,321,071,GOl Cost ............ $28, run, 151 $22, 992, 000 $20, 068, 848 40.2 20.0 11.2 
Produced by the 

csta blishmcnt re-porting-
~:i 30.8 Pounds .. -...... 1, 291, 048, 10iJ 943, 798, 583 ...... ..... 

Cost ............ $28, 245' 234 $21, 154, 388 ...... 33.5 ..... Purchased-
Pounds ......... 30,023,582 ' 75, 810, 074 gi ...... -G0.4 . .... Cost ............ $735, 917 Sl,837, 618 ...... -60.0 ..... Coating metals: 

27, 15·1, 258 fiO. 7 20.1 19.5 Pounds ........ 40, 927, 759 32,445, 104 Cost ............ $9, 670, 037 $7,075, 722 M, 027,090 96.3 36. 7 43.6 Tin, including tin 
con tents of ternc mixture pnr-
chased-

Pounds ......... 31, 077, 051 24, 2•J3, 851 20,282, 778 trn. 2 28. 2 10.5 Cost ............ $9,235, 718 $0, 700, 104 $4, 528,473 103.0 37. 7 48.2 Load, including 
lead contents of terne mixture 
purchased-

19.4 Pounds ......... 9,8!i0, 108 8, 201,253 6,871,480 43.3 20.1 Cost ............ 5434,319 $300, 558 $398, 017 v.o 18.li -8,0 In condition pur-chased (included above)-
Pig tin-

Pounds .... -.... 28,58G, 267 /'l (') ...... ....... ...... Cost ............. 88,490, 794 'J (') ...... ...... ...... Pig lead-
Pounds._ ....... 2, 708,496 (•) ('l . ...... ....... ...... Cost ............. $117, 05G (') (' ...... ...... ....... 'rerne mixture-
Pounds ......... 9, 632, 990 ('? r·) ...... ...... ..... Cost ............. Sl, 061, 58" (' ') ······ ...... .. ~ ... Fueland rentof power .. 8289, 675 $159, 780 $93,45G 210.0 81.3 71. 

AU other materials ...... $2, 9•.S, 571 $1, 148, 100 51,038, 750 183. 9 150.8 10.5 
0 

1 A mmus sign (-l denotes decrease. 
•In addition, the following materials were used in tlrn manufacture of tin-plate 11nd terneplate by 3 establishments classified as engaged in the manufacture of 

babbitt metal and solder, stamped und ennmeled ware, and tinware, respectively: 
MATERIAL. Pounds. Cost. 

Bl Total cost ........................................................ . 
C ai!< plates or sheets (domestic)........................... s, 031, 038 oa Il!g l)letals ................. _. . . . . . . . . . . . . . . . . . . . . . . . . . . 388, 227 

¥~~~::iiiiXtm:0::::: :: : :: : : : : : : : ::: ::: : : : : : : : : : : : : : : : : : : ~~~:roi 

$271, 955 
204, 555 

07, 400 
44, 795 
22, 005 

a Figures not available. 
1 Black. plates used by establishments not equipped for the manufacture of black plates, 

and ;ia,ig_ne mixture purchased not reported separately; contents reported as tin 
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The chief materials included under "all other mate
rials" are boxes, which constitute a large item of 
expense, palm oil, sulphuric !Leid, tinning flux, bran, 
and pink meal. 

Products.-Table 128 gives comparative statistics of 
the quantity and value of the various classes of prod
ucts of the tin-plate and terneplate dipping establish
ments for the United States as a whole and for the 
state of Pennsylvania separn.tely. 

Table 128 ~'IN-PLATE AND TERNJ~PI,ATE llIPPING INDUSTI\Y-PI\ODUCTS. 

Nmnlier or umount. l'ercont or 
!'!iODUCT. increaso.1 

190!1 1901 1890 189!1- 100·1- 1890-
1000 moo 190·1 

-- ----
UNITED STATES. 

Total value .•... '$~7,969, 045 $35,283,300 $31, 892, oil 50.4 36. 0 10. 6 
Tln·phlto and tome· 

plate: 
1,315,313,132 Pounds ••...... 1~20,~84,851 $40,001,022 M.9 28.2 20.0 

Value .......... 5'151815, l•JO 3'1, 5·10, 543 $31, 284, 145 40.5 32.6 10. 4 

Tin~~~ ........ 1,l'Z3,008,R7fi R07,520,!l81i 707, 718, 230 58.R 20.6 22. 0 
Valuo .......... $38, 250, 885 $28, 420, 071 $20, Ma, 021 41). 7 3'1.6 11. 3 

Terneplato-
Pounds ........ 101, 34'1, 257 108, 857, 860 141, 2&~, 783 35.4 20.4 12.4 
Vaine .......... $7,555,201 $11, 110, 572 $5, 731, 124 31.8 23.5 0.8 

Other sheet Iron or 
shoot steel tinned or 
terneplutod, taggers' 
tlnl otc.: 

10,400,03·1 0,55li,8fili 1,000, 473 1'~3i:~ 105.0 555.3 Iounds ............ 
Value .............. $520,41\fi $217,·170 $80, 402 130.3 151. 4 

All other prod nots ..... $1, 63·1, 034 $510, 341 i52l,374 213.4 210.5 -1.0 
.. 

l'ENNSYLYANIA. 

Total value ..... $25,234, 000 $10, 341, 001 ~12, 530, 001 101.4 30.5 54.4 
Tln-plate aml terno-

pinto: 
Pounds ••...... 605, 377 I 287 583, fiOO I 140 33•1, 008, mm 108.2 10.2 74. 7 
Value .......... $23, 750, 750 $18, 028, 307 $12, •JOI, 252 91.5 25.5 52.0 

Tlnp,luto-
'ounds ........ 048, 502, 133 524, 005, 922 2fJ0,870,332 152.fi 23. 5 104.3 

Vllluo .......... $21, 087,492 $10, li·l7, 120 $0,137,4~3 137.3 31.1 81.1 
Torneph\to-

l'ound.q,, •..... 46, 870, 15·1 58, 603, 218 77, 120, 048 -:io.2 -20.1 -23.0 
Valuo .......... $2,063,258 $2, 381, 277 $3, 2(13, 760 -30.8 -13.4 -27.0 

Other sheet iron 01' 
sheet steel tinned or 
t\)rnoy,lutotl, taggers' 
tm, e c.: 

Pounds ............ 18, 007, 507 0,565,86.1 200, 473 8,012.5 175.0 3, 170.2 
Valno .............. $484, 211 $217, •170 $6,•102 7, 358. 6 122. 7 3,249. 0 

All other products ..... $000, 105 $100,088 $123, 2·17 710. 7 400.5 59.l 

ALL OTIIEI\ S'rATES, 

Total value ..... $22, 785, 679 $15, 941, 399 $191 3Gl, 020 17.4 A2.6 -17.7 
Tin-plato and terno-
. pllite: 

Pounds ...•..•• 010, !l3fi, 8•15 442, 785, 711 51'1,095,042 20.4 40.0 -14.0 
Valuo .......... $22, Q(\4, 390 $15, 021, 140 $18, 882, 803 JG, 8 41.2 -17.3 

Tin Flato-
otmda ........ 475, 466, 742 3•12, 021, 003 450, 838,007 5.5 38.8 -24. 

Vo.Jue .......... $10, 572, 303 $11, 882, 851 $10, 416, 538 1.0 39.5 -27.6 
Torneplate-

Pounds ..•.••.. 144, 460, 103 100, lM, 648 64, 156, 135 125.2 44.2 50,l 

Other 
Value .......... $5, 402,003 $3, 738,295 $2,407, 355 122.6 40.9 51,5 
sltcot Iron or 

sheet stool tinnotl or 
t!ll'noplatod, taggers' 
t.inl etc.: 

800,000 60. 7 Iounds ............ 1, 333, 367 ............. ....... ....... 
Value .............. $36,254 ············ $80,000 -54.7 ...... ........ 

All other prod nets •.••. $034,020 $320,253 $398,127 59.5 08.3 -10.6 

1 A minus sign (-) denotes dooma8e. 
'In addition tho following protlucts woro manulaoturcd for use In tlte samo 

establlshmont or /or salo by a cstabllshmontsclasslfied as engaged In tho manufacture 
of babbitt metal and solder, stamped and onamelod ware, o.nd tinware, rcspcctlvoly: 

!'RO DUCT, Pounds, Value. 

8,389, 200 $398,143 
7,4UO, 200 350, 471 
4,958,400 214, 761 
2,536,800 135, 710 

894,000 47,672 

Tln ?otal. ............................................. . 
-~ii;,te and torncpltito ................................ .. 
T plate:············································· 

Other0~~~l~~~;; o~ 'ai;,j,ji ~tccii "{1;i1icid." ~~: tornepi1;1~'ci,' tag:· 
gers' tm, etc ............................................ . 

The total production of tin plate and terneplate and 
taggers' tin (including other sheets, etc.) by establish
men~s engaged in tin-plate and terneplate dipping in 1909 
was 1,334,714,066pounds1 valueclat$46,335,611,ascom
pared with l,032,940,706pounds, valued at $34,767,019, 
in 1904, ancl850,00,1,495 pounds, valued at $31,370,637, 
in 1899. The increase in output between 1899 and 
1909 was 57 per cent, and in value, 47.7 per cent. 

In addition to tho production of tin plate and terne
plate by establishments in the dipping industry, a small 
production was reported in 1909 by three establish
ments which were engaged primarily in other branches 
of manufacture but which incidentally macle some tin 
plate and terneplate, chiefly for use in their own further 
processes. The total output of tin plato and terneplate 
and taggers' tin made by these three establishments 
amounted to 8,389,200 pouncls, making an aggregate 
production in all classes of establishments of 1,343,-
103,266 pounds. The output and v11lue of tin plate and 
terneplate made by establ:shments not classifiecl as 
in the tin-pln,te and terneplate dipping industry was not 
reported separately in 1904 or 1899. 

Of the combined output of tin plate and terneplate and 
tn.ggcrs' tin in 1909, tin plate formed 84.1 per cent, terne
plate 14.4 per cent, n.nd taggers' tin and other tin orternc 
plated sheets 1.5 per cent. The proportion repre
sented by the several cfosses was substanliin.lly the same 
in 1904 n.nd 1899, except that the proportion of tag
gers' tin, etc., was somewhat smaller. 

The state of Pennsylvania produced 57.7 per cent of 
the total tin plate product of the country in 1909, West 
Virginia 16.8 per cent, Ohio 14 pm· cent, and all other 
states only 11.5 per cent. In 1904 Pennsylvania pro.:. 
duced 60.5 per cent of the total and in 1899, 36.3 per 
cent. Of the total terneplate product Pennsylvania 
produced 24.5 per cent in 1909, West Virginia 35.8 
per cent, and Ohio 28.8 per cent. In 1904 Pennsyl
vania produced 36.9 per cent of this product and in 
1899, 54.6 per cent. 

Production compared with imports and exports.
There has been a great change in the relative impor.: 
tance of imports, as compared with the domestic produc
tion of tin plate and taggers' tin. This change is shown 
by Table 129, which gives the domestic production in 
each of the census yeaTs since 1889, together with the 
exports and imports during the same year. 

The establishment of the tinplate industry in the 
United Stn.tes dates from 1891, practically the entire 
domestic market previous to that date being supplied 
by imports. By 1899 the clomestic production had 
become over six times as great as the imports, while 
in 1909 it was over nine times as great as the imports, 
and there was a considerable exportation of the 
domestic product. The larger part of the tin plate 
which is now imported is manufactured into tin 
cans which are subsequently exported, a drawbuck 
of the duty paid upon the imported tin plate being 
secured. 
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'I'nble 129 TIN PLATE, TERNEPLA.TE, .A.ND TAGGERS' TIN, 

Quantity (pounds). Per cent of lncreaso.1 

1009 1904 
1899- 190<1- 1899- 1889-
1909 1909 1904 1899 1899 1889 

-------------------1------1-----l-----1------ ------------

Retained for consumption, total ....................... 1 =~1,=46=2;,,' 3=87,;,' 5=7=9 l==l,=17=3=, 3=29=, 6=6=7 ,l==98=l=, 2=97=, 4=5=5 'l==74=0,=1=55=, 0=4=0 ll==4c=9.=:"'0 

Domesticproduction .......................................... 1,343,103,260 1,032,940,706 850, 20~48,.46~g (') 6, 8g~:~ ~~·f 
5 

~i·~ ········· 
24. 6 19. 6 3.4 

Exportsofclomesticproduct................................ 20.893,368 17,691,351 " ............... · ,8 ......... . 
lm R~tainedforCOlIBllJllption.................................. 1,~~ii·~g~·l~~ l,~~~·~ig·~ig m:i~~:~~~ ""742:i35;7s7' 5~J Jn ~ii:i "":_:82:2 Pif s .... i.................................................. '30:100 '180:450 378,866 1,979,7'17 -91.9 -83.0 -52.4 -80.9 

R~i:i~~~sio"r"cciii~ii1ii1;ii;,;;::::::::::::::::::::::::::::::::: 140,111,6s1 15s,oso,312 1a1,s91,51s 740,1s5,010 o.5 -1u 20.1 -82.2 

Per cont of total retained for consumption: 
Dom~stic .................................................... .. 90.4 

9.6 Fornign ...................................................... . 

1 A mlnus sign (-) denotes decrease. 

Dipping sets.-Tablc 130 shows the equipment and 
daily capacity of the tin-plate and. terneplate dipping 
establishments in operation in 1909, 1904, and 1899. 

Table 130 TIN·PLATE .AND TERNEl'LATE DIPPING INDUSTRY. 

Number of dipping Daily capacity of sets, 
single tum (pounds,ex-sets. pressed in Lhousands). 

Num-
berof 
estab- Emplol•ed 
lish- on-

monts. 
'l'otal. Total. Tin Terne-

Tin Torno-
plates. plates. 

plates. plates. 

------ --- -----
United States: 

190ll ............... I 34 673 455 118 2,840 2,076 764 
1904 ............... '38 619 499 120 3,454 2,887 567 
1899 ............... 57 583 (') (') 2, 733 2, 004 729 

------ --- = --
Ohio: 

1909 ................. 4 74 55 19 487 360 127 
1904 ................. 5 95 60 35 558 447 111 
1899 •••••..••••.•••.. 13 103 (') 

Pennsylvania: 
(') 495 358 137 

1909 ................. 18 318 205 53 1,570 1,184 38G 
1904 ................. 19 321 200 55 1,889 1,554 335 
1899 ................. 25 285 (') (3) 1,198 792 400 

West Virginia: 
1909 ................. 6 99 72 27 472 332 140 
1904 ................. 4 54 40 14 345 273 72 
1899 ................. 2 23 (') 

All other states: 
(') 154 75 79 

1909 ................. G 82 63 19 311 200 111 
1904 ................. 1D 149 133 10 GG2 !l13 49 
1899 ............... 17 172 (') (8) 880 779 107 

llncludes 3 cslablL~hmenls; 1 each in lllinois, Michigan, and Pennsylvania, 
not classified us engaged in the tin plate and tcrneplato industry. 

•Includes 2 establishments in Illinois not classified ns engugctl in the tin plate 
ancl tcrncplato industry. 

•Not reported scpamtoly. 

The table includes also for 1904 and 1909 the equip
ment of the few establishments in other industries 

86.5 
13. 5 

80.G 
13. 4 

•Not reported separately. 

that made tin plate as an intermediate or secondary 
product. 

The tin-plate and terneplate product for 1 909 was 
equal to 77.6 per cent of the full capacity of all active 
establishments on double turn on the basis of 300 
working days for the year; the output of tin plate 
alone was 90.6 per cent of the annual capacity of tin
ning sets on double turn, and the terneplate product 
42.3 per cent of the capacity of terne dipping sets. 
In 1904 the tin-plate and terneplate product was 49.5 
per cent of the capacity of all active establishments 
on double turn. 

The majority of the establishments operate on double 
or triple turn. Of the 31 establishments in the tin-plate 
and terneplate dipping industry proper, 5 operated on 
single turn in 1909, 10 on double turn, and 16 on triple 
turn. The aggregate daily capacity of these plants as 
operated was 7,016,000 pounds, and their actual out
put in 1909 was 62.5 per cent of their total capacity, 
on the basis of 300 working clays for the year. There 
were, in 1909, 14 establishments engaged in the manu
facture of tin plate exclusively and 4 in the manufac
ture of terneplate exclusively, while 13 establishments 
made both tin plate and terneplate. Five esta.blish
ments reported 49 tin-plate or terneplate sets as being 
in course of construction. 

Materials, products, and equipment, by states.-The 
detailed statistics of materials, products, and equip
ment for the tin-plate and terneplate dipping industry 
in 1909 are given in Table 131. 
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TIN PLATE AND TERNEPLATE-DETAILED STATISTICS OF NUMBER OF ESTABLISHMENTS MATERIALS, 
PRODUCTS, AND EQUIPMENT, BY STATES: 1909. ' 

Table 131 

Number of establislunents ........................................... _ .... _ .. 

MATERIAJ,S USED. 

Totalcost ........................................................... . 

Black plates or sheets: 
Pounds ................................................................. . 

Produced by establishment reporting ............................... . 
Purchased .......................................................... . 

Cost ....................... · .. ······ .. ··.········-··············· -- · · · · ·· · 
Coating metals: 

Pounds •••............................................................... 
'£in, including tin contents of terno mixture purchased .............. . 
Lead, inolucling lead contents of tome mixture purchnsocl ..... _ ..... . 

Cost ..•................................................................... 

In condition purchased
Pig tin-

Pounds ........................................................... . 
Cost .............................................................. .. 

Piglead-
Pounds ........................................................... . 
Cost ............................................................... . 

'l'erne mixture-
Ponnds ........................................................... . 
Cost ............................................................... . 

AU other mo.terlals .......................................................... . 

l'lt01JUCTH. 

Total value .......................................................... . 

Tin plate and torneplate: 
Pounds ............................................................ . 
Value ............................................................... . 

Tin B~i;;1~ds .............................................................. . 
Value ....................... - - - -- -- . - --. - - . -- -...... ---- --- -....... .. 

Terneplate-
Ponncls .......................................... -............. -- ... . 
Value ............................................................... . 

Other sheet iron or sheet steel tlnnecl or torneplatccl, taggers' tin, etc.: 
Pounds ................................................................. . 
Value ................................................................... . 

.All other products ........................................................... . 

EQU!l'ME!'(T. 

Tin-plate or tcrneplatc dipping sets at end of year: 
Comploted-

Number •...•................•.............................•......... 
Usually employed on tin plate .................................. . 
Usually employed on ternoplate ................................ .. 

Daily capacity, single tum, pounds ............... _ .. _ .............. . 
'l'in plate ................. _ ...................................... . 

Build!ni,';;:~~l~~~: :: :: : : :: :: :::: :::: :: : ::::::::::: :: : :: : :::::: :: :::::::: 
Number of establishments operating on-

Singlo turn ............................... -................ · .. · · · · .. · · ·. · · 
Double tnrn ............................................................ . 
'rriple turn .............................................. · ............ ·-·· 

Daily capacity as oporatocl, whether on single, double, or triple turn, pounds .. 

Hot black-plate mills at encl of your: 
Completocl-

Nnmbor ............................................................ . 
Annual capacity on triple turn, long tons. - -........................ . 

Builcling-
Number ........................................................... . 
Annual capacity on triple turn, long tons ........................... . 

Cold mills, complotccl .•....... _ ........................................ - -

United States. 

31 

$41, 889' 434 

1,321, 071, GDl 
1, 201, 048, 109 

30,023, 582 
$28, 981, 151 

40, 927, 7,19 
31,077, C.51 

9,850, 108 
$9, 070, 037 

28, 586,207 
$8, 490, 794 

2, 708,406 
$117,656 

9, 632, 996 
Sl, 001, 587 

$3,238,246 

$47,969,645 

1, 315, 313, 132 
$45, 815, 146 

1, 123, 968, 87 5 
538, 259, 885 

191, 344, 257 
$7,055,201 

19,400, 934 
$520, 465 

$1,634,034 

563 
450 
113 

2, 795, 072 
2,055, 915 

740,0~~ 

5 
10 
16 

7,010,203 

335 
1,042,088 

20 
30,600 

268 

Ohio. i:iennsylvauia. 

4 17 

$7,156, lU $22, 898, 352 

213, 7G4, 915 705, 748, 494 
213, 7G4, 915 703, 854, 394 

....... i5; i43; 579. 1,894, 100 
$15, 801, 297 

8,064, 988 20, 209, 205 
4,897, GOO 17, 348, 711 
3,lfi7,388 2,920, 494 

$1,587, 798 $5, 305, 175 

3,872, 221 
$1, 142, 704 

16,858,292 
$5,032, 023 

249,000 1,421,210 
$10, 012 $02, 338 

3, 943, 7f>7 1, 980, 694 
$434, 482 $210,814 

S4231767 $1, 791,880 

$7, 889, 367 $25, 234, OGG 

212, 737, 039 
S7, 600,423 

695, 377' 287 
$23, 7 50, 7 50 

157' 584, 871 
$5, 500, 501 

648, 502, 133 
$21, 087' 492 

55, 152, 168 
$2,168,922 

46,875, 154 
$2,063,258 

. ................... 18, 007, 567 
.. .................... $484,211 

$219,944 $999, 105 

74 311 
65 2G3 
rn 48 

487, 164 1, 533,872 
359, 92,1 1, 172,311 
127,240 301,sg~ ...................... 

................. 2. 3 
6 

2 8 
1,301,399 3,t\18,308 

98 164 
143, 795 681,398 

...................... 10 

·--············37· 3,~~~ 

1 All other states embrace: Illinois, 1 establishment; Incl!aua, li and New York, 2. 

West V irgin!a. All other states.1 

6 

$7, 367,266 U,468,672 

254, 685, 445 
228, 857, DD2 
25, 827,843 
$5, 039, 683 

140,872,837 
144, 571, 198 

2,301,639 
$2, 996, 592 

7, 927, 714 4, 665, 852 
5,269,178 3, 562, 1G2 
2,658,536 1, 103, 690 

$1, 069,975 $1, 107, 089 

4,663,663 
$1, 370,602 

3, 102,091 
$945,565 

935, 148 103,129 
lH0,248 $4,458 

2,328, 903 
$259,225 

15370,632 
157, 066 

$657, ()08 $3!i4, 901 

$9, 257, 524 $5, 588, 688 

257' 807' 150 149, 391, fi50 
$8, 922, 099 $5,472,874 

189,239,233 
$6,360,880 

128, 042, 03~ 
$4, 711,012 

68, 507, 923 
$2,501,219 

20, 749,012 
$701,862 

} $335, 425 $115,814. 

99 79 
72 60 
27 19 

471, 931 303,005 
332,010 191, 661 
139, 912 111,Mij 

15 

. ............... 2. 2 
. ............... 2 

4 
1, 293, 793 802, 793 

45 28 
141;031 76,264 

10 . .................. 
33,000 

46 
.. ............. 22 
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DETAILED STATE TABLES. 

The principal facts derived from the census inquiry 
concerning tin-plate and terneplate dipping are pre
sented in two general tables. 

of the industry in the United States and in the state of 
Pennsylvania for the years 1909, 1904, and 1899. 

Table 132 gives the more important general statistics 
Table 133 give~ similar statistics in a somewhat 

more detailed form than Table 132 for 1909 only. 

TIN PLATE AND TERNEPLATE-COMPARATIVE STATISTICS, BY STATES: 1909, 1904, AND 1899. 

Table 1S2 PERSONS ENGAGED IN INDUSTRY. 

I 
Value 
added 

I 
by 

manu-

Num- Capital. Sn.la- Wages. Cost o! Valneo! lac tu re 

hero! Pro- Primary rios. materials. products. (value 

STATE, Census. est ab- prie- Wage horse· of 

J!sh- tors Salaried power. 
produo 

Total. and 
earners less cost 

men ts. em- (average 
firm ployees. of mate-

mom-
number). rials). 

hers. ~ 

ts 

Expressed in thousands. 

--- --- --------
United States .................... 1909 31 5,846 ' 490 5, 352 8,164 $10, 996 $620 $3, 315 $41, 889 $47, 970 $6, 081 

1904 36 6, 132 1 284 4,847 8,990 10, 813 310 2, 383 31, 376 35, 283 3, 907 
1899 57 4,019 15 333 3,071 3,515 6,660 291 1,890 26, 728 Sl, 892 5, 164 

Pennsylvania ............................ 1909 17 2,548 3 199 2,346 1,605 5,620 275 1,339 22,898 25,234 2,336 
1904 19 2,613 1 191 2,421 5,805 4,692 219 1, 207 17,590 19,342 1, 752 
1899 25 1, 778 11 189 1,578 1,426 3,027 147 814 10,364 12,531 2,167 

All other states .......................... 1909 14 3,298 1 291 3,006 0,589 5,475 345 1,976 18,901 22, 736 3, 745 
1904 17 2,519 93 2,420 3,185 6, 121 01 1, 170 13, 786 15, 941 2,155 
1899 32 2,241 4 144 2,093 2,089 3,623 144 1, 076 16,364 19,361 2,997 

' 

TIN PLATE AND TERNEPLATE-DETAILED STATISTICS, BY STATES: 1909. 

Table 133 WAGE EARNERS-DEC, 15, OR NEAREST 
PERSONS ENGAGED IN INDUSTRY. REPRESENTATIVE DAY. 

Num- Sala- Clerks. Wage earners. 16 and over. UnclerlO. 
bero! Pro- riecl Pr!-

STATE. est ab- prie- officers, mary 
lish- tors super- Number, 15th day of- horse-

monts. Total. and intend· 'l'otal. power. 
firm cuts, Fe- Average 

Fe· Fe-
mem- and Male. male. num .. Malo. Malo. 
hors. mn.na- ber. Maximum Minimum malo. male. 

gers. month. month. 

--- ----------- ---------- ---
United States ... 31 5,846 4 94 320 76 5,352 Je 5, 775 Jy 4, 771 6,307 5, 689 583 35 ······· 8, 154 

Ohio ................... 4 742 10 48 8 676 Jo 899 Au 438 896 767 129 
Pennsylvanii; •.•..•.•.. 17 2,548 "'"':i' 43 109 47 2,346 No 2, 795 Mh 1, 963 2, 751 2,448 278 25 

··-···· 1,849 

West Virginia .......... 0 1,465 31 86 13 1,335 Je 1,444 ······· l,~~g 
All other states l. ...... ········ Ja 1, 159 1,476 1,341 125 10 

4 1,001 1 10 77 8 995 
....... 

·····-······- -----·-····-· 1, 184 1, 133 51 -··-··· ----·-- 3,850 

EXPENSES. 
Value 

Services. 
added by 

Materials. Miscellaneous. manufac-
STATE, Capital. Value of tnre 

Total. 
procluuts. (value of 

~roduots 
Virago Fuelancl Rent Taxes, Con- ess cost 

Officials. Clerks. rent of Other. of lac- including tract Other. of mate-earners. internal power. tory. revenue. work. rials). 

United States .• $10, 994, 813 $46, 795, 280 $225, 583 $394, 337 $3,314,874 $289, 675 $41, 599, 75D $1, 900 $52, 720 $916,432 ······- $47, 969, 645 $6, 080, 211 

Ohlo .................. 1,063,491 7, 733,673 18,473 57,083 449, 242 29,835 7, 125,309 7,036 
Penns~lvania •.•••..•. 5,520,066 24,844,283 no, 56Cl · i; iioo· ....... 46,695 7, 889,367 734,223 
West lrginia ..... _ ... 2, 497,863 8, 752,686 50,253 

164,838 1,338, 637 113, 270 22, 785,082 24,366 ----··· 305,630 25,234,066 2, 335, 714 

.A.11 other states'· ••.•. 1, 913, 393 
87,532 847, 192 42,375 7, 324, 891 ....... 10, 553 389,890 9,257,524 1,890,258 

5,4-04, 638 46, 297 84,884 679,803 
....... 

104,105 4,364,477 -----·· 10, 705 ....... 174,217 5,588,688 1,120,016 

I .All other states ombraeo. Illlnols, 1 establishment; Indiana, l; New York, 2. 
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ELECTRICAL MACHINERY, APPARATUS, AND SUPPLIES. 

GENERAL STATISTICS. 

This industry includes the manufacture of the ma
·chines and appliances used in the generation, trans
mission, and utilization of electric energy, together 
with most of the parts, accessories, and supplies for 
them. It docs not include, however, the production of 
poles, whether of wood, iron, or steel; nor does it in
.elude the mnnufocturo of glass and porcelain ware 

--···· 

made expressly for electrical purposes, that of bare 
iron and copper wire, or any of the group of electro
chemical and electromctallurgical products. 

Comparison with earlier censuses.-Table 1 sum
marizes the statistics of the manufacture of electrical 
machinery, apparatus, and supplies for each census 
from 1879 to 1909, inclusive. 

'l'ablo 1 NUM!lRR OR AMOUNT. PER CENT OF INCREASE, l 

1"09 llJOi 181\ll 1S89 1871l 1899- 190•1- 1800-- 1889- 1879-
1069 1009 lllOi 1899 1889 

----------
Number of esto.bllsbmo11ts ......................... 1,000 784 581 180 76 73. 7 28. 7 34. 0 207.4 148. 7 
Persons engaged in tho Industry ......•............ 105,600 71, 485 ~~l m ~:i ·-······· 47. 7 ········· ............ ·······-Proprietors and firm members ....•............ 430 400 .•. 2.53:,i' D.8 ............... ......... 

Salaried employees ................... ,,_ ....... 17,005 10,DJV • 5,007 (2 68.0 100.6 ......... 
Wage earners (average number) ............... 87,256 60,466 42,013 8,802 1,271 107. 7 44.3 43.9 377.3 ......... 

Primary horsepower ..•...............•............ 158, 7fJ8 103, 37& 43,074 7,404 (2) 263. 5 50. 7 141.3 · · · :i~o:.r ·i;i5s:a 
~:i::r~~~::::::::::::::::::::::::::::::::::::::: 

$207,84'1, 432 $174,066, 026 $83' 059' 92•! $18, 097, 337 Sl,500, 758 220.2 53.9 108.1 
201, 771, 1{;7 127, 718, 040 81,473,822 15, 340, 148 (2) 147. 7 58.0 56.8 431.1 . "'585:5 00,57'!, 540 42,932, 400 25,210,917 Ii, 366, 188 683,11)4 176.0 62.1 70.3 369.8 

Salaries .................................... 20, 193, 395 11,090,885 4,031, 723 f ~~~ 336.0 82.l 139.5 ......... . . . .. . . .. ~ 
Mat~~Ts~:::::::::::::::::::::::: : : : : : : : : : : : : : 40,381, 145 31,841,521 20,579, 194 2) 140.0 55.1 M.7 '"461ff 108, 566, 40·1 66,836, 926 40,458,272 8, 19,498 1,116,470 llll.5 62.4 35.1 689.9 
Miscellaneous ...••............................ 23,630, 213 17,9•!8, 708 6,804,633 1,154,402 (') 247.3 31. 7 103.8 480.4 ·· '6io:9 ~~~~ ~i8~~~~0~iiii\irEii:iLirii ·<viiiiio oi 'P1:ciciiioiS"icss· 

221,308, 503 140,809,369 92,434,435 19,114, 714 2,655,030 139.4 57.2 52.3 883.6 

cost of materials) ................................ 112, 742, 159 73, 972, 4·13 42,976, 163 10,295,21G 1,538,566 rn2.a 52.4 72.l 317.4 li69.1 

l Where perceutnges me omlttot!, compElruble figures u1·e not available. • Comparable figures not available. 

The manufacture of electrical machinery, apparatus, 
.and supplies is of comparatively recent origin, having 
been first reported as a separate industry at the census 
-0f 1879, and detailed statistics of products for the 
United States as a whole were not published until 
the census of 1899. The industry has developed 
rapidly, the value of the products reported for 1909 
being more than eighty-three times as great as the 
value for 1879. During the last decade the industry 
increased $128,874,128, or 139.4 per cent, in value 
of products; 45,243, or 107. 7 per cent, in the average 
number of wage earners; and $69,765,996, or 162.3 
per cent, in the value added by manufacture. These 
relative increases, however, are less than t110se re
ported for the two decades 1879-1889 and 1889-1899. 

Summary, by states.-Table 2 summarizes, by 
-states, the more important statistics of the .industry, 
the states being arranged according to the value of 
products reported for 1909. The rank of each state 
as shown in the table is its rank among all states in 
the industry. The :figures for one state are omitted, 
to avoid disclosing individual operations, although 
this state ranked higher than several of the others for 
which :figures are given. 

The diagram on the next page shows graphically 
the value of products for the most impeirtant states 
in the industry in 1909 and 1899. 

Although establishments engaged in the manufac
ture of one or more of the various classes of products 
embraced in this industry were reported from 38 
states and the District of Columbia in 1909, the in
dustry was largely centralized in the six states of New 
York, Pennsylvania, New Jersey, Massachusetts, 
Illinois, and Ohio. These states, together, reported 
84 per cent of the total avemge number of wage 
enrners, 82.6 per cent of the total value of products, 
and 83.l per cent of the total value added by manu
facture. 

New York was the leading state in the industry, 
rnnking first at the censuses of 1909 and 1904. During 
1909 the state produced electrical machinery, appa
ratus, and supplies to the 'Value of $49,289,815, or 
more than one-filth of the total for the United 
States. The number of wage earners employed in 
.the state increased 83 per cenb during the decade 
ending with 1909, while the value of products and the 
value added by manufacture more than doubled. 
Pennsylvania ranked second among the states in 1909 
and 1904 in value of products and in value added by 
manufacture, though in the average number of wage 
earners employed it dropped from second place in 
1904 to fourth place in 1909. In 1909 New Jersey, 
which showed the most rapid development of any of 
the six leading states in the industry, ranked third in 

(283) 
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number of wage earners employed and value of prod
ucts, advancing from fourth place in number of wage 
earners and from filth place in value of products 
during the preceding five years. Michigan, which 

occupies a position of minor importance among the 
states in the industry, shows the largest percentages 
of increase in all three items, while Connecticut, . 
Indiana, and Wisconsin also show large relative gains. 

ELECTRICAL MACHINERY, APPARATUS, AND SUPPLIES-VALUE OF PRODUCTS, FOR LEADING STATES: 1909 
AND 1899. 

lllllilllllll!l 1909 k:Z~;,,r,,""&i 1699 Mii.LiONS OF DOLLARS 

I 2 18 30 •• •• 40 

NEW YORK 

I I l l I PENNSYl.VANIA 

NEW JERSEY 

MASSACHUSETTS 

II.LINDI$ 

OHIO 

CONNECTICUT ~ 

IN DIANA ·""""' RHODE ISi.ANO 

WISCONSIN f"" 

MISSOURI ..... 
MICHIGAN 

,..... 
CAI.I FOR NIA 

,.. 
SUMMARY, BY STATES. 

Table2 W.AGE E.'JlNERS. PER CENT O!i' INCRE.ASE,l I V.ALUE .ADDED BY 
Y.ALUE OF l'HODUCTS. U.ANU1''.ACTURE. 

~~~(11-----,---- ----------11----------11------...,--~----;------

ST~TF.. 
t b- 1 1 Value added by 

'fist. Aver· Per Rank. l'cr Rank. Per Rank. Wage earners. Value o pr0< ucts. manufacture. 

mcnts: age cent Amount: C(l!lt Amount:: cenft '--,...----1--,..---.,...--1--,...--.--
1900 num- of HJ09 of --- 1909 ° --- •- I 

ber: total: I total: total: I 1899- 190·:1- 1899- 1899- 1904- 1899-- 1899- 1904- 1899-
1909 1909 1909.190'1 1009 1U09 190,1 1909 1909 1904 1009 1909 1904' 1909 1909 _1001 1909 1909 1904 

-----1-- _____ 1 __ 11-----1--1--1--.11----11--

United States. l, 009 87, 256 100. o .......... $221, 308, 563 100. o .......... ~112, 742, 159 100. O . . .. . . . ... 107. 7 44. 3 43. 9 139. 4 57. 2 52. 3 1G2. 3 52. 4 72.1 

New York .•••... 
Pennsylvania •... 
New Jersey ..... . 
Massachusetts ... . 
Illinois .......... . 

Ohio ............ . 
Connecticut ..... . 
Indiana ••. _ ...•.. 
Rhode Island ... . 
Wisconsin ...... .. 

Missouri •••.•.... 
Michi~an ........ . 
California .•...... 
Delaware ........ . 
Minnesota ...... .. 

West Viri:inia .•.. 
New Hampshire. 
Kentucky ....... . 
Iowa ....•.•.••.•. 
Tennessee ....... . 

North Carolina ••. 
Maryland .•...... 
Washington ..... . 
AU other states .. . 

217 18, 072 21. 7 
84 11, 025 12. 0 
fi9 11,099 12.7 
&1 14, 507 16. 0 

143 9, 041 11. 0 

11.5 8,073 9.3 
41 3,505 4.0 
42 3,073 3.5 
12 1,601 1.8 
30 1,409 1.0 

20 1,0GO 1.2 
40 1,218 1.4 
27 435 0.5 
4 162 0.2 

13 187 0.2 

1 
4 
3 
2 
5 

6 
7 
8 
9 

10 

12 
11 
13 
16 
15 

1 49,289,815 22.3 
2 31,351,312 H.2 
4 28,305,:>77 12.8 
3 28, 142, 889 12. 7 
5 20,826, 177 12.1 

0 18, 776, 769 8. 5 
7 9,8'24,373 4.4 
8 7,717,!l42 3.5 
9 6,410,020 2.9 

10 3, 835, 800 l. 7 

11 3,250,535 1.5 
12 2,326, 999 1.1 
13 1, 012, 983 o. 7 
22 606, 651 0.3 
14 526, 101 o. 2 

5 
6 
4 
0 
5 

137 0.2 18 24 398,331 0.2 
103 0.2 14 19 
117 0.1 21 20 

64 0.1 2.3 25 
90 0.1 22 28 

387,843 0.2 
228, 027 0.1 
199, 851 0.1 
174, 306 0.1 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

1 21, 807, 20·1 10. 3 
2 17, 816, ·1H 15. 8 
5 13, 930, 8.52 12. 4 
4 15, 408, 069 13. 7 
3 13, 197, 720 11. 7 

6 11,550,801 10.2 
8 4, 613, 069 4.1 

10 4, 024, 258 3. 6 
7 1, 814, 684 I. 6 
9 2,385,221 2.1 

11 2, 140, 245 1. 9 
13 1, 206, 511 1.1 
12 684, 867 0. 6 
22 313, 47.5 0. 3 
14 305, 918 0. 3 

16 301 17 19 
18 18 

253, 136 
233,236 
127, 836 
125, 353 
122, 478 

0.2 
0.2 
0.1 
0.1 
0.1 

19 23 
21 25 

1 
2 
4 
3 
5 

6 
7 
8 

11 
9 

10 
12 
13 
14 
15 

l 83.0 16.4 57.2 117.2 39.4 55.8 114.7 24.6 72.3 
2 41.0 17.2 20.3 0<].() 19.4 37.4 130.2 19.6 92.4 
5 183. 4 77. l 60. l 276. 5 105. 5 8~. 2 249 () 101.1 73. 5 
4 178. 9 6·1. 9 69.1 168. 3 77. 2 51. 4 194. 0 80. 0 63. 3 
3 59.4 57.2 1.4 120.4 60.61 37.2 76.1 45.8 20.8 

6 114. 0 57. g 35. 5 188. 7 70. 41 69. 4 264. 8 82. 8 99. 6 
7 264. 7 105.3 77. 6 210.1 98. g 55. 9 286.3 111.0 83.1 
0 2~8. 8 117. 0 60. 7 380. 6 170. 1 80. ~ 40!. 9 124. 9 123. 2 

10 85.3 13.0 63.1 25.4 17.01 6.3 81>.0 28.0 45.0 
8 167. 4 17. 0 128. 5 315. 2 20.1 245. 7 322.1 9. 7 284. 8 

11 98.9 33.3 40.2 256.0 86. 7 91.l 286.2 89.2 104.1 
13 562.0 130.2 187.5 431.3 231.5 00.3 400.6 217.9 50.4 
12 82.8 7.9 09.3 10[).l 60.7 80.0 247.7 20.2 189.3 
22 ...... ...... .. .......... 
14 10. 0 130. 7 24. 1 86. 0 188. 7 20. 1 123. 6 

16 29 ...... ...... ...... ...... ...... . .......... . 
17 20 ........•... 113.2 158. 7 -17.6 133.0 
18 17 . ..... 04.1 34. 7 44, 1 ................. . 
19 23 ..................................................... . 
20 25 ..... . 

3 
7 
4 

26 

120 0.1 20 ..... 149, 591 
147,098 
126, 044 
633, 129 

0.1 22 ..... 53,033 (') 25.. ... . . ...... .... . . ......... .. 
0.1 23 15 
0.1 24 31 
0.3 ......... . 

93, 483 0.1 22 15 -21. 9 -24. 8 3. 0 -44. 9 -34. 7 -15. 7 -40. 01-29.5 -14. 
67,916 0.1 23 31 ....... ····· 

351,281 0.3 .. ... ..... • .......... . 

121 0.1 19 15 
51 0.1 24 29 

387 a. 4 •••••••••• 

1 Percentages nre baqed on figureq in Table 28. A minus sign (-) denotes decrease. Percentage not shown where base is less than 100 for wage earners or less than 
$100,000 for value of products or ynlue added by manufacture, or whore comparative figures can not bo given without disclosing individual operations. 

• Less than one-tentb. ~f 1 per cent. 

Persons engaged in the industry.-Table 3 shows, 
for 1909, the number of persons engaged in the in~ 
dustry, classified according to occupational status and 
sex, and in the case of wage earners, according to age 
also. It should be borne in mind that the sex and age 
classification of the average number of wage earners 
in this and other tables is an estimate obtained by 
the method described in the Introduction. 

The average number of persons engaged in the in
dustry during 1909 was 105,600, of whom 87,256, or 
82.6 per cent, were wage earners; 4,121, or 3.9 per 
cent, proprietors and officials; and 14,223, or 13.5 per 
cent, clerks, this class including other subordinate 
salaried employees. Of the total number of per
sons engaged in the industry, 23,984, or 22.7 per 
cent, were females. The average number of children 
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under 16 years of age employed as wage earners was 
only 803. 

Table 3 

CLASS. 

All classes ................................ 

Proprietors and officials ......................... 

Proprietors and firm members .............. 
Salaried officers of corporations .....•......•. 
Superintendents and managers ......•....... 

Clerks ...........•...................••.......... 

Wage earners (average immber) ................. 

16 years of age and over ..................... 
Under 16 years of age ........................ 

PERSONA ENGAGED TN' TUE 
INDUST!\Y: Hl09 

Total. Male. Female. 

105, 600 81, 616 23, 084 

4, 121 4, 055 OB 

439 428 11 
907 979 18 

2,085 2,618 37 

14, 223 10, 431 3, 702 

87, 250 B7, 130 20, 126 

SG,453 66, 022 10, 831 
803 508 295 

The average number of wage earners in each stute 
for 1909, 1904, and 1899 is given in Table 28. The 
distribution of the average number by sex u11d age is 
not shown for the individual states, but Table 29 gives, 
for 1909, such a distribution of the number employed 
on December 15, or the nearest representntive day. 
Female wage earners were reported in 21 of the states 
for which separate figures are shown, the largest num
ber, 4,890, being reported in New Jersey, and the next 
largest number, 3,492, in Massachusetts. Most of the 
wage earners under 16 years of age were reported from 
Connecticut, Massachusetts, New Jersey, and Penn
sylvania. 

In order to compare the distribution of the persons 
engaged in the industry in 1909 according to occupa
tional status with that in 1904, it is necessary to use the 
classification employed at the earlier census. (See 
Introduction.) Such a comparison is made in Table 4. 

Table 5 shows the iwerage number of wage earners 
in the industry distributed according to age and in 

the case of those 16 years of age and over according 
to sex, for 1909, 1904, and 1899. 

Table 4 PERSONS ENGAGED IN TIIE INDUSTRY, 

1D09 1904 Per CLASS. cent 

I Percent 
of in· 

Percent crease: 
Number. distri- Number. distri- 19(}1-

bution. bntion. 1909 

------ --
Total. .................... 105, 600 100. 0 71,485 lOO. 0 47.7 

Proprietors and firm members .•. 439 0.4 400 0.6 9.8 
Salaried employees .............. 17, 905 17.0 10,619 14.9 68.6 
Wage earners (average number) .. 87, 256 82.6 60, 466, 84.6 44.3 

---

Table 5 AVERAGE JW1!BER OF WAGE EARNEns IN THE 
INDUSTRY. 

CLASS, 11109 I 1904 1899 

Percent Percent Percent 
Number. distri- Number. dfstri- Number. distri-

bntion. bution. butlon. 
--- -----------

Total ............. 87, 256 100. 0 60,466 100. 0 42,013 lOO. 0 
16 yeal'S o! age and over .. 80,453 99.1 59, 878 99.0 41,418 98. 6 

Ma10 ................ 66,622 76.4 48,976 81.0 34,462 82.0 
Female .............. 19,831 22. 7 10,902 18.0 6,956 16.6 

Under 16 years of age .•... 803 o. 9 588 1.0 595 1.4 

The proportion of women employed as wage earn
ers increased from 16.6 per cent of the total in 1899 to 
22.7 per cent in 1909. The proportion of. males over 
16 years of a,ge decreased during the same period from 
82 per cent to 76.4 per cent and the proportion of chil
dren from 1.4 per cent to nine-tenths of 1 per cent. 

Wage earners employed, by months.-Table 6 gives 
the number of wage earners employed in the industry 
on the 15th (or the nearest representative day) of each 
month during the year 1909 for the 12 states in which 
an average of 500 or more wage earners were em
ployed during the year. 

Table6 WAGE EARNERS EMl'LOYED IN 1'11E INDUSTRY: 19091 

STATE, Average 
segtem- Octa· Novem· Decem-number Jann· J<'cbru· March. April. May. June. July. August. during ary. ary. or. her. her. ber. 

the year. 
----------------------------------

United States ........................... 87,256 71,444 79, 193 so, 779 81, 699 83, 229 85, 117 86, 080 88, 133 91, 822 95, 496 99, 239 98, 868 

Connecticut .................................... 3,505 3,517 3,5H 3,483 3.268 3, 216 3,220 3,272 3,376 3, 567 3,656 3,877 4,062 
Illinois •••••••••............•.•................. 9,641 8,112 8,649 9,336 9,473 9,615 9,864 9, 714 10, 022 10, 393 10,814 11,273 8,427 

ti1!~a~iis'ett8:::::::::::::::::::::::::::::::::: 3,073 2,691 2, 735 2, 769 2,795 2, 841 2,854 2, 999 3, 138 3,483 3,598 3,526 3,447 
14, 507 12, 239 12,636 12, 996 13, 444 13, 855 14,394 14, 910 15, 245 15, 387 15, 754 16,302 16, 926 

~~~~k ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
1, 218 1,207 1,300 1, 255 1,269 1, 345 1, 340 1,058 1,051 1,086 1,201 1, 212 1, 297 
l,OllO 957 941 953 999 1, 036 1,097 1,0ll·I 1,071 1, 121 1, 111 1, 149 1, l.93 

11,099 10, 295 10, 673 10, 535 10, 462 10,612 10,878 11, 075 11,303 11, 286 11, 018 12, 034 12,41S. 
18, 972 10,653 16, 991 17, 482 17, 900 18, 231 18, 550 18, 799 18, 890 19, 792 20, 725 21, 728 21, 912 

Ohio ........................................... 8,073 6,967 7, 264 7,450 7,491 7,592 7, 698 7, 790 7,967 8, 758 9,158 9, 285 9, 456 

K~~?l:1':~:::::::::::::::::::::::::::::::::: 11, 025 10, 079 9,691! 9, 717 9,755 9,993 10, 238 10,486 10,979 11, 746 12,439 13, 236 13, 940 
1, 601 1, 505 1,511 1, 510 1,509 1,532 1, 576 1,497 1,618 1,658 1, 737 1, 707 1, 796 

Wisconsin ..................................... 1, 409 1, 296 l,~87 1, 293 1, 309 1,292 1, 288 1,411 1,453 1,464 1,522 1,620 1, 674 

1 'rho month of maximum employment for each state ls lndict1ted by boldface figures and that of minimum employment by italic figures. 

The largest number of wage earners employed in 
the industry as a whole during any month of 1909 
was 99,239 in November, and the smallest number, 
77,444, .in January, the minim.um number being equal 
to 78 per cent of the maximum. In 1904 the maxi
mum number, 62,181, was shown for January, and the 
minimum number, 59,265, for August, the latter num-

ber being equal to 95.3 per cent of the former. There 
was a continuous gain from month to month in the 
number of wage earners employed in 1909 from Jan
uary to November, inclusive, followed by n slight 
decrease in December. In 9 of the 12 states shown 
in the table the month of maximum employment was 
December. 
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'fhe months of maximum and minimum employ
ment for 1909, and the number of wage earners 
reported for such months, are given for a larger mun
ber of states in Table 29. 

Prevailing hours of labor.-In Table 7 the wage 
earners in the industry in 1909 have been classified 
according to the number of hours of labor per week 
prevailing in the establishments in which they were 
employed. In making this classification the average 
number of wage earners employed during the year 
in each establishment was classified as a total accord
ing to the hours Jlrevailing in that establishment, 
even though a few employees worked a greater or 
smaller number of hours. 

Table 7 

SUTE. 

Total. 

AVERAGE NUMBER OF WAGE EARNERS IN THE 
INDUS1'RV: 1909 

In establishments with prevailing hours-

48 
and 

under. 

Be-
tween 

48 
and 
54. 

M. 

Be
tween 

54 
and 
60. 

60. 

Be· 
tween 72 

60 anrl 
and over. 
72. 

------1--- ------------------
United States. 87, 256 1, 114 13, 909 20, 781 4~·m 5,874 ...... 40 

Connecticut ......... 3,505 7 .. s;i12· 592 2i3 ······ Illlnols .............. 9,641 186 73·1 '453 00 6 
Indiana ............. 3,073 17 104 184 1, 772 936 ····-· ...... 
MllBsachusetw ....... 14, 507 266 395 902 12,851 93 ··-··· ...... Michigan ............ 1,218 4 26 236 310 642 ····-· ...... 
Missouri.. .......... 1 060 27 239 636 150 8 ...... ...... 
New Jersey ......... 11; 099 147 107 4,160 G,501 104 20 
New York .......... 18, 972 lf>4 2, 7()9 2, 170 Ia,0.18 821 ...... ...... 
Ohlo ................ 8,073 20 1,086 2,430 3,071 1,452 14 
Pennsylvania ....... 11,025 12 705 71853 1, 772 683 ...... ...... 
Uhode Ishmd ....... 1,601 1 6 158 l,i~ii 27 ...... ...... 
Wlscom;ln ........... 1,409 7 41 351 71 ······ ······ 

More than three-fourths (76 per cent) of the wage 
earners employed in the industry in 1909 were in estab
lishments where the prevailing number of hours per 
week was either 54, or between 54 and 60. Of the 
remainder 17 .2 per cent were in establishments 
where the prevailing hours of employment were less 

than 54 per week, and 6.8 per cent in establishments 
where the prevailing hours were 60 or more per 
week. 

By far the largest number of the wage earners in the 
industry, 45,538, or 52.2 per cent of the total number, 
were employed in establishments where the prevailing 
ho ms per week were between 54 and 60. This was 
also the most prevalent working time in all but four of 
the individual states for which figures are given. In 
Illinois the group working between 48 and 54 hours. 
per week was the most inlportant; in Missouri and 
Pennsylvania the group working 54 hours; and in 
Michigan that working 60 hours. 

Character of ownership.-T11ble 8 presents statistics 
for 1909 and 1904 with respect to the character of 
ownership of establishments manufacturing electrical 
machinery, apparatus, nnd supplies in the United 
States. 

Table 8 Nmj!IER OF 
VAI,UE OF PRODUCTS, ES'rABL!SHMEN1'S. 

CHARACTER OF OWNERSll!P. 

1900 19M 1909 1904 

Total ....................... 1,000 784 $221, 308, 503 $140, 809, 369 
Individual. ...................... 178 153 4,808, 980 4, 738,594 
Firm ............................ 111 107 3,411,521 2, 293,436 
Corporation ...................... 720 5!M 213,088,053 133, 777, 331} 

Per cent of total. .......... 100. 0 100. 0 100. 0 100. 0· 
Individual.. ..................... 17. 6 10.5 2.2 3.4 
Firm ............................ 11.0 13.6 1.5 1.6 
Corporation ...................... 71. 4 G0.8 OG.3 05.0· 

Establishments owned by corporatfons constituted 
more than two-thirds of the total number of estab
lishments reported, and tho value of their products 
represented 96.3 per cent of the total value in 1909, 
and 95 per cent in 1904. 

Table 9 gives statistics for establishments under 
each form of ownership for the 12 leading states. 

Table9 NUMBER OF' WAGE EARNERS IN 
VALUE OF PRODUCTS OF ESTAilLISI!- VALUE ADDED BY MANUFACTURE IN ESTABLISHMENTS ESTABLIS!lMENTS 

OWNED BY- OWNED BY-- MENTS OWNED BY- ESTABL!S!IMEN1'S OWNED BY-

STATE. 

Indi- Cor· Indi- Corpo· Individu- Corpora- Individu- Corpora-vidu- Firms. porn· vidu· Firms. l1'irms. Firms. 
rlls. tions. als. rations. nls. tions. als. tions. 

--------
United States .................. 178 111 720 1,692 1,167 84,307 $4, 808, 989 $3, 411, 521 $213, 088, 053 $2, 577,833 $1, 857, 250 $108, 307, 076 

Connecticut ........................... 5 I 35 22 (X) 3,483 49,504 (X) 9, 774,869 30,099 (X) 4,582,976· Illinois ................................ 22 16 105 162 92 9,387 516, 291 458, 848 25, 851, 038 360, 184 232,430 12, 605, 115 Indiana ............................... 4 5 33 6 26 3,041 9,635 54, 515 7, 653,492 5,879 32, 923 3, 985,·!56 Massachusetts ..•...................... 16 8 59 203 233 14, 071 464,517 441, 672 27, 236, 700 245,905 237,304 14, 024,860 
Michigan .............................. JO 6 24 28 26 1, 164 79,833 ll11185 2, 135, 981 46,061 57) 034 1, 193,416 Missouri ..... _ ................. _ ....... 4 2 14 1£3 (X) 937 200,423 (X 3,050,112 120,575 (X 2,025,670• 

~::~~~~:::::::::::::::::::::::::::: JO 5 54 76 55 10,968 1!3,430 391, 821 27, 860, 126 60,038 233,038 13, 646, 776 52 20 145 428 284 18, 260 1,338,210 625, 570 47, 326,035 945, 587 391,644 20,469,973 
Ohio •••..•.•.•.......•................ 18 13 84 109 109 7,855 231, 352 340, 941 18, 204,476 120,989 193,926 11,2.35,976 Pennsylvania .......................... IO 13 61 314 153 10,558 1,342, 734 557' 667 29,450,91! 3701416 236,148 17,209,850 Rhode IslaJJd .......................... 1 2 g (X) 28 1,573 (XJ 46, 146 6, 363, 874 (X 22,809 1, 792,37& Wisconsin ......... , ................... 5 5 20 21 2.3 1,365 54,915 55, 272 3, 725,613 30,379 30, 770 2,324,072 

men~o~d-;;;:~0:~:t~~~1(g;: 0~r~1:n~~s'Iii~'.d 'f:~~~h1&s~: ~~(';.'lj ~or i1ndldiquthestablishmouts, the. figures for one group have be_en consolidated with those for establi~h
wlli:h they have been combined are printed ill italics. is Pace m 0 column from which the figures have been ormtted, and the figllrcs for the group with 

In 1009, 1,692 wage earners, or 1.9 per ~ent of the 
total, were employed in establishments under indi
vidual ownership; 1,167, or 1.3 per cent, in those under 
firm ownership; and 84,397, or 9G.7 per cent, in those 
owned by corporations. 

Size of establishments.-Table 10 presents statistics 
for 1909 and 1904 for establishments manufacturing 
electrical machinery, apparatus, and supplies, the 
establishments in the industry being grouped accord
ing to the value of their products. 



ELECTRICAL MACHINERY, APPARATUS, AND SUPPLIES. 287' 

Of the 1,009 establishments reported for 1909, 31 
manufactured products valued at $1,000,000 or over. 
In 1904 there were 22 establishments of this class out 
of a total of 784. While such establishments repre
sented but a comparatively small proportion of the 
total number at both. censuses, they reported 57.1 per 
cent of the total value of products in 1909, and 60.5 
per cent in 1904. 

- -
Table 10 NUMBER OJI 

VALUE OF PRODUCTS, ESTABLISJIMENTS, 
VALUE OF PRODUCTS Plllt 

EBTABLTSiiMENT. 

1909 1904 1909 1901 

Total. ...................... 1, 009 784 $221, 308, 563 $140, 809, 36) 
Less than $5,000 .................. 150 9'l 395, 175 247, 750 
$5,000 and le.ss than $20,000 ....... 287 24fi 3, 209,873 2, 747, 191 
$20,000 and less than $100 ,000 •..•. 309 278 14, 715, 392 13, 231, 59J 
$100,000 and less thqn $1,000,000 .. 232 144 76, 012, 783 39, 427, 942 
$1,0001000 and over ............... 31 22 126, 375, 3•10 85, 11;4, 294 

Per cent of total ........... 100. 0 100.0 100. 0 100.0 
Less than $5,000 .•................ 14.9 12.0 0.2 0.2 
$5b000 and less than $20,000 ..•.... 28.4 31.4 1.5 2.0 
s2

00
ooo and less than $100,000 ..... 30.0 35.5 6.6 9. 4 

$1 ,000 and less than $1,000,000 •. 23.0 18.4 34. 6 28.0 
$1,000,000 and over ............... 3.1 2.8 57.1 60.5 

Table 11 

TOTAL. No 

The average value of products per establishment 
increased from $179,604 in 1904 to $219 335 in 1909 
and the average value added by ma~ufacture, a~ 
computed from the figures in Table 1, from $94,353 
to $111,737. The average number of wage earners per 
establishment increased from 77 in 1904 to 86 in 1909. 

Table 11 gives a classification of establishments, ac
cording to the number of wage earners employed, for 
the leading states in the industry. 

In 1909, 2.2 per cent of the establishments reported 
employed no wage earners; 33 per cent employed from 
1 to 5; 27.2 per cent from 6 to 20; 24.1 per cent from 
21 to 100; 11.6 per cent from 101 to 500; and only 2 
per cent more than 500. Of the total number of wage 
earners, 4.6 per cent worked in establishments which em
ployed 20 or less; 13 per cent~ establishments employ
ing 21to100; 27.4 per cent in those employing 101 to 
500; and 55 per cent in establishments employing over 
500 each. The 11 establishments \11 which more than 
1,000 wage earners were employed reported 48 per 
cent of the total number of wage earners. 

ESTAJJLISilMENTS EMPLOYING IN 1909-

Wl\ge 1 to 5 o to 20 21to50 51to100 101to250 251to500 501 to 1,000 Oyer 1,000 
earn .. wago earners. wage earners. wage earners. wage earners. wage earners. wago oarners. wage earners. wago earners. 

STATE. ers. 

Es· Wago Ea- Es- Es .. Es-
tab· earners tltb· tab· Wage tab- Wage tab-
!!sh- (1werago llsh· lish- oarnors. lish- earners. lish-

rnonts. number) men ts. men ts. men ts. men ts. 
--------------

Unlted States. 1, 009 87, 256 22 333 893 274 3, 09& 152 

Connecticut ..•... 41 3, 505 1 11 39 5 53 5 
Illinois .....••.... 143 9, 641 5 55 145 42 469 17 
Indiana .......... 42 3, 073 ·····2· 13 24 9 87 7 
Massachusetts .•.. 83 14, 507 14 40 22 271 19 

Michigan ......... 40 1, 218 2 14 31 12 117 7 
Missouri ......... 20 1, 060 ....... 7 22 7 70 
Now Jersey ••••.• GO 11,009 ..... .;; 11 34 23 293 14 
NowYork .•..... 217 18, 972 80 224 04 677 28 

Ohio ............. 115 8,073 1 35 79 29 337 15 
Pennsylvania ..•• 84 11, 025 4 20 59 24 293 14 
Rhode Island .... 12 1, 001 ······· 4 10 l 6 2 
Wisconsin ....... 30 1, •109 ....... 13 41 7 79 5 

Expenses.-As stated in the Introduction, the census 
figures for expenses do not purport to show the total 
cost o~ manufacture, s1nce they take no account of 
interest or depreciation; hence they can not properly 
be used for determining profits. Facts of interest can 
be brought out, however, concerning the relative im
portance of the different classes of expenses which 
were reported. Table 1 shows the total expenses 
in 1909 to have been $201,771,157, distributed as 
follows: Cost of materials, $108,566,404, o.c 53.8 per 
cent; wages, $49,381,145, or 24.5 per cent; salaries, 
$20,193,395, or 10 per cent; and miscellaneous ex
penses, made up of expenditures for advertising, 
ordinary repairs Of buildings and machinery, insura:qce, 
traveling expenses, and other sundry expenses, 
$23,630,213, or 11.7 per cent. These proportions, as 
may be seen by comparing the items in Table 29, 
vary somewhat in the several states. 

Es· Es- Es- Es .. Es .. 
Wage tub· Wage tnh· Wage tab- Wage tab- Wage tab- Wage 

earners. lish· earners. lish· earners. lish- earners. !!sh· earners. lish- earners. 
men ts. men ts. men ts. monts. ments. 

----------------------
4,867 91 6,490 90 14, 212 27 9,673 9 6,119 11 41,907 

158 4 339 13 1, 975 1 371 1 570 ···.s;73i li29 14 966 6 699 1 437 l 665 2 
225 7 534 3 480 2 854 1 869 ... ii;sii7 664 11 841 10 1, 754 3 1,070 ....... ·····-·· 2 

238 1 51 3 431 1 350 ....... ......... ........ ········ 1 54 4 508 1 3•10 ""i;297· ..... 3. """5;396 470 3 226 7 1,213 B 2,161 2 
848 16 1, 147 15 2,327 1 457 1 638 2 12,654 

448 12 834 15 2,440 6 1,944 1 809 1 1, 170 
444 10 678 8 1,294 2 037 l 537 l 7,083 
53 3 500 l 298 1 734 ....... ......... 

189 2 124 l 222 2 754 ....... ........ ....... ······-· 

Engines and power.-The amount of power used in 
the industry was first reported at the census of 1889. 
Table 1 shows that the total horsepower used in
creased from 7 ,494 in 1889 to 158,768 in 1909. Table 
12 shows statistics o:f power as reported at the cen
suses of 1909, 1904, and 1899. 

The total primary power used in the industry 
increased from 43,674 horsepower in 1899 to 158,768 
horsepower in 1909, or 263.5 per cent. Steam engines 
still supply the greater part of the power used in the 
industry, although such power re1)rescnted a smaller 
proportion of the total primary power in 1909 than in 
1899. Some part of this decrease in the proportion 
of steam power is due to the great increase that took 
place during the decade in rented electric power. 

The horsepower of electric motors used for dis
tributing power by means of current generated in the 
establishments in the industry shows an increase from 
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20,182 horsepower in 1899 to 114,495 horsepower in 
1909. 

Table 12 

POWER. 

NUMBER OF 
ENGINES OR 

MOTORS. 
J!ORSEPOWER. 

PER CENT DIS
TRIBUTION OF 
UO!ISEPOWER. 

1909 190-1 1899 1909 1904 1899 1909 1904 1899 

------------- ------- ------
Prlmaeypower, 

total •.......... 0,596 2,890 332 158,768105,376 43,674100.0100.0100.0 
-----=--===--

Owned ... , ......... ~~ 332 1071704 81,JSO 30,608 ~~~ 

Steam........... 410 395 2n3 99,883 77,009 34,018

1

, G2.9 73.I 77.9 
Gas.............. rns 111 52 G, 753 2, gm 1, G95 4. 3 2. 8 3. 9 
Waterwheek... 22 52 17 1,078 1,155 835 U.7 1.1 1.9 
Waterrnotom.... a 7 (1) 3fJ 2!i (1) (') (') 
Other............ . . . . • . . . .. . ... . . . . .. . 14 50 GO (') (') 0.1 

Rented............ 51995 2,331 (1) 51,004 24, 19G 7,0GG 32.1 23.0 16.2 

Electric.......... 5,995 2,331 (1) 5010·15 21,313 4,074 31.5 20.2 9.3 
Other............ . . . .. . . 959 2, 883 2, 992 O. ii 2. 7 G. 9 

----= =--------
Electric motors. 22, 650 8, 472 1, 643 164, 540 61, 753 24, 256 mo. O 100. 0100. 0 

Run by current 
generated by es-
tablishment...... 16,655 O, l41 1, G43 114, 495 40, 440 20, rn2 09. o 05. 5 83. 2 

Run by rented 
power............ 5,00.5 2,331 (1) 50,0·!5 21,313 4,074 30.4 3·1.5 10.8 

1 Not reported. •Less than one-tenth of 1 per cent. 

Table 13 PRIMARY HORSEPOWER, 

Num- Owned by establishments reporting. 
STATE. her of 

estab- Total li•h· horsB- Water 
men ts wheels power. 1'otul. Steam Gas aml Other. r& engines. engines. port- lllO· 
ing. tors. 

Table 13 shows statistics of power used during 1909 
by the establishments in the 12 leading states. 

New York and Pennsylvania together reported 
87,642 horsepower, or 55.2 per cent of the aggregate 
for the industry. Steam power was the most impor
tant form of primary power used in 9 of the 12 states 
shown separately, rented ·electric power ranking sec
ond. In Michigan, Missouri, and Pennsylvania rented 
electric power ranked first and steam power second. 
The largest amount of steam power used by any state 
was 33,854 horsepower, by New York, which state also 
reported the greatest amount of rented electric power. 
Gas and other internal-combustion engines were used 
to some extent by 11 of the 12 states named in the 
table, Ohio leading with 2,306 horsepower, or 34.1 per 
cent of the total. 

Fuel consumed.-Bituminous coal was the principal 
class of fuel used, 632,870 short tons being consumed 
during 1909. Gas and oil were also used to a consid
erable extent, the largest. quantity of tho former being 
reported for Ohio, and of the latter for New York. 

ELECT!l!C FUEL USED. HORSEPOWER. 

Rented. 
r~~i~a Gener- Coal. 

ated in 
and the Coke Oli,ln· Gas gener- estab· Anthra- Bltumi- ~short 

Wood eluding 
(1,000 atod by Ilsh· (cords). ~asollno Eloo- Other. ostab- ment cito nous ons). ( arrels). feet). 

trlc. (lonr, (short !!sh- report- tons. tons). ment. ing. 

-----------------------------------
United States .•.... 913 158, 768 107, 764 99, 883 6,753 1,114 14 50, 045 959 164,540 114,495 87, 096 632, 870 20, 123 2, 013 104,467 l, 761, 969 

Connecticut ............. 39 4,457 3,385 3,040 27 318 ·-·-··· 1,032 40 2,117 1,085 485 18, 771 .. .5;120· 110 257 3,229 
Illinois .................. 115 11, 036 9,535 9,258 277 ······· ""i4' 2,018 83 10,656 8,638 160 71, 903 1 1, 100 235, 983 
Indiana •••...........•... 37 5,285 4, 705 4,407 284 "'iiID' 580 ....... 2,388 1,808 702 21,296 32 ·······- 4,086 61, 160 
Massachusetts ........... 80 14,835 12, 939 12,545 214 ....... 1,820 76 29, 188 27,1~~ 7,946 103, 910 4, 154 40 27,060 241,011 
Michigan ................ 37 1,365 651 500 151 ··-···· ....... 704 ....... 888 67 3,492 185 ........ 623 l3, 292 

Missouri. ................ 20 l, 180 531 500 31 '"265' ······· 642 7 1,432 790 ........ 5,977 16 1 610 0, 150 
New Jersey .............. 02 11, 326 9,679 9,341 133 ······- 1,544 103 8,691 7,147 26,633 45, 919 540 30 3,248 74, 505 
NewYork ............... 196 53,813 24, 105 33,851 233 18 ······· 19, 4S5 223 71, 590 52, 114 44,898 139, 883 5,303 36 34, 005 80,006 
Ohio ..................... 105 11,9.59 8,027 6,306 2,306 15 ....... 3,200 132 10,829 7,620 1,063 05,015 2,443 ........ 6,452 615, 288 

Penn~y!Ya.n.ia •••......... so 33, 829 16, 196 14,332 1,814 20 ....... 17,576 57 19,~f~ 2,277 3,876 110, 955 946 ........ 10, 222 131, 782 
Rhode Island •........... 11 2,837 2, 798 2. 728 70 ....... 31 8 383 470 10, 932 30 5,223 807 
Wisconsin ............... w 2,333 2,067 1, 910 157 ······· 261 5 4,023 3, 702 345 14, 407 729 11 G,282 3, 974 
.All other states .......... 102 3,923 2,540 1,1G2 1,006 288 ....... 1, 152 225 2,402 1,310 '145 8,3-14 16 1, 772 4,088 293,816 

SPECIAL STATISTICS RELATING TO PRODUCTS. 

So many different kinds of machines, apparatus, 
supplies, and :fixtures are manufactured for use in the 
generation and utilization of electricity that it was im
practicable to secure separate statistics of the number 
and value of each class of articles produced, and the 
inquiries were therefore confined to the most impor
tant and distinctive articles or groups of articles. 

Table 14 shows in some detail the statistics for 1909 
' 1904, and 1899 relative to the manufacture of the dif-

ferent kinds or groups of electrical machinery, appa
ratus, and supplies for which separate totals were com
piled at the census of 1909. The :figures given repre
sent not only the manufacture of such products by 

establishments in the industry, but also that reported 
by establishments in other industries. 

In reporting the totals for the several groups shown 
in this table, it is improbable that all establishments 
classified their products in exactly the same way. 
For example, some establishments probably reported 
various articles as "sockets, receptacles, bases, etc.," 
which other establishments reported as ''circuit fit
tings of all kinds," etc. While these variations h1 
the reports do not affect the statistics for the more 
important and well-defmed products, such as dyna
mos, transformers, and motors, they probably do, in 
a measure, destroy the comparability of the figures 

-
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for some of the less distinctive products. The per
centages of increase from census to census in the vari
ous products arei therefore, not shown in Table 14. 

Table H 11109 1901 1899 l'HUDUC'l'. 

Total value ...................... I $243, 965, 093 1 $159, 551, 402 1 $105, 831, 865 
Dynamos: 

16,7nl 15 080 Number ............................ 10, 527 
Kilowatt capacity .••............... 1, 405, 050 000:182 578, 124 
Value ..•.•.......................... $1:1, 081, 048 $11,084,234 SlO, •172, 576 

Dynamotors, motor generntorn, liuo~t-
ers, rotary converters, and. double-

$3, 15'1, 733 current genemtors ....•............... $1, 740,534 $370, 747 
Trnnsformers ........................... $8, 801, OlU $4, 468, 567 $2, 062, 871 
Switchboards, panel 1.Jourds, urnl cut-

out cabinets •.........•............... $5, 071, 80·1 $:!, 766, 014 $1, 840, 624 
Motors: 

Total number .•................. 50·1,0:!0 206, 343 159, 780 
Horsel'owcr ..................... 2, 73:J, •l!S l, 493, 012 1,221, 482 
Value ........................... $32, 087' ·182 $22, :l70, 626 $10, 505, 501 

l<or lnliustriul power-
Number ........................ 243, 423 79 877 35,6°'1 
Horsepower ..................... 1 08;! 077 078; 010 515, 705 
Value ..•........................ $18; 306: 151 $ l3, 120, 948 $7, 551, 480 

For automobiles-
Number ........................ 2,70(} 1 819 3,017 
Horsepower ..................... 12,471 19: 907 s,220 
Value ..•.......•................ $294, 152 $152, 685 $192,030 

For fans-
Number ........................ 100, 11:i 102,5:15 97,577 
Horsepower ..................... 178,033 30, 790 12, 706 
Value ..........•................ $2, •150, 7<!9 $1, 168, 251 $1,055,369 

For elevators-
Ntunber ........................ 4,988 1, 333 385 
Horsepower ..................... O:l, 585 l:J,398 o, 730 
Vnluo ........................... $1, 188, 653 SllB8,17a $2,523,901 

For mllways, and miscollnnoou~ 
services, including vt•luo of parl.q 

an*~~11}~~~~~ .................... 1i3, 710 20, 770 23, 107 
Horsepower ..••................. 795,652 750,001 678,061 
Valuo ........................... Sil, 8·17, 487 $7, 200, 260 $8, 182, 724 

Storngc batteries, inoludlng value of 
parts and. supfilies: 

Weight ofp ates in ponnlis .......... 2a, 11u, :i:n 10, 113, 073 (') 
Vt1lue ..•........................•... $4, 078,209 $21 Mli, 710 52, 550,001 

Primary batteries, incluU.I11g v1>luo of 
parts and. supplies: 

Number •........................... 34,83:1, 531 6,023, 102 2, 65'1, 765 
Value .•.....................•....... $5,934,201 $1,598, 1'14 $1, 119, 4H 

Arc lamps: 
Numbor •......................•.... 123, 085 105, 157 158, 187 
Value ....•.......................... $1, 706,959 $1,57~,.122 Sl,827, 771 

Searchlights, projectors, and focush1g 
. Jo.mps ...••............................ $935,87-1 5114, 795 $225, 635 

Incandescent lumps ..•.................. $15, 714, 809 $6,~53,205 S3,515, 118 
Carbon 11lamont •................... $6, 157,006 

} Tungsten ........ _ .................. $6,241, 133 $6, 1oa, 454 $3, 442, 183 Oemd tantalum, glower, and. vacuum 
an vapor ltunps .................. $2, 715, 901 

Decorntivo Emu miniature lamps, 
X-my bulbs, vacuum tubes, etc ... sooo, 61U $240, 751 S72, 935 

Sockets, rece&taelcst l.J11Ses, etc .......... $4, 521, 720 $2, 010, SGO $593, 929 
Electrio-ligh h1g fix ures of nil kinds .... $6, 128, 282 $3, 204, 606 $.1, 750, 670 
'l'olegraph apparatus .•.................. $1, 957, 432 $1, lll, 194 $1, 642,266 
•rele£bone aN.pamtus •.................. $14, 259, 357 $15, 813.1, 698 $10, 512, 412 
Insu ateU. w res aml cables ..........•... $51, 62•1, 7.37 $34, 519, 699 $21, 292, 001 
Eleotrlo conduits ........................ $5, 098, 264 $2, 416, 245 $1, 066, 163 
Arumnciators-domestlo, holol, and 

office .................................. $235, 567 $185, 870 $224, 885 
Electric clocks and time mecbnnlsms .... $352, 513 $373, 926 $132, HU 
Fuses ................................... $1, 001, 710 $868, 070 } $595, 407 Lightning arresters ..................... $040, 171 $587, 124 
Rheostats and r~sistanccs ............... $2, 074, 053 $932, 925 

} Heat.Ing, cooking, and. weld.Ing appa· $1, 186, 878 mtus ... c ••••••••••••••••••••••••••••• $1,00:l,038 } $395, 827 Electric fil1tirons .•...................... $951, OH 
Electric measuring instruments ......... $7,800,010 $5,004, 76.1 $1, 842, 135 
Electrical thorapcutic apparatus •....... $1, 107, 858 $1, o:rn, 962 (') 
Mab'llcto-igultion apparntus, sparks, 

E~~l;1c0~~itC"1i.is; ·a1gii~1s; · aiici · ii.iiacii: · $6, 092, 343 $678,077 (') 

ments ................................. $5,377, 843 $1, 451,337 $1, 129, 891 
Circuit littlngs of all kinds .............. $1, 080,287 $3, 525, ,140 (2) 

AU other products ...............•...... $39, 091, 708 $28, 978, ·144 $17' 448, 098 

1 Fignrns for 1009 include electrical machinery, apparatus, and supplies to the 
vi:tluc of $22,056,530, made by cst.abhsbments engaged primar!Jy in tile manufacture 
of wire· foundry and machlnc-sbop proliucts; gas und electric fixtures, and lamps 
and rei'Iectors; rubber boots and shoes; brass and bronze products; rubber ~oods, 
"not elsowhere specified,'' and. by establishments In 26 other industries. Figures 
for 1904 include products to the value of $18 742,033, and :figures for 1899 lnoludo 
products valued at $13,307,430 marle by estahiishments not engaged primarily in 
the manufaeturo of electrical maehinory, apparatus, and. supplies. 

' Not reported separateiy. 

Table 15 shows, so far as possible, the value of the 
different electrical machines and appliances manufac
tured in 1909 as subsidiary products by establish
ments in other industries. These figures are included 
in the totals shown. in Table 14. 

93426°-13--19 

Table 15 
SUBSIDIARY PRODUCTS: 1909 

nyna,;~;,a~Yilalliciicir8,· iiiiilerai~;,3; b'ocisieii,"roiarY. «iciii.V-iii-tei-s; aiici.. 
S d!(up1ie-cudrent g~nerators, and parts and supplies ................ . 
Mw1 cl oar s, for hght and ~owor .......•.•........................ 
Elotor~ lll_1d parts and supp ies ..................................... . I cctr1c-lighting Ilx\nres ...........................•................ 
nsnlatcd wires and cables ......•..................•.............•.. 

1}hoostats ancl resistances ................................•.......... 
1 agnoto-jgnition apparatus ........................................ . 
All otbor eleotrlca machinery, apparatus, and s111iplies nnli "all 

other products" ................................................. . 
Cus Lom worl' and repairing ........................................ . 

Vaine. 

$22,656,530 

2,111,542 
224,4-02 

1,213, 701 
4,097, 226 

11,37'1, !U5 
17, 425 
79, 183 

3,50·1,416 
34,360 

Dynamos.-Dynamos are, in one sense, the most 
important single class of apparatus for which separate 
statistics are shown, in that they are necessary to 
generate the electrical energy which other classes of 
electrical machinery and apparatus are designed to 
distribute and utilize. 

Table 16 shows the number, capacityi and value of 
the total production of direct and of alternating cur
rent dynamos manufactured in 1909, 1904, and 1899. 

Table 16 Census. Nnmber. Capacity Value. (k!Jowatts). 

Dynamos, total. ........... 1909 16, 791 1, 405, 950 $13, 081, 048 
1904 15, 080 996, 182 11,084,234 
1899 10, 527 578, 124 10, 472,576 

D lrect current •...................... 1909 13,882 414,222 4, 710,524 
19Q.J 13, 756 040, 350 6,973, 130 
1899 9,182 321, 451 6, 297,925 

Alternating current ..•............... 1909 2,909 991, 728 8,370,524 
1904 1,32·1 355, 832 4, 111, 104 
1800 1, 345 256, 673 4, 174, 651 

During the decade ending with 1909 there was an 
increase of 59.5 per cent in the number, and of 143.2 
per cent in the total capacity, of dynamos produced. 
The average capacity per nrnchine increased from 55 
kilowatts in 1899 to 84 kilowatts in 1909. The 
increase in average capacity is con:fi.necl to alternating
cnrrent machines, as there was a decrease for the 
decade in that of the direct-current machines. Alter
nating-current dynamos more than doubled in num
ber, value, rmd aggregate kilowatt capacity during 
the :five years from 1904 to 1909, and the average 
capacity per machine increased from 269 kilowatts in 
1904 to 341 kilowatts in 1909. During the same 
period the average capacity of direct-current machines 
decreased from 47 to 30 kilowatts. 

Transformers,-Roughly speaking, a transformer 
consists essentially of an induction coil in which the 
primary wire is long and thin, with many turns, as 
compared with the secondary wire, which is short 
and thick and has few turns; or these conditions may 
be reversed, making the primary wire thick and the 
aeconda:ry wire thin. This winding varies in accord
ance with the particular uses for which the transformer 
is required. They are used both for stepping-up the 
electromotive force to a voltage suitable for economical 
transmission, and for stepping it down again to safe 
pressures at the point of consumption. Table 17 
showr; the total production of transformers in 1909, 
1904, and 1899, and separate statistics of apparatus 
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having a capacity of less than 50 ki.lowatts, and for 
those having a capacity of 50 kilowatts and over for 
the years 1909 and 1904. The figures showing the 
capacity of individual transformers were not reported 
for 1899. 

Table 17 

Transformers, total. ...... 

Under 50 J;:ilowatts ..........•..... 

50 Jcilowatts and over .............. 

Capacity 
Census. Number. (kilowatts). 

1909 76, 729 l, 635, 429 
1904 66, 698 728, 181 
1899 36, 513 305, 588 

1909 72, 776 577,408 
1004 63,311 350,174 

1909 3,953 1, 058,021 
1004 3,387 378,007 

Value. 

$8, 801, 019 
4,468, 567 

1 2,962,871 

4, 184, 832 
3,292, 207 

4,616, 187 
1,176,360 

1 Inclmles transformers to the vnlue or $2,700 for which number and capacity 
were not reported. 

Table 17 includes the large transformers used in 
central stations as well as those used on electric lines. 
There was a decided increase in the nu;mber and value 
of the transfor;rners manufactured and a ;much greater 
increase in their capacity in 1909 as compared with 
those produced in 1899. The number increased 110.l 
per cent, the co.pacity 435.2 per cent, and the value 197 
per cent. More than nine-tenths (94.8 p~r cent) of 
the transformers in 1909 were of comparatively small 
size having a capacity of less than 50 kilowatts. 
Whhe the 3,953 transformers with a capacity of 50 
kilowatts and over manufactured during 1909 formed 
only 5.2 per cent of the total number, their total 
capacity amounted to 1,058,021 kilowatts, or 64.7 per 
cent of the total kilowatt capacity of all transformers 
produced during the year. Some idea of increasi~g 
size of transformers may be had from the fact that m 
1909 the average capacity of the transformers of 50 
kilowatts and over was 267 .7 kilowatts, as co;rnparecl 
with an average of 111.6 kilowatts in 1904. 

Switchboarcls.-Table 18 shows the value of the 
switchboards, panel boards, and cut-out cabinets for 
light and power work manufactured during 1909, 
1904, and 1899 in eight of the leading states for which 
comparable figures are available. 

Table 18 

Switchboards, panel boards, and 
cut-out cabinets, totnl.. ........ .. 

California ................................ _. 
Connecticut .............................. .. 
Illinois ................................... .. 

~a;,s;~~~~~~t:.-.~-.: :: :: :: : : :::::: ::: :::: :: : : 
NewYork ................................ . 
Ohio ...................................... . 
Pennsylvania ............ - ................ . 
All other states ........................... . 

1!)09 

$5, 971, 804 
90,594 

151,38.5 
448, 185 
304,502 
137' 581 

2, 789,207 
230,030 

1,243,356 
569,974 

I Included in "all other states." 

1901 

$3, 766, 044 
27, 749 

(1) 
244,590 
468, 689 

. 127,500 
1, 373, 366 

54,000 
1, 157, 027 

313,067 

1899 

U,846,624 
10,000 

3, 700 
75,367 

230,602 
67,500 

1,055, 288 
21, 660 

353,043 
29, 464 

Each system of centralized electrical supply requires 
a switchboard for the manipulation of its circuits and 
to connect the sources of supply with the consumer. 
The switchboards shown in the table are those used for 
Hght and power work and differ distinctly from the 
switchboards used in telegraphic and telephonic work, 

hi h are included in the total shown ll.1 Tables 24 and w c . l' 
25 for telegraph and telephone mstruments, supp ies, 

et~t one time the manufacture of switchboards for light 
and power stations was ca:Tied on b! a larg~ nun:ber 
of establishments, and thell' production reqmred little 
else than skillful working in hardwood. At present 
Wl. tchboards of the above type are made of slate or 

s . d 
marble slabs with framework of copper, ll'on, an steel, 
and involve many problems of apparatus adjustment. 
For this reason the large electrical manufacturing com
panies have virtually taken over the c?nstruction .of 
the larger switchboards for the plants whtc~ they eqmp, 
and have made a business also of supplymg many of 
the indicating and recording instruments used in con
nection with the boards. The value of these appur
tenances of liaht and power work increased 103.9 per 
cent from 13g9 to 1904, and 223.4 per cent during 
the decade 1899-1909. New York and Pennsylvania 
were the leading states in this branch of manufacture, 
reporting 67.5 per cent of the t?tal value of the~e 
products in 1909, as compared WJ.th 76.3 per cent m 
1899. 

Motors.-Table 19 shows the number, capacity, mid 
value of electric motors manufactured in 1909, 1904, 
and 1899. 

Table 19 
Consus. Numbor. 

C11pacity 
(horse- Vnluo. 
powor). 

Motors, total. ............. 1909 504, 030 2, 733, 418 $32, 087, 482 
1904 206, 343 1, 493, 012 22, 370, 626 
1899 159, 780 1, 221, 482 19, 505, 504 

For Industrial powor ..•.......... 1909 243,423 1, 683, 677 18,306, 451 
1004 70, 877 678,910 13, 120, 948 
1899 35, 604 515, 705 7,551,480 

Direct current ................ 1909 100, 714 676, 682 7,787,043 
1904 M,242 382, 907 10,254,85-1 
1899 29, 015 378, 329 5, 786, 052 

Alternating current .......... 1909 142, 709 1, 006, 995 10, 519, 408 
1904 25, G~5 205, 913 2,860,094 
1899 5,989 137,376 1, 705,428 

For automobiles ............. _ .... 1009 2, 796 12,471 294, 152 
1904 1,819 10,907 152, 085 
1899 3,017 8,220 192,030 

Forfans .......................... 1909 199, 113 178,033 2, 450, 739 
1904 102, 535 30, 706 1,168,254 
1899 97,577 12, 766 1,055,309 

For elovato1'S ..................... 1909 4,988 63,585 1, 188, 653 
1904 1,m 13, 398 638, 473 
1899 6, 730 2,523,901 

For railwai'{s and miscollancons 1909 53, 710 795, 652 I 9, 847, 487 
uses, inc uding valuo or parts 1904 20, 770 750,001 7, 290, 206 
and supplies for all motors. 1899 23, 197 678, 061 ' 8, 182, 72-1 

' Includes motor parts and supplies valued at $2,794,779. To what extent such 
values were includccl at prior censuses is unlmown, since no data bearing upon tho 
point were collected. 

• Includes motors valued at $2,008,455 Car which the number and horsepower were 
not reported; 11nd 60 motors valued at $261, 722 for which tho horoopower was not 
reported. 

The number, capacity, and value of motors for 
transforming electric current into mechanical power 
were very much larger in 1909 than in 1899. The 
number of motors of all kinds produced increased 
215.5 per cent during the decade, their capacity 123.8 
per cent, and their value 64.5 per cent. The largest 
increases are shown in the case of the motor:-J for 
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operating stationary machinery, which are designated 
in the table as motors for industrial power. During 
the decade ending with 1909 the number of these 
motors for distributing power to be used industrially 
increased 583.7 per cent, their capacity 226.5 per cent, 
and theiT v11lue 142.4 per cent. The avel'l1ge capacity 
of these motors decreased from 14 horsepower in 1899 
to 7 horsepower in 1909. Of the motors desiglll1ted 
to be used for industri11l purposes the largest increases 
are shown in the case of those operated by alternating 
current. The totnl capacity of such motors increased 
from 137,376 horsepower in 1899 to 1,006,995 in 1909, 
though the average cap11city per machine decreased 
from 23 horsepower in 1899 to 7 horsepower in 1909. 
At the census of 1899 only the largest motors were of 
the alternating current type, but at the census of 1909 
alternating current was so generally used that the 
average cap1.icity of motors of both types was about 
the same. In sections whore electric power is avail
able, new manufacturing establishments generally use 
it in preference to steam or water. The general 
report on manufactures shows a ln.rge increase in the 
use of electric power. In 1909 there were 388,854 
electric motors with n. capacity of 4,817,140 horse
power installed in manufacturing establishments. In 
1899 there were only 16,891 motors reported with a 
capacity of 492,936 horsepower. 

The production of motors intended for other pur
poses did not' increase so rapidly as those built for 
furnishing power for industifol purposes. Of the three 
design11ted varieties of motors embraced in this group, 
those used for the operation of fans predominate in 
number, capn,city, and vnJue, 11nd during the decn,de 
1899-1909 they increased 104.1 per cent in number, 
1,294.6 per cent in capacity, and 132.2 per cent in 
value. The average c11pacity of these motors was 
nearly seven times as great in 1909 as in 1899, while the 
total horsepower was nettrly fourteen times as great. 
The improved methods of ventilation in theaters, halls, 
hotels, factories, etc., have called for electric fans or 
blowers of larger size, so that the average capacity 
of fan motors increased approximately from one
tenth of 1 horsepower in 1899 to nine-tenths of 1 
horsepower in l 909. In this connection it should be 
stated that a few of the largest manufacturers of fan 
motors were unable to definitely state theiT total 
capacity, and in such cases the capacity was esti
mated. The :figures, however, are presented subject 
to these restrictions. 

The statistics for the manufacture of electric railway 
motors for 1909 can not be shown separately without 
disclosing the operations of individual establishments, 
and for this reason they are combined in Table 19 with 
those for motors for miscellaneous uses. It mo,y be 
stated, however, that the number of electric rail
way motors manufactured in 1909 was considerably 
gren,ter than tl11tt in Hl04, when 12,298 motors, with 
n, capacity of 713,181 horsepower, were reported, val
ued at $4,949,795. 

Batteries.-Table 20 shows the number and value 
of primary batteries, and the value of storage batteries 
and of parts and supplies, produced in 1909, 1904, and 
1899. 

Tablo20 
PRODUCT. Census. Number. Value. 

Batteries, total. ....................... 1909 ................ $10,612,470 
1904 ................ 4,243,893 
1899 .................. 3,679,046 

Primary batteries ............................ 1909 34, 333,531 5,312,595 
1904 6,623, 162 1,028,556 
1899 2,654, 765 887,383 

Dry ...................................... 1909 33, 988,881 4,583,082 
190•1 4,888,361 513,026 
1899 1, 946, 688 316,013 

Liquid• .................................. 1909 344, 650 729,513 
1904 1, 734, 801 515,530 
1899 708, 077 '571,370 

Storage batteries .......................... _ ... 1909 .............. 4,243,984 
1004 .............. 1,569, 371 
1899 ······-······· 2,559, 601 

Parts and supplies ............................ 1909 ···········--- 1, 055, 891 
1904 .............. l, 6-15, 966 
1899 ····---·-···-· 232, 061 

For primary batteries .........•.......... 1909 ···········--- 621, 0GQ 
1904 ···-·········· 569,588 
1899 .............. 2321 OG! 

For storage ba.tterics ...................... 1909 ····-········· 434,225 
1904 ·············· 1,076,378 
1899 ·············· (•) 

1 Includes testing batteries. 
•Includes batteries to the value of $11500 for which num bcr was not reported. 
a Not reported separately. 

Both storage and primary batteries consist of vari
ous elements which are not always sold together as a 
unit by the same manufacturer, and yet it is not until 
these are brought together that 11 complete cell is con
stituted. In fact, many of the parts and supplies lie 
outside the electrical field. For example, the primary 
battery consists of various elements, such as the jam, 
zinc, copper, carbon, sulphuric acid, caustic soda, 
bichromate of potassium, according to the nature of 
the cell, on the constant renewals of which the effi
ciency and life of the cell depend. 

The value of storage and primary batteries manu
factured and of parts and supplies for the same in
creased 188.5 per cent during the dec.ade. The value 
of primary b11tteries manufactured in 1909 showed an 
:increase of 498.7 per cent over the value of those turned 
out in 1899, while the value of storage batteries in
creased but 65.8 per cent during the decade, the larger 
part of this increase being for the five-year period 
1904-1909. Of the total value of batteries and parts 
and supplies produced in 1909, primary batteries rep
resented 50.1 per cent, storage batteries 40 per cent, 
and parts and supplies 9.9 per cent. In 1899 the pro
portions were 24.1 per cent, 69.6 per cent, and 6.3 per 
cent, respectively. 

The number of "dry" primary batteries reported in 
1909 was more than seventeen times the number re
ported in 1899, while their total value was over fourteen 
times as great. 'l'he large increase in these batteries 
is chiefly due to the demand for such batteries for 
automobiles and for motor boats. 
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The numher of "liquid'' batteries reported de
creased .51.3 per cent from 1899 to 1909, but their 
total value ir1c1·eased 27.7 per cent durIDg the same 
period. . . . 

The most extensive use of storage batteries is m 
connection with central station lighting plants and 
electric railways. 

Electric lamps and lighting :fixtnres.-Table 21 
shows the number and value of arc lamps manufac
tured in 1909, 1904, and 1899. 

Table21 Census. Number. Value. 

A:ro lamps, totul. ...... -···· . ...... - .. -.. 1909 123, 985 $1, 706, 959 
190'1 195, 157 1, 574, 422 
1899 158, 187 1, 827, 771 

rncloserl -- --. ······-·························· 1909 118, 981 1, 623, 299 
1004 193, 409 1, 544, 433 

p 1899 134, 531 1, 551, 200 

Open ...... ··············-·--···············-·--1 1009 5, 004 83,0GO 
1904 1. i48 29, 989 

I 
1899 23,650 276,481 

From 1899 to 1909 there was a decrease of 34,202, or 
21.6 per cent, in the number of arc lamps manufactured 
and a decrease of $120,812, or 6.6 per cent, in their 
total value. The decrease is accounted for by the 
fact that, while formerly arc lamps were used almost 
exclusively for street lighting and other purposes, the 
incandescent lamps have now replaced them to an 
appreciable extent. The value of arc lamps was slightly 
greater ID 1909 than in 1904, owing to the introduction 
of more costly types, such as the flaming arc, etc. 

Arc lamps are of two kinds, open and inclosed, 
either of which may be of the direct or of the alternat
ing current type. The inclosed lamps comprised by far 
the more important group, 96 per cent of the total 
number in 1909 beIDg of this kind. Although the num
ber of such lamps declined durIDg the decade, the total 
value increased. The principal element in the su
periority of the inclosed over the open type of arc 
lamp consists in the relation of the inner globe to the 
arc, whereby with a suitably restricted air inlet a long 
arc may be steadily maintained by a comparatively 
small current. In the ordinary open arc lamp the 
carbon sticks burn away in 10 or 12 hours, but in an 
inclosed lamp the cored carbons used will last from 60 
to 125 hours. The small inner globe inclosing the car
bon is of elongatei:l oval shape, and is made of refrac
tory glass, so as to resist successfully the intense heat 
of the arc. 

There was a marked decrease from 1899 to 1909 in 
both the number and value of the open arc lamps, 
although there was an increase in both respects from 
1904 to 1909. 

The va~ue of the output of searchlights, projectors, 
and focusmg lamps (see Table 14) increased $710,239, 
or 314.8 per cent, during the decade ending with 1909. 
The statistics for 1909 include a large number of 
focusing lamps used for theatrical purposes and for 
automobile searchlights. 

One of the largest special departments of electrical 
production is that of incandescent lamps. The schedule 
of inquiry used at the census of 1909 called for statis
tics concerning incandescent lamps classified according 
to kind of filament used, while at previous censuses 
the classification of these lamps was according to their 
candlepower. 

Table 22 shows the value of the different kinds of 
incandescent lamps so far as available, manufactured 
in 1909, 1904, and 1899. 

Table22 KIND. 

Incandescent lamps, total._. __ --__ . - . -_ -

Carbon filament l _ ..................... __ . __ . _ 

'l'ungsten. _ ... _ ...... _ .... _. __ . - -_ ... __ ... ___ _ 

Gem, tantalum, glower, vacuum, and vapo1• 
lamps.' 

Decorative and miniature lamps, X-ray 
lmlbs, vacimm tubes, etc. 

Cen
sus. 

1909 
1904 
1899 

1909 
1004 
1890 

1000 
190'1 
1899 

1909 
1904 
1890 

1900 
1904 
1890 

Number. 

55,038 378 
112, 111; 558 
25,320, 108 

11, 738, 619 
(2) 

Value. 

$15' 714, 809 
6, 953, 205 
3,515,118 

6, 157,00G 
6, 308, 290 
a, 442, isa 
6, 241, 133 

(') 

2, 715, 901 
305, 155 

600, 619 
249, 751 
72,93ii 

t "Carbon filament" lamps were first reported ns such in 1009. Incandescent; 
lamps-"16 candlepower," "below 16 candlepower," and "over 10 cancllepower"
reported for 1899 mid 1004. It is therefore probable that tho 1904 figures, sbown for 
comparison as "carbon filament," include a considerable number of tungsten, gem, 
and tantalum lumps mannfacturerl in 1004, but not reported separately. 

•Not report<id separately. See Note 1-

All :filament incandescent lamps reported ID 1904 
and 1899 have been combined in Table 22 for compari
son with the "carbon filament" lamps reported for 
1909, but it is probable that the group of lamps classi
fied as "above 16 candlepower" in 1904 contained a 
number of high-power lamps of the tungsten, tautalum, 
and gem types. 

"Glower lamps and parts" and "vacuum and vapor 
lamps" were reported separately in 1904, but for 1909 
the figures for such lamps are combined with those for 
gem and tantalum lamps. The development of elec
tric lamps of new forms and characteristics, requiring 
special :fixtures for their most efficient use, has greatly 
stimulated this branch of manufacture, especially dur
ing the five-year period 1904-1909. 

Table 23 shows the total value of electric lighting 
fixtures manufactured in the United States during 
the years 1909, 1904, and 1899, and the value pro
duced in the individual states during 1909 and 
1904. 

The total value of the production of electric lighting 
:fixtures of all kinds increased 86 per cent from 1904 to 
1909, and 63.4 per cent from 1899 to 1909. The total 
value of electric lighting :fixtures as shown in Table 23 
represents only the value of those definitely reported 
as such, and is no doubt far less than the actual value 
of such products. Large quantities of electric fixtures 
are manufactured in connection with the production 
of gas and other fixtures. In some instances these are 
combIDation fbdures. The total value of products for 



EIJECTRICAL MACHINERY, APPARATUS, AND SUPPLIES. 293 

"gas and electdc ihtures" reported at the census of 
1909 was $29,844,303. Tho total reported v1tlue of 
electric lighting fixtures in 1909 w11s $6, 128,282, made 
up of $2,031,056 report.eel by cs~ablishme~1ts engaged 
primarily in man:ifn,ct~rmg e~octncal machmer~, appa
r11tus, and supplies; $3,927,614 by those m11kmg gas 
and electric fixtures, and 1$1()9,612 reported tis sub
sidiary products of other industries. It is probable 
that the total vahrn of electric lighting fixtures pl'O
duced by establishments manufacturing gas and elec
tric fixtures wtis much larger than the figure reported, 
since many of such establishments failed fully to segre
gate their products. 

New York was the leading state in tho manufacture 
of electric lighting fixtures, the value of such prod
ucts shown :for the state in 1909 representing 42.2 per 
cent of the totu,l for the country. 

Table Z3 Census. Vuluo. 

1009 $6, 128, 282 
1904 3, 294, 606 
1899 3, 760, 670 

Lighting fixtures, totul .............................. . 

Cali!omia .................................................. .. 1000 5&1, 708 
HIO·l H7,Hlll 

Connooticut ......................•.......................... 1!100 2G5,:l2.1 
lUCH :J07, ·ID8 

Illinois .............................................. · ...... . 11!09 707,li79 
1004 030, ,105 

Indiunt1 .................................................... . 1009 173,352 
1004 ............. 
1000 217,208 
1U01 (1) 

Mussuchnsetta ............................................. .. 

1009 02, 401 
1004 ............. Michigan ................................................... . 

10!10 2~H, 707 
lUO·.I (1) 

New Jersey ........................................ · .... ·· .. ·· 

NowYork .................................................. . 1001) 2, 5R5,307 
1()0<\ 1, 003, 0•15 

moo 57,358 
1004 150,fJOO 

Ohio .•..........•........•.•.............•.................. 

l!JllO 312,:195 
100·1 406,610 

Pennsylvnnhi. ............................................ .. 

Wisconsin ................................................. .. 10m1 100,685 
lfl04 ...... ~ ...... 
1000 041, 019 
190.\ 189,530 

All other states ............................................. . 

------------------
1 Includ~,d in "nil other stnles." 

The value of sockets, receptacles, bases, etc., shown 
separate from lighting fixtures in Ti1ble 14 was more 
than seven times as great in Hl09 as in 1899. 

Telegraph apparatus.-'l'ablo 24 shows st11tistics of 
telegraph app11ratus m1111ufactured in 1909, 1904, and 
1899. 

.. 

Table24 1009 19()4 1890 

Telegraph apparatus, totnl. ....... $1, 957, 432 $1, 111, 194 $1, 642, 266 
Intelllgenco (key, sounder, ete.): 

83,539 76, 82G 109, 410 Number ............................... 
Value .................................. $107,009 $187, 74-l $.'l54, 212 

~lice, fire, district ancl mfacellaneous ...... $1, 120, 658 $502,070 $1,231, 107 
lre\tJSs telogr11ph apparatus .............. 448, 262 114,050 (1) 

S~~ch)?oards and telcgrap h part.~ and 
184, 843 217,330 50, 887 ppl!es ................................. 

l Not reported separately. 

During the decade 1899-1909 there was an increase 
of $315,166, or 19.2 per cent, in the total value of the 
output of telegraph apparatus. 

Commercial wire telegraph apparatus decreased 44.2 
per cent in. value during the decade. A large propor
tion of telegraphic apparatus was comprised under 
the heading of ".police, :fire, district, and miscella
neous" at each census-·57 .6 per cent in 1909, 53 .3 per 
cent in 1904, and 75 per cent in 1899. The value 
of apparatus of this kind shows a 111rge gain during 
the five years 1904-1909, the total in the latter year 
being neu,rly equal to that in 1899. Wireless tele
graph 11pparatus, which was not reported sepu,rately 
for 1899, shows a large increase (293 per cent) dur
ing the period 1904-1909. 

Telephone apparatus.-Table 25 shows the statistics 
of the telephone apparatus produced in 1909 and 
1904. Comparable figures for 1899 are not available. 

'l'ablc 25 

Telephones, total. ........................ . 

'l'ransmltters ................................. .. 

Receivers ...................................... . 

Complcto sots of instrnmcnts not h1clucled in 
tmnsmittors and receivers. 

Intorior sys toms complete, without instruments . 

Centro! switchboards ........ -................. . 

Private exchange boards ....................... . 

Telephone parts nnd supplies .................. . 

Census. 

1909 
1904 

1909 
190·1 

1009 
1904 

1900 
1004 

1009 
1004 

1909 
1904 

1000 
1904 

1909 
100·1 

.Number. I Value. 

···-·······- $U,2o9,3&7 
···--······- 15, 863, 698 

1, 116,403 1, 370, 762 
850, 815 824,204 

1, 003, 309 1, 134, 929 
831, 105 0013, 113 

732, 697 5, 108, 849 
887, 447 o, 483, 418 

10, 238 123,085 
4, 500 08, 826 

. ........... 2, 398, 009 
············ 5, 154, 447 

2,252 369, 915 
3, 017 564, 795 

···········- 3, 751, 008 
............ 2,071,805 

There was a decrease from Hl04 to 1909 in the total 
value of telephone apparatus produced of $1,604,341, 
or 10.1 per cent. A very large proportion of other 
electric11l 11pparatus, such as dynamos, motors, motor
generator sets, insulated wires and cables, conduits, 
etc. was required for the equipment of telephone ex
cha~ges and in connecting the stations of individual 
telephone subscribers with centml stations. Only 
when clue allowance is made for the value of these 
other cfosses of products used in connection with the 
telephone systems can an idea be formed of the total 
value of telephone equipment manufactured. Sub
stantial increases were shown in the value of telephone 
transmitters and rnceivers and telephone parts and 
supplies produced, but for central switchboards th~re 
was a decrease of $2,755,538, or 53.5 per cent, durmg 
the five years. Decreases were also shown in the 
value of complete sets of telephone instruments and of 
private exchange boards turned out in .1909 as com
p11red with the value of those produced.m 1904-21.3 
per cent for the former and 34.5 per cent for the latter. 
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The products for Illinois show a decrease of more than 
a million dollars during the five-year period, and there 
were only 16 establishments in this state that reported 
the manu:facture of telephone apparatus and supplies 
in 1909, as compared with 29 engaged in such manu
facture at the previous census. 

A considerable proportion o:f the total value of tele
phone equipment produced was that of parts and sup
plies. This designation embraces a wide variety of 
parts, such as the signaling apparatus in magneto
telephone sets, main switchboards, the apparatus 
in use at the subscribers' stations, and a large amount 
of miscellaneous apparatus. 

Insulated wire and oables.-Table 26 shows the 
value of the production of insulated wire and cables in 
the different states during 1909 and 1904 and the total 
value only for 1899. 

'l'able26 Census. Value. 

1909 $61, 624, 737 
1904 34, 519, 699 
1899 21,292, 001 

Insulated wire and cables, total. ................... . 

1909 4,205,509 
1904 2,156,369 

Connecticut .........•....•...•......................•..•... 

1909 9,487,006 
1904 3,666,313 

Illinois .................................................... . 

1909 2,104,474 
1904 1,001,522 

Massachusetts ............................................. . 

1909 13, 9·15, 425 
1904 8,234, 885 

New Jersey ............................................... . 

NewYork ................................................ . 1909 
1904 

9,485,282 
10,911,897 

1909 2, 700,825 
1904 2,885,052 

Pennsylvania ............................................ .. 

1909 7, 741,411 
1904 5,122,464 

Rhode Island •.....•.•...••••••••••••••.......•.•...•.••.•• 

All other states ............................................ . 1909 
1904 

1, 768,805 
541, 107 

'fhe value of insulated wire and cables :manufactured 
in 1909, 1904, and 1899 constituted the largest single 
item in the total value of electrical machinery, appa
ratus, and supplies reported, representing more than 
one-fifth of the total value of products for the industry 
at each census. 

Of the $51,624, 737 reported as the total value of 
insulated wire and cables, $40,250,572 was reported 
by establishments in the industry proper, and 
$11,374,165 by establishments engaged primarily in 
other industries. Only a small number of the estab
lishments in the industry proper drew the wire which 
they insulated, while of the establishments outside the 
industry reporting this product the greater number 
were engaged primarily in wire drawing. 

New Jersey, Illinois, and New York were the three 
states leading in this branch of the industry in 1909, 
roporting 63.8 per cent of the total value in that year 
and 66.1 per cent in 1904. 

Electric measuring instruments.-Table 27 shows 
the value of the various kinds of electric measuring 
instruments for 1909 and 1904, and the total value of 
the production only for 1899. 

Table27 Census. Value, 

1909 $7, 800, 010 
1004 5, 004, 763 
1899 1, 842, 135 

Electric measuring Instruments, total .•............ 

1909 5,613,838 
1904 3,585,080 

Meters for consumers' circuits ............................. . 

1909 1,639,202 
1904 418, 998 

Central station apparatus .•......•.....•.......•..... ·· ..•.. 

1909 546,970 
1D04 1,000,685 

Testing and scientific ................................. · •.... 

The value of the output of electric measuring instru
ments increased $5,957,875, or 323.4 per cent, during 
the decade. The value of :meters manufactured for 
consumers' circuits increased 56.6 per cent from 1904 
to 1909, and central station apparatus, 291.2 per cent 
during the same period. 

The indicating apparatus for central stations is 
practically uniform throughout the country, the lead
ing types being voltmeters, ammeters, wattmeters, and 
watt-hour meters; but although one or two types are 
predominant among the consumers' meters considerable 
variety exists, the kind used de_pending somewhat upon 
the system used in charging for the service. 

The testing and scientific apparatus constitutes a 
large group of appli:mces, including numerous types 
with hundreds of -varieties, employed not only in prac
tical work, but in laboratories and in physical and 
scientific research as well. The value of the produc
tion of this apparatus decreased 45.3 per cent from 
1904 to 1909. · 

Misceilaneous electrical appliances.-Referring to 
Table 14, it will be seen that during the decade 
1899-1909 there was a gain of only $10,682, or 4.7 per 
cent, ir1 the value of annunciators turned out, although 
their- nrnnufacture increased 26.7 per cent during the 
later five-year period. The value of the output of 
electric clocks and time lnechanisms, on the other 
hand, increased 166.8 per cent during tho decade, and 
the combined value of rheostats and resistances, heat
ing, cooking, and welding apparatus, and electric flat
irons, 290 per cent. 

Rheostats and resistances are a necessary adjunct 
to the use of heavy current for producing light and 
power, and large numbers are called for particularly 
in connection with the starting and regulation of elec
tric motors, electric elevators, etc. Many small re
sistances, however, are now used ir1 connection with 
delicate electrical instruments, as balance coils in tel
egraph service, or as shunting and ringing resistances 
in telephone circuits and relay signaling systems. 

The production of apparatus for electric heating, 
cooking, and welding, and electri.c flatirons has in
creased rapidly during the past few years and has 
now become an important department in this industry. 

Therapeutic apparatus was not reported separately 
in 1899, but the increase in the production from 1904 
to 1909 was $70,896, or 6.8 per cent. A large number 
of medical men now employ electricity almost exclu-
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sively in their work, and there are numerous clinics 
dealing solely with tho application of electricity in the 
treatment of disease. Tho equipments of some physi
cians are of tho most olabornto and costly character, 
arranged in numerous soparnto compartments, ench 
fitted up with its specific or distinctive devices for 
X-ray work, electric light baths, charged liquid baths, 
the application of frictional or st;atic electricity, and 
for tho treatment of diseases requiring the direct in
ternal or e:x:tornnl application of current. 

Wires for the Lrnusmission of electric current, either 
within buildings or undorgrnund, 11ro now ahnost in
variably inclosod in conduits. Tho value of these 
electric conduits produced in 1909 was $5,098,264 
(see Table 14). 

Underground conduits are usually of porcelain or 
terra cotta nnd n,re mimufocturod uJmost entirely by 
establishments n,ssigned by tho Buren,u of the Census 
to the classificn,tion "pottery, torrn.-cotta, and fire
clay products." Tho value of tho conduits ;manufac~ 
tured by estitblishrnents engaged chiciiy in the elec~ 
trical apparatus industry givon in Ttible 14 docs not 
include those nrndo in th(\ pottery industry. 

The growth in the combinod value of fuses and light
ning arrestors during tho dccticlo wtis $1,346,393, or 
226.1 per cont. This iucronso is duo not only to the 
general increnso in tho uso of oloctricity but also to 
the increasing recognition of tho fact that it is n, policy 
of economy to protect all clmisos of apparatus against 
Hghtning or other suddon or dnngorous increases of tho 
electrical energy flowing through the circuit. 

Thero two no figures showing production of magneto
ignition app11rntus, spurk coils, otc., in 1899. From 
1904 to 1909 tho output of such appamtus, as shown 
by 'rablo 14, incroasod in vnluo $5,414,266, or nearly 
800 per cont. 'rho rnpid development of the gasoline 
automobile has creittod an onormous demand for igni
tion apparn.tus to ignito tho oxplosivo mixture of the 
air and gasoline vapor in tho cylindor. 

The value of oloctric switches, sigrn1ling devices, 
and attachments increased $4,247,952, or 376 per cent, 
during the decade. 'l'hose appliances nre uuxilia.ry 
portions of telegraphic devices for conveying intolli-

gence as to the movements of trains, cars, elevators, 
and other transportation mechanisms. 

Circuit fittings were not reported separately in 1899. 
It is probable that in 1909 some of these were included 
among "all other products," thus explaining the de
crease of $2,445,159, or 69.4 per cent, from 1904 to 
1909, shown in Table 14. The general and increasing 
utilization of electricity for a variety of purposes has 
necessitated the invention and manufacture of a class 
of appliances to which the general name "circuit fit
tings" has been given to designate that which is not 
part of the appliance itself, or part of the generating 
plant, or pint of the distributing circuits and pole 
lines, but which at the same time is required in order 
to enable contractors and the public to install such 
apparatus advantageously. 

The value of" all other products" in 1909, $39,691,-
708 (see Table 14), formed 16.3 per cent of the total 
value of products of the entire industry. Under this 
heading are included dynamo parts ancl supplies to the 
value of ahnost a. million dollars; custom work and re
pairing to the value of $5,692,543; and also carbons of 
all kinds, the value of which can not be shown sepa
rately. By far the largest item entering into the total 
for 1909, however, was one of $18,995,176, represent
ing the v£Llue of miscellaneous or unclassified forms of 
electrical machinery, apparatus, and supplies. These 
included electric mining machinery, automatic electric 
pumps, products based on late electrical inventions, 
and the making of special electrical apparatus to order; 
various devices and appliances for electrical use not 
designated on the schedule; panel and switch boxes, 
electric signs and flashers, electric flashlights; over
head trolley line material, trolley wheels, retrievers, 
geurs, and pinions; various repair parts; insulating 
materials, such as mica, fiber, tape, etc.; and electri
cal supplies of various kinds. In addition to the prod
ucts described itbove, there were others, to the value of 
$12,073,102, which were not electrical in their nature 
and which are ordinarily tho product of other indus
tries. The most important of these products are wire, 
iron and steel, foundry and machine-shop products, 
and moving-picture apparatus. 

DETAILED STATE TABLES. 

The principal statistics secured by the census in
quiry concerning ost!1blislnnonts engaged in the manu
facture of electrict1l machinery, appamtus, and sup~ 
plies are presented, by states, in 'rables 28· and 29. 

Table 28 shows for 1000, 1904, and 1899 the number 

of establishments, number of persons engaged in the 
industry, primary horsepower, capital invested, sala
ries, wages, cost of materials) value of products, and 
value added by manufacture, while Table 29 gives more 
detailed statistics for the industry :for 1909 only. 
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ELECTRICAL MACHINERY, APPARA'l'US, AND SUPPLIES-COMPARATIVE STA'f!STICS, BY STATES: 1909, 1904, 
AND 1899. 

.. . . . .. 

:I 
' Value rable 28 PERSONS ENGAGED IN INDUSTRY. added by : ma nu-

Num- I Cost of Value of facture 
ber of I.lr<r Primary Capital. Salaries. Wages. materials. products. (value of 

STATE. Census. est ab- prie-
Salaried Wage horse- products 

!ish- tors earners power. le-'19 cost 
ments. Total. and em- (average of mate-

firm ployees. number). rials). mem-
--·~- ·--·~·--·· 

hers. Expressed in thousands. 
--- --- ----------

United States ................ 1909 1,~~~ 105, 600 439 17, 905 87, 256 158, 768 $267,844 $20, 193 $49, 381 $108, 566 $221, 309 $112, 743 
1904 71, 485 400 10, 619 60, 466 105, 376 174, 066 11,091 31, 842 66, 837 140, 809 73, 972 
1899 681 .......... ···-···- 6, 067 42, 013 43, 674 83, 660 4,632 20,679 49, 468 92,434 42, 976 

Caltfornla ........................... 1909 27 540 11 94 435 442 779 102 240 928 l,013 (i8.5 
1904 24 521 6 112 403 278 716 113 244 434 1,004 570 
1899 11 272 li 29 238 406 181 29 130 350 556 107 

Connecticut ......................... 1909 41 4,120 7 608 3,505 4,457 9,8.52 813 1,603 5,211 9,824 4,613 
!D04 32 1,942 10 225 1, 707 2,505 4,184 278 724 2, 754 4,940 2, 186 
1899 17 1, 111 8 142 961 987 2,514 170 406 1,974 3, 168 1, 194 

Illinois .............................. 1909 143 11, 854 55 2,158 9,641 11,636 24,202 2,124 0,413 13, 628 26,826 13, 198 
1904 104 7,808 46 1,631 6, 131 0,253 21,645 1,407 3,203 7,649 16, 700 9,051 
1899 82 7,251 61 1,142 6,048 6,274 11,641 038 2,818 4,676 12, 169 7,493 

Indlana ............................. 1909 42 3, 723 25 025 3,073 5,285 C.,857 616 1,361 3,693 7,718 4,025 
1004 34 1,813 13 384 1,416 3,042 3, 175 382 664 1, 067 2,857 I, 700 
1899 24 1,028 13 134 881 1,479 I,453 134 340 784 1,586 802 

Kentucky ........................... 1900 4 14.6 1 28 117 161 221 23 54 101 229 128 
1904 3 83 1 g 73 160 204 8 35 84 170 86 
1899 4 ............ ............ 7 56 82 76 6 24 66 118 52 

Maryland ........................... 1909 7 142 2 19 121 266 216 21 41 54 147 93 
1904 6 190 6 23 161 329 191 26 66 93 225 132 
1899 6 ........... ......... 26 155 298 237 27 54 112 267 155 

Massachusetts ....................... 1909 83 16, 725 34 2,184 14,507 14,835 32,961 2,458 8,209 12, 735 28, 143 15, 408 
1004 72 9, 706 37 871 8,798 9,341 12, 735 963 5,003 7,324 15,882 8,558 
1899 54 5,801 34 565 5,202 3,668 8,260 557 2, 714 5,250 10,400 5,240 

Michigan ............................ ' 1901) 40 1,496 26 252 1,218 1,355 2,244 257 494 1,030 2,327 l,297 
1904 14 597 8 60 529 379 414 59 177 204 702 408 
1899 12 222 9 29 184 300 547 29 86 182 438 256 

Minnesota. .................•.•....... 1909 13 232 3 42 187 205 427 54 101 220 526 306 
1904. 15 213 11 32 170 140 389 36 103 187 424 237 1899 12 110 11 13 86 39 80 8 45 122 228 106 

Missouri ••••.......•...•.•.•....•.... 1~09 20 1,410 8 351 1,060 1,180 3,883 405 627 1, 104. !!,2lil 2,147 
1904 20 983 5 183 705 824 1,644 193 412 600 l, 741 1, 135 189() 17 603 11 59 533 421 982 69 186 355 911 556 

New Hampshire ..................... 1909 6 218 2 23 103 422 378 24 87 155 388 233 
1904 5 100 3 14 83 172 162 12 32 88 150 62 
1899 5 108 3 11 94 293 183 7 33 82 182 100 

New Jersey .......................... 1909 09 13,024 22 1, 903 11,099 11,326 30,229 2,234 5,615 14,426 28,365 13, 939 1004 42 7, 291 11 1,012 6,268 G,547 18,458 1,003 2,804 6,873 13,803 6,030 
1899 36 . -........... ............. 623 3,916 2,921 7,909 667 1,903 3,539 7,533 3,994 

New York ........................... 1009 217 22, 819 95 3, 752 18, 972 53, 813 G0,427 •!,552 12, 479 27,483 40,200 21, 807 
1904 175 18, OM 95 l,G68 lG,301 33,059 30,043 1, 730 9,287 17,840 :15,348 17,502 1899 134 11, 594 111 1, 113 10,370 ll,049 17, 697 904 5,667 12, 539 22,695 10, 156 

OWo ................................ 1909 115 9, 605 49 1,483 8,073 11, 959 23, 706 1, 529 3,847 7,226 18, 777 11. 551 1004 92 (;,187 50 1,023 5, 114 7,138 10,408 1,079 2,268 4, 699 11,019 H,320 
18!i0 64 4,196 29 394 3, 773 5, 123 7,030 390 1,502 3,339 (i,505 3, 166 

Pennsylvania ....................... 

1 

1009 84 14, 641 42 3,574 11,025 33,829 59, 974 4,058 (;,237 13, 535 31,351 17, 816 1904 80 12.206 56 2, 7·l6 9,40-1 29,238 58,393 3,090 5,300 11, 3G5 26, 258 H,893 1899 63 8,511 48 646 7, 817 8,137 20, 968 837 4,003 11,373 10, 113 7, 740 
Rhode Islnutl ........................ 1909 12 1, 730 5 124 1,601 2,837 4,315 179 (;78 4,595 6,410 1, 815 1U04 11 1,531 3 119 1,40!) 3,223 3,608 153 557 4,017 5,435 1, 418 1899 13 ········-· ......... 50 804 1,388 2,652 65 329 4, 135 5,113 978 
Wisconsin ........................... 1909 30 l,91U 16 479 1,409 2,333 4,686 532 820 1,451 3,836 2,385 190-:1 23 1,614 14 390 1,204 2,173 6,329 451 073 1,020 3,194 2,174 1899 7 084 1 56 527 430 982 64 222 359 924 565 
All other statea ..................... 1909 56 1,262 36 206 1,020 2,427 2,487 212 475 991 2,288 1,297 1904 32 636 25 111 500 575 768 108 200 437 957 520 1899 20 ···-·----- ......... 28 308 370 2G2 22 117 212 438 22G 

--------------··· 
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ELEC'rIUCAL MACHINERY, APPARA'£US, AND SUPPLIES-DETAILED STATISTICS, BY STATES: 1909. 
"" -

able 29 PERSONS ENGAGED IN JNDUS'l'RY. WAGE EARNERS-DEC. 15, on NEAREST 
REPRESENTATIVE DAY. 

~ 

Nnm-
ber Sala- Clerks. Wage earners, 16 and over. Under 16. 
of rro- ried Pri-

STATE. estab- prie· o1Iicers, mary 

lish- tors super· Number, 15th day of-
horse-

men ts. Total. and intend- Total. power. 
firm en ts Fe· Average Fe- Fe-mem- and Male. male. num- Malo. male. Male. male. 
bers. man· bor. Maximum Minimum 

agers. month. month. 

---- ----------- ----------- ---
United States •••.. 1, 009 105, GOO 439 3,682 10,431 3, 792 87,256 No 99, 239 Ja 77,444 102, 950 78, 605 23, 398 600 347 158, 768 

California .............. 27 540 11 32 37 25 435 No 487 Se 407 489 366 121 2 442 
Connecticut ••••.•••••• 41 4, 120 7 161 294 153 3,505 De 4,062 My 3,215 4, 140 2,650 1,200 102 ... ·93· 4,457 
Delaware •••••••••••••• 4 183 3 7 11 ···529· 162 My 210 Au 115 227 145 82 ······· 450 
Illinois •••••••••••••••. 143 11,854 55 367 1,262 9, 641 No 11,273 Ja 8,112 11, 382 8,566 ···2;763' 44 9 11, 636 
Indiana ••••••••••••••• 42 3, 723 25 135 347 143 3, 073 Oc 3,598 Ja 2,691 3,400 2,413 1,045 20 12 5,285 

Iowa .................. 9 96 4 18 4 6 64 Ap 74 Ja 42 72 64 7 1 ·····-· M 
Kentucl3'······ ....... 4 140 1 11 13 4 117 Se 132 My• 96 131 100 31 ······· 161 
Marylan ............. 7 142 2 9 0 4 121 De 13,1 A.u• 111 134 110 16 8 266 
Massachusetts •••••.••• 83 16, 725 34 544 1, 149 491 14, 507 De 16, 926 Ja 12, 239 17, 020 13,414 3,451 114 

.... 4i' 14,835 
Michigan ••••••••••••.. 40 1, 496 26 85 102 65 1,218 My 1,345 Au 1,051 1,302 975 327 ........ ······· 1,355 

Minnesota ••••••••••••• 13 232 3 20 14 8 187 Oc 108 Fe 175 201 194 4 3 205 
Missouri. .••••••..••••• 20 1,410 8 65 221 65 1,060 De 1, 193 Fe 941 1,196 937 225 2 ""32' 1,180 
New Hampshire ••••••. 6 218 2 9 5 9 193 My 211 Ja 167 206 146 60 422 
New Jersey ............ 69 13,024 22 304 1, 180 410 11, 099 De 12, 418 Ja 10,295 12,304 7,405 4,860 59 ... '3ii' 11,326 
New York ............. 217 22, 819 95 875 2, 000 787 18, 972 De 21, 912 Ja 16, 653 22, 503 19,345 3,102 55 1 53,813 

North Carolina •••••••• 3 134 2 6 3 3 120 De 157 Ja 92 157 53 104 38 
Ohio ••••••.••••••••••• 115 9 605 49 317 745 421 8,073 De 9,450 Ja 6,967 9,471 6,406 2,983 ... ··4· ""78" 11,959 
Pennsylvania •••••••••• 84 14: 641 42 520 2,530 524 11, 025 De 13, 940 Fe 9,692 H,145 12,006 2,055 70 14 33,829 
lthode Island •••.•••••• 12 1,m 5 34 45 45 1, 601 De 1, 796 Jy 1,497 1, 796 1,055 702 7 32 2,837 
Tennessee ............. 5 ........ 12 2 5 99 De 119 Jo 88 119 90 28 1 . ....... 94 

Washin~ton ........... 4 74 5 3 15 .... i4' 51 De 63 Fe 41 63 63 -..... - 26 
West V rrginia ......... 5 182 14 17 137 Do 188 My 102 188 184 2 2 ....... 1,116 
W iscon.qin ............. 30 1, 904 16 110 308 61 1, 409 De 1, 674 Fo 1,287 1,679 1,570 98 11 ....... 2,333 
All other states'··· ..•• 26 475 22 24 22 20 387 ···-········· -············ 476 339 124 13 ....... 620 

-···- --·- ---

EXPENSES. 

Value 
Services. Materials. Miscellaneous. added by 

Value of manufac· 
STATE. Capital. products. ture (valuo 

Tn.xeo, of products 
Total. Fuelund includ- less cost of 

Oll\clnls. Clerks. Wage rent of Other. llent of iDg in- Contr!l-Ot Other. muterinls). 
earners. power. factory. tern al work. 

revenue. 

---------
United States •••• $267, 844,432 $201, 771, 167 $8, 284, 575 $11, 908, 820 $49, 381, 145 $3, 056, 066 $105, 510, 338 $996, 073 $966,HS $368, 049 $21, 299, 442 $221, 306, 563 $112, 742, 159 

California ............. 779, 137 1,407,1'12 54,422 47, 810 240,320 13,254 914, 862 20,800 2,583 900 112, 1011 1, 612, 983 6S4, 867 
Connecticut .••••••••.. 9, 852,232 8,578,600 4,16,061 367, 246 1, 602, 987 100,469 5, 110, 835 32, 181 23, 318 1,278 894,2251 9, 824, 373 4, 013, 009 
Delaware ............. 764, 402 442, 339 12, 450 6, 384 88, 603 17,453 275, 723 1,500 1, 140 "'37;i72 40, 086 606, 651 813, 475 
lllinOi5 .............. • · 24, 201,532 24,937,852 762,884 1, 360, 742 6,412,671 233, 368 13, 395, 080 260,876 159, 782 2,315,2771 2G, 826, 177 13, 1U7, 729 
Indiana ............... 6,856, 728 6, 439, 218 229,G50 386, 537 1, 360, 940 80, 769 3, 603, 615 10,947 25, 64, 40,805 . 691,3111 7, 717,642 4,02,1, 258 

Iowa .................. 225, 561 163,855 18,538 5, 301 31, 181 2,376 72,122 3,040 733 ········· 30,564 199, 851 125, 353 
Kentucky ............. 220, 720 204, 249 15, 136 7, 808 53,921 2,467 98, 624 1,080 1, 301 ... ·i;so5 23, 912 228,927 127, 836 
Maryland ............. 216, 225 129, OXl 15, 833 5 339 40, 725 2 857 50, 7.'i8 1,434 974 9,208 147,098 93,483 
Massachusetts ..•..•••• 32, D61, 277 26, 182, 536 1, 183, 180 1, 275: 078 8,209,174 461:831 12,272, 989 80, 786 120, 781 122,552 2, 450, 165 28, 142,880 1.5,408, 069 
Micillgun .............. 2, 244, 049 2, 057, 924 151, 941 104, 747 494, 325 42, 926 087,562 13,988 10, 462 S,085 243, 888 2, 326, 900 1,296,511 

Mitmesota ............ 427, 208 435, 797 36, 650 17, 491 100, 751 7,132 213, Ml 4,428 1, 877 ···-··-·· 54, 417 526, 101 305, 918 
Mi5sonri. ............. 3, 883, :J57 2,483, 93~ 176,866 227, 873 626, 627 29,27:l 1,075,017 36,202 12, 125 299, 950 3,250,535 2, 146,245 
·New Hampshire ••••.. 378, 355 309, 852 14, 844 9, 213 87, 338 4,236 150, 371 1,500 1, 121 . "78;224 41, 229 387,843 233, 236 
New Jersey ........... 30,228, 6ll 25, 551, 858 833, 767 1, 400, 610 5, 614, 592 374, 659 14, 050, 866 68,204 88, 812 3, 042, 124 28, 365,377 13,939, 852 
NewYork ............ 60, 420, 560 48, 840, 704 1, 986, 273 2, 566, 202 12, 479, 418 935, 713 26, 546, 808 233, 990 166, 413 39,.'i69 3, 886, 228 49, 289, 815 21,807,204 

North Carolina .•.••... 77, 163 148,886 12, 600 3,600 31, 000 1,025 95, 5:!3 1,200 338 ···-····· 3,590 149,591 53,033 
Ohio .................. 2a, 706, 297 15,497,820 662,674 860, 607 3,846, 906 317, 650 6, 908,228 73, 975 153, 008 18,892 2,649, 880 18, 776, 769 11,550,891 
Pennsylvania .••.•..•. 59, 973, 875 27,802, 380 1,286, 971 2, 770, 794 6, 237, 040 253, 946 13, 280, 952 98, 742 151,533 16, 605 3, 705, 797 31, 351, 312 17,816, 414 
Hhode Island ......... 4 314 783 o, 787, 657 89,621 89, 727 677, 593 64, 651 4,530,685 13, 113 17, 710 304, 557 6, 410,020 l,814,!i84 
Tennessee ..••••.••••.. 'm;5u8 131, 814 23,038 3,500 32, 764 2,040 49, 788 840 548 19, 296 174,306 122,478 

Washington ........... 104, 448 111, 257 5,860 4,543 35, 214 1, 101 57, 027 2,630 387 ........... 4,495 126,014 67,916 
West Virginia ......... 562,608 301, 848 31, 532 18, 547 77, 263 12, 804 122, 391 3,516 1,910 .... 2;072 33, 885 398,331 263, 136 
W i~consin .••.•....••. 4, 686, 083 3,235, 659 194, 762 337, 529 819, 998 75, 368 1, 375, 211 14,449 20, 541 395, 729 3, 835,800 2, il85, 221 
All other states • ...... 635, 747 588, 954 39,022 26,592 179, 704 9,698 272, 150 10, 652 3,608 47, 438 633, 12f 351,281 

1 Same number reported for one or more other months. . . . ~ . . . , 
2 All other states embrace: Alabama 1 establishment; Arizonl1cJ; ArkansasJ); Colorado, 4; District of Columbl!l, 2; Georgia, 2; Kansas, 1; L-0uismna, 2; Mame, 2; 

Nebraska, 2; Oklahoma, 1; Oregon, l; South Carolina, l; Texas, 1; vermont, 2; Virginia, 2. 
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SHIPBUILDING, INCLUDING BOAT BUILDING. 

GENERAL STATISTICS OF THE INDUSTRY. 

Scope and character of the industry.-The ship
building and boat-building industry includes all estab
lishments engaged primarily in the construction or 
repair of ships and boats. Data for shipyards owned 
lly the Federal Government were also collected, but 
these are shown separately and not includecl with 
the general totals for the industry or in those for 
all manufacturing industries combined. Aside from 
establishments assigned to the shipbuilding industry, 
there are a number of establislunents assigned to 
other industries which incidentally build or repair 
ships or boats, and statistics as to the number and 
tonnage of the vessels launched by such establish
ments u,re presented in connection with the tables 
giving similar statistics for establishments in the 
shipbuilding industry. 

In the statistics for the shipbuilding industry in the 
United States, the Bureau of the Census has distin
guished between iron and steel ship building and 
wooden shipbuilding and boab building. The former 
branch is :further subdivided so as to distinguish (1) 
establishments doing chiefly new construction work 

-- .. -----'-·"· - -
'l'ablc l 

on vessels of 5 tons or over and (2) establishments 
doing repair work exclusively. Establishments in the 
wooden-shipbuilding business are subdivided into four 
groups: (1) Establishments engaged primarily in new 
construction wol'k on vessels of 5 tons or over; (2) 
establishments doing .repair work only; (3) establish
ments engaged primarily in building boats of less t.111111 
5 tons; and (Ll) establishments making masts, spars, 
and oars, and those engaged in rigging vessels. These 
branches and subbranches of the industry are not, 
however, distinguished in the tables giving statistics 
by states, us to do so might result in the disclosure 
of individual operations. There is some overlapping 
between the different branches and subbranches. 

Summary for the United States: 1909.-Table 1 
presents a summary of the statistics for establish
ments assigned to the shipbuilding industry, by 
branches and subbranches. The table does not in
clude data for est11blishments operated by the Federal 
Government or for establishments engaged primarily 
in other industries, and the same is true of all tnbles 
unless otherwise expressly stated. 

-
ESTAllLISIIMENTS ENGAGED PRIMARILY IN-

---------- ·-

Iron nnd steel shipbuilding. 1: 
Wooden shipbuilding and boat building. 

-··- ------·-·--
establishments ...........• Number of 

Persons eng 
Proprie 
Salaried 
Wagee 

aged in the industry ...... 
.tors and ftrm members .... 

employees ............... 
arne1's (avcruge number) ... 

Primary ho 
Capital. ... 
Expenses .. 

rsepower .•...•............ 
··········--··············· 
············----··········· 
·················-········ ries ........... ............ 

Services 
Sala 
Wa 

Materia 
Miseella 

Value of pr 

Tsc.s_::::::: :::: :: : : : : : :: : : : 
neons ..................... 

odncts .•........•.......... 
d by manufacture (value 
ts less cost of materials) ... 

Value aclde 
of produc 

Aggregate. 

-·---
1, 31i3 

4·1,9{9 
1,.rna 
2,980 

40, 506 
88, 003 

$126, 118, 489 
67, 521, 967 
29,303, 132 
4,035,446 

25, 267, 686 
31,214,358 
7,004,477 

73, 360, 315 

42, 145, 957 
I 

--·· -1! 
New con· Repair work Total. structlon.l only.• 

·-·--· 

53 38 15 
30,0~~ 25,9•10 

14 
4,10~ 

1,877 1,G84 193 
28, 143 2•!,2!2 3,901 
57, G97 (') (') 

$100,171,936 $88, 710, 172 $11,461, 764 
46,928, 188 41,144,060 5, 784, 128 
20, 128,803 17,430,889 2,697, 914 
2, 913, 627 2,674,808 238, 819 

17,215, 176 14, 756,081 2,-459,095 
21, 716,410 19,583, 525 2, 132, 885 
5,0S2,975 4,12ll,646 953, 329 

49,617,278 42, 722,549 6, 894, 729 

27,900,868 !l3' 139, 024 4, 761,844 

M:aldng 
New con· Repair worl< Making masts, spurs, 

Total. boats under and oars, stl'uction.I only. 5 tons. an~e;~~r:ig 

1,300 3G9 13·1 7G7 30 
14, 903 7,480 3,507 3, 742 173 
1,442 422 110 875 35 
1, 103 451 332 313 7 

12,363 G,613 3,0G5 2,554 131 
30, 36G (') (') (') ''b $25,946,553 $12, 789, 297 $7,356,SlG $5, 563,121 $ 7,319 

20, 593, 779 12,017,624 3,810,108 4,497,698 259,349 
9,174,329 5, 229,843 2,043,180 1,813,110 88,196 
1, 121, 819 565, 351 284,978 263,277 8,213 
8,052,510 4,664,492 1, 758,202 1, 549,833 79,983 
9, 497, 948 5,817,43'1 1,417,506 2,118,462 144,546 
1,921,502 970,347 358,422 566,126 26,607 

23, 743,037 13, 494,947 4,458, 128 5, 457, 763 332, 199 

14,245,089 7, 677, 513 3,0,10,622 3, 339, 301 187, 653 

1 On vessels of 5 tons or more. 2 Includes 1 establishment making boats under 5 tons. 'Not tabula tad separately. 

In 1909 there were 1,353 establishments engaged in 
the shipbuilding industry as a whole, which gave em
ployment to 40,506 wage earners, to whom $25,267,686 
was paid i.n wages. The value of products (value of 
work done) was $73,360,315, while the cost of materials 
was $31,214,358, equal to 42.5 per cent. of the value of 
products. The value added by manufacture was 
$42,145,957. 

It may be noted that a considerable part of the 
value of products for the shipbuilding industry rep
resents the receipts for repair work. The amount of 
such receipts for 1909, together with other statistics as 
to the products of the industry, is shown in Table 27. 

While the number of establishments engaged in iron 
and steel shipbuilding is comparatively small, these 
establishments in 1909 gave employment to 69.5 per 

(301) 
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cent of the total number of wage earners in the indus
try as a whole and contributed 67.6 per cent of the 
total value of products. The average value of prod
ucts per establishment for the industry as a whole in 
1909 was $54,220; but for iron and steel shipbuilding 
the average was $936,175, as against $18,264 for 
wooden shipbuilding and boat building. In this con
nection it should be noted that many small establish
ments engaged chiefly in building small boats or in the 
making of masts, spars, and oars and in rigging vessels 
are included in the total for wooden shipbuilding. 

In the iron and steel shipbuilding :industry the 
establishments engaged in new construction reported 
86.1 per cent of the total value of products in 1909, 
13.9 per cent being reported by yards doing repair 
work only. In the wooden shipbuilding and boat 
building industry the proportions of the total value of 
products contributed by the establishments in the 
four subbranches were as follows: Establishments 

Table 2 

engaged in new construction on vessels of 5 tons or 
over, 56.8 per cent; those doing repair work only, 
18.8 per cent; those constructing only boats of less 
than 5 tons, 23 per cent; and establishments making 
masts, spars, and oars and rigging vessels, 1.4 per 
cent. It may be noted that both i.n iron and steel 
shipbuilding and in wooden shipbuilding the value 
of repair work done in establishments engaged prin
cipally in new construction was greater than that 
done by establishments engaged exclusively in repair 
work.1 

Comparison with earlier censuses.-Table 2 sum
marizes the statistics of the shipbuilding industry as a 
whole (exclusive of Government establishments and 
establishments assigned to other industries) for each 
census from 1869 to 1909, inclusive. 

1 This can be seen by a comparison of the figmes in Table 1 with 
the statistics of the total value of repairs to iron and steel and 
wooden vessels, as given in Table 28. 

SI!IPl>UlLDING, INCLUDING BOAT BUILDING. 

-
Number or amount. Per cent of ineroase.1 

1900 1004 1899 1889 1879 1869 1899- 1004- 1899- 1889- 1879- 1869-
19011 19011 1904 18119 1889 1879 

---------Number of establishments ........... 1,353 1,097 1,107 1,006 2, 188 964 22.2 23.3 -0.9 10.0 -54,0 127.0 Persons engaged In the indn5try ..... 44,949 54,424 (') (') (') ('5 ........ -17.4 ········ ... ..... ········ ······· Proprietors and firm members ... 1,463 1,190 (') (2) (') (' 22. 9 ········ ······-· ······-Salaried employees .•............ 2,980 2,480 1,405 (') (') ~·) 112.1 20.2 70. 5 Wage earners (averagenumber) .. 40,506 50, 754 46, 747 22,143 21,345 3,015 -13. 4 -20.2 8.0 111.1 ... (•)"" "(ij" Primary horsepower •................ 88,063 78,127 61, 707 18,102 (2) 5,136 42. 5 12. 7 26. 4 230. 7 ··-····· ....... Capital. ............................. $126, 118, 489 $121, 623, 700 $77,341,001 $27. 262' 892 $20,979,874 $11,463,076 63.1 3. 7 57. 3 183. 7 29. 9 83. 0 Expenses ............................ 
Services ......................... 

67,521, 967 
29,303,132 

75,299,513 63,991, 682 32, 192, 616 (') (') 5. 5 -10.3 17. 7 98.8 

Salaries .•........•.......... 4,035,446 
32,580,828 

3,339, 741 
26,831, 975 14,278,819 

~:i 
12, 713,813 7,073,400 9. 2 -10.1 21.4 87. 9 12. 3 29. 7 2,007,237 ~:i (') 101. 0 20.S 00. 4 

25,267,686 29,241,087 24,824, 738 l. 8 -13.6 ······· 1.fat~~~::i~:: :: :: : : : : : : :: : : : : : : : : (') 17.8 89. 7 2.0 79. 7 31,214,358 37,463, 179 33,474, 896 16,521,246 19, 736,358 9,379,080 -6.8 -16. 7 11. 0 102. 0 -16.3 110.4 Miscellaneous ......•.......... , . 7,004,477 5, 255,506 3,684, 811 1, 392, 551 00. 1 (') (') 33. 3 42. 6 164. 0 Value of products ................... 73,360,315 82, 769,239 74,532,277 38,065,410 30,800,327 21, 483, 967 -1.6 -11.4 11.1 95.8 3.4 ······· 
Value added by manufacture (value 71.3 

of products less cost of materials) .. 42, 145, 957 45,306,060 41,057,381 21,544,1Q4 17,063,969 12,103, 987 2, 7 -7.0 10.3 90. 6 26.3 41. 0 

1 A minus sign (-) denotes decrease. Where percentages are omitted comparable :figures are not available. 
' Comparable figures not available. 
1 Percentage omitted because figures are not strictly comparable. 

The financial figures for 1869 are given in currency, 
which at that time was worth only about 80 cents, gold, 
to the dollar. For strict comparison, therefore, these 
figures should be reduced about 20 per cent. 

The number of establishments in the industry in 
1909, 1,353, was greater than the number shown for 
any prior census, with the exception of that for 187!), 
when 2,188 were reported. While the number of 
establishments showed a decided increase from 1904 
to 1909, most of the other impo11tant items showed 
decreases for this period. Between 1899 and 1909 the 
average number of wage earners decreased 13.4 per 
cent and the value of products 1.6 per cent, but there 
was an increase of 2.7 per cent in the value added to 
matetials by manufacture. This decrease in num
ber of wage earners and value of products is due 
largely .to the dismantling of a large shipyard in 
Co~necticut after the completion of the steamships 
Minnesota and Dalcota, to a decrease in construction 
in certain establishments in Pennsylvania and to a 
reduction in the output of one large establlshment in 
California. 

Government establishments.-Table 3 presents a 
comparative summary for the census years 1909 and 
1904 of the general statistics of shipbuilding establish
ments operated by the :Federal Government so far . ' as these statistics are comparable with corresponding 
figures for privately operated establishments. 

Table a 

Number of establishments 
Persons engaged in the industry···· · · · · · · · · · 

Salaried employees .......... ::::::::::::: 
Wage earners (average number) 

Primary horsepower ............... ::::::: : : : 
Ami:i~r,~id for services ................... . 

············-············-········ 
cost1b}1~~t~ria1s · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Value of products.·.:::::::::::::::::::::::::: 

GOVERNMENT S!IIPYARDS. 

Number or amount. Percent 
1-----,-----1 of in· 

1909 

12 
10,425 

1,888 
14, 537 
32,525 

$15, 317, 330 
2, 646, 806 

12, 670, 52-1 
o, 526, 109 

25,872,033 

1004 

9 
13, 932 

1 1, 728 
12, 204 
13, 933 

$11, 853, 239 
l 2, 130, 475 

9, 722, 704 
6, 731, 931 

17,265,469 

crease: 
11104-
1900. 

33. 3 
17. 9 
9.3 

19. l 
133.4 
29.2 
24.2 
30.3 
41.5 
49.8 

~ '\he figures do not agree with those contained :in the report for 1904 as tho 
statistrns for that year were revised after the publication of that report. ' 

The increases shown in the above table are accounted 
for by the growth of the Navy, which has resulted in an 
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increasing expenditure for repairs and other work in 
the navy yards of the country. 

Summary, by states.-Table 4 summarizes the most 
important statistics of the shipbuilding industry, by 
states, the states being arranged according to the 
value of products reported for 1909. Data for Gov
ernment shipyards are not included. 

In determining the rank of the states, all states 
are considered, whethe1· or not they are shown sep
arately in the table; hence some omissions occur in 
the several series of numbers indicating rank, as 
certain states included under ''all other states" 
held a higher rank than some of the states for which 
separate figures are given. 

·Table4 SHIPBUILDING, INCLUDING BOAT BUILDING. 

STATE. 

Wage earners. Value of products. Value added by 
manu!act\ll'e, Per cent of increase.' 

~~~{11---,-,---11~--.--....--~11----,--.---11-------.-------.-------
estab- Ranlc Rank Rank. ·wage earners v 1 1 d Value added by 
lish· Aver- Per ' Per ' Per (average number). 0 ue 0 pro ucts. manufacture. 

~'iii~: ni:f:,_ 
0~{t -- Amount: c~t Amount: c~ft --,--11--...---,---1-------.,--1·------

ber: total: 1909 total: 1909 total: 
1909 1909 i ~ 1909 g g 1909 gi a: 1899- 1904- 1899- 1800- 1904- 1899- 1899- 1904- 1899-

1909 1909 1904 1909 1909 1904 1909 1009 l!)M. 
~ ~ ~ ~ ~ ~ 

------i---------11----l·--l----1"---11-------------------------
United Stlltes .... 1, 353 40, 506 100.0 ··-· .... $73, 360, 315 100. 0 . ... . . -. $42, 145, 957 100.0 . ... .... -13.4 -20.2 8.6 -1.6 -11.4 11.1 -2.7 7. 0 10. 3 

New York .......... 255 5,G44 13.9 1 3 11, 417, 189 15. G 1 1 7, 492, 523 17.8 1 1 1.3 -12.2 15.4 32.0 1.3 30.3 35.5 3.0 31.5 New Jersey ......... 97 4, 869 12. 0 3 4 8,840,515 12. 1 
Massachusetts ....... 115 3,004 8.9 4 6 

2 4 4, 591, 239 10.9 
6, 995,847 9.5 4, 265, 154 

2 4 69.4 0.1 69.2 83.8 14.3 60.8 60.G 7.5 49.4 
4 (j 10.1 3 6 124.4 ······· ·····- 128. 9 ....... ....... 150,9 .. ......... .......... Pennsylvania ....... 31 3,558 8.8 5 2 6, 178, 145 8. 4 5 2 3, 468,591 8.2 5 2 -49.7 -45.4 -8.0 -57.4 -40.2 -28.7 -52.6 -32.6 -29. 7 Ohio ................ 39 3,200 7.9 G 0 5,676,416 7. 7 10 3, 214, 574 6 7.6 6 8 ........ ······- ....... ........ ........ -····· . ....... ....... ........ 

Michigan ............ 91 2,344 5.8 7 10 5, 033, 836 G.0 7 11 2,.544, 064 G.O 8 10 -19.6 17. 3 -31.5 13.6 G9. 3 -32.0 13. 9 34. 3 -15.2 California .• _ ........ 43 1,844 4.6 8 5 4, 132, 176 5.6 2,895, 127 8 5 6.9 7 5 
Maryland ........... 40 1, 793 4. 4 9 7 3, 534, 575 4.8 9 8 1, ti85, 446 4.0 10 7 :.:30:5 ·:.:3s:3 7.4 -14.1 . :.:22:2 10. 3 ·:.:21:6 -38.8 "is: a Maine ............... 156 His 4.3 10 8 3,061, 635 4.2 1,892,542 10 9 4.5 9 9 ...... Delaware ........... 10 

' 
3.1 11 12 1,990, 240 2.7 11 13 1, 009, 587 2.4 12 13 '498.'ii ... io.'4 '442.' ti ······ "'452.'8 "'ii.'7 387.4 ... is:o 

Wisconsin ........... 52 906 2.3 12 14 1,899, 622 2.6 12 1G 1,081, 084 2.6 11 15 ··-··- ........ ...... ....... . ....... . ...... ······· ......... ....... Washin:/lton ......... 60 744 1.8 13 11 1, 550, 187 2.1 13 12 987,829 2.4 13 12 ...... ....... ....... ........ . ....... ...... . ....... ······· ...... Rhode sland ....... 13 535 1.3 14 13 817, 281 1.1 14 14 512, 953 1. 2 14 14 
Connecticut ......... 43 427 1.1 10 10 742, 254 1.0 15 7 427,047 1.0 rn 11 :.:53:3 ·:..:1s:ti . iiii.' 4 -39.5 • :..:s:i.'7 ·21ra . :..:2i.'il ·:.:75:0 220. 5 Florida ............. 52 482 1.2 15 16 696,644 LO 16 19 41l4,087 1.1 15 18 ··-··· ....... ........ .......... ······· ...... ....... ....... . ..... 
Illinois .............. 23 413 1.0 17 15 683, 783 o.8 17 15 385,028 0.9 18 16 ........ ....... ······- ...... ........ ······ Louisiana ........... 25 374 0.9 18 18 572, 602 0.8 18 18 418, 389 1.0 17 17 51.4 "'i29.'2 '"i:i5.'4 
Oregon .............. 24 212 0.5 20 21 477, 116 0.7 19 21 272, 976 0. 7 19 21 ...... 25.4 ····-- ......... 00.G . ..... -21.3 56.9 . ..... Minnesota ........... 33 209 0.5 21 19 377,423 0.5 20 20 219,828 0.5 20 20 ······ -6. 7 ...... ........ 10. 2 ....... . ....... -8.8 72. 7 Indiana ............. 15 253 o. 6 19 17 374, 511 0.5 21 17 131, 355 0.3 21 19 ---··· -16.2 ....... .......... -21.5 . ..... ....... -49.0 4.1 

Kentucky ........... 10 157 o. 4 22 24 271, 067 0.4 22 26 115, 903 0.3 23 26 51. 0 30.5 10.6 ....... 79.5 ...... ....... 12.6 ....... Iowll ........•....... 17 76 o. 2 26 25 182, 036 0.2 23 24 96, 665 0.2 24 25 ····-· -30.3 ····-· ·-····· 6.4 ...... ··-···· -10.2 . ....... 
Mississippi .......... 15 01 0.2 25 23 161, 416 0.2 24 22 95,845 0.2 25 23 -32.ti ...... 38.8 -34.0 110.3 ....... -34.5 ....... 
Alabama ............ 4 •128 0.3 23 20 159, 961 0.2 25 23 117, tl79 0.3 22 22 :.:so::i -2tl.4 -40.G -33.3 -26.4 -9.2 -27.0 -22.4 -G.7 

West Virginia ....... 3 107 0.3 24 26 151, 156 0.2 26 27 91, 070 0.2 2G 27 ······ ........ ······ ....... 30.2 ...... -·-···· ....... ···---N orih Carolina ...... 10 53 0.1 27 27 100, 254 o. 1 27 28 52, 968 0.1. 27 28 ·-···· ........ ····-· ······- ·----·· ....... ·····-Texas ............... 6 36 0.1 28 29 75,062 0.1 28 30 41, 284 0.1 28 29 ······· ······ · :..:o9."i -59.5 Tennessee •.......... 3 15 (') 30 31 26,424 (•) 29 34 17, 245 (') 29 32 ...... ....... ······· ...... ....... ........ ...... 
New Hampshire .... 8 g 

m 
32 33 17, 175 

1:i 
31 33 12,650 

1:i 
31 33 ...... ........ ...... ....... ······· . ..... ....... . ....... ...... Vermont ............ 7 11 31 .... 11,01 .. 0 32 .... o, 6!i0 :l2 .... ...... ······· ...... ······· ....... ...... ....... ........ . ..... Idaho ............... a 1 35 33 8,420 (' 34 31 6,329 34 31 ...... ....... . ..... ······· ....... ...... ....... ....... ...... (' 

All other stfltes ...... 44 5,417 13.4 .... .... 7,240, 737 9.0 .... . . . . 3,529,236 8. 4 .... .... ...... ....... ···-·· ....... ······· . ..... ....... ....... ....... 

1 Percentages are based on figures in Table 32; a minus sign (-) denotes decrease. rercentago not shown where base is less than 100 for wago earners or Jess than 
$100,000 for value of products or value addod by manufacture, or where comparable figures can not be given without disclosing indjvidual operations. 

•Less than one-tenth of 1 per cent. 

Establishments in the shipbuilding industry were 
reported for 37 of the states and the District of Colum
bia in 1909. New York was the most important state 
in the industry, ranking :first in number of wage 
earners, value of products, and value added by manu
facture. In 1909 the industry in this state gave em
ployment to 5,644 wage earners, or 13.9 per cent of the 
total for the United States, and reported products valued 
at $11,417,189, or 15.6 per cent of the total, while the 
value added by manufacture amounted to $7,492,523, 
or 17 .8 per cent of the total. The figures for Virginia, 
the second state in rank as to number of wage earners, 
the third as to value of products, and the fourth as to 
value added by manufacture, can not be shown with
out disclosing the operations of individual establish
ments. New Jersey was the third state in respect to 
number of wage earners and the second in respect to 
value of products and value added by manufacture. 

Massachusetts held fourth rank in number of wage 
earners and value of products, but ranked third in 
value added by manufacture, while Pennsylvania 
ranked :fifth in all three respects. 

The rank of the leading states, according to value of 
products, differed considerably in 1904 from their rank 
in 1909. Pennsylvania, which was second in rank in 
1904, had dropped to filth in 1909, and Massachusetts, 
which ranked sixth in 1904, was fourth in 1909 in two 
of the items and third in the other. 

In value of products Ohio shows a greater percent
age of gain for the decade than any other state, namely, 
1,067.9. Among the other states prominent in the 
shipbuilding industry, Delaware, Wisconsin, California, 
and Massachusetts each made gains of over 100 per 
cent in value of products for the decade. In New 
York, the leading state, the increase in value of prod
ucts was 32 per cent. In Pennsylvania, Maryland, 
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~1onnccticut, and several other states the value of 
products was less in 1909 than in 1899. 

Persons engaged in the industry.-Table. 5 shows, f?r 
the industry as a whole and for each of its two mam 
branches separately, the number of persons engaged 
m 1009 classified according to occupational status and 
sex, an;l, in the case of wage earners, according to ag~. 
It should be borne in mind that the sex and age ?lass:
fication of the average number of wage earners m tlns 
and other tables is an estimate obtained by the method 
described in the Introduction. 

Table5 

BRANCH (ll' INDUSTRY .\.ND CLASS OF PERSONS. 

SlIIP!JUILlHNGJ INCLUDING BOAT BUILDING. 

PERSONS ENGAGED IN THE 
INDUSTI\Y: 1909 

Total. Male. Female. 

44, 949 44, 597 352 All classes ..•...•..... · .. ··· .. · .. ·· .. •··• "i=~=,11====1=== 
2, 471 2,4-17 24 Proprietors arnl officials .......................... , ____ ,, ____ ,. __ _ 

1,463 1,440 23 
307 306 1 
641 641 . ........ 

Proprietors and firm mem~ers .............. .. 
Salaried officer;; of corporat10ns .............. . 
Superinten<lents and managers ............•.. 

Clerks .......•.................................... 1,972 1, 706 266 

·10,506 40,444 62 

40,~~i \ ....... ~: 
\Vage earners (average number) ....... •.···•····· l----:t----:·---

16 years ol ago and over .................... .. 
Umler 16 years of age ........................ . 

·10, 135 
371 

~IlIPHUIJ .. DilfG, InON AND STEEL. 

All classes ............................... .. 151 30, 041 29, 890 
-l==="=,11====1==~ 

491 491 ·······-· Proprietors nnd officials ....... · .. · .... · .... · .... · 1 ____ 
11 
____ 

1 
__ _ 

21 21 ····-··-· 
122 122 ·····-·-· 
348 348 ········· 

Proprietors and firm members ............... . 
Salaried omcers ol corporations .............. . 
Superintendents and managers .........•..... 

Clerks ........................................... . 1,407 1,302 105 

Wage earners (average number) ................. . 28, 143 28,097 46 
1---

27, 794 27, 748 46 
349 349 . ........ 

16 years ol age and over ..................... . 
Under 16 years of age ........................ . 

smrnurr.DJNG, WOODEN, INCLUDING IIOAT BUILD-
ING. 

All classes.... . . . . .. . . . . . .. • . . . . . .. . . . . . . . . 14, 908 14, 707 201 
======,11======1===~ 

I'roprietors anti officials ......................... . 

Proprietors and firm members ............... . 
Salaried oJlicers of corporations .............. . 
Snpcrintendcnts anti managers .............. . 

1,980 

1,442 
245 
293 

Clerks .... _ ................ -----·................. 5fl.5 

Wage earners (aYcrage number).................. 12
1
303 

1,956 24 

1,419 23 
244 1 
293 ··-······ 
404 161 

12,347 16 
1----11----1---

12,325 10 
22 ··-······ 

rn years of age an<! oYer. . . . . . .. .. .. .. .. .. . .. . 12, 341 
Under JO years of ago......................... 22 

The average number of persons engaged in the in
dustry as a wholo during 1909 was 44,949, of whom 
40,506, or 90.1 per cent, were wage earners; 2,471, or 
5.5 per cent, proprietors and officials; and 1,972, or 4.4 
per cent, clerks-a class which includes other sub
ordinate salaried employees. Of the total number 
employed m the industry, 44,597, or 99.2 per cent 
were males, and 352, or eight-tenths of 1 per cent, 
wero females. Most of the females were clerks, only 
62 being wage earners. The average number of boys 
under 16 years of age was 371, or eight-tenths of 1 per 
cont of the total. 

In iron and steel shipbuilding 93.7 per cent of all 
persons engaged were wage earners, 1.6 per cent pro
prietors nnd officials, and 4.7 per cent clerks. 

In wooden shi:rbuilding 82.9 per cent of all persons 
engaged were wage earners, the greater prevalence of 
mdividual ownership in this branch of the industry 
being shown by the fact that 9.7 per cent were proprie
tors and firm members. 

The average number of wage earners for each state, 
as reported at the censuses of 1909, 1904, nnd 1899, is 
given in Table 32. The distribution of the average 
numbm' by sex and age is not shown for the individual 
states, but Table 33 gives such a distribution of the 
numbor employed on December 15, or tho nearest rep
resentative clay. 

In order to compare the distribution of persons en
gaged in the industry acco1·cling to occupational status 
in 1909 with that in 1904, it is necessary to use the 
classification employed at; the earlier census (see Intro~ 
duction). Such a comparison is made in Table 6. 

able 6 l'ERSONS ENOAGED IN TIIE JNDUSTRY·-A!,T, 
IJRANCIIES COMBINED. 

11109 l!l04 
Percent CLASS, 
of in-

Percent Porcont crease: i 
Number. disl.ri- Number. clistri- 190·1-

bution. hntion. 1909 

--- --------
Total. ...................... 44, 040 100. 0 64, 424 100. 0 -17.1 

Proprietors and firm members .. 1,463 3.3 1,190 2.2 22.0 
Salaried employees ............. 2,0~0 n.o 
Wage earners (average n mn ber) . 

2, ·mo 4.0 20. 2 
·IO, 500 !10.1 fiO, 75·1 93. 3 -20.2 

i A minus sign (-) donotl\s thicronse. 

Table 7 shows tho average numbor of wage earners 
in the industry, dist.ribut.ed according to uge, and, in 
the case of those 16 years of ago and over, according 
to sex, for 1909, 1904, and 1899. Thero was a marked 
reduction between 1899 and 1909 in tho numbor of 
children employed. 

Table 7 

CLASS. 

AVERAGE NUMilER 01' WAGB BARNERS IN TJIE 
INllUS~'IIY·-AL!, llRANlllll~S COMll!NED. 

1!!09 100·1 1809 

-·-------- -------
Percent Percent . Percent 

Nnm- clistri- Num- distri- Num- distrl-
ber. hution, her. hution. l>er. hntion. _______ ,. ______ ------ ------

Total. ............. 40, 508 100. 0 60, 754 100. 0 48, 747 100.0 
16 years of ugc and ovor. 40,135 90.1 49, 080 08.5 45, 745 07.!1 

Malo ................ 40,0~~ 98. 0 40,915 98.:l 45, 711 07.8 
Female. ............. o. 2 0.5 0.1 34 0.1 

Under 16 years of age .•.. 371 o. u 7i·i 1. 5 1,002 2.1 

Wage earners employed, by mon·ths.-'l'able 8 gives 
the number of wage earners employed in the industry 
on the 15th (or the nearest representative day) of each 
month during the year 1909 for the 14 states in which 
an average of more than 500 wnge earners were em
ployed during the year. 

The largest number of wage en.rners reported for any 
month of 1909 was 42,256 for April, and the smallest 
number 37,565 for February, the latter number form
ing 88. g per cent of the former. Employment through
out the year in the different states was fairly uni:fonn. 
In 1904 the maximum number, 53,975, was reported 
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for April, and the minimum, 47,476, or 88 peT cent of 
the maximum, for January. 

Table 8 shows further that the month of maximum 
employment vaTied considerably among the states. 
In Massachusetts January was the month of maximum 
employment; in Ohio, March; in Maine, Maryland, 
andNewJersey, April; in Michigan, New York, Rhode 

Island, and Washington, May; in ViTginia, September; 
in California and Pennsylvania, November; and in 
Delaware and Wisconsin, December. 

The month of maximum and of minimum employ
ment for 1909 and the number of wage earners re
ported for these months are given in Table 33 for each 
state for which separate statistics can be pTesented. 

Table 8 WAGE EARNERS EMPLOYED IN '!'HE SIIIPDUII.DING INDUSTRY: 19091 

STATE. Average 
number Janu- Fcbru- March. April. May. June. July. August. Scptem- Octa- Novem- Dec om-
during ury. ary. ber. lier. bcr. ber. 

tho year. 

----------------------------------
United States ........................... 40, 60G 38, 516 37, 565 39, 922 42, 256 42, 244 41, 690 40, 190 ·as, 149 40, 283 41, 151 41, 023 42, 075 

California ...................................... l,844 1,590 1,G07 1,549 1,713 1,512 1, 580 1,6fi8 1,~~~ l,958 2, 188 2,553 2,357 
Delaware ....................................... 1,239 1,351 1,230 1, 207 1, 293 1,077 1, 000 1, 128 1,216 1, 308 1, 433 1 541 
Maine ............................•.•.......•... 1, 755 1,666 1,736 1,910 1,975 1,904 1, 755 1, 704 1,741 1, 741 1, 701 1, 642 1;530 

~~~~~~~sett5::::::: :: : : :: ::: :::: :: : ::: :: : ::: : : 1, 793 1,533 1,662 1,843 1,925 1,849 1, 887 1,882 1,057 1,924 1,804 1,{i37 1,920 
3,004 4,180 3,GOS 3,552 3,522 3,533 3, 440 3,467 s,415 3,522 a, 722 3, 531 3, 756 

~!;~~!~ti;;:::::::::::::::::::::::::::::::::::: 2,344 1,660 2,016 2,588 3, 190 3,492 2, 871 2,687 2,454 2,237 1,836 1,53(1 1,560 
4,81iU 4,901 4,431 4, 764 5,223 5, 138 4 (j(lQ 4, 73G 4,872 5,047 5,085 4,832 4,802 

New York ..................................... 5,044 5,1G9 4,868 5,881 6, 346 6,437 0;194 5,294 4,960 5,016 5,526 5,824 5,605 
Ohio ..................................... - ..... 3,200 4,l68 4,172 4,231 4,049 3,!i38 3,257 2,487 2, 176 1,94/i 2, 445 2,514 3,318 
Pennsylvania ............................ _ ..... 3,558 3,249 3,144 3, 201 3,156 3,214 3,635 3, 722 3,502 3,057 4,011 4,148 4,057 

~fr~~i~~~~~~·.:::::: :: : : :: ::::::: ::: :: : : : : : :: : : 535 561 543 634 642 677 534 500 410 l,07 445 520 542 
5, 382 4,140 4,021 81931 4, 133 4, 6G9 5, 753 6,0U4 G, 343 6, 568 {i,g~~ 6,370 G,040 

W ushington .......................•......•..... 7'14 619 668 806 025 952 797 753 082 649 711 716 
Wisconsin ...................................... 900 892 952 795 858 931 952 SUS 928 8Gl 88G 820 1,105 

''rhe mouth of maximum employment for each state is indicated hy boldface figures arnl that al minimum employment ]Jy italic figures. 

Prevailing hours of labor.-In 'l'able 9 th~ wage 
earneTS in the shipbuilding industq in 1909 have been 
classified according to the number of hours of labor 
prevailing in the establishments in which they were 
employed. The average number of wage earners em
ployed during the year in each establishment has been 
classified as a total according to the hours prevailing 
in that establishment, even though a few employees 
worked a greater or less number of hours. 

Table 9 

ST.A.TE. 

AVERAGE NUMBER OF "WAGEBARNllRSINTIIEINDUSTRY
ALL BRANCHES COMBINED: 1909 

Total. 

In establishments with prevailing hours-

ne-
•18 tween 

and 48 54, 
under. and 

54. 

Be-
tween 

54 
and 
60. 

60. 

Be-
tween 72 

60 and 
nnd over. 
72. _______ , __ ---------------

United States .... 40, 506 3,865 2,674 9,!~~ 10, 045 14,038 1 ...... 
California .............. 1,8<14 228 1,144 .... 56' 72 ··--·- ...... 
Delaware .............. 1,239 ....... -······ 1, 159 30 ······ ...... Maine ................. I, i55 26 3 179 1, 265 282 ...... ··----
Maryland •............. 1, 793 74 32 464 1,056 167 ...... ...... 
Massachusetts ... _ ..... 3,60<1 94 170 658 2,l\73 9 ······ ...... Michigan .•............ 2,34'1 2 3 85 1,093 1,161 ...... ...... 
New Jersey ............ 4,8li9 150 191 1,278 340 2,910 ---··· ··----New York ............. n1 644 2,271 882 2,000 160 331 ··-··· ...... 
Ohio ................... 3,200 3 10 131 375 2,675 ··-··· ······ Pennsylvania .......... 3,g~~ 378 156 1'13 2,842 39 ··-··· ·····-Rhode Island .......... 1 512 22 ··-··· ····-· 
Vir~inin ............... 5,382 13 4 259 11 5,096 ...... ...... 
wa~hington ........... 744 272 2 4.52 •"":i:i' 18 ······ ...... Wisconsin ............. 005 4 501 368 ··-··· ...... 

M::ire than four-fifths (83.9 per cent) of the wage 
earners employed in the industry in 1909 worked in 
establishments where the prevailing number of hours 
was from 54 to 60, inclusive, per week. Of the seven 
gTOups shown in 'l'able 9, the largest was that made 
up of wage ear-ners in establishments where the pre
vailing hours were 60 per week. In four of the states 

93426°-13--20 

shown in the table, 54 hours per week was the most 
common time of employment reported, and in four 
others more than 54 but less than 60, while in four 
states 60 hours per week was the most common work
ing time. 

Character of ownership.-Tahlc 10 presents statistics 
with respect to the character of ownership of estab
lishments in the industry. 

'l'able 10 

CIIARACTER OF DWNERSl!lP, 

Total ......................... _ 
Individual.. ............... ___ ..... 
Firm ...•.•••.....•. ·-·············· 
Corporation ........................ 

Per cent of total.. .... _ .•..... 
Individuul ................ ·-·····-. 
l!"'irm .............•....•............ 
Corporation ........................ 

BIIIPBU!LDING, INCLUDING llOA'I' BVILD!l<G. 

NnmlJerof 
estuhlislunents. 

1909 1904 

1, 353 
824 

1,097 
673 

282 224 
1 247 200 

100.0 100. 0 
60.9 61. 3 
20.8 20.4 

1 18.3 18.2 

Vnlnc of products. 

1900 1904 

$73, 360, 315 $82, 769, 239 
6, 705,334 8,932,284 
4,917,433 5,945, 180 

61, 646, 548 67, 891, 775 

100. 0 100.0 
0.3 10. 8 
6. 7 7.2 

84.0 82.0 

1 Includes 1 small estliblishment under "other" ownership, to avoid disclosure 
of indiYiduul 011erations . 

'l'he most important distinction shown is that be
tween corporate and all other forms of ownership . 
Of the total number of plants reported for 1909, 247 
(including one under "other" o>vnership), or 18.3 
per cent, were under coTporate ownership, as com
pared with 18.2 per cent in 1904. While cor
porations thus controlled less than one-fil~h of the 
total number of establishments in 1909, the value of 
the products of these establishments represented 84 
per cent of the total value of products for all estab
lishments engaged ju the industry. But little change 
took place from 1904 to 1909 in the relative importance 
of the several foTms of ownership. 
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Table 11 shows, for 13 of the leading states, statis
tics for establishments under each of the three forms 
of ownership in 1909. 

In 1909, of the total number of wage earners in the 

industry, 3,660, or 9 per cent, were employed in estab
lishments under individual ownership; 2,371, or 5.9 
per cent, in those under firm ownership; and 34,475, 
or 85.1 per cent, in those owned by corporations. 

Table 11 SilIPilUILDING, INCLUDING noAT nUILDING: 190!1 

Number of 1V nge earners in Value of products of establishments Value 11dded by manufacture Jn 
establishments establishments owned by- establishments owned by-

STATE. owned by- owned by-

Indi- Corpo- Individn- Corpora- Individu- Corpora-I Cor- Indi-1 Firms. Firms. yfrlu~ Firms. porn.~ vldu- Firms. rations. als. tions. als. tions. als. tions. als. 

--.-- ----
United States .................... 824 282 247 3,G60 2,371 34,475 $6, 796, 334 $4, 917, 433 ~61, 646, 543 $4, 011, 175 $2, 941, 958 $35, 192, 824 

California ................................ 19 10 14 80 78 1,686 242, 994 223, 530 3,665,652 13•!,348 141, 749 2,G19,030 
Delaware ................................ 4 2 4 (X) (X) 1,2~19 (X) (X) 1, 990, 240 (X) (X) 1,009,587 
Maine ................................... 116 24 16 220 244 1,291 506,087 550,424 1, 999, 124 281,053 287,014 1, 324, 475 
Maryland •.•......•...................... 28 9 0 212 142 1,439 331, 736 222, 158 2,980,681 187,583 123, 099 l, 37·!, 764 
Massachusetts ........................... 78 22 15 278 105 3,221 578,803 218,005 6, 109,039 325, 916 134,530 3,804, 708 

~::~~ff.:::::::::::::::::::::::::::::: 
59 19 13 422 166 1, 756 446.136 360, 539 4,227,101 201, 150 210,042 2, 072, 872 
00 16 21 294 210 4,305 457; 000 363, 116 8, 020, 393 288, 561 210,,178 4,086, 200 

169 42 44 981 510 4, 153 2,049,969 1, 103, 113 8,204, 107 1,220,127 725,812 5,540,584 
Ohio ..................................... 20 8 11 177 58 2,965 238,880 114,253 5,323,283 125,050 59, 051 3,030,473 

Pennsylvania ............................ 15 7 g 62 76 3,420 136,267 206, 748 5, 835, 130 80,028 107, 021 3,280,642 
Rhode Island ............................ 0 3 4 42 8 485 75,240 27,430 714, 611 49,042 14, 746 449, 105 
Washington ............................. 30 23 7 120 187 437 282,060 424, 007 844, 120 177, 532 279, 990 530, 307 
Wlsconsin ............................... 27 11 14 50 76 780 107, 103 121, 136 1, 671, 323 67,075 611,0·19 044,060 

NoTE.-In Delaware in order to avoid d;.sclos!ng the returns fo,r the establishments un.der Individual and firm ?wnorsbip, tho figures for th~so groups h,11ve been 
consolidated with those for establfahments under corporate ownership and '!n (X) is placed m the co!umns from which the figures have been omitted, The figures for 
establishments under corporate ownership i11clude those for one small establishment nuder au unclassified form of ownership. 

Thero is considerable variation among the states 
as to the relative importance of the establishments 
operated by individuals, :firms, and corporations. 
Thus in Pennsylvanfo establishments operated by 
corporations constituted 29 per cent of all establish
ments in the industry, reported 94.4 per cent of 
the total value of products, and gave employment 
to 96.1 per cent of all the wage earners; while in 
Washington such establishments constituted only 
11.7 per cent of the total )lumber of establishments, 
reported 54.5 per cent of the value of products, and 
gave employment to 58.7 per cent of the wage 
earners. 

Size of establishments.-Table 12 shows, for the 
shipbuilding industry as a whole and for each of its 
branches and subbranches, the average number of 
wage earners per establishment in 1909, together with 
the average value of products 11nd average value added 
by manufacture. 

Table 12 

Bl1ANCII OF INDUSTRY. 

All branches ............................. 

Iron and steel ship building ..................... 
New construction on vessels of 5 tons and 

over ...................................... 
Repair work only ........................... 

Woo<len shiplrnilding 11nd boat lmildlng ..•.•... 
New construction on vessels or 5 tons an<l 

over ............•.......•....•..•••.•..... 
R~>1ir work only ........................... 
M ·ing boats under 5 tons .................. 
Making masts,spnrs, and oars, and rigging 

vessels .................................... 

AVERAGE PER ESTABLISHMENT: 
1309 

Number 
of wage 
earners. 

29.9 

531.0 

637.9 
260.1 

9.5 

17.9 
22.9 
3.3 

4.4 

Value 
Value of added by 

products. manufac
ture. 

-
$54, 220 $31, 150 

930,175 526, 431 

1, 124, 278 
459, 649 

GOS, 922 
317,450 

18,264 10, 958 

36,572 20,806 
33, 270 22,691 

7,116 4,354 

11,073 6,255 

This table brings out the great differences among 
the several branches and subbranches with respect 
to average size of establishments. For all branches 
combined the average value of products per establish
ment decreased from $75,451 in 1904 to $54,220 in 
1909, and the average value added by manufacture 
from $41,300 to $31,150. The average number of 
w11ge earners per establishment likewise shows a de
crease from 46 in 1904 to 30 in 1909. The decrease 
in the average number of wage earners and ·in the 
average value of products per establishment is due 
to two things-a decline in that branch of the ship
building industry represented chiefly by the large 
establishments building vessels of over 5 tons, and an 
increase in that branch of the industry represented by 
the small establishments building boats of less than 
5 tons. There was an absolute decrease in the number 
of establishments and value of products for the former 
class and an increase in the number and value of prod
ucts of the establishments of the latter class .. 

Table 13 classifies the establishments in the ship
building industry as a whole according to the value of 
their products for each group for 1909 and 1904. It 
is evident from the statistics presented in Table 12 
that such a classific11tion of establishments, if made for 
each of the two main branches of the industry, would 
show great differences between them, the proportion 
of large establishments being much greater in iron and 
steel shipbuilding than in wooden shipbuilding. The 
number of establishments engaged in iron and steel 
shipbuilding is, however, so small (only 53) that it was 
not considered worth while to classify them sepa
rately. 
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'l'aJ>le 13 Slll1'!lUILDING1 lNCLUDll'IG DOAT llUILDil'!G· 

VALUE OF PRODUC'rs PER Number of Value of products. ESTABLISHMENT. establishments. 

19011 1904 1D09 190'1 

------
Total.. ..................•..... 1,353 1, 007 $73, 360, 315 $82, 769, 239 

Less than $5,000 .•............•.... 682 186 1, 534, 941 1, OU5, 751 
$5,000 and Jess than $20,000 ......... 361 206 3, 688,013 2, 986, 779 
$20,000 and less than $100,000 ....... 218 209 9, 388, 497 o, 144, 370 
$100,000 and less than $1,000,000 ••.. 78 00 21, 143, 086 21, 484,372 
$1,000,000 and over .•.•............. 14 16 37, 605, 778 48,087, 907 

Per cent Of total.. •......... 100. 0 100. 0 100. 0 100. 0 
Less than $5,000 •••••. ...•.••••••.. 50. 4 44.3 2.1 1.3 
$5,000 and less than $20,000 ......... 26. 7 27.0 5.0 3.6 
$20,000 and less than 5100,000 ....... 16.1 19.1 12.8 11.0 
3100 ,000 and less than $1,000 ,000 .... 5.8 8.2 28.8 26.0 
$1,000,000 and over ••.....•......... 1. 0 1.5 51.3 58.1 

. 

Of the 1,353 establishments reported for 1909, 14, 
or 1 per cent, reported products valued at $1,000,000 

or over. In 1904 there were 16 establishments of tills 
class out of a total of 1,097. While such establish
ments represented a comparatively small proportion of 
the total number at both censuses, they reported 51.3 
per cent of the value of products in 1909 and 58.1 per 
cent in 1904. 

The increase between 1904 and 1909 in the number 
of establishments with products valued at less than 
$5,000 is doubtless attributable largely to the increase 
in the number of small concerns engaged in building 
motor boats and other small craft. 

Table 14 presents a classification of the est11blish
ments in the shipbuilding industry according to the 
number of wage earners employed, for the United 
States and for each state in which an average of more 
than 500 wage earners were employed in 1909. 

Table 14 SIIIPBU1LD!NG1 lliCLUDING DOAT BUILDING-! 1909 . 
Establlshments employing-

Total. No 

STATE. 
wage· 1to5 wago 6 to 20 wage 21to50 wage 51 to 100 wage 101 to 250 251 to 500 501to1,000 Over 1,000 
earn .. earners. eutners. earners. earners. wn-go earners. wage earners. wage earners. wo.ge earners. 
ors. 

Es· Wage Es- Es- Es .. Es· Es .. Es- Es- Es· Es- Wage tab· cnrners tab- tab- Wage tab- Wage tall· Wage tab- Wage tab- Wage tl\b- Wage tab- Wage tab-
lish- (average lish- llsh- earners. lish- earners. llsh- earners. ligh· earners. Ush- earners. lish- earners. lish· earners. llsh- earn-

ers. men ts. number) men ts. men ts. men ts. men ts. monts. men ts. men ts. men ts. men ts. 

------------------,_ ----------------
United States. 1, 363 40, 606 192 711 1,466 257 2,841 94 

California •....... 43 1,844 3 19 46 11 124 5 
Delaware ..••..... 10 1, 239 .... :i:i" 3 12 3 24 2 
Maine ...••....... 150 1, 755 93 125 21 237 6 
Maryland ........ 40 1, 1oa 3 22 43 7 68 10 
Massachusetts .... 115 3,604 10 80 184 15 171 5 

Micbir,au ......... 91 2,344 23 45 95 11 118 2 
New erscy ...... 07 4,809 8 57 116 13 124 6 
New York ....... 255 5,644 37 121 264 61 724 17 
Ohio ............. 39 3,200 8 13 27 8 90 4 
Pennsylvanfo .... 31 3,558 2 12 26 7 70 2 

Rhode Island .•.. 13 535 ........ 7 18 3 47 1 
Virginia .•........ 36 5,382 2 25 68 4 31 1 
Washington .•.... 60 744 8 28 57 18 201 4 
Wisconsin ..•..... 52 906 5 33 59 8 85 3 

Of the 1,353 establishments reported in 1909, 14.2 
per cent employed no wage earners, 52.5 per cent em
ployed from 1 to 5, and 19 per cent from 6 to 20. There 
were 99 establishments that employed an average of 
more than. 50 wage earners, and of these, 47 employed 
over 100 and 14 over 500. These 14 large establish
ments were distributed among 11 states. 

Of the total number of wage earners reported, 10.6 
per cent were reported by establishments employing 
from 1 to 20; 7.6 per cent by establishments employ
ing from 21 to 50; 9 per cent by establishments em
ploying from 51 to 100; 18.1 per cent by establish
ments employing from 101 to 500; and 54.7 per cent 
in establishments employing over 500. 

Expenses.-.As stated in the Introduction, the census 
:figures for expenses do not purport to represent the 
total cost of manufacture, since they take no account 
of interest or depreciation. Facts of interest can be 
brought out, however, concerning the relative impor
tance of the different classes of expenses which were 

3,089 52 3, 632 23 3, 978 10 3, 355 6 4, 311 8 17, 844 

133 l 73 3 502 1 966 . ....... ........ 
53 ........ "'"ii7" ....... ......... 1 481 1 666 . .. i;o49 227 2 ....... ........ ······· ···-···· 1 

321 2 132 1 228 ······· ........ . . . . -.. ········ 1 1,001 
148 2 120 2 329 ··-···· -----··· ....... ········ 1 2,052 

05 4 312 4 774 1 31-l 1 666 ........ ········ 206 8 588 3 523 1 453 1 2,859 
600 13 934 2 348 2 584 1 548 1 1,642 
154 2 108 1 282 2 1,465 1 1,074 

61 3 199 3 366 1 334 ....... ········ 1 2,502 

36 1 91 ----·-· ........ 1 343 ....... ········ ···5;065 21 3 107 ....... -·-·-··· .... 237· ··-···· ········ 1 
124 1 75 1 ····-·· -------- ······· ......... 82 ....... ········ 2 406 1 27'1 ........ ........ ....... ......... 

reported. Table 1 shows the total expenses in the ship
building industry in 1909 to have been $67,521,967, 
distributed as follows: Cost of materials, $31,214,358, 
or 46.2 per cent; wages, $25,267,686, or 37.4 per cent; 
salaries $4,035,446, or 6 per cent; and miscellaneous 
expenses, $7,004,477, or 10.4 per cent. Of the total 
miscellaneous expenses, $404,206 was for rent of yards 
or shops, $431,450 for taxes, $1,185,579 for contract 
work, and $4,983,242 for all other objects, including 
rent of offices, insurance, ordinary repairs of buildings 
and machinery, etc. · 

Table 15 shows, in percentages, the distribution of 
the total expenses reported in 1909 for each branch of 
the shipbuilding industry among the four classes just 
named. There is comparatively little difference be
tween iron and steel shipbuilding and wooden ship 
and boat building with respect to the relative impor
tance of the several classes of expenses. Cost of ma
terials formed a considerably larger proportion of the 
total expenses in the case of establishments doing new 
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work than in the case of those doing repair work only, 
while in the case of establishments making masts, 
spars, etc., the proportion for cost of materials was 
higher than in any other branch. 

Table la !'ER CENT OF TOTAL EXPENSES IN 1909 
CONSISTING OF-

URANCII OF INOUSTR\', 

Cost.of :~J:~1;'. 
So.Juries. 'Vages. materials. pcnses. 

--------------------------
All branches ....................... 6.0 37. 4 46. 2 10. 4 

Iron and steel shipbuilding ............... 
New construction on vessels of 5 tons 

G.2 3ti. 7 46.3 10.8 

and over •..•....................... H.5 35.0 47.G 10.0 
Repair work only .................... 4.1 42.5 30.9 16.5 

Wooden shipbuilding and lioat building .. 5.4 39.1 10.1 9.3 
New construction on vessels of 5 tons 

and over ........................... 4. 7 38.8 48.4 8.1 
Re~o.ir work only .................... 7.5 40.0 37.1 9.4 
:Mn ing boats under 5 tons ............ 5.9 34.5 47.1 12.6 
Mnking mas1.s 1 spurs, and oars, and 

55. 7 10.3 rigging vessels ...................... · 3.2 30.8 

Table 16 shows in percentages, for all states for 
which separate figures can be given, for :t909, the 
distribution of the total expenses reported for the 
shipbuilding industry as a whole among the several 
classes. 

Table 16 PEit CENT OF TOTAL EXPENSES REPOitTED 
FOR SHIPJ3UIJ.DING, INCLUDING BOAT 
BUILDING; 1900 

STA1'E, 

Salaries. 

United States.................... 6. O 
Alabama.............................. !l. O 
California....... .. .. .. . . .. . .. . . .. . . . . .. 5. 5 
Conn.ccticut........................... 5.1 
Delaware.... . .. .. .. .. .. .. .. . . .. . .. . . .. 9. 3 
Florida... . . . .. . .. .. . . .. . .. .. .. .. . . . . • . 5. 8 
Idaho .......................................... . 
Illinois...... . . . . . .. . . .. . .. . . . .. .. . .. . . 0. 4 
Indiana............ .. • . .. .. . . • .. .. . . . . 5. 2 
Iowa.................................. 5.0 

f;~:t'~L::::::::::::::::::::::::::: ~:~ 
Maine................................. 4.4 
Maryland. . . . • .. • . .. . . . .. . . . . • . . . . .. . . 4. 9 
Mnssachusctt.•.................... . . . . . 8. 8 
Michigan.............................. 6.5 
Mlnnesottl..... • .. .. . .. .. .. .. . .. . . . . . . . 2. 4 
Mississippi.. .. .. . .. .. .. • . . . . . . . .. • .. .. 2. 2 

~~:~!f~;;~~r~:·:::::::::::::::::::::: ...... ~I 
North Carolina........................ 0.8 
Ohio.................................. 5.4 
Oregon................................ 2.5 
PeDD11ylvani3. . .. .. .. . . .. . .. . .. .. .. . .. 6. 9 
Rhode Jslnntl........................ •. 7. 7 
Tennessee. . . . . . . . .. .. . . . .. . . . .. . . .. . .. . ........ . 
Texas................................. 0.8 
Vermont.............................. 4.3 
Washington........................... ,7.1 

;~o~!~~~::::::::::::::::::::::::: tg 

I 
1 

Miscella-
Wages. I Ma. terials. neous 

expenses. 

37.4 
46.4 
40.3 
37.0 
35.7 
47.6 
25.6 
47.3 
27.4. 
30.8 
36.5 
50.3 
39.3 
33.3 
34.4 
29.2 
43.1 
41.1 
41.3 
38.3 
38.8 
31.5 
35.5 
45.3 
35.3 
48.9 
46.5 
44.8 
42.5 
44.8 
44.4 
35.0 

46. 2 
31. 5 
31. 3 
47.1 
50.2 
38. 3 
67.1 
37. 3 
62. 7 
53. 9 
58.1 
32. 9 
46.3 
56.1 
41. l 
52. 7 
48. 8 
52. 7 
41.8 
49.4 
40. 3 
59. 4 
51. 3 
48.6 
45.2 
40. 3 
46.0 
52.2 
47. 8 
30. 2 
46.6 
53.1 

10. 4 
13.1 
22. 9 
9.9 
4.8 
8.3 
7.4 
9.0 
4. 7 

10.3 
2.8 
8.4 

10.0 
5.7 

15. 8 
11. 6 

5. 7 
4.0 

10.8 
5.3 

15.3 
8.4 
7.8 
3. 6 

12.6 
3.1 
7.4 
2.1 
5.3 
9.0 
4.3 
7.4 

In 12 of the states shown in 'fable 15 the cost of 
materials represented over 50 per cent of the total 
expenses reported, and in Idaho and Indiana over 60 per 
cent, while in Alabama, California., and Louisiana they 
represented but little over 30 per cent. The proportion 
represented by wages was more uniform; in only 1 
state (Louisiana) was the proportion above 50 per 
cent, and in only 3-Idaho, Indiana, and Michigan
was it below 30 per cent. 

Engines and power.-The amount of power used in 
the shipbuilding industry was :first reported at the 
census of 1869. Table 2 shows that the total horse
power used in the industry increased from 5,136 in 
1859 to 88,063 in 1909. Tal)le 17 shows the number 

of engines or other motors, according to their character, 
employed in generating power (including electric motors 
operated by purchased current) and their total horse
power as reported at the censuses of 1909, 1904, and 
1899. It also shows separately the number and horse
power of electric motors, including those operated by 
current generated in the establishments. 

'l'able 17 SIIIPBU!LDING, INCLUDING BOAT BUILDING. 

Number of Per cent 
POWER. engines or Horsepower. distribution of 

motors. horsepower. 

1909 1904' 1899 1909 19Q.1 1899 1909 1904 1899 
-- - -----------

Primary power, 
1,960 1,359 86! SS, 003 total ........... 78, 127 61, 797 100. 0 100. 0 100. 0 
= -----

Owned ............ 1,410 1,206 862 78, 760 75,529 60, 519 89.4 96. 7 97.9 ----- -----------Steam ........... 991 1,015 804 73, 140 60,253 55,899 83.1 88. 6 90.5 
Gas .............. 420 182 48 3,503 1, 785 645 4.0 2.3 1.0 
Water wheels .... 3 4 10 63 67 1, 700 0.1 0.1 2.8 
Water motors .... 2 5 (') 23 20 (') (2) (') 

'"3."7 Other ............ ------ -·-··· ----- 2,031 4,404 2,275 2.3 5.6 

Rented ............ 544 153 (') 9,29'1 2.598 1,278 10. 6 3.3 2.1 ----- ------- ------Blectric .......... 544 153 (1) 9,264 2,367 075 10.5 3. 0 1. 6 
Other ............ ...... ------ ----- 30 231 303 (') 0. 3 0.5 

---- = = = = --= = 
Electric motors. 2, 266 1, 290 428 35, 334 17, 630 7, 177 100. 0 100. 0 100.0 ---- - -----------Run by cnri:ent 
generated lly es-

26,070 15, 263 ll, 202 73.8 86.4 tablislunent ...... 1, 722 1, 137 428 86. 6 
Run by rented 

power ............ 544 153 (') 9,264 2,357 075 26.2 13. 4 13.6 

1 Not reported. ' Less than one-tenth of 1 per cent. 

The total primary power used in the shipbuilding 
industry increased from 61, 797 horsepower in 1899 to 
88,063in1909. Most of this increase was int.he power 
of steam engines and electric motors run by purchased 
current. At each census steam was the principal source 
of power employed in the industry, but its relative 
importance has decreased since 1899. In that year 
steam power formed 90.5 per cent of the total primary 
power, as against only 83.1 per cent in 1909. There 
has been a marked increase, both absolutely and rela
tively, in the horsepower of gas and other internal 
combustion engines and of electric motors run by rented 
power. The horsepower of electric motors run by cur
rent generated in the establishment increased from 
6,202 in 1899 to 26,070 in 1909. 

Table 18 shows, for 1909, the amount of each of the 
several kinds of power and of the di:ff erent kinds of 
fuel used in each of 14 selected states. 

The states which in 1909 ranked highest with re
spect to the amount of power used in the shipbuilding 
industry were New York, New Jersey, Ohio, Pennsyl
vania, Virginia, Maryland, and Michigan in the order . 
named. The total horsepower reported for these 
seven states in 1909 was 60,448, or 68.6 per cent of the 
total for the United States. Steam was by far the 
most important power in all of the states shown ex
cept Maine, which reported a larger amount of rented 
electric power than of any other kind. The largest 
amount of steam power is shown for New Jersey

1 
and 

the largest amount of gas-engine power, as well as of 
rented electric power, for New York. 
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Table 18 SHIPBUILDING, INCLUDING BOAT BUILDING: 1909 

Primary horsepower I Electric Fuel used. horsepower. 
-

STATE. Num- Owned by esto.blishments reporting. Ilented. Total, Gener- Coal. 
berof rented atedin 
es tab- Total and the Oil, 
llsh- horse- Water gen er- estab- Coke Wood Gas 

men ts power. Ste•im Gas wheels utell by lish- Anthra • Bitumi- (short (cords). 
including (1,000 

re .. Total. engines. en- and Other. Elcc- Other. es tab- ment cite nous tons). tasoline feet). 
l)Ol't- gin es. mo- trio. lish- re_port- (long (short ( arrels). 

mg. tors. ment. mg. llms). tons). 

----------------------------------
United States ... 914 88, 063 78, 760 73, 140 3,503 86 2,031 9, 264 

CoJifomia .......... 39 3,129 2,095 2,900 95 ··-···· ······· 134 
8 2,808 10 ....... 774 Delaware •••.•...... 

Maino .............. 86 
3,582 
2,447 1,201 2,~5~ 285 ··-···· 15 1,240 

Maryland .......... 27 6, 795 6,686 6,032 157 ....... 497 109 
Massachusetts ••.... 81 3,783 3,471 3,174 297 ....... ······· 282 

Michigan .••........ 58 6,485 6,165 5, 976 17•! 15 ....... 320 
66 0, 1•19 441 ....... 3H New Jersey .•••.... 

New York .•••••... 164 
9,904 

13,835 
9,590 
9,754 s,921 778 55 ....... 4,081 

Ohio ............... 29 8,125 7,940 7,867 73 
Pennsylvania •..... 

....... · i;5oo· 20 7,771 7,621 6,086 35 ....... 
Rhode Island ...... 10 1,030 996 966 30 ······· ....... 
Virginia .•.......... 29 7,533 7, 170 7,067 103 ....... 
Washington .•...... 45 2,105 l, 769 1,639 111 19 ........ 
Wisconsin •..•...... 41 3,506 3,393 3,281 1!2 
All otherstates ..... 211 s,033 7,210 6,392 802 

.... iii' ....... 
....... 

Fuel consumed.-Olosely related to the question of 
kind of power employed is that of fuel consumed in 
generating this power or otherwise used in the industry. 
The amount reported as expended for fuel and rent of 
power in 1909 was $1,191,654 (see Table 33). As 
shown by Table 18, bituminous coal is the principal 
class of fuel used by shipyards, 301,501 tons being con-

185 
150 

34 
363 
336 
1!3 
823 

30 35, 334 26, 070 12,080 301, 501 10, 725 12, 652 89, 916 274, 071 

. ...... 1, 098 961 0 l, 113 67 150 60,511 15 

....... 3,226 2,452 49 9, 912 984 1, 702 178 ........ 
·-····· 1, 246 ... i;i75" 317 5,103 104 270 290 203 

l, 284 323 24, 776 466 671 5, 557 .... :iii' l, 285 1,003 870 33, 042 164 222 507 . ·····253 

....... 1, 898 1,578 13 26, 933 636 279 2,340 14 

. ...... 5,225 4,911 3,520 33, 460 1,543 83 380 506 

....... 4,471 390 6,247 30, 881 100 272 l, 620 3, 782 

....... 3 272 3,087 172 28, 588 1,513 5 3,607 266,428 

. ...... 1;210 4,060 50 44, 633 970 325 222 924 

. ...... 34 0 4, 109 16 ... 5;250· ·· s;200· ·······-. ...... 5,613 8 35, 745 9 5,087 .... i;i;oil 

. ...... 616 280 ........ 1, 696 529 8,082 5,196 
068 555 206 9,477 265 

....... ~ ~ 
. ...... li3 555 

······· l, 188 305 287 12, 033 178 1,631 2,188 
...... 252 

sumecl in 1909. California reported 60,511 barTels of 
oil, or 67 .3 per cent of the total quantity of that kind 
of fuel consumed in the :industry, while Ohio reported 
97 .2 per cent of all the gas reported. The largest 
amount of anthracite coal, 6,247 long tons, or more 
than one-half the total for the industry, was reported 
by New York. 

SPECIAL DATA AS TO VESSELS LAUNCHED, VALUE OF WORK DONE, AND EQUIPMENT. 

THE UNITED STATES AS A WlIOLE. 

Number of vessels launched.-The special schedule 
used in collecting the statistics for shipbuilding re
quired a detailed statement of the number, kind, and 
tonnage of vessels launched during the year, and a 
statement of the value of the different kinds of work 
clone during the year, together with special informa
tion regarding the equipment of the shipyards. 

Table 19 shows the number and gross tommge of 
all vessels launched dur:ll1g the census years 1909, 
1904, and 1899, distinguishing three classes of estab
lishments reporting. In many cases, a large part of 
the work on vessels launched during the census year was 
performed during prior years and, conversely, much 
work was clone during each census year on vessels 
not yet ready for launching at the end of the year. 

The decline in shipbuilding during the five-year 
period between 1904 and 1909 is clearly brought out 
by the fact that for all classes of vessels of 5 tons and 
over there was a decrease, with the exception of 
motor boats, which formed a very small part of the 
total number reported. The decline in the iron and 
steel branch of the industry is no doubt due to the 
decrease in Government work done in private ship
yards. The increase in the number of small boats 
constructed is perhaps the most noteworthy fact 
brought out by the table. Motor boats of more than 5 

tons increased 189.9 per cent in gross tonnage from 
1904 to 1909. 'l'he number of small power boats of 
less than 5 tons lt1unched by private establishments 
in the shipbuilding industry was 8,577 in 1909, as 
agn,inst 1,687 in 1899, an increase for the decade of 
408.4 per cent. Practically all the boats of this ton
nage 11re :fitted ·with internal-combustion engines. 

The statistics show strikingly the continued decline 
in the building of sailing vessels for the water trans
portation of the United States. The number of sail 
vessels launched decreased from 648 in 1899 to 119 
in 1909, and the gross tonnage from 80 ,294 to 17 ,459, 
or 78.3 per cent. 

In explanation of a number of the tables wherein 
tonnage is shown, it should be stated that the gross 
tonnage of a ship is the total internal capacity, 
expressed in "tons" of 100 cubic feet, while the net 
tonnage is the portion available f 01' cargo and pas
sengers-in other words, the earning capacity of the 
ship-expressed on a similar basis. By methods 
defined by law, now practically uniform for the leading 
maritime nations, measurements are made to ascertain 
the capacity of the vessel in cubic feet and the result 
is divided by 100, the quotient being the gross tonnage 
of the vessel. Net tonnage is ascertained in the 
case of sailing vessels by deducting from the gross 
tonnage the space set apart for the quarters of the 
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master and crew and for minor purposes of naviga
tion and in the case of steam vessels, by deducting 
fro~ the gross tonnage the space required for. the 
quarters of the officers and crew, ~nd.for the bo~crs, 
machinery, and coal bunkers. Differmg from either 
of these is the displacement tonnage of a vessel, 
which is merely the weight of the volume of water 
displaced, or the weight of the vessel a~d its load. 
The tonnage of war vessels of the Umted Stat~s 
Navy as given is always displacement tonnage and IS 

the weight of the vessels m ordinary cruising condi
tion. While gross tonnage and displacement ton
nage are not by any means the same, it was nec
essary to combine the tonnage of vessels whose 
capacity is reckoned in one way with that of vessels 
whose capacity is reckoned by the other method in 
order to obtain a total which should represent approxi
mately the total tonnage launched during the year. 

Table 19 VESSELS LAUNCHED DURING TlIE YEAR BY-

CLASS. 

All estab· 
lishments. 

Num- Gross 
ton· 

ber. nage. 

Prlvatcestab- Private es
Jiqhmentq in tablfalunents 
shipbuiltling in other 

industry. industries. 

Govern
ment ship

yarcls. 

Gro·s Gross Dis-
Num- tori~ Num- ton- Nnm· plnce
IJer. nage. ber. nage. ber. ment. 

-------!·----- -- -----------
Vessels of 5 gross tons 

and o var, total: 
lUO!l ••..•.•..•.....•. 1,637 481,813 1,584 41l7,219 22 12,535 31 2,059 
1904 ................. 2,2i9 728,10·1 2,114 678,525 134 22,327 31 27,252 
1899................. 2, 081 687' 159 2, 081 687, 159 

Classified by mate
rial-

Iron and stcel-
1909 .............. . 
1004 .... ••••••··•·. 
1899. ····•••···•·•· 

Wooden-

169 260, 71)5 
172 352,069 
134 202,516 

1909 .•..•.•.•..•... 1, 408 221,0-18 
190.\.. .. ••··••····· 2,107 375,435 
1899 ............... 1,947 424,643 

Classified bypower-
Steam-

1909...... ... . . . . . . 194 235,315 
1004. .... .... .. .• . . 320 368,117 
1899.. .• .. . .. .. .. . . 519 286,311 

Motor-

158 254, 986 8 5,429 3 350 
152 328, 411 3 408 17 23, 850 
134 262, 516 

1,426 212,233 14 7,106 28 1,709 
1,902 350, 114 131 21,919 14 3,402 
1, 947 424, ll43 

181 234, 633 3 429 10 253 
308 349, 600 t. 467 G 18, 050 
510 286, 311 ............ . 

1909. . .. . . . .. . . . . . . 447 9, 413 4'15 9, 389 2 24 ............ . 
1904.. .. .. . .. .. .. . . 311 3,247 307 3, 157 4 90 ............ . 
1899 .............................................................. ····•·· 

Sall-
1909 .....•......... 119 17,459 ............ . 
1904. ··········••·• 
1899 .............. . 

119 17,459 
352 68,615 
648 80,294 

349 64, 615 3 4, 000 
fi48 80,294 

Unrlgged-
1009.... . . . .• . . . . . . 877 219, 626 839 205, 738 17 12, 082 21 1, 806 
1904 •.•••••...••... l,2<J6 288,125 1,150 261,153 124 21,770 22 5,202 
1899.... . . . .. . . . . . . 914 320, 554 914 320, 554 

=----- =--= 
Boa.ts of less tha.n 5 

gross tons: 
53 ...... . 
52 ...... . 

677 ...... . 

1909 ......•..••..•..• 9,042 8,577 ..•..... 412 ····•·· 
1904 ................. 3,916 .•••..•. 3,499 • 365 ...... . 
1899 .•............... 2,364 ........ 1,687 ....•.• 

In the tables which follow, gross tonnage is shown 
for 1909 unless otherwise specified. It is impossible to 
indicate for censuses previous to 1904 the proportion 
of displacement tonnage included in the figures,, but 
owing to the fact tha,t the building of Government 
warships has only recently become prominent in the 
industry, it is probable that for censuses prior to 1899 
displacement tonnage formed a comparatively small. 
proportion of the totals shown m the tables. 

Table 20 gives, by states, the total number and 
gross tonnage of all vessels of 5 tons and over launched 
in 1909 by private establislunents in the shipbuilding 
industry. 

Table 20 

STATE. 

United Sta.tes ........•..................•....... 
Callfomia .•........................................... 
Connecticut ......................................... . 
Delaware ••............•.............................. 

filhi~'l:::::::::::::::::::::::::::::::::::::::::::::::: 
~~~~~~i: ::::: :: : :::::::::::: ::: :: : ::: : :: :: : ::: : : : : : 
Maine ...••••......................................... 

~~~~~~;e"ti:S::::::::::::::::::::::::::::::::::: : : : : : 
Michigan ........................•...........•.•...... 
Minnesota ...................................... -.•... 
Mississippi ••.........••....•.••.•.............•...... 
New Jersey .......................................... . 
NewYork ........................................... . 
North Carolina ..................•.................... 
Ohio ................................................ . 

~~~~ivania:::::::::::::::::::::::::::::::::::::::: 
Texas ••••••..••.•..............•...•... ·············· 

~~~!iion.:::::::::::::::::::::::::::::::::::::::::: 
Wisconsin ........................................... . 
All other states ..................................•.... 

VESSET,S OF 5 TONS AND 
OVEll LAUNCHED IN 1909 
(EXCLUSIVE OF THOSE 
LAUNCHED IN GOVERN
MENT S!IlPYARDS). 

Number. 

l l,584 
59 
45 
16 
35 

9 
90 
69 
44 
52 
82 
53 

6 
31 
90 

309 
17 
88 
34 

205 
19 
38 

137 
29 
27 

'l'onnage, 
(gross). 

1467,219 
8,563 
ll,447 

10,871 
3,215 

991 
41,240 
7,012 

12,654 
34,160 
17, 703 
41,847 

231 
8,086 

53,261 
60,152 

858 
81, 803 
4,718 

12, 775 
1,680 

44,388 
5,256 
6,453 
3,855 

1 In addition, 22 vessels, with a gross tonnago of 12,535, wore launchccl by 
establishments ln other industries. 

Of the total number of vessels of over 5 tons launched 
in 1909, New York built 19.5 per cent and Pennsyl
vania 12.9 per cent. Washington ranked third in 
number of vessels launched. Ohio, however, led all 
other states in aggregate tonnage, with New York, 
New J crsey, and Virginia following in the order 
named. 

Table 21 shows, by states, for 1909, the number and 
the gross and net tonnage of steam vessels of 5 tons 
and over launched in private shipyards. 

Table21 

STATE. 

United States ................................... . 
California ....................•..•.................•... 
Maine ................................................ . 

~~§~~~sciiis·: :: :: ::: : ::: : ::::: :::::: ::::: :: : : : : : : : :: 
Michigan ................................•............ 

~::~~~~-::::::::::::::::::::::::::::::::::::::::::: 
Ohio .....•.•....................•....•................ 
Oregon .........................•..................... 
Pennsylvania ........................................ . 

~~l's"~~~~-·.::::::::::::::::::::::::::::::::::::::::: 
All other states ...................................... . 

STEAM VESSELS OF 5 TONS 
AND OVER I,AUNCHED 
IN PRIVATE SIIIPYARDS 
JN 1009. 

'l'onnage. 

Num· 11-----
ber. 

Gross. Net. 

-- -----
181 234, 633 168, 959 

9 4, 993 3,264 
8 3,888 2,983 
7 17, 733 10,007 

20 12, 381 8,232 
15 41, 231 31, 073 
10 27, 395 26,322 
30 7,528 5,185 
16 57, 7G4 44, 171 
8 1,522 1, 154 
9 2,841 2,680 
5 800 574 
7 4,694 3, 121 

37 51, 803 30, 193 

Of the states for which totals are presented, Ohio, 
Vlichigan, and New Jersey led in the order named, 
and combined reported 126,390 gross tons, or 53.9 
per cent of the total for steam vessels of 5 tons and 
over launched in private yards in 1909. The steam 
vessels launched in these three states also showed 
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the largest average tonnage per vessel. Ohio, the 
leading state in total tonnage, also led ill respect to 
average gross tonnage per vessel with an average 
for the 16 steamships launched in 1909 of 3,610 tons 
per vessel. "All other states" include several which 
had a gross tonnage greater than that shown for some 
of the states for which totals could be shown without 
the disclosure of individual operations, and of these 
Virginia was the most important. 

The number and the gross and net tonnage of motor 
vessels of 5 tons and over, launched in private ship
yards in 1904 and 1909, ar~ shown, by states, in the 
following table: 

Table22 UOTO!l VESSELS Oil' 5 TONS AND 
OVER LAUNCHED IN Plt!VATE 
SHIPYARDS, 

1 Exclusive of 2 vessels with an aggregate gross tonnage or 24 and an aggregate 
net tonnage of 18, launched by establisluncn is in other industries. 

2 Exclusive or ,1 vessels with an aggregate gross tonnage of 90 and aggregate net 
tonRage of 50, launched by establishments in other industries, 

a Included in "all other states.'' 

Vessels :fitted with internal-combustion engines, 
which now form such a large and distinct class, were 
reported separately for the :first time in 1904. At that 
census the numbe.r of such vessels reported was 307, 
their average gross capacity being slightly over 10 
tons. In 1909 their average capacity was over 21 tons 
gross. Washington reported the largest number of 
boats of this class launched in 1909, with New York 

second and Massachusetts third, but Massachu,setts led 
in tonnage. 

Table 23 gives, by states, the number and the 
gross and net tonnage of sailing vessels of 5 tons 
and over launched in private shipyards in 1909, 1904, 
and 1899. 

Table23 SAIL VESSELS OF 5 TONS AND OVER. 
LAUNCHED IN PRIVATE Slfll'YAR.DS, 

STATE. Tonnage. 
' Cen- Num-

sus. ber. 
Gross. Net. 

United States ..... ·······-·-·-········. 1909 119 17,459 14, 690 
1904 349 64, 615 55, 074 
1899 648 80,294 70, 120 

California ................................... 1009 (') (1) (') 
1904 10 1,116 1,021 
1899 22 8,256 7,530 

Connecticut ................................ 1909 6 41 29 
1904 0 3,106 2,589 
1899 14 188 180 

Florida ..................................... 1909 8 mo 83 
1904 ('l (') (1) 
1899 (1 (') (') 

Maine ...................................... 1909 21 8,545 6,985 
rno.1 77 38, 692 32,461 
1890 76 32,651 28,100 

Maryland ................................... 1009 9 1,698 1,634 
1904 4 384 258 
1899 20 374 220 

Massachusetts .............................. 1909 20 1,950 1,477 
100.\ 49 4,280 2,994 
1890 128 3,889 2,910 

Mississippi.. ................................ 1900 (1) (') (') 
1904 14 280 197 
1899 14 193 140 

New Jersey ................................. 1009 12 251 175 
190·1 26 880 761 
1899 80 357 2•10 

Now York .................................. 1009 15 078 551 
1904 34 5,146 4,924 
1899 85 1,400 1,150 

North Carolina ............................. 1900 (1) (') (') 
1904 4 70 55 
1899 9 142 109 

Washington ..•......•..•.••.•••.•.••.••.... 1009 5 Hl 102 
1904 ~!) ('l ('l 1899 ') (' (I 

All othor states .•............••..•..•.••.... 1009 23 4,010 3, 054 
1904 llfi 10,GGl 9,804 
1899 200 32,844 29, Ml 

1 Included in "all other stntes.'' 

During each intercensal period covered by this table 
a great decrease took place in the number and tonnage 
of sailing vessels launched. The aggregate gross ton
nage decreased from 80,294 in 1899 to 17,459 in 1909, 
or 78.3 per cent. With the exception of Florida and 
Washington, which were reported separately in 1909 
for the first time, and Maryland, every state showed a 
decrease during the decade in number and tonnage of 
this type of vessel launched. 

The state of Maine, which reported 59.9 per cent of 
the total tonnage in 1904, was still in 1909 the leading 
state, with 48.9 per cent of the total tonnage of this 
type of vessel launched. The gross tonnage for Maine 
in 1909 was more than four ti.mes that shown for the 
second state, Massachusetts. 

Table 24 is a comparative statement of the munber 
and tonnage of iron and steel and of wooden sail ves
sels of: 5 tons and over launched by private shipyards 
in 1909, 1904, 1899, and 1889. 
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Table 24 

YEAR. 

SAIL VESSELS OF 5 TONS AND OVER I.AUNCIIED BY 
l'HIVATE SHIPYAitnS, 

Totul. Iron and steel. Wooden. 

Num- Gross Num- Gross Num- Gross 
I ton· her. tonnuge. her. t-Onnage. ior. nage. 

---------- ------- ----------
1909 .......................... 119 17,459 3 2,0·16 116 15, 413 
1904 .......................... :l49 64,IJl[J 8 4, 779 341 59, 83G 
1899 .......................... li-18 f;(),204 G 21,0~5 G42 59,209 
18$9 .......................... 214 103, nu 8 4,224 30G 99, 486 

Both classes of vessels show large decreases in ton
nage from 1904 to 1909, the decrease shown by wooden 
vessels being the greater, so that iron and steel vessels, 
which represented 7.4 per cent of the total tonnage in 
1904, represented 11.7 per cent in 1909. 

Table 25 gives, by states, the number and the gross 
and net tonnage of unrigged vessels launched by pri
vate shipyards in 1909i 1904, ancl 1899. 

Table 25 

STATE. 

UNRIGGED VESSELS o;• 5 TONS AND 
OVER LAUNCHED BY PRrYATE SITIP• 
YARDS. 

Tonnage. 

Census. ~~- 11---.....,.---
Gross. Net. 

United States......................... 1909 
1904 
1899 

205, 738 
261, 153 
320, 554 

100, 325 
250, 571 
275,046 

2,971 
5,562 

Both tho number and the tonnage of unrigged ves
sels built show a decrease for the :five-year period 
1904-1909 and for the decade 1899-1909. New York 
was the leading state in the construction of this class 
of vessels in 1909 as in 1904. Only four states-Mis
sissippi, New Jersey, Ohio, and Virginia-reported an 
increase in number and tonnage from 1904 to 1909, 
while Maryland shows an increase in number only, 

Table 26 shows, by states, for 1909, 1904, and 1899, 
the number of power boats built of less than 5 tons 
gross, ancl for 1904 and 1899 the number of rowboats) 
canoes, and small sailboats. 

Tablo2'3 BOATS OF LESS THAN 5 
TONS LAUNCHED UY PR!• 
VA'rE SIIII'YAltDS. 

S~'ATE. Row. 
Small boats, 

Census. power canoes, 
boats. and small 

sailboats. 

United States ................................. . 1909 18, 577 (2) 
1904 03,499 22, 774 
1899 1,687 13, 739 

California .......................................... . 1900 138 (2) 
1904 72 600 
1899 14 583 

Connecticut ........................................ . 1909 209 (') 
1904 156 231 
1899 150 159 

Florida ............................................ . 1900 215 (2) 
1904 45 72 
1809 1 96 

illinois ............................................. . 1909 305 (') 
1904 101 191 
1809 5 356 

California.... .. . .. .. . .. . .. .. . .. .. .. . .. . • ... 1909 
1004 
1899 

29 
48 
35 

3,016 
5, 777 
6,726 5,890 Iowa ............................................... . 1909 76 (') 

Florida.................................... 1909 
1904 
1899 

Illinois.................................... 1909 
1904 
1899 

Kentucky... .. .. .. . .. • .. .. .. . .. . . .. .. .. .. . 1909 
1904' 
1899 

Louisiana. .. .. . .. . .. .. .. .. .. .. .. .. . .. .. 1009 
1904 
1899 

Maryland.................................. 1909 
1904 
1899 

Mississippi................. . .. . . .. . .. . .. . .. 1909 
1004 
1899 

New Jersey................................ 1909 
1904 
1899 

New York................................. 1909 

Ohio ...................................... . 

1904 
1899 

1909 
1904 
1899 

(') 
43 
26 

(') 
9 
3 

(') 
17 
2 

58 
73 
20 

33 
49 
33 

20 
13 
8 

45 
35 
65 

186 
211 
207 

55 
41 
38 

(3) 
2,M5 
1,888 

(') 
2,251 

!GO 

(') 
4,898 

560 

6,830 
11,480 
3,210 

14,684 
20, 133 
12,507 

5,081 
1,9.55 
1,lliO 

25,267 
19,605 
52,802 

50,656 
84,311 
72,511 

23,094 
3,434 
9, 790 

(') 
2,063 

1, 708 Maine .............................................. . 
(') 

2,211 
127 

(') 
4,898 

500 

6,810 
10,055 
2,686 

9,804 
19,104 
11, 391 

5,010 
1,570 

946 

24,488 
19,481 
47,583 

Maryland ....... , .................................. . 

Massachusett~ ..................................... . 

Michigan ......................................... .. 

Minnesota ......................................... . 

New Jersey ........................................ . 

New York ........................................ . 

44,903 
80,694 
56,695 Ohio ............................................... . 

20,304 
8,245 
8, 760 

Pennsylvania ...................................... . 

1004 
1890 

1000 
1904 
1809 

1909 
rno4 
1890 

1909 
1004 
1899 

1909 
1904 
1899 

1909 
1004 
1899 

1909 
1904 
1899 

1909 
1904 
1809 

1909 
1004 
1899 

1909 
1904 
1899 

139 109 
2 38 

529 <i 289 "076 
8 1,892 

77 (') 
39 144 
15 237 

668 (') 
342 3,817 

41 3, 760 

2, 583 (2) 
646 4,447 
327 669 

304 (') 
308 1,:~~ 37 

338 (') 
237 499 
82 219 

700 <'J 453 ,302 
552 2,093 

1, 194 
214 

(') 
382 

78 292 

45 (') 
39 544 
15 380 Pcnnsylvanin...... .. . . . .. .. .. .. . .. .. .. .. . .. 1909 

1904 
1899 

195 
472 
177 

9,929 
66,002 
66,180 

9, 763 
65, 650 Rhouo Island ...................................... . 1909 27 {') 

1904 187 

Virginia .................................. . 

Washington .............................. . 

All other stnllis .......................... .. 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 

23 
12 
4 

44 
34 

116 

151 
93 

180 

3,531 
2,280 

400 

2,930 
4,437 
2,478 

60, 720 
32,525 
90, 192 

65,588 

3,478 
2,215 

360 

2,930 
3,816 
2,183 

59, 792 
30,007 
70,629 

1 J?xcltu,ive of 17 Y~sels, with an aggregate gross tonnage 0112 oso launched b 
establishments ln other mdustlil'"· ' "' Y 

·• E:xclush·e.ol 124 vessels, with nn aggregate gross tonnage 0121 770 launched by 
establishments mother industries. ' ' 

•Included in "all other states." 

12 
1899 2 131 

Virginia .......................................... .. 1909 50 (') 
1904 77 191 
1899 1 76 

Washington ....................................... . 1909 161 (') 
1904 30 658 
1899 10 384 

Wisconsiu ......................................... . 1909 522 <'{ 1904 123 ,163 
1899 241 639 

All other states ..•.................................. 1909 337 (') 
1904 177 1, 657 
1899 07 1,247 

1 Exclusive of 412 boats launehed by establishments in other industries. 
• Not reported. 
3 Exclusive of 365 lloats launched by establishments in other industries. 
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Michigan was by far the leading state in 1909 in the 
manufacture of small power boats. The number of 
such boats built in that state increased from 327 in 
1899 to 2,583 in 1909, or nearly 700 per cent. Ohio 
was second in the number of power boats. All but 
three of the states named in the table-Iowa, Minne
sota, and Virginia-showed increases from 1904 to 
1909 in the number of small power boats constructed. 

Value of work done during census year.-The con
struction of a vessel of the larger type frequently re
quires more than one year to complete.' In a number 
of instances work on vessels that were :finished during 
the census year had been started in previous years, 
and in some cases vessels upon which work was started 
during the census year were not :finished during that 
year. For this reason the office did not require the 
shipbuilders to report the value of the vessels launched, 
but only tho value of the work done during the census 
year and the amount received for repair work. 

For the smaller vessels-motor boats and those hav
ing a c11pacity of less than 5 tons-the value of work 
done during the year corresponds very closely with 
the value of the craft launched. 'rhus the value of the 
work clone on bo11ts of less th1111 5 gross tons in 1909, 
which is shown in Table 27 as amounting to $4,891,408, 
corresponds very closely with the va,lue of the cr11ft of 
this typo. 

Table 27 shows the value of the construction work 
done, the amount received for repair work, and the 
va,lue of a,ll other work done by establishments assigned 
to the shipbuilding industry, for those that built ves
sels in connection with some other industry, 11nd for 
the Government shipyards. 

TabloZ7 

KIND OF WORK. 
Con
sus. 

VALUE OF WORK DONE llURINQ YEAR BY-

All establish
ments. 

Prlvnte 
cstabllsh
monts in 

shipbuild
ing indus-

try. 

Private 
est11b-
lish- Govern-

ments ment 
in other shipyards. 
indus-
tries. 

Total .. .. . • . . • • • . . . . . 1909 $100, 009, 054 $73, 360, 315 $776, 706 $25, 872, 033 
1904 100, 692, 050 82, 769, 289 657, 342 17, 265, 469 

Work on now vessels and I 
boats: 

All kinds....... . • • 1900 45, 030, 492 42, 310, 925 594, 244 2, 131, 323 
1904 oo, 718, 307 56, 121, 227 610, 560 3, 986, 520 

Vessels of 5 gross tons 
and over.............. 1909 

1904 
Deats of less than 5 gross 

tons ................... 1909 
190·1 

40,1'15,084 37,718,018 440,080 1,977,077 
57,193,223 53,110,935 403,018 3,610,270 

4, 8Dl, 408 4,592, 907 145, 155 153,.146 
3,525,084 3,001,202 147, 542 376,250 

Repair work ................ moo 38,304,658 26,678,043 so, 461 11,54.1,554 
1904 32,513,533 22,820,040 40, 782 9,637, 711 

All other work clone......... 1909 rn, 667, 904 4, 370, 747 102, 001 12, 195, 150 
100·1 7,460,210 3,818,972 (') 3,041,238 

1 Included with repair work. 

Table 28 shows the va,lue of the work done in the 
privately operated shipbuilding establishments in 
1909, 1904, and 1899, the total being subdivided so a.s 
to show the value of work on new vessels of each of the 
several main types, the amount received for repair 

work, and the value of all other work done during 
the year. 

Tnble.28 VALUE OF WORK DONE nUitINQ TI!E 
YEAR BY PRIVATE ESTABLISHMEN'rB 

KIND OF WORK. 
IN SUIP!IUILDING INDUSTRY. 

1900 190'1 181l9 

Total.. ............................... . $73, 360, 315 $82, 769, 239 $74, 632, 277 
\Vork dul'ing the your on now vessels and 

boats ................................. . 
Vessels of 5 gross tons and over .•.••..... 

Iron and steel construction ......... _ .. . 
Wooden constmction .................. . 

Boats of less than 5 bTOSS tons ........... . 
Steam.. ................................ . 
M~tor (gu.~olino, electric, other) ........ . 
Sailboats, rowboats, canoes, scows, etc. 

42, 310,925 ou, 121, 221 37, 719,308 
37. 718,018 5:l, 119, 935 35, 750,473 
30. 038, 672 43,395, 704 25,4.54,943 
7, 679.340 9, 724. 231 10,295,530 
4,502,907 3,001, 292 1,968,835 

20,800 .. 'i,"879,"288" ···-·-······ 
3, 155, 875 1, 059,361i 
1, 410, 732 1, 122, 004 909,470 

Rept~oii~g.-~:~-~~::: ::: : :: : : ::: ::::::::: :: : 
20, 678,643 22, 829, 040 23, 134,436 
15, 862, 659 12, 191, 854 12,302,900 
10, 815, 98·1 10, 637, 186 10, 831,476 

All other work done ...................... . ·1, 370, 747 3, 818, 972 13,678,533 

The v11luc of repair work in private yards, both on 
iron 11nd steel and 011 wooden vessels, decreased from 
1899 to 1904. From 1904 to 1909, on the other h1111d, 
there was an increase of 30.1 per cent, in the value of 
rop11ir work on iron and steel vessels in such yards, 
and of 1. 7 per cent in that on wooden vessels. 

Table 29 shows, by states, the value of the repair 
work clone in the p1·ivate establishments in the ship
building industry for the last three census years. 

Table 29 

STATE. 

United States .................... . 
California .............................. . 
Connecticut ............................ . 
Delaware .............................. . 
Florida ................................ . 
lll\nol~ ....................... _ ......... . 
Indiana ................................ . 
Iowa ..•................................. 

tg~1W~~'L::::::::::::::::::::::::::::: 
Maine ................................... . 

~~~f~~t:~setts: :: :: :: : : : ::::::::: :: : :: : : 
Miclligan .............................. . 
Minneso\!J. ............................. . 
Mississippi.. ........................... . 

~~~ ~~~lZ:::::::::::::::::: ::::::::::: 
North Carolina .... : .................... . 
Ohio ................................... . 

~~Ss!Jt1~~~::::::::::::::::::::::::::: 
~~~~~~~ii_:::::::::::::::::::::::·::: 
Wisconsin .•• _ ......................... . 
All other states ........................ . 

VALUE OF REPAIR. WORK REPORTED BY 
PRIVATE ES'rABLISIIMENTS IN THE SHIP 
BUILDING INnUSTRY. 

1909 

$26, 678, 643 
2, 529.188 

319,591 
348, 539 
536, 58! 
411, 230 

70, 663 
42, 474 
85, 902 

36'1, 738 
3<lO, 635 
985.112 
874, 433 

1, 126, 544 
136, 053 
50, 484 

3, 123, 032 
6, 931, 117 

36, 569 
1, 321, 166 

100, 788 
2, 531, 364 

617, 064 
1, 324, 045 

880, 618 
136, 156 

1, 172, 543 
213, 011 

19()1 

$22, 829' 040 
2, 180,542 

356, 032 
154, 780 
116, 3GO 
439, 509 
(1) 

31, 075 
(') 

~J7,855 
1,010, 622 

854,036 
688, 482 
55, 900 

125, 951 
2,254, 794 
o, 726, 959 

63.300 
1, 229, 123 

184, 276 
l, 762. 243 

660, 303 
1, 157. 595 

712, 851 
80, 595 

571, 746 
808, 111 

1890 

$23, 134, 436 
2, 348,017 

310, 616 
380,841 
208, 984 
484, 541 

(1) 
23, 366 

(1) 
(') 
6'!2, 105 

1, 138, 420 
1, 003, 716 
1,027,923 

78,597 
42,417 

2,229,481 
4,857,916 

65, 935 
1,241, 122 

382,062 
2, 716,209 

874,065 
752,971 
534, 759 

45,670 
531, 792 
&16,221 

1 Included in "all other states." 

New York was the leading state in value of repair 
work clone in each of the census years shown, and 
New Jersey was second in 1904 and 1909. The value 
of repair work in 15 of the states shows an increase over 
the amount reported for 1904, while 14 states show 
increases for the decade 1899-1909. The value of 
repair work formed 36.4 per cent of the total value of 
products of the shipbuilding industry in 1909, 27.6 
per cent in 1904, and 31 per cent in 1899. 

Dry docks and marine railways.-When the repair 
work of shipyards is considered, the question of the 
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equipment of tho various plants naturally arises. 
Table 30 shows the number and kind of dry docks 
in private and Goverrunent shipyards, classiiied ac
cording to dimensions, for 1909 and 1904. 

Table30 

CLASS, 

Total number ....................................... . 

Stat{~~~Z,~ •.••..• _ .••....... _ .•.. __ ...•..•. _ .••............ 
Masonry, concrete, or steel. ........................... .. 

Floating ................................................... .. 

With Ooor length of: 
Over 300 feet ........................................... . 
201to300feet .......................................... .. 
101to200feet ........................................... . 
lOOleet or less ......................................... .. 

With entrance widtn of: 
Over 75 feet ............................................ . 
51to75 feet ............................................. . 
26 to 50 feet ............................................ .. 
25 feet or less .......................................... .. 

With sill depth of; 
Over20 feet ........................................... .. 
10 to 20 feet ............................................. . 
Less than 10 feet ...................................... .. 

llRY DOCKS. 

1909 1904 

216 160 
1====1==== 

57 
23 

136 

53 
20 
70 
73 

37 
54 
89 
36 

30 
08 
88 

74 

86 

53 
18 
75 
14 

22 
53 
62 
23 

25 
101 
34 

Table 31 shows statistics relative to the number, 
dimensions, and lifting capacity of marine railways in 
operation in 1909 and 1904. 

Table 31 MARINE RAIL WAYS. 

1909 lllOi 

Total number ..•.••••.•.•••••.•••••..•.•••.••••...... 676 413 
'l'otal lifting capacity, tons ................................ .. = 147, 031 147,047 

With cradle length of:' 
Over 200 feet ........................................... . 
101 to 200 feet ........................................... . 
50 to 100 feet ............................................ . 
Less than 50 feet.. ...................................... . 

With cradle breadth of: 

38 44 
110 133 
178 107 
370 129 

Over 50 feet •••..•........•..•....•...•.•................ 
25 to 50 feet.. ........................................... . 
Less than 25 feet ........................................ . 

With maximum cradle draft submerged of: 
Over 15 feet ............................................ . 
11 to 15 feet.. .......................................... .. 
5to10feet ............................................. .. 
Less than 5 feet ........................................ .. 

With lifting capacity of: 

Ri°fu 1i~o ttonn~: :: : ::: :::::::::: ::: :: : : : : : : : : :: ::::::::: 
100 to 500 tons .......................................... . 
Less than 100 tons ...................................... . 

5 16 
126 140 
554 257 

47 51 
80 99 

410 221 
153 42 

22 34 
50 54 

172 1•11 
446 184 

DETAILED STATE TABLES. 

The principal data secured by the census inquiry 
concerning the shipbuilding industry, other than those 
regarding vessels launched, value of different kinds of 
work done, and equipment, are presented, by states, in 
Tables 32 and 33. 

Table 32 shows, for 1909, 1904, and 1899
1 

the num-

her of establishments, number of persons engaged in 
the industry, primary horsepower, capital invested, 
salaries, wages, cost of materials, value of products, 
and value added by manufacture. 

Table 33 gives similar statistics in somewhat greater 
detail for 1909 only. 

SHIPBUILDING, INCLUDING BOATBUILDING-COMPARATIVE STATISTICS, BY STATES: 1909, 1904, AND 1899. 

'l'able 32 

STATE. 

United Sta.tea ................ 

Alabama ...... -..................... 

California ............................ 

Connecticut ................. _ ••.•... 

Delaware .•..•.•.••••.•••..•. ·- •..... 

Florida ___ ........................... 

Idaho ............... ·- ............. 

Illinois .............................. 

Ind!ana. .............. - .............. 

PERSONS ENGAGED IN INDUSTRY, 

Num-
Pro- Cost of Valno of ber of 
~rie- Primary Capital. Salaries. Wages. 

materials. produots. Census. estab- Wage horse-lish· ors Salaried 
earners power. men ts. Tctal. and em- (average firm ployees. nmnber). mem-

bers. 

---- ___ ! Expressed in thousands. -----------
1909 1,353 44,949 1,463 2,980 40, 506 88, 063 $126, 118 $4,035 $25, 268 1904 l, 097 H,424 1,190 2,480 60, 754 78, 127 121, 624 3,340 29, 241 1899 1, 107 -·-······· ........ 1,405 46, 747 61, 797 77,341 2,007 24, 825 
1009 4 136 a 5 128 322 429 12 62 1004 7 187 7 6 174 250 309 12 92 18!l9 G 300 4 3 293 156 147 4 102 
1009 43 2,006 39 123 1,844 3,129 8,329 216 1,592 1904 138 709 39 31 639 4,297 693 48 537 1899 • 39 057 51 21 885 918 299 23 539 
19()9 43 502 37 38 427 1,454 1,468 34 254 1004 40 2,123 45 so 1,998 1,950 1,705 105 987 1899 35 964 37 12 915 788 602 14 451 
1009 10 1,411 ll 164 1,239 3,582 2,888 181 697 1004 10 1,103 11 80 1,122 1,512 2,630 92 563 1809 •o 223 9 7 207 176 225 9 111 
1900 52 508 05 21 482 873 1,0~~ 30 280 1904 '13 111 14 6 92 52 5 40 1800 '15 159 15 3 141 845 149 3 74 
1909 3 Ii 4 ··-···--· 1 26 0 1 1904 3 .......... 9 4 -·-····-· 5 6 17 4 11890 .......... ······-- ········-- ···----- ·····---- --········ ·········· ............ ......... ······-··· 1909 23 470 24 33 413 1,113 2,061 34 19-04 8 21 322 20 14 288 1, 101 1,094 17 1899 • 17 343 19 13 311 221 363 47 
1909 15 283 13 17 253 785 484 20 19-04 10 326 7 17 302 649 254 18 1890 '14 368 16 9 343 328 351 8 

; E~xclud!ng statfut~cs for three estaJ;illshments, to avoid d!sclosurn of individual operations. 
, , xclud1pg statl:St~cs for two cstabhshmcnts, to avoid disclosure of individual operations. 

E!wludmg statistics for one establishment, to avoid disclosure of individual operations 1 
Figures can not be shown without disclosing individual operations. ' 

252 
179 
159 

106 
124 
mo 

$31, 214 $73, 360 
37, 463 82, 769 
33, 475 74, 532 

42 mo 
60 218 
77 240 

l, 237 4,132 
500 1,41•1 
702 1, 054 

315 742 
2,807 

680 
4,560 
1,227 

981 1,990 
805 1, 781 
153 360 

233 097 
37 115 

111 255 

2 8 
9 19 ............ ............ 

199 584 
118 414 
83 322 

243 375 
219 478 
195 405 

Value 
added by 
ma.nu~ 

facture 
(value of 
products 
less cost 
of mate-

rials). 

$42, 146 
45, 306 
41, 067 

118 
152 
163 

2,895 
914 
952 

427 
1, 753 

547 

1,009 
880 
207 

404 
78 

14 4 

6 
0 1 

. ......... 
38 5 

6 
9 

29 
23 

13 
25 
27 

2 
9 
0 
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SHIPBUILDING, INCLUDING BOAT BUILDING-COMPARATIVE STATISTICS, BY STATES: 1909, 1904, AND 1899-
Continuecl. 

Table 32-Continued. 

STATE. 

. 
Iowa ••••..•.••••••..••••••......••.. 

Kentuck:y ••.•••.•..••••.••....••... 

Louisiana •••.•••..•••••••••.•..••..• 

Maine .............. , •••.••.•••••.... 

Maryland •••••••••.••••••••.•.•••... 

:Massachusetts., •...••••••.•.•••••... 

:Michigan ••••••••••..•••••••••••• , ..• 

:Minnesota ••••••.•...••••••.••••••... 

Mississippi., ••••.•..•••••.•••••••... 

Now Hampshire •..••••••••..•••••••. 

New Jersey ••••••••.•.••••..••••..••• 

New York ........................... 

N ortll Carolina ...................... 

Ohio •••••..••..•..•.•...•..•..•...•. 

·Oregon ••••..••.•.•••••••...••.....•. 

Pennsylvania •••••••••••..••••.•.••• 

Rhode Islo.nd ....................... 

Texo.s •••••.•••.••.••••••.•.•••••.... 

WllShington •••.••..••.••..•••••..••• 

West Virginia ••••.•.••..•.••••..•••. 

Wisconsin •••••••.•.••••••..•••••..•• 

AU other states •••••.••.•••.•.••..... 

- ·--

PERSONS ENGAGED IN INDUSTRY. 

Num- Pro- Cost Of Value of ber of prie- Primary Capital. Salaries. Wages. materials. products. Census. estab- tors Salaried Wage horse-
Jlsh- Total. and em- earners power. 

men ts. firm ployecs. (average 
mem- number). 
bers. 

Expressed in thousands. --- --- --------- ---
1909 17 109 22 11 76 229 $282 $8 $49 
1904 9 136 8 19 lM 248 170 13 58 
1899 110 54 9 7 38 116 29 5 13 

1909 10 179 12 10 157 524 271 7 97 
1904 9 131 9 7 115 108 73 7 71 
1899 10 124 14 6 104 206 60 4 48 

1909 25 431 27 30 374 1,301 629 40 230 
1904 '18 241 22 8 211 432 83 11 123 
1899 15 280 10 23 247 427 213 15 105 

1909 156 2,014 173 86 1, 755 2,447 2,304 112 992 
1904 1138 1,528 173 33 1,322 1, 719 1, 222 34 759 
1899 2115 1,547 150 28 1, 369 604 1, 316 23 750 

1909 46 1,968 47 128 1, 793 6, 795 4, 413 160 1,098 
1004 35 2,959 47 140 2, 772 5,215 4, 226 173 1,349 
1899 38 ........... ........ 93 2, 581 2,170 4,424 104 1,li03 

1909 115 4,059 124 331 3,604 3, 783 7,399 583 2,283 
1904 8122 983 135 50 798 842 1,068 45 534 
1899 125 1,829 143 80 1,606 1,io5 2, 149 79 1,036 

1909 01 2, 758 103 311 2,344 6,485 6,972 308 1, 380 
1004 57 2,207 59 150 l,908 4,164 3,912 135 1,068 
1899 64 3,042 53 73 2,orn 3,4.57 3,893 76 1,344 

1009 33 257 36 12 209 410 380 8 139 
1904 28 270 30 16 224 302 31Q 15 133 
1800 25 172 28 7 137 176 162 8 74 

1909 15 111 16 4 91 301 58 3 51 
1904 13 139 14 ·······.;· 125 289 40 85 
1899 13 91 13 73 107 55 5 46 

1900 8 18 9 ......... 9 41 11 . ......... 4 
1004 5 11 6 .......... 5 17 6 ............ 3 
1899 6 11 6 .......... 5 15 11 ........... 4 

1909 97 5,533 97 507 4,869 9,904 10, 176 603 3, 300 
1004 78 5,258 79 310 4,803 7, 701 10, 891 488 3,033 
1890 68 3,058 01 123 2,874 2,839 3,680 158 1, 792 

1009 255 6,230 262 324 5,644 13,835 14, 084 543 3, 780 
lfl04 210 7, 001 230 337 G,428 10,988 11, 744 471 4,387 
1899 227 0,044 275 197 5,572 10,374 9,675 205 3, 182 

rnoo 10 66 12 1 53 60 74 1 25 
1904 12 89 14 2 73 77 72 l 37 
1899 14 92 17 2 73 150 74 1 35 

1000 39 3,408 H 105 3,200 8, 125 13, 625 259 1, 705 
!Ull·i '19 281 23 12 240 016 251 12 122 
1899 '31 419 37 14 308 553 284 9 161 

1909 24 250 29 0 212 287 240 10 100 
1004 11 181 8 4 109 70 120 7 122 
1800 116 301 15 8 338 90 127 10 187 

1909 31 3,833 34 241 3,558 7, 771 15, 203 415 2, 120 
100<1 33 0,800 28 321 6, 511 8,583 18, 007 482 3, 473 
1890 38 7,279 41 161 7, 077 19,366 14, 141 25'! 3,545 

1909 13 596 12 49 535 1,030 877 58 309 
1004 l 15 259 15 1G 228 420 696 32 157 
1890 120 326 10 8 299 437 511 20 210 

1009 6 45 8 1 36 21 23 1 30 
1004 8 41 11 .......... 30 7 11 ........... 23 
1800 7 43 10 ......... 33 ······-··· 11 ......... 20 

1909 60 900 M 72 741 2, 105 2,039 101 643 
1004 139 574 46 27 501 877 691 20 312 
1899 136 802 39 22 741 1,378 548 28 510 

1900 3 117 4 6 107 128 158 6 57 
1904 a 93 ........ 8 85 96 126 8 38 
1809 4 01 4 4 53 72 46 2 20 

1909 52 1,023 52 65 906 3,506 3,025 69 540 
1904 I 32 520 31 27 459 934 822 28 255 
1899 129 013 31 20 502 1, 146 832 20 283 

64 156 7,682 18, 175 207 2,927 1009 54 5, 663 5,443 
lUO·i 55 10, 682 46 774 18,862 24, 1.15 60, 308 · 1,001 10, 582 
1899 71 ·········· ········ 456 10, 586 13, 481 32,928 813 

1 Excluding statistics for one establishment, to avoid. disclosure of indivld.ual operations. 
~Excluding statistics for two establishments, to avoiq d1solosure of indiv1qual operations. 
a Excluding statistics for three establishments, to avoid disclosure of !ndiv1dual operations. 

8,301 

$85 $182 
63 171 
13 43 

155 271 
48 151 
21 97 

154 573 
94 323 
72 250 

1,169 3,002 
1, 715 3,038 
1,378 2,492 

1,849 3,535 
1, 785 4,541 
1,787 4,116 

2, 731 6,906 
669 1,582 

1,357 3, 057 

2,400 5,034 
1,079 2,973 
2,198 4,432 

158 377 
102 342 
85 224 

66 161 
99 244 
46 116 

5 17 
4 12 
3 10 

4,240 
3,462 
1,950 

8,841 
7, 735 
4,810 

3,925 11, 417 
3,989 11,205 
3,116 8,0<17 

47 100 
23 83 
21 78 

2,402 5,676 
1G3 374 
203 486 

204 477 
123 207 
307 65! 

2, 710 6, 178 
5,180 10, 327 
7,173 14,493 

304 817 
152 424 
229 556 

34 70 
16 51 
91 126 

562 1,550 
559 1, 077 
735 1,500 

60 151 
48 116 
19 51 

819 1,900 
174 600 
213 708 

3,724 7,281 
13, 265 28, 044 
10,457 23,057 

Value 
added by 
manu .. 
facture 

(value of 
yroduots 
ess cost 

of mate-
rials). 

$97 
108 

30 

m 
103 

76 

419 
229 
178 

1,893 
1, 323 
1,114 

1, 086 
2, 756 
2,329 

4,265 
913 

1, 700 

2,544 
1,894 
2,234 

219 
240 
139 

95 
145 
70 

12 
8 
7 

4,592 
4,273 
2,860 

7,492 
7,276 
5,531 

53 
60 
o7 

3,214 
211 
283 

273 
174 
347 

3, 468 
5, 147 
7,320 

513 
272 
327 

42 
35 
35 

938 
518 
771 

91 
68 
32 

1,081 
426 
495 

3,557 
14, 779 
12,600 
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SHIPBUILDING, INCLUDING BOAT BUILDING-

Tablo 33 PERSONS ENGAGED IN INDUSTRY, 
WAGE EARNERS-DEC. 15, OR NEAR-

EST REI'Rl~SENTATIVE DAY. 

Nnm- Sala- Clerics. Wage earners. 1G and over. Under 16. Pr!-ber Pro- ried 
of mary 

STATE, es tab- prie· officers, horse-
Jish- tors super- Number, 15th day of- Total. pow~r. 

Total. and intend-
ments. firm en ts, Fe- Average Fe- Fe-

mem- and Male. male. 
nnm .. Male. mule. Male. male. 
ber. Maximum Minimmn 

be rs. man- month. month. agers. 

--- --------- -,--------- ---
United States ........... _ 1, 353 44,949 1,463 1, OOB 1, 700 266 40, 506 Ap 42, 256 Fe 37, 565 44,034 43,5H 07 403 BB, 063. 

2 Alabama ........................ 4 130 3 5 ··-···· 128 Ja 162 Se 100 152 151 1 ······ 32~ 

3 California ............ _ ........... 43 2,006 30 48 67 8 1,844 No 2,553 My 1,512 2,386 2,378 G -·-··· 3,129 
4 Connecticut ..................... 43 502 37 15 18 5 427 Je 550 Fe 347 428 428 ······· ······ 1,454 
5 Delaware ........................ 10 1,411 8 51 94 19 1,239 De 1,541 An 99G l,5GO 1,551 9 ...... 3,fi~~ 

G Florida .... _ ..................... 52 5G8 65 15 5 1 482 Oc 597 Mh 376 525 524 1 ------ Bla 

7 Idaho ............................ 3 5 4 """ii;" --···4· 1 Je 3 Ja> 0 3 3 ...... ...... 26 
8 111itwis .......................... 23 470 24 13 413 Ap 696 No 207 554 553 1 --·--- -·-··· 1, 113 
9 Indiana .......................... 15 283 13 10 5 2 253 An 308 Ja 174 250 250 ......... ...... ...... 78!) 

10 Iowa ............................ 17 109 22 4 2 76 No 113 Fe 4·1 114 114 ------- ...... ...... 220 
11 Kentucky ....................... 10 179 12 G 157 Au 278 Ja 13 108 lGS ....... ...... -----· 52~· 

12 Louisiana ........................ 25 431 27 18 11 1 374 Au 433 My 319 301 391 ....... ...... ...... 1,301 
13 Maine ........................... 156 2,014 173 38 28 20 1, 755 Ap 1,975 De 1,.530 1, 738 1, 736 2 ...... 2, 447 
14 Maryland ........................ 46 1,908 47 77 43 8 1, 793 Ap 1,925 Ja 1,533 1, 95G 1,925 31 ...... 6, 705 
15 MassachusC!tt.S ................... 115 4,0.59 124 128 176 27 3,604 Ja 4,180 An 3,415 3,815 3,H85 8 152 ...... a, 7Ra 
16 Michigan .................. _ ..... 91 2, 758 103 46 193 72 2,344 Jlfy 3,492 No 1,536 2,206 2,200 6 ....... ...... 0,48~ 

17 Minnesota ....................... 33 257 36 5 4 200 Ap 259 Oc 108 191 191 ....... ...... ------ 419 
18 Mississippi. ........ - ............ 15 111 16 2 2 91 Ja 106 Oc 71 96 DG ....... ······ ...... 301 
19 New Hampshire ................. 8 18 D 0 Jy 12 Ja 6 9 0 ...... ...... 41 
20 ~~~ ~~~V.:: :: ::: :::::::::: ::::: 07 5,533 07 190 368 9 4,869 tr~ 5,223 Fe 4,431 4,881 4,870 2 ""ii' ------ 0,904 
21 255 6,230 202 119 183 22 5,644 0,437 Fe 4,868 5,878 5,868 4 ...... 13,835 

22 North Carolina .................. 10 06 12 1 ---·22· r,3 Mh 03 De 44 47 47 ....... ..... ...... 60 
23 Ohio ............................ 39 3,i~~ 43 51 ""92" 3,200 Mh 4,231 Se 1,045 3, 485 3, 485 ....... ...... ...... 8, 125 
24 Oregon .......................... 24 29 7 1 1 212 llo 271 Se 153 188 188 ....... ··--·· -····· 287 
2.'i Pennsylvania ....... _ ............ 31 3,833 34 59 178 4 3,558 4, 148 Fe 3,144 4,097 4,036 54 ...... 7, 771 

26 Rhode Island .................... 13 5P6 12 40 2 535 My 677 Se 407 551 541 10 ·····- ----·- 1,030 
27 Tennessee._ ..................... 3 20 5 ....... ....... 15 Do 21 Jy 11 21 21 . ...... ...... ...... 20 
28 Toxas ........................... 0 45 8 1 ------- 36 Fe 46 Do 26 43 ;j:J ....... ...... ...... 21 
29 Vermont ........................ 7 20 8 ........ ....... 1 11 Je 14 Jal g 10 10 . ...... ...... ······ 28 

30 Washington ..................... 60 900 84 39 28 7-14 My 952 Ja 619 852 851 1 ...... ...... 2,105 . 
31 Wr.st Vil'l(lnia ................... 3 117 4 3 3 107 No 153 Ja 81 149 vrn 128 .... io· ······ 32 Wisconsin ............... _ ....... 52 1,023 52 22 33 906 Do 1,105 Mh 705 1, 150 1,146 ""'2' ""2' 3,506 
33 All other states• ................. 44 5,623 51 25 112 18 5,417 6,101 

...... 
············· .............. 5,038 22 141 ...... 7,634 

1Same number reported for one or more other months. 
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.DETAILED STATISTICS, BY STATES: 1909. 

-
EXPENSES. 

I Value added 
Services. Materials. Miscellaneous. by ma.nu-

Capital. Value of faoture 
products. (value of 

products Total. 
Fuel and Taxes, less cost of 

Officials. Clerks. Woge rent of Other. Rontol including Contract Other. materials). 
earners. power. factory. internal work. 

revenue. 

1 $126, 118, 489 $67, 621, 967 $2, 292, 819 $1, 742, 627 $25, 267, 686 $1, 191, 654 $30, 022, 704 $404, 206 $481, 450 $1, 185, 579 $4, 983,242 $73,360,315 $42,145,057 

2 ·1~8,8.\1 134, 250 12, 072 ·· .. ·93;iu1· 62, 292 72 42,210 800 2,149 .... 273; i69" 14, 655 lfi9,9Gl 117, 679 
3 8,320,206 3,048,413 122, 450 1,@2, 211 73,400 1, 1G3, 589 23, 6H2 24,315 582, 390 4, 132, 176 2,895, 127 
4 1, 407, IH7 1)09, 723 22, 570 11, 709 253, 664 12,856 302,351 2, 791 2,600 1,012 G0,074 742,254 427, 047 
5 21 887,565 1, 953, 836 103, 110 78, 198 697, 477 41,318 939,335 590 12,305 ···········- 81, 43•1 1, 990,240 1,009, 587 
6 1, 031, 592 607,(]85 30, 500 5,015 289, 467 9,241 223,31G 2,553 5, 153 118 42,322 696,644 4G4, 087 

7 9, 380 3, 118 ..... 22;112· ·····ii;o1il· 707 30 2, 061 ···--:i;i79' 47 ········2ss- 183 8,420 6,329 
8 2, OG0,88·! 532, 277 251, 594 21,423 177,332 12,005 82, 015 583, 783 885, 028 
9 4s.1,159 387, 9117 15,010 5,210 106, 295 4, 780 238,376 192 2,636 ······3;55c,· 15, 492 374,511 131, 355 

10 282,302 158, 206 3, 160 4,680 48, 80·1 2,813 82, 558 800 433 6,498 182,036 9G,G65 
11 271,390 267, 004 5, 590 1,300 97, 483 303 154, 771 901 719 ... ~ ..... -. -. - 5,847 271,067 115,903 

12 629,027 468, 048 32, 004 6, 742 235, 699 5,183 149, 030 4,923 4,461 ··--·--····· 30,006 572,602 418,389 
13 2, 303, 770 IJ\.127, 170 80,.1.58 :n, 290 992, 328 47, 464 1, 121, 629 6, 792 0,395 104,872 132, 933 3, 001, 635 1,892, 542 
14 4 413 OGO 3, 205, 118 122, 847 37, 233 1,097,8.\G 80,852 1, 708, 277 12, 540 24, 353 450 150, 720 3,534,575 1,685, 446 
15 1:aoo;17G o, (i13, ·Jfi8 :lS4,44•l 198, 0.32 2,2&1,250 95,141 2,635, 552 46,939 37,547 614, 861 347, 102 o, 995, 847 4,205, 154 
16 o, 971, 910 4, 725,309 128, 729 179, 767 1,380, 081 81,807 2,404, 965 12,836 40,359 1, 049 492, 716 5, 033,830 2,514,064 

17 380, 011 322, 923 '1,MiO 3,432 139, 040 5, 146 152, 449 1,221 1,02·1 ············ 15, 552 377, 423 219, 828 
18 57, 900 1211, 520 1,200 1,530 51,223 501i 65, 005 932 433 ----· ·i;soo· 3, 640 161, 416 95,845 
19 11, 495 10,8[.! .... 2.i1;oii1· ····355;:iii1" 4,171 302 4,103 131 OD 327 17, 175 12, 650 
20 rn, 175, 516 8, 607,4fi0 3,299,035 125,020 4, 124, 250 52,029 38,845 54, •W2 300,989 8,840, 515 4,591,239' 
21 14, 084, 1G2 o, 733, 787 30-1, 750 238, 171 3, 770, 531 100,035 3, 758, 631 138, 607 71,808 89, 907 1, 186, 188 11,417,189 7,492,523 

22 73,G9:J 10,orio 02·1 · ... io5; 775· 25,058 100 47, 186 548 320 4,200 l,G14 100,254 52,9138 
23 13, 025, mo •l, 790, 707 153, aso 1, 71H, 530 08, 317 2,3G8, 525 8,0'.12 49,821 800 315,·100 5,070, 410 3,214,574 
24 240, 120 ,llO, !174 8,.J04 1, 080 rno,203 1, 701 202, 379 5,C.74 l,21G 275 8,082 477, 116 272,976 
25 11\, 203, 200 o, 001, 1R5 211, 688 183, 114 2, 120, 42•!. 108, 622 2, 600, 932 50, 520 32,504 24,150 649,141 6, 178, 145 3, 468,501 

26 877,443 755, mo 21, 05:1 36, 420 300, 300 16, 220 288, 103 ·1,Sfoj 2, 104 800 15,381 817,281 512, 953 
27 23,Q.!2 19,934 ········55iJ· ············ 9,278 322 8,857 420 101 ............ 956 26,424 17, 2·J5 
28 23,050 05,842 ............ 20, 524 160 34,218 2no 25 ·····-······ 1,165 75,602 41,284 
29 40,884 9,003 ············ 400 3,861 337 4,,013 82 119 45 230 14,010 9,660 

30 2,038, 706 1, 435, 384 73, 760 27,5GO 042, 582 35, 903 526, 455 11,407 10,844 3:359 103, 514 1, 500, 187 087,829 
31 158, 467 128,854 4,000 1, 988 57, 248 235 59, 851 w 731 ...... i;872" 4,771 151, 156 91,070 
32 a,024, nm 1, fi.t2, !OS 41, G15 27, 435 /i40, 181 36, 288 782, 250 2,456 18,587 01,484 1,809,622 1, 081,084 
33 18, 110,873 7, 142, 877 111, 892 95,378 2, 912, 291 110, 481 3,595,020 7,404 23,022 40 281,349 7,240, 737 3,529,236 

•"All other states" embrac~: Arlmnsas, 1 ostablishrnont; District of Colnmbin, 2; Georgia,"2; Missouri, 1; South Carolina, 1; South Dakota, l; Virginia, 36. 
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THE AGRICULTURAL IMPLEMENT INDUSTRY. 

GENERAL STATISTICS. 

Scope of the industry.-This industry includes estab
lishments whose products of chief value are machinery 
-0r implements designed for use in agriculture. Agri-
-0ul tural implements in general are divided :in to four 
g.roups, namely, implements of cultivation, seeders 
and planters, harvesting implements, and seed separa
tors. These groups in turn are subdivided into 
numerous classes. The implements of cultivation 
:include chiefly cultivators, harrows, and plows; seed
ers and planters include seeders, listers, planters, and 
drills; harvesting implements include harvesters, hay 
rakes, forks, stackers, tedders, mowers, and reapers; 
and seed separators include thrashers, corn huskers, corn 
shellers, and fanning mills. There are also certain mis- · 
~ellaneous types of agricultural implements which can 
not be assigned to any one of the four general groups. 

The increasing acreage under cultivation and the 
difficulty of procuring farm hands in the United States, 
together with the demand for agricultural implements 

in foreign markets, have not only brought about a vast 
growth in the industry but have no doubt been influ
ential factors in the development of more expensive 
and intricate agricultmal machinery. 

Comparison with earlier censuses.-At the census 
of 1849, 1,333 establishments were reported as engaged 
in the manufacture of agricultural implements, the 
average number of hands employed in these establish
ments being 7,220 and the value of their products 
amounting to $6,842,611. At the census of 1859, 
1,982 establishments, giving employment to an average 
of 14,814 hands, were reported, the value of their 
products amounting to $17,597,960. Table 1 sum
marizes the statistics of the industry for each census 
from 1869 to 1909, inclusive. The financial figures 
for 1869 are given in currency, which at that time 
was worth only about 80 cents, gold, to -the dollar. 
For strict comparison, therefore, these figures should 
be reduced about 20 per cent. 

Table l NUMBER OR AMOUNT. l'ER CENT OF INCREASE.l 

I 1899- 1904- 1899- 1889- 1879- 1869-1909 1904 1899 1889 1879 1869 1909 19Q9 1904 1899 1889 1879 

--------
Number of establishments ........ 640 648 715 910 

r.!'~ if" -10.5 -1.2 -9.4 -21.4 -53.2 -6.4 
Persons engaged in the industry .. 00,229 55,089 57, 254 (2~ 5.2 9.3 -3.8 ........... ........... ........... 

Proprietors and firm members 465 496 626 ~: -25.7 -6.2 -20.8 ............. ........... . ....... 
Salaried emplo(aees ........... 9,213 7,199 10,046 -8.3 28.0 -28.3 ............. ........... ......... 
Wage earners average num-

berb_························ 50, 551 47,394 46, 582 38, 827 39, 580 25, 249 8.5 6.7 1. 7 (3) <i (8) 
100, 601 89, 738 70, 646 50,395 26, 082 42.4 12.1 27.0 40.2 l .7 71.5 l'rima.ry orsepower .............. 

~~~:~:;~~::: :: : : :: : : : : : : : : : : : : : $256, 281, 086 $196, 740, 700 
96,034,800 

$157, 707, 951 
86,153, 374 

$145, 313, 997 
44, 731 

$62, 109, 668 $34, 834, 600 62.5 30.3 24. 8 8.5 134.0 78.3 
117, 940, 357 64,544, 574 (2) (2) 36.9 22.8 11.5 33.5 ............... ............. 

32, 575, 296 30, 814, 090 21, 811, 761 12, 151, 504 38, 748, 613 15, 359, 610 25. 7 19.0 5. 7 41.3 42.o 26.4 
Salaries ....•..•.......... 10,139, 998 7, 572,646 8, 363, 210 ~~? ~!~ (2) 21.2 33.9 -9.5 ........... ............. .......... 

(2) 27.4 14.4 11.4 Wafies .........••....•.... 28,608, 615 25,002,650 22,450, 880 ···39:0· """46~8 Materia s .••.................. 60,306, 519 48,281,406 43, 944, 628 31,603,265 31, 531, 170 21, 473, 925 37.2 24.9 9.9 0.2 
Miscellaneous ..•...•......... (2) 18,885, 225 15,178,098 11,394, 656 11,129, 548 (2) 65. 7 24,4 33.2 2.4 ............. .............. 

Value of Rroducts .••...•......... 146, 329, 268 112, 007, 344 101, 207, 428 81,271, 651 68, 640,486 52, 066, 875 44.6 30.6 10. 7 24,5 18.4 31.8 
Value a ded by manufacture 

(value of products less cost of 
materials) •.•.....•...•......... 86,022, 749 63, 725,938 57,262,800 49,668,386 37, 109,316 30,592,950 50.2 3.'5. 0 11.3 15.3 33.8 21.3 

1 A minus sign (-) denotes decrease. Where percentages are omitted, comparabl0 figures are not available. 
, 2 Comparable figures not available. a Figures not strictly comparable. 

An increase in value of products is shown for each 
census, the percentage of increase varying from 18.4 
for the decade 1879-1889 to 44.6 for the decade 1899-
1909. The absolute increase for this latter period was 
$45,121,840, of which $34,321,924 represents the in
crease from 1904 to 1909. The value of products in 
1909 was almost three times as great as that in 1869. 

A. considerable part of the total value of products 
represents the value of products other than agricul
tural implements. So far as these products could be 
identified, their value in 1909 amounted to $11,477,-
829, this :figure covering products primarily manufac
tured in other industries, as follows: Foundry and 

93426°--13---21 

machine-shop products, $8,431,868; carriages and 
wagons, $1,921,096; cutlery and edge fools, $250,824; 
dairymen's, poulterers1

, and apiarists' supplies, $158,-
185; pumps, not including steam pumps, $157 ,892; 
children's carriages and sleds, $127,689; windmills, 
$90,311; and other miscellaneous products, $339,964. 

On the other hand, agricultural implements were 
reported in 1909 to the value of $2,989,276 by estab
lishments engaged primarj).y in the manufacture of 
other products. 

A noticeable feature of Table 1 is the steady de
crease in the number of establishments from 21076 in 
1869 to 640 in 1909. 

(321) 
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/ 322 MANUFACTURES. 

Salaried employees were included to some extent 
with wage earners at the earlier censuses. This fact 
explains, at least in part, the decrease in the number of 
wage earners shown for the decade 1879-1889. The 
statistics for 1899 are more nearly comparable with 
the figures for 1909 than are those for the earlier cen
suses. Between these two years the average number 
of wage earners increased 3,969, or 8.5 per cent. 

Summary, by states.-Table 2 summarizes the more 
important statistics of the industry by states, the 
states being arranged according to the value of prod
ucts reported for 1909. Some states for which data 
can not be shown separately rank higher than some 
named in the table. 

Although the manufacture of agricultural imple
ments in 1909 was reported from 39 states, 82. 7 per 
cent of the total value of products for the industry 
was reported by the 6 leading states. Illinois) 
with a value of products in 1909 representing 39.1 
per cent of the total, is by far the most important 
state in the industry, ranking first at the censuses of 

Table 2 WA.GE EARNERS. 
! 

YA.LUE OF l'RODUC'l'S, 

1909 and 1904, not only in value of products, but also 
in the average number of wage earners employed and 
in value added by manufacture. New York ranked 
second among the states in value of products in 1909, 
reporting 10.2 per cent of the total, and third in 
average number of wage earners, with 11.3 per cent 
of the total, while Ohio was third in value of products 
and second in number of wage earners. Among the 
leading states in the industry, Indiana shows the 
most ·decided gain in rank, having advanced from 
sixth place in 1904, as determined by value of products, 
to fourth place in 1909, from fifth place to fourth in 
average number of wage earners, and from sixth to 
second in value added by manufacture. Wisconsin 
and Michigan each fell back one place in rank in aver
age number of wage earners, value of products, and 
value added by manufacture. 

In general, the states had in 1909 the same, or prac
tically the same, rank in the number of wage ea,mers 
employed and in the value added by manufacture as 
in the value of products. 

VJ.LUE .ADDED BY 
MANUFACTURE. 

PER CENT OF INC.R.E.A.SE.l 

Num-11-------~--11---'c__----------11----------------11----------,...------~.._.,----------
~!;~ Wage earners Value ofproduots J Value added by 
lish- Aver· Per Ra.nk. Per Rank. Per Rank. (averagenuruber). · ma.nufacture. 

ments age cent Amount: cent Amount: cent 
1900 num• of -- 1909 oJ -- 1909 of 1--.....,_,.-11----,--..,..--1--.,-----:---1---------

~ ! ~ ! ~ ! 009 1009 1904 1 1009 1904 1909 1909 1~ 
~ r~= ~ I :! i°utr'J: g :f i~= ~ ~ }899- 1904- 1899- 1=- 1904:-- 1899- 1899- 1904- 1899-

-------·I-- -- ,____ ------------------
United States-. -. 

Illinois ..... - .•.•.•. -.... 
New York ••.•...•.•.•.. 
Ohio .•.••••..•..•..• -•.. 
Indiana ...........••.••. 
Wisconsin .•........•.... 

Michigan .•. - ••.••••••.•. 
Pennsylvo.nia- .••••••..• 
Iowa ...............•.... 
Yinnesota ••........ _ .... 
Caillorn.ia ••..••......... 

Georgia •.• _._ .•.••..... _ 

~=:ir:::::: :: : : :: : : : 
New Jersey············-
Massachusetts .......... . 

Vermont •............... 

~~~~:·::: ::::: :: ::: : : 
Connecticut_ ••.••••••... 
North Carolina. •••••• -••• 

Maine •..•....•...••...•. 
Nebraska ...•........... 
New Hampshlre ...... - . 
South Carolina .••....•• -
.A.11 other states •...... _ .. 

640 50, 5&1 100. O •.••• _ •• $lt6, 329, 268 100. 0 •••• -• • • $86, OU, 749 100. 0 . - • . . . • . 8. 5 6. 7 1. 7 44. 6 30. 6 10. 7 50. 2 35. o n. ! 
79 19,240 38.1 ;1/ 812 57,268,325 39.1 1 1 32,444,218 37.7 1 1 5.5 25.3-15.8 36.2 49.1 -8.6 40.0 57.0-10.8 
57 5,717 11.3 14,970,980 10.2 2 2 8,555,330 9.9 3 2 3.0 -9.0 13.1 42.1 14.8 23.8 49.8 16.1 29.0 
55 5,997 11.9 14,44-0,461 9.9 3 3 8,121,()42 9.5 4 3 -12.5 6.0-17.4 3.3 12.0 -7.8 2.6 12.8 -9.0 
39 4,749 9.4 4 5 13,669,824 9.3 4 6 8,806,009 10.21 2 6 38.9 34.0 3.6 113.1 69.6 25.7 132.0 73.1 34.0 
45 2,704 5.3 5 4 11,4111303 7.8 51 4 7,473,967 8.7[ 5 4 -17.8-24.2 8.5 44.7 13.2 27.8 62.7 14.0 42.7 

32 2,359 4.7 1 6 9,212,1s1 6.3 6 5 6,382,6a1 ~:~I 6 5 2i.a-25.4 52.8 46.3 e.3 37.5 65.4 22.2 35•4 
!~ r:m ~:i ~ i g~i;3~i u ~ ~ ~:m:~~ ~.or ~ ~ 1~:¥ ~J ~u 2~U 1U ¥~:~ 25U -~:i ~§J 
17 1,061242 2.0 9 8 3,013,595 2.1 9 8 1,9~149 2.2 9 8 9.3-13.8 26.7 70.9 4.5 63.5 84.1 7.2 71.8 
25 1.2 11 14 2,669,651 1.8 10 11 1,228,473 1.4 11 11 10.7 29.9-14.8 96.6 79.9 9.3 50.1 61.7 ~7.2: 

171 552 1.1 12 12 1,116,700 0.8 12 13 533,753 0.6 13 14 53.3 -5.5 62.2 51.4 7.4 40.9 78.0 21.9 46.0. 

25
1611 645 1. 3 10 11 1, 003, 747 o. 7 13 14 500, 857 o. 7 12 13 72. 9 5. 2 64. 3 116. 8 30. 6 66.1 126. 4 29. 9 74. 3' 

438 0.9 14 13 981,458 0.7 14 12 476,967 0.6 14 12 -11.2-16.6 6.5 2.8 -8.1 11.9-12.8-22.6 12.& 
101 224 0.4 18 18 754, 909 o. 5 15 19 428, 224 o. 5 15 16 52. 4 9. 8 38. 8 202. 0 92. 6 56. 8 219. 4 56. 2 104. 5 
5 346 0.7 16 15 646,534 0.4 16 15 359,893 0.4 16 15 10.9-17.2 34.0 20.9 -1.1 22.2 12.9-10.4 26.0 

11 
16 
18 
4 

22 

10 
11 
5 
4 

39 

360 0.7 15 17 581,949 0.4 17 16 310,314 0.4 17 17 70.6 45.7 17.1 57.3 31.7 19.5 50.5 19.2 26.2 
272 ().Ji 17 16 516,358 0.4 18 17 272,554 0.3 18 18 -.2.2-13.4 12.9 50.4 27. 7 17.8 26.5 22. 5 6.1 
126 0.2 21 22 368, 779 0.3 20 18 206,859 0.2 20 19 ••.•.. 20.0 _ .......••.• -6.6 ...... ... 8 9 
191 o. 4 19 19 331, 542 o. 2 21 20 195, 527 o. 2 21 20 24. o 5. 5 17. 5 10. a 2a. o as. 5 e4: 7 2s: 1 · • 28~ 6. 
132 o. 3 2-0 21 261, 8111 o. 2 22 24 171, 850 o. 2 22 24 • . • • .. 23. 4...... . . . . . . 106. 3 -.•..•...•• - ..•••..•••.• 

121 0.2 22 20 
63 0.1 2(l 2i 
24 0.1 29 26 
15 (1) 30 30 

921l 1. 8 

1 Percentages are based on figures in Ta.ble 17. A minus sign (-) denotes decrease. Percentage not shown where base .is less than 100 for wage earners or leas than 
1100,000 for value of products or value added by manufacture. 

Persons engaged in the industry.-Table 3 shows, for 
19091 the number of persons engaged in the industry1 

classified according to occupational status and sex, 
and in the case of wage earners, according to age also. 
It should be borne in mind that the sex and age clas
sification of the average number of wage earners in this 
and other tables is an estimate obtained by the method 
described in the Introduction. 

The average number of persons engaged in the in
dustry during 1909 was 60,229, of whom 50,551, or 

83.9 per cent, were wage earners, 2,489, or 4.1 per cent 
proprietors and officials, and 7,189, or 11.9 per cent~ 
were clerks, this class including other subordinat~ 
salaried employees. Of the total number of persons 
engaged in the industry, 58,517, or 97.2 per cent, were 
males, and 1, 712, or 2.8 per cent, females. Of the 
total number of females, 61.4 per cent were clerks. 
The average number of female wage earners (616) 
formed only 1.2 per cent of the total number of wage 
earners employed, and the average number of chil .. 
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dren under 16 years of age employed as wage earners 
was only 206. 

Table 8 PERSONS ENG.A.GED IN THE 
INDUSTRY: 1901) 

CL.A.SS. 

Total. Male. Female. 

All classes ............................... _. 60, 229 58,517 1,712 
1=======11======1===== 

2,445 44 Prpprietors and officials .......................... 
1 
__ 2_,_4s_o _

11 
____ 

1 
__ _ 

Proprietors and firm members ............... . 
Salaried officers of corporations .............. . 
Superintendents and managers .............. . 

405 
509 

1,455 

Clerks............................................ 7, 189 

Wage earners (average number) ....... - .. - . - ..... 

1

. 50, 551 

lG years o! n.ge and over. . . . . . . . . . . . . . . . . . . . . . 50, 345 
Under 1G years of age......................... 206 

448 17 
564 5 

1,433 22 

6, 137 1,052 

49, 935 616 

49, 730 615 
205 1 

The average number of wage earners in each state, 
for 1909, 1904, and 1899, is given in Table 17. The 
average number distributed by sex and age is not 
shown for the individual states, but Table 18 gives 
such a distribution of the number employed on De
cember 15, or the nearest representative day. Fe
male wage earners 16 years of age and over were 
reported from only 15 states; the largest number, 264, 
was reported for the state of Illinois, and the next 
largest number, 142, for Indiana. These 2 states 
combined reported 60.2 per cent of all the wage earners 
of this class in the industry. The few wage earners 
under 16 years of age were fairly well distributed 
among the states. . 

In order to comp are the distribution of the persons 
engaged in the industry in 1909 according to occupa
tional status with that in 1904, it is necessary to use 
the classification employed at the earlier census. (See 
Introduction.) Such a comparison is:made in Table 4. 

r 

Table4 PERSONS ENGAGED IN THE INDUSTRY. 

1909 1004 Per 
CL.A.SS. cent 

of in-
Percent Percent crease:1 

Number. distri- Number. distri- 1004:-
bution. bution. 1009 

i----- ----- --
Total.. ...................... / 60,229 100.0 55, 089 . 100.0 9.3 

Proprietors and firm members .... 465 0.8 496 0.9 -6.3 
Salaried employees .............. ·I 9,213 15.3 7,199 13.1 28.0 
Wage earners (average number) .. ! 50,551 83.9 47, 394 86.0 I 6. 7 

i A minus sign (-) denotes decrease. 

Table 5 shows the average number of wage earners 
in the industry distributed according to age, and in 
the case of those 16 years of age and over, according 
to sex, for 1909, 1904, and 1899. The number of 
women and children employed was so small that the 
increase from 1899 to 1909 has little significance. 

Table5 AYERAGF. NUMBER OF iV .A.GE EARNERS IN THE INDUSTRY. 

1\)()9 

II 
1904 1899 

CLASS. 

Num- Percent. Num-1 P"c~nt Num- Per cen 
ber. distri-

ber. b~~i~~ ber. distri-
bution. bution. 

------ ------
Tota.I .•...•....... 50,551 100. 0 47,394 100.0 46,582 100, 0 

16 yenrs of age and over .. 50,34.5 99. () 47,210 99.G ; 40,388 90.6 
Male ................ 41l, 730 98 . .J. 40,6.31 98.4 40,174 99.1 
Female .............. 015 1. 2 579 1. 2 214 0.5 

Under 16 years of age .... 206 O..i I 184 0.4 194 0.4 
i 

Wage earners employed, by months.-Table 6 gives the 
number of wage earners employed in the industry on the 
15th (or the nearest representative day) of each month 
during the year 1909 for the 13 states in which an 
average of 500 or more wage earners were employed 
during the year. 

Tablo6 WAGE EAltNERS EMPLOYED IN THE INDUSTRY: 1009 l 

ST.A.TE. Ave'"8el number January. Febm- March. April. May. Juno. July. August. Se~em- Ootober. Novem- Decem-
during ary. r. ber. ber. 

the year. 

----------------------------------
United Sta.tea •.........••....••..•.••••. 50,551 51,540 53,673 54,759 53, 185 50, 990 ,8,727 45,027 44,906 46,484 49,477 52,410 55,466 

California. ••............................... - .... 022 677 G62 679 702 650 573 526 513 553 612 652 668 

~!:.:::::::::::::::::::::::::::::::::::::::: 552 655 602 610 512 387 £86 316 502 577 632 707 774 
19, 240 19, 707 19, 959 20,168 19,682 19, 507 18,596 UJ,301 16,855 17, 952 19, 544 20,513 21,8611 

Indiana •..........•.................. --·- ...•.. 4, 749 4,sso 4,680 4,897 4,810 4,567 4,564 4,552 4, 732 4,637 4,882 5, 024 5,310 
Iowa ......................•.................... 1,318 1,234 1, 331 1,468 1,509 1, 392 1,349 1,350 1,263 1,188 1, 190 1,225 1,310 

Kentucky ...................................... 551 704 733 (!12 490 239 183 489 530 599 627 f>93 713 

tri:i::~~::::: :::::::: :: :: :: :: : : :: : ::: :::::: :: : 2,359 2,366 2,498 2, 543 2,477 2,373 2,270 2,232 2,251 £,088 2,224 2,454 2,593 
1,014 1)83 1, 031 1, llG 1,107 1,017 1,039 948 919 910 918 1,016 1, 16& 

New York .............................. · ....... 5, 717 0,239 G, 704 6,916 6,455 G, 109 5,551 4, 781 8,958 4,440 5,149 5,936 6,278 

Ohio ..............•..................•......... 5,907 5, 082 G, 173 6,608 6,721 6,346 6, 121 6,547 5,675 5,831 5,719 5, 697 5, 844: 

i~~~r;:e~~:::::::::::::::::::::::::::::::::: 2,401 2,4.01 2, 400 2,443 2,445 2,421 2,41:! 2,387 2,414 2,340 S,3:3'1 2, 382 2,429 
045 GOO 682 057 508 567 593 586 623 627 099· 730 7'3 

W sconsin ...................................... 2,704 J] 3, 023 3,149 3,088 2,824 2,573 2,515 2,426 2,304 2,335 2,423 2, 763 3,025 

i 'l'hc month of maximum employment for each state is indicated by boldface figures and thu.t of minimum employment by italic figures. 

The largest number of wage earners employed in the 
industiy during any month of 1909 was 55,465, in 
December, and the smallest number, 44,906, in August, 
the minimum number being equal to 81 per cent of the 
maximum. In 1904 the maximum number, 541697, 
was shown for March, and the mi.nimum, 39,656, for 
September, the latter number being equal to 72.5 per 
cent of the former. 

In the industry as a whole, as well as for the individ
ual states, the greatest activity occurred during the 
winter and spring months, and for most of the states 
shovm in the table the least number of wage earners 
was reported for some month of the summer or early 
fall. For Indiana, the fourth state in respect to value 
of products, however, the least number of wage earners 
was reported for January. 
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The months of maximum and minimum employment 
for 1909, and the number of wage earners reported for 
these months, are given for a larger number of states in 
Table 18. 
. Prevailing hours of labor.-In Table 7 the wage 

earners in the industry have been classified according 
to the number of hours of labor per week prevailing 
in the establishments in which they were employed. 
In making this classification the average number of 
wage earners employed during the year in each estab
lishment was classified as a total according to the hours 
prevailing in that establishment, even though a few 
employees worked a greater or less number of hours. 

Table 7 AVERAGE NUMBER 01!' WAGE EARNERS IN '.IT-IE INDUSTRY: 19()9 

ll In establishments with prevailing hours-

! 
Be- )I De- Be· 

Total. J 48 tween tween tween 72 

1 
and 48 , 54. 54 60. 60 and 

I 
under. and snd and over. 

STA.TE. 

I 
54. 00. 72. 

__ U_nl_t_e_d_S-ta-t-es ____ ,. -5-0,-55-1 l~ 2,029 4,081 27,5!19 16,307 ~--1 
<Jalifornia....... .... 622 2. -···--· 584 -·-··· .• 20 10 
Georgia............. 552 3 -···--- 106 443 ·-·--·- ..... . 
Illinois_ .... _ .... _.. 19, 240 • • • • • • . • • • . . • 386 13, 664 5, 077 113 _ .•.. _ 
Indiana............. 4,7'19 · 53g 459 2,879 872 --·---- ..... . 
Iowa............... 1,318 .•••••• -···--· 86 493 739 ..•.•••.....• 
Kentucky.......... 551 ••••••• ••••..• 53 ···-··-· 498 ••••••• ·-·-·· 
l!ichiga.n .•••.•.. _.. 2, 3li9 • • • • • • • . • • • • • • 1, 119 787 403 _ •• _ ••• _ .•.•• 
Minnesota.......... 1,014 1 ·······1 6 39 968 ---···· ..... . 
NewYork .......... 5,717 20 --·-··· 132 3,549 _2_,016 -~---····----
Ohio •••••••.•••..•.. 5,997 195 1,294 387 2,354 . 1,767 •.••••.•.•••• 
Pennsylvania....... :2,401 11-····-· 452 850 1,097 1 
T~ess~e.. •. •••.•• 645 1 .••••.• 154 •••..•.. 400 ........... .. 
W1sconsm ...... 

4 
•••• 2,704 ..•.... ·······i·· .. -.. 1,906 7ll8 --·-·-- -····· 

Practically all (94.8 per cent) of the wage earners 
employed in the industry in 1909 were in establish
ments embraced in the three groups where the pre
vailing hours were from 54 to 60, :inclusive, per week. 
Oqly 4. 9 per cent were employed ID. establishments 
where the prevailing hours were less than 54 per week, 
and three-tenths of 1 per cent of the total in establish
ments where the prevailing hours were more than 60 
per week. Of the seven groups shown in Table 7, the 
largest was that made up of the wage earners in es tab-

lishments where the prevailing hours were between 54 
and 60 per week, such wage earners constituting 54.5 
per cent of the total number. This group was the 
most important7 likewise, in each of the five leading 
states in the industry as measured by -value of prod
ucts-Illinois, New York, Ohio, Indiana, and Wiscon
sin. In California and Michigan, however, the wage 
earners in establishments where the prevailing hours 
of labor per week were 54 formed the largest group, 
and in the remaining states the largest group was that 
made up of the wage earners ill establishments where. 
the prevailing hours were 60 per week. 

Character of owners.hip.-Table 8 presents statistics 
with respect to the character of ownership of the 
establishments engaged in the industry in the United 
States. 

Table 8 NUMBER OF ES
TABLISHMENTS. VALUE OF PRODUCTS. 

IInnJudes one establishment under cooperative ownership, to ayoid disclosure 
of Individual operations. 

In 1909, of the total number of establishments 
reported for the industry, 54.5 per cent were under 
corporate ownership, as compared with 50.5 per cent 
in 1904. In 1909 the value of produ~ts of these estab
lishments represented 96.1 per cent of the total, and 
in 1904, 94 per cent. 

Table 9 gives statistics for establishments classi£.ed 
according to form of ownership for each state, with the 
exception of Kentucky, for which more than 500 wage 
earners were reported. Kentucky is omitted in order 
to avoid the disclosure of individual operations. 

Table9 NUMBER OF I WAGE EARNERS IN I.I y A.LUE OF P.RODUCTS OF ES'l'.A.BLISH· I Y.ti.LUE ADDED BY MANUFACTURE IN ESTABLISRM:ENTS ESTABIJSI:IlIENl'S MENTS OWNED BY- ESTABI.ISHMENTS OWNED !lY-OWNED BY-

I 
OWNED BY-

STATE. 

Indivi<lu· / I j 
Indl- I CO>"- I Indl-

I Cor-
vidu- Firms. pora- vi du- Firms. pora.- Firms. j Corpora- Individu- Firms. I Col'J;lora.-
als. tions. a1s. tions. · e.Js. tions. als. tione. 

__ I __ 
I 

United States .... -- ·····-··-······· 
I 184 107 3491 965 1,445 481141 i2, 174, 866 $3,490, 827 $1'0, 663' 575 $1,146, 060 $1, !l87, 099 $8.2, 889,590 I 

California ••.... _ ...... _ ............. _ ..... _ 12 3 10 i 33 5 584 106, 770 27, 718 2, 535, 154 61/04 19,211 1, 148,158 

tte:=·:::::::::::::::::: :: : : : : : : : : : : :: :: : 1. 9 7· (X) 49 503 (X) [)!), 060 1, 017, 640 I (X 49,925 484, 438 17 12 50 62 183 ' 18, 995 175, 644 354, 759 56, 737,922 92. 927 217, 155 32,134,136 Indiana ...•..........•......•............... 9 4 2() 70 9 4,670 193,814 26, 895 13, 440, 115 105;5so 12, 105 8,688,324 
/ 

Iown ...........••..•.•.........•.......... 8 8 26 38 26 1,254 102, 783 32, 155 4,572, 151 44, 019 ! 371 OOf• 2, 504, 949 

==ta::::::::::::::::::::::::::::::::: 8 6 18 45 21 2,293 172)570 52, 704 9, 047, 413 I c7-l.)s12 1 
32,206' 6, 271, 556 2 2 13 (X) 10 1,004 (X 40,465 2, 97::!, 130 I 
28,370 1,894, 770 NewYork .••.••........................... 19 10 28 14.5 53 5,519 271,450 245,308 14,454,222 160,578 158, 821 8,236, 931 

Ohio ..••.......••.......................... 10 4 41 51 148 5, 798 122, 107 • 525,896 13, 792, 458 62,906 257, 703 7, 791,273 Ponn'11Vanla ••••••••.•.•....•......•....• ·1 
'l I 8 13 132 688 1,581 ,.,,,71 I 1, 541) 739 I 3,077, Gll 89,668 897~ 965 1, 734, 666 

~g~~::::::::: :: : : : : : : : : : : : : : : : : : : : : : : : 2 10 85 (X) 580 r 102,18.9 (X I 901, 558 54,436 (X 536,421 13 5 27 41 35 2,628 I 124,187 78, 916 J 11, 208, 200 68, 772 37, 558 7, 367,537 

NorE.-In some states, In order to a.void. disclosing the returns for lndivldu.al establishments, the _il.gures for one group have qeen consolidated with those for estab
lishments under some other form of ownership. In such cases an (X) is placed ill the column from which the :figures have been omitted and the tlgures for the group with 
which they have been combined are printed in italics. The figures for establishments under firm ownership include those for one establishment under cooperative 
ownership. 
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In 1909, 965 wage earners, or 1.9 per cent of the 
total for the industry, were employed ill establish
ments under individual ownership; 1,445, or 2.9 per 
cent, in those under :firm ownership (includmg one 
under cooperative ownership); and 48,141, or 95.2per 
cent, in those owned by corporations. 

There are considerable variations among the differ
ent states in the relative importance of the establish
ments operated by individuals, :firms, and corpora
tions, respectively. Thus in Illinois the establish
ments controlled by corporations constituted 63.3 per 
cent of the total number of establishments, gave em
ployment to 99.3 per cent of the wage earners, and 
reported 98.7 per cent of the total value of products. 
In Pennsylvania, on the other hand, establishments 
under corporate ownership controlled only 36.l per 
cent M the establishments, gave employment to 65.8 
per cent of the wage earners, and contributed 64.1 
per cent of the total value of products. 

Size of establishments.-Table 10 presents statistics 
for 1909 and 1904 for establishments grouped accord
ing to the value of their products. 

In 1909, 5.3 per cent of the establishments manufac
tured products valued at $1,000,000 or over, as against 
4.2 per cent in 1904. While such establishments rep
resented a comparatively small proportion of the total 
number at both censuses, they reported 64.3 per cent 
of the total value of products in 1909 and 52.2 per 
cent in 1904. 

On the other hand, the small establishments-that 
is, those manufacturing products valued at less than 
$20,000-constituted more than one-half (51.3 per 
cent) of the total number of establishments in 1909, 

but the value of their products amounted to only 1.5 
per cent of the total. The corresponding proportions 
for these establishments at the census of 1904 were 
47.1 per cent and 1.7 per cent, respect1vely. More 
than nine-tenths of the output of all establishments 
in the industry, as measured by value, was turned out 
in both years by those having products valued at 
$100,000 or over, such establishments reporting 93.8 
per cent of the total value of products in 1909 and 
90.8 per cent in 1904. 

Table IO NUMBER OF 
ESTABLISll- YALVE OF PRODUCTS. 

VALUE OF PRODUCTS PER MENTS, 
EST.A.BLISlI.MENT. 

I 1909 1904 1909 1904 

Total. ........................ 640 648 $146, 329, 268 $112' 007' 34.4 
Less than S5,000 ................... 156 153 359,971 369,294 
$5,000 and less than $20,000 ...••••. 172 152 l,&27,822 1,537, 789 
$20,000 and less than $100,000 ....... 142 175 6,9Z7, 862 8,423,972 
$100,000 and less than Sl,000,000 ••.• 136 141 43,075, 407 43,196,469 
$1,000,000 and over ••••••••••..•...• 34 27 94, 138, 206 58,479,820 

Per cent of total. ............ 100. 0 100.0 100.0 100.0 
Less than $5,000 ................... 24.4 23.6 0.2 0.3 
$5,000 and less than $20,000 ••••.••• 26.9 23.5 1.3 1.4 
$20,000 and loss than $100,000 ....... 22.2 ~.,I 4. 7 7.5 
$1~000 and less than $1,000,000 ••.. 21. 2 21. 8 29.4 38.6 
$1, ,000 and over ................. 5.3 4.2 64.3 52.2 

The average value of products per establishment in
creased from $172,851 in 1904 to $228,639 in 1909, 
and the average value added by manufacture, as com
puted from the figures in Table 1, from $98,342 to 
$134,411. The average number of wage earners per 
establishment shows an· increase from 73.1 in 1904 to 
79 in 1909. 

Classification by number of wage earners.-Table 11 
classifies the establishments in the 13 leading states 
according to the number of wage earners employed. 

Tablo 11 EST.ABLISIDiENTS EMPLOYING IN l\l09-

TOT.AL. No 
wage 1to5 6 to 20 21to 50 51to100 101to250 251 to 500 501to1,000 ! Over 11000 

', earn- wage earners. wago earners. wage earners. wage el1l'llers. wage earners. wage oorners. wage earners. wage earners. 
STATE. ors. 

Es· Wu,ge Es- Es- Wage Es· Wage I Es-
kib- earners tab- tab- tab- tab-

llsh- (~wero,ge lish- lish- earn- lish- earn- lish-
men ts. number). men ts. men ts. ers. men ts. ors. men ts. 

·--------------
United States 640 50, 551 40 246 589 126 1,478 84 

California •...... 25 022 ..... i. 15 38 4 43 2 
Georgia ......... 17 552 6 11 5 48 2 
lllh1ois .......... 79 lri,240 5 16 35 17 186 5 
!ndin.na •........ 39. •1, 7,1\) 2 12 25 g 119 6 
Iowa ............ 42 ~ 1, 318 1 19 45 7 75 9 

Kentucky ....... G 551 2 6 1 13 z, 
Michigan •....... 32 2,359 2 12 31 4 67 6 
Mim1esota.. •..••• 17 1,014 1 3 7 8 94 
NewYork ...••. 57 5, 717 2 22 53 9 125 13 

Ohio .........••. 55 5, 1197 3 12 33 8 !JO 10 
Pennsylvania. .•• 3() 2,4.0! ' 5 13 23 4 53 4 
'rennessee ....... 1Q 

G4o IJ"" ..... 8 14 2 1() 2 
Wisconsin ••.•.•. 45 2, 704 5 17 42 10 135 'i 

j 

Of the 640 establishments reported in 1909, 6.3 per 
cent employed no wage earners, 38.4 per cent em
ployed from 1 to 5, 19.7 per cont from 6 to 20, and 13.1 
per cent from 21 to 50. There were 144 establish-

"\\rage Es- Wage Es- Wage Es- Wage Es- Wage Es- Wage tab- tab- tab- tab- tab-
earn- lish- earn- lish- ean1- lish- earn- lish- earn- lish- cam-
ers. men ts. ers. men ts. ors. men ts. ers. men ts. ers. men ts. ers. 

----------------------
2,724 49 3,6S2 49 7,911 28 9,!191 11 7,99!1 7 16,182 

4.8 1 52 3 441 ............ .............. .............. ............... . .......... .. .......... 
54 1 74 2 365 ··2;ici8' ..... 4: ··3;001· "ii;i65 172 9 61!3 13 1,889 6 4 

147 3 276 2 352 3 1,397 1 523 1 1,910 
277 3 224 2 403 1 294 .. . . ... .. .............. ........... ............ 

76 ·····2· .... i46" ..... i' .... i7(i' 1 l 456 .......... ................ . .......... .. ........... 
207 5 1, 738 .............. ............... ........... ............ 

.... 485. 3 219 ..... i' 2 094 ... i;765 4 321 150 2 688 3 2,130 1 

318 3 227 13 2,170 4 1,287 1 530 1 1,342 
139 4 327 4 650 1 4.05 

.... : I·· :: 
............. 

81 3 207 .... 084' 1 327 
127 2 179 4 2 597 

ments that employed an average of more than qO wage 
earners, and of these, 18 employed over 500. 

Of the total number of wage earners, 16.8 per cent 
were reported by establishments employing from 1 to 
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1001 15.6 per cent by establishments employing from 
101 to 250, and 19.8 per cent by establishments em"." 
ploying from 251 to 500. Almost one-half of the total 
number of wage earners (24,176, or 47.8 per cent), 
worked in establishments employing over 500 each. 

Expenses.-As stated in the Introduction1 the census 
figures representing expenses do not purport to show 
the total cost of manufacture, since they take no 
account of interest or depreciation; hence they can not 
properly be used for determining profits. Facts of 
interest can be brought out, however, concerning the 
relative importance of the different classes of expenses 
which were reported. Table 1 shows the total expen
ses in 1909 to have been $117,940,357, distributed as 
follows: Cost of materials, $60,306,519, or 51.1 per 
cent; wages, $28,608,615, or 24.3 per cent; salaries, 
$10,139,998, or 8.6 per cent; and miscellaneous 
expenses, made up of advertising, traveling expenses, 
ordinary repairs of buildings and machinery, taxes, 
insurance, and other sundry expenses, $18,885,225, or 
16 per cent. These proportions, as may be seen by 
comparing the items in Table 18, vary somewhat in the 
several states. 

Engines and power.-Tab1e 12 shows statistics of 
power as reported at the censuses of 1909, 1904, and 
1899. 

The total primary power used in establishments 
manufacturing agricultural implements increased from 
70,646 horsepower in 1899 to 100,601 horsepower in 
1909, or 42 .4 per cent. Although power generated 
by steam engines decreased slightly between 1904 and 
1909, it retained its position as the principal kind of 
power, representing 71 per cent in 1909, 83.6 per cent 
in 1904, and 86.6 per cent of the total in 1899. Water 
power, which in 1899 formed 9.6 per cent of the total 
primary power, constituted only 8.3 per cent :in 1909, 

Table 13 PRIMARY llOJlSE"POWER. 

but there was an increase in the relative importance of 
power generated by gas and other internal-combustion 
engines. The most noticeable gain, however, was in 
rented electric power, which :increased from 1,100 
horsepower in 1899 to 15,684 horsepower, or more than 
fourteen times as much, in 1909. Rented electric 
power formed 15.6 per cent of the total primary power 
in 1909, as compared with 4.3 per cent in 1904, and 
1.6 per cent in 1899. 

The number and horsepower of electric motors used 
for distributing power by means of current generated 
in the establishments in the industry also show a very 
decided increase. 

Table 12 

l'OWER. 

NUMBER OF 
ENGINES OR 

MOTORS. 
IIORSEPOWER. 

PER CENT DIST.RI• 
J3UTION OF 

HORSEPOWER. 

1909 1904 1899 1909 1904 1899 1009 , 1904 1899 

------------ ------- ------
Primary power, 

total •.....••... , l,7H 1,177 ~ 100,601 89,738 70,648 ~ 100.0 100.0 

Owned............ 862 995 912 84, 717 85,835 69,280 84.2 95.6 98.1 
-- ----

Steam........... 50~ 698 678 71,394 75,018 61,147 71.0 83.6 86.6 
Ge.s.............. 261 165 75 4, 433 2, 360 11055 4. 4 2. 6 1. 5 
Water wheels.... 96 128 159 B, 387 6, 288 6, 758 8. 3 7. 0 9. 6 
Water motors.... 1 4 (1) 3 12 (1) (t) (2) 
Other............ ..•. .. . . . . . . .. .... 500 2, 167 320 o. 6 2.4 0.5 

Rented •..... _..... 932 182 (1) 15, 884 3, 903 1, 366 15. 8 4. 3 1. 9 

Electric.......... 932 182 (I) 15, 684 3, 828 1, 100 15. 6 4. 3 l. 6 
Other.............................. 200 75 266 0.2 0.1 0.4 

----=------=== 
Electric motors. 21 057 872 193 38, 905 20, 713 7, 643 100. O 100. o 100. o 

------ ---1---------
Run by current 

g!bnliser~tmeden°ty ..• 0.s-.. 1, 125 fa. .ti 690 193 23, 221 16, 885 6, 543 59. 7 81. 5 85. 6 
Run by rented 

power........... 932 182 (I) 15, 684 3, 828 1, 100 40. 3 18. 5 14. 4 

1 Not reported. 2 Less than ono-tonth of 1 per cent. 

Table 13 shows, for 1909, the amount of each of the 
several kinds of power and of the different kinds of fuel 
used in the industry in the 13 leading states. 

ELECTRIC r FUEL USED. 
HOMEPOWER· 1 

Num- I Owned by esta.blishmont;s reporting. [ Rentod. Total ! Gener- Coal. I I 
bor of --~--ii rented a.tad in 11----~i 

d lli ~ 
es.tab- Total 'I I IW t g!~er- estab- A thr B"tu i Coke . Wood includ- Gas ~:£is :i::z:-. I Steam Gas w;eee~- Oth- Eleo- Oth- a~~~! {!~; ~ite a· ~ou~ • ~~~)~I (cords). inM:S0

• ~~e1rf. 
Total. !31l· 13n- and er tric. er. lish- renort- (long (short (barrels). 

port- gmes. gines. mo- · ....,ent. mFg. tons). tons). 
ing. ' tors. ..-. 

--------1----- --- ------------- ---1-- --------------
600 100,601 84,717 71,394 4,433 8,390 500 15,684 200 38,905 23,221 15,114 550,085 '98,819 14,528 244,759 313,il2 United States ......• 

California ••.....•...•.••..• 

~1;!~-:::::::::::::::::: :· 
Indiana. ..•...•..•......•.. 
Iowa .•..•....•.......•.... 

Kentucky ....•••.....•••.. 
Michigan ......••.••..•.... 
:Minnesota •...........•.... 
NewYork •..........•...•. 
Ohio .•.••..•.............. 

Pennsylvania ............. 
Tennessee .................. 
Wisconsin ................. 

1 
All other states ••.......... 

25 1, 186 607 335 172 • . • . . . . . . . . . . 679 • . • • . . • 711 32 174 266 294 10 8, 962 16 
14 1,so1 1,121 1,019 48 ..•.... ...... 180 ..•..•. 855 675 •••• 

8
.
0
.
0
•. 4,900 1,357 ..•..... 16 1so 

36 9,254 8,221 5,002 119 3,100 ······ 1,033 ······· 2,480 1,447 HJ5 44,643 14,588 225 3,555 3,611 
75 38,040 32,317 31,575 222 52() ....•. 5,535 188118,698 13,163 287,554 38,363 8,643 135,401 2,890 

42 2, 554 1, 897 i 1, 689 278 30 • • • . . . 657 • - • • • • • 753 96 28 16, 139 1, 154 24 1, 026 166 

30
5 112 734 no I 24 •••.•.• ...... 

1 4
3
90

8 ••••••• 
2 2

50
43
1 

7
463
53 

.•... 
4
.
5
.. 

2
a
3

,
8
oa
9
s
5 3

1,
5
00
43
0 .••••... a,2s5 200 

5,195 3,705 3,540 115 50 ···•·• t ····-·· ' ' ' ' 221 10,450 ·······• 
16 1,468 1,380 1,355 25 ·•••··· ....•. 88 508 420 22 10,443 1,485 2,179 1,145 ·······• 
56 10,744 9,298 6,612 266 2,420 ······ 1,436 10 2,869 1,433 5,651 58,963 10,745 1,595 43,191 27,910 
5D 9,867 9, 010 7, 360 l, 562 88 . . • . • . 857 - • •• •• • 3, 406 2, 549 . • .• . • • . 44, 510 I 8, 967 13 11

1
896 240, 768 

I 
31 a,m

1 

2,821 
15 1,236 1,236 
41 7,301 5,780 

164 7,835 6,684 
I 

115 ····-·· ·-···· 1,021 ·•·•··· 1,638 6171· 2,622 12,5891· 3,045 
1H ••••••• •.•••. •.•••.•• ....... . 567 567 11 4,976 4,437 

211 .••• -. . 500 1, 521 2, 006 . 485 841 19, 896 5, 482 
1,212 2,182 ······1 1,149 2 I 1,67() I 521 4,725 18,2i8 4,359 

2,106 
1,172 
5,069 
3,290 

684 
200 
73 

761 

9,4~~ 2,062 

9,201 898 
7,018 34, 711 

In 1909 Illinois, New York, Ohio, Indiana, and Wis
consin together reported 75,206 horsepower, or 74.8 
per cent of. the aggregate for the industry. St.earn 

was the most. important form of power in all of the 
states shown separately except California, where 
rented electric power was used to a greater extent 
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than any other form of power. The largest amount of 
steam power, 31,575 horsepower, represent:ing 44.2 
per cent of the total, was reported by Illinois, and the 
largest amount of water power, 3,100 horsepower, by 
Indiana. Illinois reported by far the largest amount 
of rented electric power, 5,535 horsepower, or more 
than one-third of the total for the United States. Of 
the power generated by gas and other internal-com
bustion eng:ines, the greatest amount, 1,562 horse
power, was reported for Ohio. 

Fuel consumed.-Bituminous coal was the principal 
class of fuel used in the industry, 550,085 short 
tons being consumed during 1909, of which amount 
287,554 tons, or 52.3 per cent1 were used ill Illinois. 
'The largest quantity of anthracite coal, 5,651 long 
tons, or more than one-third of the total for the 
:industry, was reported for New York. Gas and oil 
were used to a considerable extent, by far the largest 
quantity of gas being reported for Ohio, and of oil for 
Illinois. 

SPECIAL STATISTICS RELATING TO PRODUCTS. 

Table 14 shows statistics of the products of the 
establishments :in the :industry for 1909, 1904, and 
1899. 

PRODt:CT. 1909 1001 1899 

Total value .................... i $146,329,268 1$112, 007, 34'4 $101, 207, 428 

Im:Qlements or cultivation ........... . 
Seeders antl planters ................. . 
Harvesting imploments •.•••.•..••.... 
Seed separators .•••••••••....••..•.••• 
All other products ................... . 
Amount receivetl for repak work ..•... 

Principal kinds of implements. 

Imnlements of cultivation: 
-Oultivators-

Beet •...•••.....•.•••.•...••.. 
Sma.11. •••••..••••.•.••••••.••• 
Wheeled ..................... . 

Cotton scrapers .................. . 
IIarrows-

J)isk •.........••..•..•........ 
Spring-tooth ................. . 
Spike-tooth .................. . 

Plows-
Disk .........••............... 

g:~~01:::::: ::::: ::: : : : : :: : : :: 
Steam ....................... . 
Sulky or wheel. ••............. 
Walking .......•.............. 

Seeders nnd planters: 
Seeders-

Broadcast .................... . 
Combination ................. . 

corv~~a~~:~~. _ .. _. _ ... _ ....... . 
I-Iorse ....................... . 

Listers ••..••••••...•.•••......... 
Cotton planters .................. . 
Potato pl11nters .................. . 
Dril1s-

Com ...•.•.................... 
Disk ••..•..................•.. 
Grain ........................ . 
All other ..................... . 

Seed sowers ...................... . 
Harvesting :implements: 

Grain cradles •••..•..•.•.•.•.•.... 
Harvesters-

Bean •.......•.....•.....•.... 
Com .....•.•.••............... 
Grain ........................ . 
Harvesters and thrashers com-

bined •..•••••••.•....••.•..• 
Other ....•.•.................. 

Hay carriers ..................... . 
Rayforks, horse •.•................ 
H11y load.ors ••••••••..•.......•..•. , 
Hayrakes, horse •••.....••....••.. / 
Haystackers. _ ................... ·I 
~~i~~~~~~~:::::: ::: : : : : :: :: : : :: :1 
Potato diggers, horse ............. ·I 
Reapers .••........................ , 

Seed separators: [ 
Clover hullers .................... . 
Com huskers ..................... . 
Corn huskers and shredders ...... . 
Corn shellers-

Hand ........................ . 
Power ....................... . 

Fanning mills •..•................. 
Thrashers-

Horse power ................. . 
Steam power ................. . 

35, 246,030 
13,679, 021 
34,568,131 
11,030,412 
48,690,082 
3,114, 692 

30, 607, 960 l 
11,225,122 
30, 862, 435 98, 010, 506 
6,639, 883 

30, 703, 648 
1,968,296 3,196,922 

l=========l========l======== 

Nv,mber. Number. Number. 
3,172 3,459 2,008 

469,600 239, 173 207, 171 
435,429 313, 088 295, 799 

20,180 22,519 15,230 

193,000 104,323 97,261 
112, 832 86,408 } 380,259 394, 988 262,442 ' 

22,132 39,146 17,345 
gl, 686 (') (3) 

254, 737 121, 899 102,320 
2,355 1,599 207 

134,936 138, 899 136, 105 
1, 110,006 956, 898 819,022 

38, 007 } 
23,963 33,546 36, 862 

96,465 86,553 129, 515 
122, 780 90. 929 78,335 

44,840 23; 012 26, 905 
79, 271 127, 052 45, 575 
23,092 35, 756 25, 338 

20,137 28,228 21, 940 
21, 292 (2) (2) 
68,611 76,929 91, 635 
32, 507 606 5,302 

7,847 59, 910 83, 283 

22, 635 30,05() 36, 163 

1,409 665 1,425 
19,693 6,924 20, 707 

129, 274 108,810 233,542 

543 (S) (2) 
l, 707 3,161 6,283 

45, 064 85, 121 54,303 
43, 675 62, 801 51, 770 
34, 705 27, 174 7,273 

266, 260 236, 297 216,345 
17,212 8,670 12, 069 
34, 396 35, 745 14, 510 

359,264 273, 385 398,616 
25, 632 11, 703 (2) 
58,294 60, 996 35,945 

437 351 661 
372 1,327 10, 726 

1,240 ........ -......... -...... ~ ........................ -
74,223 47, 189 106,381 
9,049 6,082 8,185 

33,805 22, 994 30,369 

822 2,237 1,314 
23,586 7,950 3,651 

1 In addition, agricultural implements to the value of $2,989,276 in 1909, and to 
the value of $1,340,679 in H/04, were made by establishments engaged primarily in 
the manufacture of products other than those covered by the industry designation. 

2 Not reported separately. 

The value of products increased from $101,207,428 
in 1899 to $146,329,268 in 1909, or 44.6 per cent. The 
value of products in 1909 included a large amount 
($48,690,082, or one-thlrd of the total value of prod
ucts for the industry) which represented the value of 
products that could not be classified with either 
of the four general groups of products. Of this 
amount, $11,477,829, as stated in the discussion of 
Table 1, was found to represent products other than 
agricultural implements, leaving $37 ,212,253 which it 
was impracticable to account for in detail. Much of 
this represents the value of parts and attachments of 
agricultural implements, traction engines, hay presses, 
tobacco presses, manure spreaders, wagons, cane mills, 
windmills, wheelbarrows, dairy machinery, road scrap
ers, water tanks, evaporators, and various kinds of 
hand tools, like scythes, shovels, and spades. Thus, 
although many- of these products .are directly asso
ciated with agriculture, t.here are· many which ~i:ci 
common to agricultural and to other pursuits> !1.nd.still 
others which are not generally used ~s agricultural · 
implements. · · 

In 1909 the ~ggregate value of the four groups of 
agricultural implements-seeders and planters, im
plements of cultivation, harvesting implements, imd 
separators-for which separate figures are presented, 
was $94,524,494, as compared with $79,335,400 in 
1904, representing an increase of 19.1 per cent dm·ing 
the five-year period. 

A comparison of the numbers of the various classes 
of agricultural machinery reported at the several 
censuses is of little value, since each class includes a 
considerable variety of implements and the make-up 
of the class may change from census to census, either 
by reason of improvements in the machinery or by 
reason of changes in the type of machinery most 
extensively used. 

Principal classes of products, by states.-Table 15 
shows, by states, the values reported for the four mo,in 
groups of agricultural implements for 1909 and 1904 . 
Statistics of this kind are not available for 1899. 

The value reported for implements of cultivation 
shows an increase of $4,638,070, or 15.2 per cent, 
between 1904 and 1909. Illinois was the leading 
state in the manufacture of this class of agricultural 
implements, reporting approximately two-filths of 
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the tote.I value of such implements for the United 
States at both censuses, while Indiana ranked second. 

Table 15 :PRODUCT .A.ND STA.TE. 

IMPLEMENTS OF CULTIV .ATIO:N. 

United States ................................ . 
· Illlno:is ••.••.......••............•............•...•.. 

Indiana •............................................ 
New York._._ •..................................... 

~~on.sill::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
=~illifu:'::::::::::::::::::::::::::::::::::::::: 

JU.ll.VESTING IMI>LEMENTS. 

Dlin~:~~~-~~:~~:: ::: :: :: :: ::: ::: :: :: : :: ::::: ::::: 
NewYork •...••....•......•....•.•................. 
Ohio •••.• .' ••.•••••.•.....••.....•...........••...••• 
Iowa .• ·- ...•••.•........•.......•.•........••....... 
California •••••.•.••••••••••••.•.•••.••••...••••.••.• 

SE'.EDERS .AND l'LANTERS. 

Illin~:~~~-~~:~~::::::. ~: :: :: : :: ::::: ::::::: ::: : : : 
Ohio •••.•....•.•.•.•............••..••••....•....... 
Wisconsin ......•.•.•................................ 
Indiana ..........•.................................. 
Michigan ••..•..•.•.•.•..•......•.•....••.....•...... 

SEED SEPARATORS, ) 

United States ................................. • 
Indiana •.•.•..•..•....................•............. 
Illinois •••••.•••..•.•..........•.......•........••.•. 

w~~~~:ui::::::::::::::::::::::::::::::::::::::::::: 
Ohlo •.•.....•..•..••.•.•.•....•.......•..•.••.....•. 

~::i~n;;~:~::: :: ::: ::: ::::::: ::::: ::: :::: :: : :: :::: 

1009 1904 

$35, 246, 030 $SO, 607, 960 
14,422,970 12,273,939 
4,606, 748 a,a46,695 
3,348,203 2,~,947 
3,062,194 3,031,384 
2,324,579 2,219,657 
1,150, 927 1,313,564 
1, 147, 063 987,-019 

34, 568, 131 30, 862,'35 
22,417, 070 16, 874,413 
5,950, 777 5, 841,389 
2,675, 727 3,193,853 
1,157, 701 868,104 

860, 062 413,262 

13,679,921 11,225,122 
5,680, 681 2,998,075 
2,245,-012 2,016,919 
1,639,295 911,438 
1,499,639 694,047 

640,001 1,004, 734 

11, 030, 412 6,639,8S3 
2, 748,913 718,575 
1,847,026 915,095 
1, 753,043 1,479,173 
1,435,296 1,035,688 

858, 106 501,482 
828,617 489,956 
790,494 461,814 

Harvesting implements show an increase in value 
of $3,705,696, or 12 per ?ent, between 1904 and 1909. 

Illinois reported 64. 8 per cent of the total value in 
1909, and New York, the second state, 17.2 per cent. 
The value reported for seeders and planters increased 
$2,454,799, or 21.9 per cent, between 1904 and 1909, 
lliinois also reporting a larger proportion of the total 
for this class than any other state (41.5 per cent in 
1909), and Ohio ranking second. Seed separators 
show an increase of $4,390,529, or 66.1 per cent, in 
value from 1904 to 1909. Indiana, the leading state 
in 1909, reported 24.9 per cent of the total value. 

Exports.-Table 16 shows the value of the exports 
of agricultural implements for the fiscal years (ending 
June 30) 1870, 1880, 1890) and 1900, and for each 
succeeding year to 1909, inclusive. 

Table 16 VA.LUE OF EX.PORTS OF AGRICULTUBAL IMPLEMENTS,l 

YEAR ENDING Mowers and Plows and .All other 
roNE 30- Total. reapers, in- cultivators, implemants, 

including including eluding parts. parts. parts. 

1870 ••••••••••...•.•.•.. Sl,068,476 $65,533 $143,527 $859,416 
1880 ••••.••......•...•.. 2,245, 742 768,945 169,211 1,307,586 
1890 •••••..••.......•..• 3,859,184 2,092,63& 878, 784 887, 762 
1900 ••••...••....•.•.... 16,099,149 11,243, 763 2,178,098 2,677,288 
1901. ••..........•• •·•·· 16,313,434 9,943,680 1,888,373 4,481,381 
1902 ••••••......•.••.•.. 16,286, 740 8,818,370 2, 791,092 4,677,278 
1903 .••.•.•.•.... •·•···· 21,006,622 10,326,641 3,169,961 7,510,020 
1904 •••...........•••..• 22, 749,635 11,568,062 3,537,810 7, 643, 763 
1906 •••••...•...... •···· 20, 721, 741 10,559,891 2,892,060 7,269, 790 
1906 ••••...•...•.••..... 24,554,427 12, 150,101 4,128, 331 8,275,995 
1907 •••.•••.....••...... 26, 936,456 15,078,231 3,492,073 8,306, 152 
1908 ••••...••....•...... 24,344,398 13, 750,434 3, 139,496 7,454,468 
1909 •••••..•...•..•..••• 25,694,184 I, 14, 052,083 3, 795,800 7,846, 301 

i Figures taken from the Statistical Abstract of the United States, issued by the 
Bureau of Foreign and Domestic Commerce, Department of Commerce. 

DETAILED STATE TABLES. 

Too principal statistics secured by the census in
quiry concerning establishments engaged in the manu
facture of agricultural implements are presented by 
states in Tables 17 and 18. 

Table 17 shows for 1909, 1904, and 1899 the number 

of establishments, number of persons engaged in the 
industry, primary horsepower, capital invested, sala
ries, wages, cost of materials, value of products, and 
value added bymanu:facture, while Table 18 gives more 
detailed statistics for the industry, for 1909 only. 
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AGRIOULTURAL IMPLEMENTS-COMPARATIVE STATISTICS, BY STATES: 1909, 1904, AND 1899. 

Table 17 I 

I 
PERSONS ENGA.GED IN INDUSTRY. I Value 

added by 

r P:r:o-

manu-
Num· Cost of Value of facture 
ber of I Pr;mary 

Capital. Salaries. Wago:s. materials. products. (value of 
STATE. Census. esta.b- , pne- Wage horse- yroducts, 

lish- Total. 
1 !':J Salaried earners power. ess cost 

men ts. em· (a.-erage of mate-
firm ployees. I rials). number) .I mem- l bers. Expressed in thousands. 

------ ! ___ 

United States ................ 1909 640 60, 229 465 9, 213 50, 551 100, 601 $258, 281 $10,UO $28, 609 $60, 307 $146,329 $86,022: 
1904 648 55, 089 496 7, 199 47,394 89, 738 196, 741 7, 573 26, 003 48, 281 112, 007 63, 726 
1899 715 57,254 626 10, 046 46, 562 70, 646 157, 708 8, 363 22,451 43, 945 101,207 57, 26~ 

Ca.lUornia •••••••••••...•.••.•.•.•... 1909 25 749 19 108 622 1,186 2,359 123 451 l,!1.41 2,070 1 229· 
1904 25 585 19 87 479 583 2,240 99 349 724 1,484 

1
760 

1899 20 655 12 81 562 889 1,852 75 322 589 1,858 819 

Connectf~ut ••.••..•••.....•......... 1909 4 210 1 18 191 730 398 24 76 136 332 100. 
1904 3 200 2 17 181 590 320 17 82 117 270 153 
1899 5 174 1 19 154 630 348 18 62 76 195 119, 

Georgia ••••.•••••..•................ 1909 17 614 20 42 552 1,307 1,410 60 190 583 1,117 534 
1904 16 635 16 35 584 939 792 44 171 602 1,040' 438 
1899 10 393 10 28 860 409 455 31 100 438 738 300 

Illinois ••••....••.•.•................ 1909 79 21,511 48 2,223 19,240 38,040 I 110, 605 2,633 11, 718 24,824 : 57,268 32,444 
l!l04 82 17, 331 43 1,929 15,359 34,934 71,383 2,152 8,851 17, 751 38,412 20,661 
1899 94 22, 731 56 4,444 18,231 30, 161 62, 202 3,420 9,065 18,860 42,034 23,174 

Indiana •..•.....................••.. 1909 39 6, 061 30 1,2fl2 4, 749 9,254 23,008 l,~~~ 2,565 4,864 13,670 8, 8()6. 

1904 41 3, 947 15 389 3,543 3, 831 14,523 1,841 2,975 8,061 5,0R6 
1899 45 3,957 20 518 3,419 4,091 8,325 490 1,594 2,620 6,415 3, 791> 

i 
Iowa. ••••....•••••...........••...... 1909 42 1,620 29 273 1,318 2,,'i54 5,066 360 683 2,171 4, 757 2,586. 

1904 30 1,m 19 231 1,gll 1, 741 

I 
3,319 204 470 1,357 2,692 1,335 

1809 24 16 154 1,030 1, 878 123 243 670 1,509 839• 

Kansas .•..•...•..................... 1909 18 181 13 42 126 434 563 44 74 I 162 369 207 
1904 7 146 9 32 105 255 629 36 52 205 395 1901 

1899 4 27 10 6 11 22 20 1 2 11 18 7 

Maine •••...•••••••.................. 1909 10 147 8 18 121 1,014 449 27 78 84 226 142· 
1904 13 186 14 19 153 1,691 394 13 77 76 206 130 
1899 17 260 15 27 218 1,446 584 17 100 98 290 192 

Massachusetts ••.................... 1909 5 401 2 53 346 487 
I 

605 63 188 287 647 860 
1904 9 452 7 27 418 888 732 36 213 252 654 402 
1899 9 356 9 35 312 752 706 45 160 218 535 319 

Michigan ••••••...................... 1909 32 3,041 22 660 2,359 5,195 15,649 770 1,261 2,890 9,273 6,383 
1904 42 3,903 26 713 3,164 5,986 14,342 678 1,686 3,497 8,720 5,223 
1899 59 2,624 60 620 1,944 3, 721 8,932 549 953 2,482 6,340 3,858 

Minnesota ••••.•...............•....• 1909 17 1,W3 \ 7 272 1,014 1, 4.68 6,074 312 632 1,090 3,014 1,924 
lil04 21 1,435 10 249 1,176 2,527 7, 793 319 637 1,m M~ l, 795 
1899 18 1,120 10 182 028 1,018 3, 730 190 423 1 1,045 

Missouri. ..•...•..........•.......... 1909 25 532 16 78 438 1,080 1, 725 86 219 504 981 4.77 
1904 21 632 18 89 525 856 1 300 93 281 452 1,068 616· 
1899 26 599 25 81 493 037 1:412 102 242 407 954 547 

Nebraska ••••........................ 1909 11 Ill 6 22 63 180 295 22 33 83 152 69· 
1904 3 38 2 11 25 32 I, 135 6 15 14 46 32 
1899 9 107 9 11 87 215' 184 7 41 83 p6 93 

New Hampshire ..................... 1909 5 32 6 2 24 265 57 3 12 14 43 29' 
1904 8 59 11 3 45 365 62 2 25 14 62 4S 
1899 12 64 15 4 45 Ii38 112 2 17 22 80 5S. 

New Jersey ••....•................... 1909 10 294 9 61 224 724 771 77 112 327 755 428' 

1004 10 250 9 37 204 403 432 40 90 118 392 27i 
1899 11 168 13 8 147 280 250 11 60 116 250 134 

New York .•....•.................... 1909 57 6,851 41 1,093 ti, 717 10, 744 26,109 1,~~ 3,270 6,415 14,971 8,556· 
1904 75 7,279 66 934 6,279 ', 12,019 23, 436 3,241 5,678 13,046 7,368, 

1899 87 6,290 80 659 5,551 8,228 20,116 676 2,797 4,825 101 ti37 5,712' 

North Carolina ...................... 1!109 22 169 22 15 132 856 306 21 5Q 00 262 172 
1904 13 128 13 8 107 206 117 g 31 fil 127 76· 
1899 9 112 14 7 91 178 78 4 20 41 99 5S 

Ohio .•••............................ 1909 55 6,9721 23 9f;2 5,997 0,867 25,637 1,148 3,155 6,319 14,440 8,121 
1904 71 6,616 39 918 5,659 8,354 24,302 1,002 2,910 5,692 12,891 7,100· 

181J9 78 8,498 58 1,588 6,852 7,836 23,028 1,369 3,271 6,060 13,975 7,915. 

Pennsylvania ••••.••................ 1909 36 ', 2,671 ,: 37 233 2,401 3,842 6,491 257 1,223 2,082 4,805 2,723 

1904 43 2,668 ' 54 220 2,394 3,230 5,460 227 1,103 2,075 5,017 2,942 
1899 50 11 825 I 64 197 I 1,564 2,240 4,102 184 688 1,232 3,Hi8 1,966' 

South Oarol!na •••................... 1909 24 5 4 15 53 
I 

35 1 7 12 36 24 4 
1904 4 17 5 ................ 12 34 13 ................ 4 18 35 22 

1899 5 17 7 ................ 10 76 15 ................. 3 5 14 ll 

Tennessee .••...............••....... 1909 16 712 !l 58 1345 1,236 1,i~~ 80 268 413 1,004 591 
1904 12 6513 9 34 613 692 51 216 314 769 455. 
1899 11 422 11 38 373 568 418 35 113 202 463 261 

Vermont •..•..•..................... 1909 11 401 fl 86 360 1,194 950 36 185 272 582 310' 
1904 1(1 278 8 23 247 666 491 31 114 182 442 260 

181J9 17 254: 19 24 211 972 484 18 86 164 370 206. 

Vir.ginia •.•....•..............•...... 1909 16 319 22 25 272 503 474 24 117 244 516 272' 

1904 11 853 18 21 314 383 330 20 116 182 404 22Z 

1899 13 827 20 29 278 443 (73 22 108 128 343 215 

Wisconsin ...•.•...•........•........ 1909 45 4,095 29 1,362 2, 704 7,301 21,540 1,414 1,506 3,1}37 11, 411 7,474 

1904 52 4,628 42 1,017 3,569 £,966 20,838 1,050 1,886 3,520 10, 077 6,557 

1899 51 4,511 42 1,180 3,289 2,894 15, 292 836 1, 626 3,291 : 7,886 4,595 

.All other states ..•••.•......••...... 1909 39 1,238 36 281 921 1,587 4,239 347 536 1,063 J 
3,028 1,965· 

1904 26 1,390 22 156 1,212 1,567 2,601 169 562 1,330 2,8121 1,482' 

1899 31 949 30 111 808 1,277 2,112 143 355 64{) 1,666 1,026' 
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Table 18 
PERSONS ENGAGED :W INDUSTRY. W.A.GE EARNERS-DEC. 15, OR NEAREST 

REPRESENTATIVE DA.Y. 

Num- Sala- Cl or ks. Wage earners. 16 andovor. Underl6. 
Pri· ber Pro- ried mary S'.l'ATE. of prie- officers, horse-estab- tors super· Number, 15th day of- power. lish- Total. and intend- Total. 

men ts. firm ants, 
Male. Fe- .Average Male. Fe- Male. Fe-

mam- and male. number. male. male. 
bers. man- Maximum Minimum 

a.gars. month. month. 

---- ----------- ------------
United States ••••.. 640 60,229 465 2,024 6,137 1,052 50,551 De 55,'65 .Au '4,906 55,!29 54,529 674 225 l 100,601 

California •••••••.••.•••• 25 749 19 24 66 18 622 ~ 702 Au 513 668 668 ................ ............ ............... 1, 186 
Connecticut ••••••.•• _ •• _ 4 210 1 11 4 3 191 206 Au 172 198 198 ...... 2. .... 26' ............. 730 

~;:.·:::::::::::: ::::: 17 614 20 18 20 4 552 De 774 J9 286 768 740 .............. 1,307 
79 21,511 48 604 1,342 277 19,240 De 21,855 Jy 16,391 21,528 21,244 264 20 ............ 38,04.0 

Indiana •• · •• - -- -- - -.••••• 39 6,061 30 208 948 126 41749 De 5,310 Ja 4,330 5,503 5,333 142 28 ............ 9,254 

Iowa •••••.•••••••••••••• 42 l,~~~ 29 93 123 57 1,318 Ap l 509 Se 1,188 1,369 1,278 89 2 ••••... 2,:~ Kansas •••••••••••••••••• 18 13 16 17 9 126 Se 
1
141 Jy 110 108 108 ............ ........... 

Maine ••••••••••••.••.••• 10 147 8 10 5 3 121 Mh 151 .Au 74 135 133 2 .............. ............ 1,014 
Massachusetts •••.••••••• 5 401 2 11 36 6 346 .Ap 377 Au 318 353 353 .... if .............. 487 
Michigan ••.••••••••••••• 32 3,041 22 140 418 102 2,359 De 2,593 Se 2,028 2,570 2,556 3 ............ 5,195 

Minnesota ..••.•••••••••• 17 1,m 7 43 213 16 1,~~: De 1,169 Se 910 1,m 1,182 ...... i. 2 ••••••• 1,468 
Missouri. ••.....•.••.••.. 25 16 28 40 10 Je 522 Se 332 469 1 ....... 1,080 
Nebraska ••••••..•.•••••• 11 91 6 12 9 1 63 gh 89 Ja 40 92 92 ................. ............... ............ 180 
New Hampshire •••••••.• 5 32 6 2 ..... 36" ..... 8. 24 35 Jy 2 27 27 ...... i . ..... i . ........... 265 
New Jersey •••••••••••••• 10 294 9 17 224 Ap 277 Au 181 219 217 ........... 724 

NewYork •••••.•.••••••• 57 6,851 41 294 688 111 5,m M'h 6,916 .Au 3,958 s,ra~ 5,921 64 13 ............ 10, 744 
North Carolina •••••••••• 22 169 22 11 4 ···u2· Mh 159 Jy 108 135 ·····43· 2 ..... i. 356 
Ohio ••••••.•••.•••.•.••• 55 6,972 23 200 630 5,997 Ap 6, 721 Jy 5,547 6,231 6,178 9 9,867 
Pennsylvania. ••••••••••• 36 !,671 37 51 149 33 2,401 Ap 2,445 Oc 2,3ri 2,3It 2,355 4 15 ........ 3,842 
.South Carolina ••••.••••• 4 24 5 2 l 1 15 Ap 20 No 15 .......... ............ ............... 53 

Tennessee ••••••••••••••• 16 712 9 26 22 10 645 Do 743 My 567 761 745 4 12 .. .......... 1,236 
Vermont ••••.••••••••••• 11 401 5 14 15 7 360 Ap 393 .Au 298 376 366 4 6 . ........... 1,194 
Virginia ............... -·. 16 319 22 11 10 4 272 Fe 294 Jy 253 305 300 ·····4a· 5 .. ........... 503 
Wisconsin •••••••••••.••• 45 4,095 29 120 1,150 92 2,704 Fe 3,149 .Au 2,304 2,814 2,726 42 . ........... 7,301 
.All other states 1 •• _ ••••• 39 1,238 36 58 191 32 921 ,._,. ........ -- -....... ........................ 1,225 1,190 5 30 ............. 1,587 

EXPENSES. 
Value 
added 

Services. Materials. Miscellaneous. bra::· 
Sl'ATE. Capital. Value of 

products. (value of 
Total. Fuel and Taxes, Con- products 

Ofllcl.a.ls. Clerks. Wage rent of Other. Rent of including tract Other. 
less cost o! 

earners. power. factory. internal work. materials). 
revenue. 

---
'United States ....... $256,281,086 $117 ,H0,357 $3,863,588 $6,276,410 $28,608,615 $2,042,974 $58,263,545 $105,914 $1,011,526 $93,632 $17,674,153 $146,329,268 $86,022, 749 

·California ................ 2,359,158 2, 24.5, 031 58,490 64,688 451, 083 31,830 1,409,348 870 17,508 8,703 207,511 2,669,651 1,228,473 
-Oonnectlcu t .............. 397,996 260,505 18,640 5,528 76,379 10,'Z37 125,778 ·--··19r 2,239 ··e"<ioo· 21, 704 331,542 195,527 

itf~;: ·.::::::::::::::::: 1,410,458 915, 718 38,600 21,475 190,364 21,182 561, 755 9,844 65,614 1,116, 700 533, 763 
110, 605, 187 44,148,098 1,226, 127 1,406,696 11, 718,384 797,922 24,026,185 8,315 358,174 15;631 4,590,664 57,268,325 32,444,218 

Indiana .•••.....•........ 23,008,107 11,064,993 380,563 815,541 2,564,517 215,382 4,648,433 4,122 95,162 50 2,341,2-zJ 13,669,824 8,806,009 

Iowa •••••.•..•.••..•..•.. 5,066,300 3,836,487 190,241 169,601 682,694 44, 735 2,126,381 3,x~~ 16, 705 39,~bZ 562,469 4, 757,089 2,585,973 
Kansas .................. 562,944 322,395 21,414 23,073 73, 700 7,286 154,634 5,832 35,371 368, 779 206,859 
:Maine ..•.•••.•.••...•.••. 448,622 204,987 12,104 14,998 78,350 1~,~~ 73,269 700 2,510 .......... 12,053 226,308 142,036 
'Massachusetts ••.••••.••. 605,284 592,553 26,200 36, 637 188,056 280, 702 10,550 6,577 ..... so· 37,892 646,534 359,893 
Michigan ....•.. '. ........ 15,649,24.8 7,471,899 267,056 50.3,251 1, 260, 815 104:887 2, 785,266 2,549 94,030 2,453,965 9,272, 787 6,382,6:34 

Minnesota. •••.•.••......•. 6,074,278 2,775,879 101,685 210,495 631, 775 58,606 1,031,840 723 22,031 100 718,624 3,013,595 1,923,149 
Missouri. •••••••.•.•.•••• 1, 724.,669 894,187 46,301 39, 641 219, 112 16,883 487,608 2,iNg 5,§it 75 76,898 981,458 476,967 
Nebraska ................ 294,708 155, 704 12,300 9,621 32,845 3,153 80,320 ............. 15,916 152,343 68,870 
New Hampshire ••••..••. 56, 700 31, 791 3 100 ... 47;235· 11,518 1,020 13,220 ·····600" 473 · · "i6c)" 2,460 43,280 29,040 
New Jersey ••.•••.•.•.••. 770, 916 603,977 29: 278 111,516 7,983 318, 702 1,509 86,943 754, 909 428,224 

NewYork •••••...••••••. 26,108, 792 12,263,095 4f§'~~i 597,477 3,270,305 25~,~~ 6,154,967 6,036 98,800 1, 14.6 1,459,987 14,970,980 8,556,330 
North Carolina •.••••.•.•. 306,437 182,696 3,000 49,693 85,401 620 1,694. .. 8;52f 19,553 261,819 171,850 
·Ohio •.....•..•..•.•...•.. 25,637,082 12,339,545 472:305 675,635 3,155,115 161:928 6,156,591 4,445 108,334 1,596,671 14,440,461 8, 121, 942 
Pennsylvania •.•....••.•• 6,491,212 4,019,921 108,611 148,402 1,222,897 70,027 2,012,195 454 21,208 220 435,907 4,804,521 2, 722,299 
South Carolina ••...••.... 34,500 23,411 450 535 6,650 290 12,100 ................ 178 2,500 708 36,300 23,910 

Tennessee •••••••.•.•.•••. 1,465,895 838,978 41,213 38,975 268,119 29,018 383,872 ............ 11,440 340 66,001 1,003, 747 590 857 
Vermont ................. 949,520 528,988 21,591 14,435 185,459 f~,g~~ 251,678 .. ·3; 63<» 3,683 438 31, 747 581,949 310:314 

i1jffc~~bi::::::: :: :: :::: 473,693 426,580 12,667 11,367 117,015 230,140 1,720 12,202 24,175 516,358 272,554 
21,540,057 9,591,055 234,664 1,179,261 1,505, 778 100:997 3,836,339 51,518 101,274 --2;300· 2,581,224 11,411,303 7, 473,967 All other states 1 •••••.••• 4,'Z39,323 2,201,884 107, 127 238, 792 536,380 44,794 1,016,821 2,181 24,616 228,873 3,028, 706 1,967,091 

l All other states embrace: Alabama 3 establishments; Arkansa~, 1; Colorado, 3; Florida., 2; Idaho, 1; Kentucky, 6; I,ouisiana, 1; Maryland, 2; Mississippi, 2; North 
Dakota, 2; Oregon, 2; South Dakota, 3; Texas, 4; Washington, 5; West Virginia, 2. 
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