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IRON AND STEEL. 

By WM. G. GRAY, Empm't S1Jeoial Agent. 1 

The statistics given in this report relate only to esfab
lishments which operate blast furnaces, rolling mills 
and steel works, iron-ore forges, and pig and scrap iron 
bloomeries, establishments for the two branches last 
named being reported separately only when the prod
ucts are intended for sale in the general market, and not 
for consumption in other departments of the plants by 
which they are produced. The products of blast fur
naces embrace all kinds of pig iron, spiegeleisen, ferro
manganese, and castings made direct from the furnace. 
The products of rolling mills and steel works embrace 
ingots, direct steel castings, and all rolled or hammered 
iron or steel made by works of this character; they also 
embrace bolts, nuts, nails, spikes, wire, and other highly 
£nished products manufactured by establishments which 
are equipped with hot trains of rolls. In many establish
ments the latter products form the articles of chief value, 
practically all of the rolled material produced being con
sumed in their manufacture. The products of forges 
and bloomeries embrace iron blooms, billets, ancl ham
mered bar iron made directly from iron ore alone, from 
pig iron alone, from scrap iron, and from scmp iron and 
steel mixed. The ton used throughout this report is the 
gross ton, 2,240 pounds. 

In the census for 1870, 1880, and 1890, all quantities 
were reported in net tons of 2,000 pounds, but as gross 
tons are now almost universally used in the iron and 
steel industry, it has been deemed advisable to adopt 
this weight in the present report, changing, of course, 
from net to gross tons in every case the figures already 
printed for the three preceding censuses. 

The period covered by this report is the census year 
beginning on June 1, 1899, and ending on May 31, 
1900, or the business year of the establishments report
ing which most nearly conforms to and precedes this 
year. In the census for 1890 the period covered was 
from July 1, 1889, to June 30, 1890; in the census for 
1880 it was from June 1, 1879, to May 31, 1880; and in 
the census for 1870 it was from June 1, 1868, to May 
31, 1870. As in the census for 1890, this report is 
divided into four parts, as follows: 

Part I.-Tbe iron and steel industry as a whole. 
Part IL-The mlmnfacture of pig iron. 
Part III.-The manufacture of steel ingots and steel 

castings and rolled iron ancl 8teel. 
Part IV.-The manufacture for sale of iron blooms, 

billets, and hammered bar iron. · 

PART I.-THE IRON AND srrEEL INDUSTRY AS A WHOLE. 

In the tables which follow, full and complete data 
will be found for the three brancheE> of the iron and 
steel industry named above. The details for each of 
these branches are shown under their respective head
ings. For the New England, Middle, Southern, and 
Western states they are also shown as a whole and by 
branches as well. 

Table 1 shows the capital invested, persons employed, 

salaries and wages paid, miscellaneous expenses, cost of 
materials used, and quantity and value of products in 
the three branches of the iron and steel industry cov
ered by this report for 1900, 1890, 1880, and 1870. 
For the three periods first named active establishments 
only are included. For 1870 active establishments are 
not separated from iclle establishments. The percent
age of increase or decrease for each period is also shown. 

1 The writer desires to express his sincere thanks to iron and steel manufacturers generally for aid rendered him in the preparation of this report. He is 
under especial obligations to 'l'he American Iron and Steel Association, whose valuable records were of great assistance to him. 
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MANU~.,AOTURES. 

TABLE 1.-IRON AND STEEL: COMPARATIVE SUMMARY, 1870 TO moo, WITH PER CENT OF INCREASE FOR EACH 
DECADE.1 

DATE OF CENSUS. I PER CENT OF INCltEASE. 

1890 1880 1870 
1900 1890 18802 1870• to to to 

1900 1890 1880 

----------------------1-----1------1-----1-----11------
Number of establishments .••.••................••........•.........•........ 
Capital. ..................................................................... . 
Safaried officials, clerks, etc., number ..................................... .. 
Salaries ...••..•••..••...•............................•...............•....... 
Wage-earners, average number ............................................ .. 

Toiiri~~~~~~~~~~~:~~~~:::::::::::::::::::::::::::::::::::::::::::::::::: 
Women, 16 years and over .............................................. . 

ci~f~eii," illiae·r· iii ':Years·:::::::::::::::::::::::::::::::::::::::::::::::: 
Wages ................................................................. .. 

t1~f~1i~r:Ja~i~~~ae~.::::::::::::::::::::::::::::::::::::::::::::::::::::: 
¥~~0o~~~~a~~t;~~: :: :::::: :::::: ::: : ::::: ::: :: : :::::: :::::: :: :: : : : : : : : : : : :: 

669 
4 $590, 530, 484 

9,217 
$11, 741, 788 

222,607 
$120, 836, 338 

219, 635 
$120, 157, 007 

1,071 
S266,888 

1, 901 
$412,443 

$32, 274, 100 
$522, 431, 701 
$804, 034, 918 

29,507,860 

719 
•$414,044,&14 

04, 325 
'$6,462,236 

171, 181 
$89, 273, 956 

168, 943 
$88, 840, 612 

58 
$17, 106 

2,180 
$416,208 

$18, 214, 948 
$327, 272, 845 
$478, 687, 519 

16,264,478 

792 
$209, 904, 965 

(6) 
(0) 
1140, 798 

7 $55, 451, 510 
133,023 

(') 
45 

(') 
7, 780 

(:l 
$191, 271, 150 
$296, 557' 685 

6,486, 733 

808 37.0 
$121, 772, 074 42. 6 

( 6) 113.1 
(6) 81. 7 

77,555 30. 0 
$40, 514, 981 35. ,1 

75,037 30.0 
(') 35.3 

82 1, 746.6 
(') 1,460. 2 

2,436 I •12.8 
('~ •o.9 
(' ' 77.2 

8135, 26, 1321 59. 6 
$207, 208, 696 68. 0 

3, 263, 585 81. 4 

•9.2 •2.0 
97.3 72.4 

···2i:s· .... si:5 
61.0 36.9 
27.0 77.3 

""28:9· ""845:i 
'"i7i:S' '"'2i7:3 

"'7ff ''"4i:i 
61.4 43.1 

150. 7 98.8 

1This summary includes only active establlsbments for 1880, 1890, and l.900; such establishments were not reported separately in 1870. The 669 establishments 
in 1900 include l penal institution, the figures for which are not included in Parts I and II of the Report on Manufactures. 

2 For explanation of the apparent discrepancies in the data for 1870 and 1880, see remarks, page 2, Part I, Manufacturing Industries, 1890, in regard to the depre
ciated currency ol 1870; and in regard to the inclusion of capital, employees. and wages relating to mining and other operations in the figures for 1880, see page 745, 
Statistics of Manufllctures, 1880. 

anecrease. 
4 Includes rented propert}' valued in 1900 at $16,968,821; in 1890 at $8,273,058. 
5 Includes proprietors and firm members, with their salaries; number only reported In 1900, but not included in this summary. (See Tables 71, 72, and 73.) 
•Not reported separately. 
7 Does not include 180 employees and $25,27& wages reported by nn idle establishment in :Minnesota, nnd included in the totals published at the census of 1880. 

These employees were engaged in making repairs to plant. 
s Not report<?d. 
~Includes value of miscellaneous products for which tonnnge was not reported. 

10 Gross ton of 2,240 pounds. 

Capital embraces the amount invested by iron and 
steel establishments in land, buildings, machinery, tools, 
and implements, whether owned or rented, and cash on 
band, bills receivable, unsettled ledger accounts, raw 
materials, stock in process of manufacture, finished 
products on hand, and other sundries. 

Salaried officials embrace all salaried officers of corpo
mtions, and general superintendents, managers, clerks, 
etc. In 1890 the amount drawn as salaries by proprie
tors and firm members is included in the $6,462,236 
reported for that year, but for 1900 the amount paid to 
persons of this class is not included in the $11,741,788 
given in Table 1; in 1900 the number of proprietors 
and firm members was reported, without salaries, and 
will be found in Tables 71, 72, and 73, but they are not 
included in the 9,217 salaried officials shown in Table 1. 

Miscellaneous e:iqJenses comprise the amount paid for 
rent of works, power.and heat, local taxes, rent of offi
ces, interest, insurance, internal-revenue tax and stamps, 
ordinary repairs to buildings and machinery, advertis
ing, contract work, and sundry expenses of all kinds 
not elsewhere reported. The amount expended for 
extensive repairs to buildings, for the erection of new 
buildings, furnaces, and the addition of new machinery 
is included in the amount reported for capital, and not 
in that for miscellaneous expenses. 

In comparing the statistics for 1890 with those given 
for 1870 and 1880, attention was called in the census 
report for 1890 to the :fact that the values reported for 
1870 were expressed in currency which in that year 
was at a considerable discount in gold, the average pre
mium on gold during the twelve months constituting 
the census year from June 1, 1869, to May 31, 1870, 

being about 25.3 per cent. A premium. on gold of one
fourth is equal to a discount on currency of about 
one-fifth. This fact should always be borne in mind 
when comparing the wages paid, cost of materials, 
value of products, etc., in 1870, with similar data for 
subsequent census years, and the figures for 1870 
reduced in the ratio mentioned. 

The fact was also pointed out that the census statistics 
for 1880 included not only the capital invested in blast
furnace plants and machinery and the labor employed 
in the production of pig iron, but also the capital in
vested and labor employed in mining iron ore and coal, 
in coke making, in limestone quarrying, in charcoal 
burning, etc., when the mines, ovens, quarries, or kilns 
were owned or op~rated by establishments which also 
produced pig iron. The cost of materials reported was 
nevertheless apparently the cost at the furnace. In the 
figures of cost for 1880 there is, therefore, a duplication 
to this extent. In the census statistics for 1890 and 
1900, however, the data given for the blast-furnace in
dustry relate only to the manufacture of pig iron, and 
do not include details for any of the other industries · 
named above. These important facts should not be 
overlooked when comparing the statistics for the differ
ent census periods coverecl by this report. 

From Table 1 it will be seen that, while the number 
of establishments has decreased from 808 active and 
idle in 1870 to 669 active in 1900, the capital invested 
has increased from$121,772,074in1870 to $590,530,484 
in 1900; the number of wage-earners, from 17,555 
in 1870 to 222,607 in 1900; the wages paid, from 
$40,514,981 in 1870 to $120,836,338 in 1900; the cost 
of materials used, from $135,526,132 in 1870 to 
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$522,431, 701 in 1900; ancl the value of the products, 
from $207,208,696 in 1870 to $804,034,918 in 1900. 
During the thirty years under review the tonnage of 
pig iron, steel •Castings, rolled products, h~tmmered 
blooms, etc., increased from 3,263,585 gross tons in 1870 
to 29,507,860 tons in 1900. 

Comparing the leading details :for 1900 with those :for 
1890, we find a decrease in the number of active estab
lishments of 50, an increase in the capital invested in 
active establishments of $176,485,640, and an increase 
in the average number of wage-earners of 51,426. 
The number of men, 16 years of age and over, increased 
50,692, and the number of women, 16 years of age and 
over, increased 1,013, but the number of children under 

16 years of age employed sho:ws a decrease of 279. The 
miscellaneous expenses increased $14,059,152 in 1900 
over 1890, the cost of materials, $195,158,856, and the 
value of pToducts, $325,347,399. In quantity, the prod
ucts increased in the same period 13,243,382 tons. 

Table 2 shows the number of establishments, the Cltpi
tal invested, the number of employees, the wages and 
salaries paid these employees, the cost of the materials 
used, and the value of products in 1900, by states, in 
comparison with similar details by states and terri
tories for 1890 and 1880. In the census year 1900 there 
were no territories which produced pig iron or ham
mered bars or blooms, or manufactured rolled iron or 
steel. 

TABLE 2.-IRON AND STEEL: COMPARATIVE SUMMARY BY STATES, 1880 TO 1900.1 

' Nmn- SALARIED OFl'ICIALS, WAGE-EARNERS, 
ber of CLERKS, ETC. 

Miscellitne- Cost of ma- Value of STA.TES. Year. estab- Ca:pit1tl. 
lish- Avemge ous expenses. terlals u~ed. products. 

men ts. Number. Salaries. number. Total wages. 

--------
United States ........................ 1900 669 2$590, 530, 484 9,217 $11, 741, 788 222,607 $120,836,838 $32, 274, 100 $522, 431, 701 $804, 034, 918 

1890 719 2414, OH,8'14 84, 325 •6,462, 230 171, 181 89,27a,956 18,214,948 31!7, 272, 8•15 478, t\87 519 
1880 792 20U, 904, 965 (4) ('I) 1'10,798 55,451, 510 l') 191, 271, 150 296, 557, 685 

---· ---
Alabama .................................. 1900 25 16, 091,479 182 292, 861 7, 238 2,454,401 896,126 10,062, 091 17, 392,483 

18W 35 17, 987, 583 193 319,044 5, 685 2,202, 961 1, 089, 690 7,425, 3-14 12, 5H, 227 
18?0 8 2, 757, 196 .............. ................ 1,626 571, 713 . ............... 601, 073 l, ·152, 856 

California ................................. 1900 3 1, 499, 162 18 22, 250 555 327, 18·! 18, 944 506, 834 900, 8.54 
1800 4 4, 656, (ill 38 56,549 1,114 693, 300 208,088 1, 938, 333 3, 097, 155 
1880 1 1, 000, 000 ........... .................. 319 177, 722 . .............. 535, 500 780,IJOO 

Connecticut ............................... 1900 8 '1, 986, 147 74 109,875 1,828' 959, 825 198,067 2, 3·18, 411 4, 318,431 
1890 13 2, 189, 521 ,11 55, 784 MO 362,405 9(), 123 1, S24, 078 2, 037, 618 
1880 17 21 557' 000 ............ .................. 685 331, 184 . ................ 1, 341, 225 1, 998, 698 

Delaware .................................. 1900 6 4, 207,079 81 132, 677 1,490 705, 3tlG 110,054 l, 635, 762 3, 15U,6H 
1890 7 2,558,865 53 78,061 1, GB7 765~ 158 43,201 1, 549, 539 2, OOH, 570 
1880 8 1, 3-11, ·1G9 ............ ................. 807 84·1,47tl . ................ 1, 2H,Oli0 2, 3{7, 177 

Georgia ........•...•••..................... 1900 3 !iGG, 916 18 13,295 191 48,391 8,300 ~~?·~~~ BOl, 500 
1890 5 908, 2~3 18 23, 125 339 89,045 52, 770 471, 757 
1880 9 9i3, 800 ........... ··------······ 1,303 185,489 .................. li81, 707 9U0,850 

Illinois .... ~ ....................... · ........ moo 26 43, 356, 239 780 920, 091 10,042 9,040, 716 3,208,2•JO 41t 72~), 261 fi0,30:J, 1-14 
1890 2<1 34, 689, 91U 179 209, 308 8,fiSli 5, 2201883 793, 128 30, UB9, ll7·1 39,011,0fil 
1880 16 5, 705:, 620 --········ ·-------······ 5,253 2,508, 718 ··---------··· H,977,146 20,5'15,289 

Indiana ...........•••••...•..............• 1900 27 1'1,ll9·1,210 205 200, 764 7,579 4, 243, 831 376,844 12, ·laB, 7;i.t 19, 338, ·181 
1890 15 ·1, 009, 095 GO 103, 013 2,048 1,151, 1'18 171,548 3, U75, OSG 4, 7·1'2, 760 
1880 12 ~' 283, 000 

________ ... 
·--·-----····- 2,U.18 864, 921 -·------------ 3,293, 073 4,551,403 

Kentucky •.........•.......•......•......• 1900 8 4, 198, \187 95 ms, 50~ 2,402 1, l•J.1, 782 176, 846 ·1,3~1, 100 li, Ui7, 3,13 
1890 9 2;3101 H55 ·18 H3, 089 1,4ar) 670, ·189 115, G•15 1, 7oa, Hi 2, 72&, 603 
1880 18 4, GlO, 035 ........... ................ 4,095 1,31,J,.100 ................. 8, 22a.; 799 [>, 090, 029 

Maryland ................................. moo 9 3, 7liil,OO~ 55 77, H7 2,138 11 mm, 753 508, 298 G,88K, \llll S, 739, 401i 
1890 10 ·1,217,57·! 25 24, 3[)8 ~:m 37l, 9Uo •JG, 077 2., 217, 173 2, 809, 208 
1880 18 ·1, ·102, 125 ······---- ................. 905, ouo .. .............. 2, 888, 5711 4, •170, 050 

Massachusetts ..... ~· ... -.................. 1900 8 13, 738,fi93 98 162, 017 0 125 3,408,827 1, 001, 750 7, 512, 888 13, ·IUl, 159 
1890 15 9, 005, 555 1:!7 182, 9Q.1 0:210 2, 4G\J, 07fi 208,202 G, 951, 018 11, 201, 1'19 
1880 2·1 (i, 16:J, ·108 ··-···---· . ---..... -. ~ .. 6,513 2, 570, 53U ................ Ii, 657, 232 10, 2H8,9~1 

ichigan ..•...•......... : ................. 1900 10 3, 934, 050 72 95, 076 1,972 o.n,om 277, 827 3, 770,213 5, 90~, 058 
1890 19 O,U9!i,fif1 82 139, 756 l, 1127 750, 3Gl 309, 163 4, 135,9Ul 5,820,813 
1880 15 3, 342, 380 ........... ............... 3,089 922, 597 . ................. 3,270,420 4, 5Ul, G13 

M 

Missouri ................................... 1900 7 2, 611, 278 68 95,331 1,868 1, OOG, 58'1 100,021 2,004,533 8,ll7,1,li66 
1890 9 3, 495, 913 ~15 65, 802 1,269 055,099 175, 924 2,079,2M 3,287,542 
1880 12 5, G98, 600 ........... ................. 3,139 73'1,575 .. ................. 3, 249,558 4, O!i0,530 

New Jersey ................................ 1900 25 20, 336,609 332 497,245 8,288 3,892,941 1,140, 984 16,810,,J25 24,381,699 
1890 28 11,097,362 146 238,183 5,150 2,546, 791 639,351 7,081,046 11,018,575 
1880 37 8, 764,050 ................ ·····--·-----· 4,792 1, 808, <148 ................ 6,556, 283 10,8·11,896 

New York ...••..••......•.......••........ 1900 30 13,292, 340 238 377, 988 5,418 3, 062, 711 603,558 7,676,155 13,858, 553 
1890 44 rn, 282,435 180 301,843 6,8,18 8, 803, 811 877,541 10,424,852 15,849, 537 
1880 74 19,752,471 ·--------- ···········--· 11,444 4, 099, 451 -·-··········- 18,395,229 22,219, 219 

Ohio ....................................... 1900 107 80,477, 552 1,ii~~ 1,592,501 33,677 19, 730, •169 4,400,859 91, s29, ao1 188, 935, 256 
1890 101 37,642,887 864,528 28, 646 13, 262, 141 2, 293, 008 44, 5f>l, 301 65, 206, 828 
1880 103 22, 807, 606 .. -----.. -- ................ 20,071 8, 265, 070 . ................ 23, 997, 915 34, 918, 300 

Pennsylvania ••.•••••••...........•...•••. 1900 291 321, 985, 659 5,068 6,184, 780 110,861 61, 908, 405 17' 8•15, 789 283, 1'12, 785 43'1,'1<15,200 
1890 311 226, 294, 407 2,099 B,129,515 92,473 49, 550, 665 9, 764, 737 180, 220, 237 264, fl71, 624 
1880 321 102, 950, 228 ............. ..................... li7,95? 25, 095,850 . ............... 92, 207, 030 145, 576, 268 

enncssee ........••..••.•.•..••......•..•. 1900 16 5,432,665 96 118,244 1,979 539, 304 220, 365 3,4.04,154 5,080, 624 
1890 15 4, 613,355 85 118,446 1,472 657, 075 276,869 2, 943, 671 4, 247, 868 
1880 29 2,862,826 ................................. s,077 659, 778 . .................. 1, 376, 059 2,274, 208 

T 

lThis summary includes only active establishments. 
2Includes rented property valued in 1900 at $16,968,821; in 1890, n.t $8,273,058. · 
•Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary, 
•Not reported separately. • 
5 Not reported. 
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TABLE 2.-IRON AND STEEL: COMPARATIVE SUMMARY BY STATES, 1880 TO 1900 1-0ontinued. 

I Num~ SALARIED OFFICIALS, WAGE-EARNERS. 

I Year. 
ber of CLERKS, ETC. 

Miscellnne- Cost of ma- Value of 
S'fATES, estnb-

lish-
men ts. 

'.l'exas ... _ ............................... ..[ 1900 3 
1 • 1890 

_,._ ....... 
1880 1 

Virginia ................................... 1900 20 
1890 21 
1880 21 

West Virginia ............................. 1900 11 
1890 12 
1880 16 

Wisconsin ................................. 1900 12 
1890 9 
1880 8 

All other states• ........................... 1900 14 
1890 

I 
13 . 1880 24 

---
l This Humm1lrv includes only active establishments. 
s Included in.: all other states." 

Capital. 

$379, 215 .............. 
40,000 

6, 9Jl, fl9f, 
6, 330, 993 
2,294, 713 

8,202, 910 
6,458, 924 
3, 712,616 

5,918,329 
6 461 531 
2: 76s:21s 

7,514,360 
5,446,875 
3,021,603 

Number. Salaries. 

-· 
14 $9,160 

1 .......... .......... -... 
j .......... ·············· 

I 150 208,6119 
100 1-15,908 

1--···----- ................ 

I 
105 129,477 

76 103,4-15 

1·-----·--· ·············-
I 91 115.440 

30 50, 75.1 

1::::::~~: 
.............. 

174, 787 
128, 161 

·············· 
I 

ous expenses, ter,ials used. products. Average Total wnges. number. 

2·18 
--;,;1-·1 

SS, 229 $90,439 $172, 468 
...... i4o· ------·21;120· ·····-········ ....... 23;530· ........ ail;ooii 

·····-········ 
3,097 980, 587 248, 314 5,498, 672 8,3.fi,888 
3,010 1, 117, 452 373, 749 4,404,452 6,326,084 
2,522 665, 432 ................ 1, 496, 151 2,685,999 

4,467 2, 293, 524 225, 1G5 10,422, 322 16,514,212 
3,757 1, 734, 764 H7,432 7, 906, 036 10, 556,865 
4,121 1,541, 816 ................. 3,484, 625 6,054,032 

1, 9'21 1,21G,850 361,571 5,410, 066 8,905, 226 
l,8VO 981, 787 175, 405 4,613, 753 6,501,71il 
2,153 1,004, 931 ................ 3,830, 667 6, 580, 391 

2,617 1,268, 135 395, 943 5, 541, 189 8,510,528 
1,690 711,550 297,177 2,417,165 4,031,794 
2,826 815,595 .............. 2, 951, 255 4, 203, 901 

sJncludes establishments distributed us follows: 1900-Colorado, 3; Kansas, I; Maine, l; l\!innesota, 3: Nortb Carolina, 2; Oregon, 1; Rhode Island, 1; Wnshlng
ton, l; Wfoming, 1. 1890-Colorado, 2; Iowa, 1: Maine, 2; Minnesota, l; New Hampshire, l; North Curolina, 1; Oregon, 1; Rhode Island, l; Texas, l; Washington, 
1: Wyoming, 1. 1880-Colorado, 1; District of Columbia, 1; Kansas, 2; Maine, 3: Nebraska, 1; New Hampshire, 2; North Carolina, 9; Oregon, I; Rhode Island, l; 
Vermont, 2; Wyoming, 1. 

As shown above, Pennsylvania, Ohio, and Illinois 
were far in the lead of all other states in 1900 and 1890 
in the amount of capital invested, in the number of 
wage-earners employed, in the amount paid for wages, 
in the amount expended for materials, and in the value 
of the products made. It may, therefore, be of interest 
to briefly call attention to the figures reported by each 
of these states for the census periods covered by the 
table. 

Of the total capital reported for active establishments 
in 1900, namely, $590,530,484, Pennsylvania contributed 
$321, 985, 659, or considerably over one-half, as compared 
with $226,294,407 in 1890 (total, $414,044,844), still over 
one-half, and $102,956,223 in 1880 (total, $209,904,965), 
a little less than one-half. The average number of wage
earners employed in tbe whole country in 1900 was 
222, 607, who w.ere paid wages amounting to $120,836,338. 
0£ these totals Pennsylvania gave work to 110,864 
wage-earners, almost one-half of the total reported, 
paying them $61,908,405, or over one-half of the wages 
paid in this industry in the United States. 

In 1890 the average number of wage-earners reported 
by the state was 92,473, and for the whole country it 
was 171,181. In this year Pennsylvania. employed 
considerably over one-half of the entire number re
ported. The amount of wages paid by Pennsylvania 
in 1890 was $49,550,665, as compared with $89,273,956 
paid by the country at large. In 1880 the average num
ber of wage~earners given employment in Pennsylvania 
was 57,952, and tbe wages paid amounted to $25,095,850. 
In the whole country the average number of wage
earners reported was 140, 798, and the wages paid 
$55,451,510. In this year Pennsylvania employed con
siderably less than one-half of the total wage-earners 
reported, but paid those at work within its borders 
almost one-half of the total wages reported for the 
country at large. 

In 1900 the cost of all materials used by ii-on and steel 
establishments, including fi·eight charges, amounted to 
$522 431,701. Pennsylvania's contribution to this total 

was $283,142,785, considerably more than the total cost 
reported by all the other states in the Union. In 1890 
the amount reported by Pennsylvania for cost of mate
rials was $180,220,237, compared with $327,272,845 
for the whole country, and in 1880 it was $92,267,030, 
compared with $191,271,150 for all the states. The 
value of the iron and steel products reported by Penn
sylvania in 1900 was $±34,445,200, compared with 
$804,034,918 for the United States, or 54 per cent 
·of the total value reported. In 1890 the :figures for 
Pennsylvania were $264,571,624, and for the whole 
country they were $478,687,519, Pennsylvania's con
tribution amounting to 55.3 per cent, slightly more 
than in 1900. In 1880 the value of the products made 
by iron and steel establishments in Pennsylvania was 
$145,576,268, as compared with $296,557,685 reported 
by the United States, the proportion of Pennsylvania 
being 49.1 per cent. 

Of the total capital invested in 1900, Ohio, which 
ranked second in the manufacture of iron and steel, 
reported $86,477,552, as compared with $37,642,887 in 
1890 and $22,807,606 in 1880. The average number of 
wage-~arners reported was 33,677 in 1900, 23,546 in 
1890, and 20,071in1880, the wages paid to these work
ers amounting to $19, 730,469 in 1900, $13,262,141 in 
1890, and $8,265,070 in 1880. The cost of materials, 
including freight charges, was $91,329,307 in 1900, 
$44,551,301 in 1890, and $23,997,915 in 1880. The 
value of the products amounted to$138,935,256inl900, 
compared with $65,206,828 in 1890 and $34,918,360 in 
1880. The increase in capital invested in 1900 over 
1890 was $48,834,665, and over 1880 it was $63,669,946. 
With regard to wage-earners, the average number em
ployed in 1900 increased over 1890 by 10,131 and over 
1880 by 13,606. The wages paid increased in 1900 
over 1890 by $6,468,328. As compared with 1880, the 
increase in wages in 1900 amounted to $11,465,399. _ 
The cost of materials in~reased in 1900, as compared 
with 1890, $46,778,006. As compared with 1880, the 
increase was $67,331,392. The value of products was 
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$73, 728,428greaterin1900thanin1890, and $104,016,896 
greater than in 1880. 

Illinois, which was third in importance in 1900 in the 
manufacture of iron and steel, had capital invested in 
that year to the amount of $43,356,239, compared with 
$34,689,919 in 1890 and $5,795,620 in 1880. The aver
age number of wage-earners employed in 1900 was 
16,642, compared with 8,685 in 1890 and 5,253 in 1880. 
The wages paid amounted to $9,640,716 in 1900, 
$5,220,883 in 1890, and $2,508,718 in 1880. For mate
rials, the active iron and steel establishments in Illinois 
paid $41,729,261 in 1900, $30,039,674 in 1890, and 
$14,977,145 in 1880. The value of their products 
amo11.nted to $60,303,144 in 1900, $39,011,051 in 1890, 
and $20,545,289 in 1880. The increase in the capital 
invested in 1900 over 1890 was $8,666,320, and over 
1880 it was $37,560,619. Compared with 1890, the 
increase in wage-earners in 1900 was 7,957, and coin
pared with 1880 it was 11,389. The increase in the 
wages paid in 1900 over 1890 was $4,419,833, and 
over 1880 it was $7,131,998. Materials in 1900 cost 
$11,689,587 more than in 1890 and $26,752,116 more 
than in 1880. The value of the products was $21,292,093 
greater in.1900 than in 1890, and $39,757,855 greater 
than in 1880. 

Combining the leading details for these three states 
for 1900, and comparing the totals thus reached with 

• similar data for 1890 and 1880, the following results 
are obtained: Capital invested in 1900, $451,819,450, 
compared with $298,627,213 in 1890 (increase, 
$153,192,237), and $131,559,449 in 1880 (increase in 
1900 over 1880, $320,260,001). Average number of 
wage-earners employed in moo, 161,183, against 124,704 
in 1890 (increase, 36,479), and 83,276 in 1880 (increase 
in 1900 over 1880, 77,907). Wages paid in 1900, 
$91;279,590, compared with $68,033,689 in 1890 (in
crease, $23,245,901), and $35,869,638 in 1880 (increase 
in 1900 over 1880, $55,409,952). Cost of materials in 
1900, $416,201,353, compared with $254,811,212 in 1890 
(increase, $161,390,141), and $131,242,090 in 1880 (in
crease in 1900 over 1880, $284,959,263). Value of 
products in 1900, $633,683,600, against $368,789,503 in 
1890 (increase, $264,894,097), and $201,039,917 in 1880 
(increase in 1900 over 1880, $432,643,683). The details 
given above show that in 1900, 76.5 per cent of the total 
capital reported by all active iron and steel establish
ments was invested in the three states named, against 
72.1 per cent in 1890 and 62.7 per cent in 1880; that 
these states employed 72.4 per cent of the number of 
wage-earners reported for 1900 for the entire iron and 
steel industry, against 72.8 per cent in 1890 and 59.1 
per cent in 1880; that they paid these wage-earners in 
1900, 75.5 per cent of the total wages paid in the United 
States to workmen engaged in the manufacture of iron 
and steel, against 76.2 per cent in 1890 and 64. 7 per 
cent in 1880; that they paid for materials in 1900, 70. 7 
per cent of the total cost reported by all iron and steel 
establishments, against 77.9 per cent in 1890 and 68.6 
per cent in 1880; and that the value of the iron and 

steel products manufactured within their borders 
amountecl in 1900 to 78.8 per cent of the total value re
ported for the country at large, against 77 per cent in 
1890 and 67.8 per cent in 1880. 

Ranking the remaining leading iron and steel manu
facturing states according to the value of their prod
uds in 1900, New Jersey was fourth, Indiana, fifth, 
Alabama sixth, West Virginia seventh, New York 
eighth, Massachusetts ninth, Wisconsin tenth, Mary
land eleventh, Virginia twelfth, Kentucky thirteenth, 
Michigan fourteenth, and Tennessee :fifteenth. In each 
of these states the iron and steel produced in 1900 
amounted in value to over $5,000,000 but less than 
$25,000,000. In the same year the value of the iron 
and steel proclucts of none of the other states enumer
ated in the table exceeded $5,000,000. 

With the exception of California, Georgia, and New 
York, all the states named in the table increased the 
value of their output in 1900 compared with 1890. In 
California the decrease was quite marked, the value 
declining from $3,097,15p in 1890 to $900,854 in 1900, 
a loss of $2,1961301. During the same years the aver. 
age number of wage-earners employed in this state fell 
from 1,114 in 1890 to 555 in 1900, a decrease of 559. 
Since the close of the census year the iron and steel 
industry of California has still further declined. In 
1900 the value of the iron and steel produced by 
Georgia amounted to $391,599, compared with $471, 757 
in 1890, a decline of $80,158. In 1880 the value of its 
iron and steel products amounted to $990,850. The 
decline in the twenty years was, therefore, $599,251. 
The number of wage-earners employed decreased from 
1,303 in 1880 to 339 in 1890 and to 194 in 1900, a total 
loss of l,109. New York shows a very heavy decline 
in 1900 in the value of its iron 11nd steel products, com
pared with 1880, the decrease in the twenty yea1·s 
amounting to $8,360,660. From 1890to1900 the falling 
off amounted to $1,990,984. The average :i;iumber ·of 
wage-eamers employed in 1880 was 11.,444. In 1890 
the number had clecreased to 6,848; and in 1900 the latter 
number had fallen to 5,418, a loss during the two dec
ades of 6,026. 

With the exception of the three states named above, 
Delaware was the only state which reportecl a decrease 
in the number of wage earners employed in 1900 com
pared with 1890. In the year last named the number 
employed was 1,637, but in 1900 only 1,490 were re
ported, a loss of 147. During the same period, how4 

ever, Delaware increased the yalue of its iron and steel 
products from $2,608,670in1890 to\$3,159,641 in 1900, 
a gain of $550,971. 

The ever increasing consumptive powers of the United 
States for iron and steel, and the phenomenal growth of 
the industry as a whole during the last thirty years, are 
most strikingly shown by comparing the production of 
1900 with that of 1870. In the former year the pro
duction of iron and steel amounted to 29,507,860 gross 
tons, while in the latter year it amounted to only 
3,263,585 tons, an increase during the thirty years 
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under review of 26,244,275 tons, or 804.2 per cent. 'rhe 
steady growth of the industry by decades is also forci
bly shown by comparing the figures for each of the 
census periods. 

In 1870 the total production of iron and steel amounted 
to 3,263,585 gross tons; in 1880 it had grown to 
6 486 733 tons an increase of 3,223,148 tons, or 98.8 
' ' ' per cent; in 1890 it had jumped to 16,264:,478 tons, 

an increase of 9,777,745 tons, or 150.7 per cent; and 
in 1900 it had reached the unprecedented total of 
29,507,860 tons, an increase of 13,243,382 tons, or 81.4 
per cent. In other words, notwithstanding the fact 
that the production of 1890 was of very large propor
tions, representing as it did an increase over 1880 .of 
one and one-half times the output of that year, them
crease in the production of 1900 over 1890 was over 
three-fourths of the total production of the year last 
named. This is indeed a remarkable showing for the 
closing year of the nineteenth century. 

But coexistent with the ?henomenal growth of the 
iron and steel industry from 1870 to 1900, there was a 
still more wonderful decrease i)1 the cost to consuiners 
of all iron and steel products. The .installation at mod
ern plants of the latest labor-saving machinery, the 
employment of highly skilled managers and workmen, 
and the ever increasing demand for iron and steel prod
ucts have all tended to lower the price of :finished 
materials to consumers. Thirty years ago the aver
age price per ton of the 3,263,585 tons of products 
was $63.49; ten years later, in 1880,when the produc
tion amounted to 6,486, 733 tons, the average price was 
$45. 70 per ton; in 1890, ten years ago, when the pro
duction had grown to 16,26±,478 tons, it was $29.43 per 
ton; and in 1900, a year of high prices and of great 

prosperity, when the production reached the eI!ormous 
total of 29,507,860 tons, the average price per ton had 
fallen to $27.25, considerably less than one-half the 
price prevailing thirty years ago, and less than two
thirds of the price realized twenty years ago. 

Summarizing the results shown above for 1900, com
pared with 1870, there was a wonderful growth in pro
duction and a phenomenal decrease in the average price 
per ton of products. 

CONSOLIDATIONS. 

In the decade from 1890 to 1900 a large number of 
consolidations of iron and steel establishments were 
effected. During the census year 1900 there were 14 
companies which owned or operated 136 blast furnaces 
with an annual capacity of 11,550,000 gross tons of pig 
iron, or over 54 per cent of the capacity reported for 
the whole country; 7 companies which had 41 Besse
mei· steel converters with an annual capacity of 8,000,000 
tons of steel ingots or castings, or over 69 per cent of 
the total capacity; 12 companies which had 142 open
hearth furnaces with an annual capacity of 3,370,000 
tons of steel ingots or castings, or over 59 per cent of 
the total capacity; and 19 companies which had 158 roll
ing mills with an annual capacity of 16,418,000 tons of 
rolled and forged iron and steel products, or over 60 
per cent of the total capacity. 

COMPARATIVE PRODUCTION BY STATES AND TERRITORIES. 

Table 3 shows the production of all forms of iron 
and steel, by states and territories, for 1870, 1880, 
1890, and 1900, and the rank of each producing state 
or territory for each of the periods named. 

TABLE 3.-IRON AND STEEL: TONS OF PRODUCTS, BY STATES, WITH RANK, 1870 TO 1900. 

RANK, TONS OF PRODUCTS. l 

STATER. 

lllOO 1890 1880 1870 1900 1800 1880 1870 

United States ......................................................................................... . 29, 507, 860 16,264,478 6,486, 733 3, 263,585 

15,290, 711 8, G22, 745 3,229,168 1,640,007 
5, 297,191 2, 210, 296 830,483 401,579 
2, 954,876 1,479, 75.J. 373,185 23,001 
1,303, 595 864, 120 56,237 6,304 

541, 106 347, 506 131,685 64,587 
475, 635 530, 100 53,J,196 400,229 
469,060 325, 722 49, 752 83, 782 
468, 558 109, 088 99,048 85,200 
425, 946 113, 090 85,819 57,2i5 
401,827 258,784 159, 763 37, 709 
387, 619 282,625 68,839 S0,629 
292, 154 270, 920 217, 732 102,912 
255,875 83,.357 110,492 77,439 
232,815 30,207 4,018 

(
2
)77,392 221,860 239, 656 127,426 

140,532 141, 965 126,179 76, 916 
100,001 114,945 112,284 84,728 

54,365 44,627 33,983 22,594 
53, 025 52, 176 30,284 7,417 
42,51!8 2,290 <i.500 I 

(2) 
25,419 50,667 2,679 
21,505 27,633 s1,:; 8,602 
11,543 3,015 1,608 

9, 789 7,991 1,250 (2) 
9,422 8,308 8, 741 (•) 
5,618 11, 613 7,263 3,942 
5,000 4,274 (•) (2l 
4,505 7,510 2,857 (2 
2, 750 12,500 9, 702 15,302 

!") 5,938 7, 123 fl ') i!ll, 056 
(') ') 

!!l 17,013 (') 
5,911 1,362 

') ~~i 1,786 (') 

('l 236 (') 
(' (') 395 

===========i====ii=======lc========li=======+===== 
Penns;-!Ynnla ................. .'......................................... .... 1 1 1 1 
Ohio......................................................................... 2 2 2 2 
Illinofa .......................... ·............................................ 3 3 ·1 15 
Alabama . . . .. . . . . . . . . . . . .. .. . . .. . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . .. .. . .. . . . . . . 4 4 15 20 

~f~~~~i~i:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ ~ 1~ ~~ 
~!~!:::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::: J ~~ i! i~ 
Tennessee................................................................... 11 8 14 14 

~g~~~i~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::: ~ iii 1~ i 
Miehigan.................................................................... I~ i~ 2J ...... 8. 
:Massaehusetts............................................................... 16 12 9 9 
Missouri..................................................................... 17 13 10 6 
Connecticut................................................................. 18 19 17 16 
Delaware.................................................................... 19 17 19 19 
Minnesota ........................................................... ;....... 20 30 ............... . 
California .. . . . . . . . . ... .. . . . . . . . . . . .. . . .. . .. . . . .. . . . . . . . . .. . .. .. . . . . .. . .. .. . . 21 18 21 22 
Georgia.......................................................... . . . . .. .. .. .. 22 21 18 18 
North Carolina . . . .. .. . . . . . . . .. . . . . .. .. . . . .. . . . . . .. . . . .. .. .. . . . . . . .. . . . .. .. . . 23 29 31 23 

-~·~'.\\ •::•::•••:•·······················:··················::• ..... ~ ...... 1 .. :.: :~2~6; ::::::2: ',4 -···---·---··--·-·· ·················--·--·---······························ ......... . 

~'~~~~?.!£?~~~~'.~:::::::::::::::::::::::::::::::::::::::::::::::::::::~::: :::::::: :::::::: ···--~~. :::::~i:I 
l Gross ton of 2,240 pounds. •None reported. 
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During the census year 1900 there were 29 states 
which produced iron or steel in the form of pig iron, 
steel ingots or castings, rolled iron or steel, or ham
mered blooms and bars for,sale, compared with 31 states 
and territories in 1890 which manufactured similar 
products, 32 in 1880, and 25 in 1870. 

For over a hundred years Pennsylvania bas led in the 
manufacture of iron and steel in the United States, and 
in 1900 it still held this position, being far in the lead 
of any other state in that year, its production amount
ing to 15,290,711 gross tons, as compared with 8,622,745 
tons in 1890, 3,229,168 tons in 1880, and 1,640,007 tons 
in 1870. Of the total production of the whole country 
Pennsylvania contributed 51.8 per cent in 1900, against 
53 per cent in 1890, 49.8 per cent in 1880, and 50.3 per 
cent in 1870. This state has produced practically one
half of the total quantity of iron ancl steel reported 
by the whole country for each of the four census peri
ods named above. From 1890 to 1900 its increased 
production amunted to 6,667,966 gross tons, or 77.3 
per cent, compared with an increase in the whole 
country during the same period of 13,243,382 tons, or 
81.4 per cent. From 1880 to 1890 its output increased 
5,393,577 tons, or 167 per cent, while the increased 
production of the whole country was 9,777,745 tons, or 
150. 7 per cent. From 1870 to 1880 its production in
creased 1,589,161 tons, or 96. 9 per cent, and the output 
of the country at large increased 3,223,148 tons, or 98. 8 
per cent. 

Ohio ranked second in production in 1900, 1890, 1880, 
and 1870, its output in the first period named amount
ing to 5,297,191 tons, against 2,210,296 tons in the 
second, 830,4:83 tons in the third, and 401,579 tons in the 
fourth period. Ohio's increased produetion in · 1900 
over 1890 amounted to 3,086,895 tons, or 139. 7 per cent, 
compared with an increase of 1,379,813 tons in 1890 
over 1880, or 166.1 per cent, and of 428,904 tons in 1880 
over 1870, or 106.8 per cent. Of the total production 
for the whole country for 1900, Ohio contributed 18 
per cent, compared with 13.6 per cent in 1890, 12.8 per 
cent in 1880, and 12. 3 per cent in 1870. 

Illinois ranked third in production in 1900 and 1890, 
fourth in 1880, and :fifteenth in 1870, its total output in 
1900 amounting to 2,954,876 tons, against 1,479,754 
tons in 1890, 373,185 tons in 1880, and 23,001 tons in 
1870. In 1900 it increased its production over 1890 by 
1,475,122 tons, or 99.7 per cent, compared with an 
increase of 1,106,569 tons in 1890 over 1880, or 296.5 
per cent, and of 350,184 tons, or 1,522. 5 per cent, in 1880 
over 1870. Of the total production for the whole 
country, lllinois contributed 10 per cent in 1900, against 
9.1 per cent in 1890, 5.8 per cent in 1880, and seven
tenths of 1 per cent in 1870. 

Alabama was fourth in rank in 1900 and 1890, :fif
teenth in 1880, and twentieth in 1870, its total pr~duc
tion in 1900 amounting to 1,303,595 tons, against 864,120 
tons in 1890, 56,237 tons in 1880, and 6,304 tons in 1870. 
In 1900 it increased its production over 1890 by 439,475 

tons, or 50. 9 per cent, as compared· with an increase in 
1890 over 1880 of 807,883 tons, or 1,436.6 per cent, and 
in 1880 ovei• 1870 of 49,933 tons, or 792.1 per cent. 
Alabama contributed to the total pn?cluction of the 
country 4.4 per cent in 1900, 5. 3 per cent in 1890, 0. 9· 
per cent in 1880, and 0.2 per cent in 1870. 

The four states named above-Pennsylvania, Ohio,. 
Illinois, and Alabama-produced, as a whole, during 
the census year 1900, 24,846,373 tons of iron and steel,. 
compared with 13,176,915 tons in 1890, 4,489,073 tons. 
in 1880, and 2,070,891 tons in 1870. In 1900 their pro
portion of the total production of the country was 84. 2 
per cent, in 1890 it was 81 per cent, in 1880 it was 69. 2 
per cent, and in 1870 it was 63. 5 per cent. They in-

. creased their aggregate production in 1900 over 1890· 
by 11,669,458 tons, or 88.6 per cent; in 1890 over 1880· 
by-8,687,842 tons, or 193.5 per cent; and in 1880 over 
1870 by 2,418,182 tons, or 116.8 per cent. 

West Virginia was fifth in rank in 1900, having ad
vanced from the tenth position in 1870 to the seventh. 
position in 1880, and to the sixth position in 1890, its. 
prodqction amounting to 541,106 tons in 1900, against 
347,506 tons in 1890, 131,685 tons in 1880, and 64,587 
tons in 1870. New York, whieh occupied the fifth rank 
in 1890, fell to the sixth in 1900. It was third in 
both 1880and1870. Its production in 1900 was 475,635 
tons, against 530,100 tons in 1890, 534,196 tons in 1880, 
and 400,229 tons in 1870. It will probably hereafter as
sume a more important rank in the list of iron and steel 
producing states, as a large and modern plant for the· 
manufacture of pig iron, Bessemer steel, open-hearth. 
steel, Bessemer steel rails, and other leading rolled 
products is now being erected near Buffalo. Virginia 
was seventh in both 1900 ancl 1890, htwing advanced to· 
this position from the sixteenth plrtce in 1880. In 1870 
it occupied the thirteenth position. Maryland was 
eighth in rank in 1900, having jumpecl to this place 
from the :fifteenth position in 1890. In 1880 its rank 
was twelfth and in 1870 it was :fifth. Indiana held the· 
ninth place in 1900, the fourteenth in 1890, the thir
teenth in 1880, m1d the eleventh in 1870. Wisconsin 
was tenth in rank in both 1900 and 1890, sixth in 1880, 
and twelfth in 1870. Tennessee, which held the eighth 
rank in 1890, fell to the elevent"h phtee in 1900. In 
both 1880 ttnd 1870 it held the fourteenth place. New 
Jersey fell from the ninth position in 1890 to the twelfth 
in 1900. In 1880 it was fifth in rank and in 1870 it 
was fom·th. Kentucky advanced from the sixteenth 
position in 1890 to the thirteenth in 1900, but in 1880, 
it occupied the eleventh position and in 1870 the seventh. 
Colorado was fourteenth in rank in 1900, having ad
vanced to that place from the twentieth position in 
1890, and the twenty-seventh in 1880. In 1870 it was. 
not enumerated among the producers of iron or steel. 
Michigan, which ranked eighth in both 1870 and 1880, 
and which in 1890 had fallen to the eleventh place, 
reached a still lower rank in 1900, its position in that 
year being fifteenth. Massachusetts, which was the-



10 MANUFACTURES. 

first of the original colomes to manufacture iron, and 
which occupied the ninth rank in 18'70and1880, declined 
to the twelfth position in 1890, and to the sixteenth in 
1900. :Missouri was seventeenth in rank in 1900, having 
fallen from the sixth place in 1870 to the tenth in 1880 
and to the thirteenth in 1890. Connecticut held almost 
the same rank in 1900 as in 1870, its position in the year 
l~st named having been siXteenth, seventeenth in 1880, 
nineteenth in 1890, and eighteenth in 1900, a slight re,cov
ery in the latter year, as compared with ten years ago. 
During the thirty years above enumerated, however, 
the production of iron and steel in this state advanced 
from 22,594 tons in 1870 to 5±,365 tons in 1900, show
ing that, while the rank of the state has slightly declined 
in the period named, there has been a :fair growth in 
production. Delaware occupied exactly the same rank 
in 1900 as it did in 1870 and 1880, namely, nineteenth. 
In 1890 it hacl advanced to the seventeenth position, 
only to fall back in 1800 to its former place. Minnesota 
did not produce iron or steel in 1870 or 1880. In 1890 
it was thirtieth in rank, and in 1900 it had advanced to 
the twentieth place. California occupied the tw,enty
first rank in 1900, the eighteenth in 1890, the twenty
first in 1880, and the twenty-second in 1870. Its pro
duction of iron and steel has gradually declined during 
recent years. Georgia fell from the eighteenth rank 
in 1870 to the twenty-second in 1900. In 1890 it held 
the twenty-first rank, and in 1880 the eighteenth, the 
same as in 1870. North Carolina ranked twenty-third 
in 1900, twenty-ninth in 1890, thirty-fhst in 1880, and 
twenty-third in 1870. Wyoming occupied the twenty
fifth-rank in 1900, the twenty-fourth in 1890, and the 
twenty-third in 1880. It was not a producer in 1870. 
Rhode Island ranked twenty-sixth in production in 1900, 
twenty-third in 1890, twenty-fourth in 1880, and twenty
:first in 1870. Its iron and steel industries have shown 
-a gratifying growth since the close of the census year 
1900. Maine Tanked seventeenth as a producer in 1870, 
twenty-second in 1880 and 1890, and twenty-ninth in 
1900. Its production in 1870 amounted to 15,302 tons, 
but in 1900 it made only 2, 750 tons. 

With the exception of California, Georgia, Maine, 
Massachusetts, Michigan, Missouri, New York, Oregon, 
:and Rhode Island, ail the states producing iron and 
steel in 1900 increased their output over 1890. The 
falling off in Massachusetts was very slight, the decrease 
amounting to only 1,433 tons. In Missouri the loss 
amounted to 14,944 tons. New York's loss was 58 561 

' l 
tons, compared with its production of twenty years ago, 
and 54,465 tons compared with its output ten years 
ago; but, as heretofore stated, its productive capacity 
in the immediate future will probably be considerably 
augmented. Georgia has suffered a steady decline in 
production since 1880, its output in that year amount-

ing to 9,881 tons more ~han in 1900. California's pro
duction in 1900 was a little over one-half of its output 
in 1890, and its productive capacity has still further de
clined since the close of the. census year, one or two 
plants which were active in that year having been 
recently abandonecl. Maine had two establishments in 
operation in 1890, but one only in 1900. Its decreased 
production amoimted to 9,750 tons. Rhode Island had 
but a single establishment in operation in both 1900 and 
1890. Its production in the former year was about 
one-half of its output in the latter year. 

The states which show an increase of over 1,000,000 
tons in production in 1900 over 1890 are Pennsylvania, 
Ohio, ancl Illinois. Those showing an increase of over 
300,000 tons are Alabama, Indiana, and Maryland; and 
those showing an increase of over 100,000 tons are 
Colorado, Kentucky, Tennessee, Virginia, "\Vest Vir
ginia, ancl Wisconsin. None of the remaining pro~ 
ducing states show an increase of over 50,000 tons. 

CAPITAL. 

Table 4: is a comparative summary of the capital in
vested in active, idle, and bgikling establishments (includ
ing rented property) as returned at t4e censuses 1880 to 
1900, inclusive. Idle establishments embrace all plants 
which were not in operation during the census years enu
merated, but which were in good condition and could 
readily be put into operation. Establishments which 
at one time were engagec1 in the manufacture of iron 
and steel, but which were not likely to resume opera~ 
tions, are not included in this table.· 

TABLE 4.-IRON AND STEEL: DISTRIBUTION OF CAPITAL 
IN ACTIVE AND IDLE ESTABLISHMENTS AND TH08E 
IN COURSE OF CONSTRUCTION, 1880 TO 1900. 

Num-1 
CAPlTAL. 

Year. 
ber of/ I Buildings, CLASSES. estab-' Land, Hsb- I Total. machlnerl, 
ments. 1 tools, anc ~~~dr~~~ 

I !implements. 

--
I I Total. ............... 1900 797 I' $615, 165, 213 i8305, 284, 033 $309, 881, 240 

1890 872 I 1430, 505, 580 212, 595, 672 217, 909, 908 
1880 1,005 I 22so, 971, s84 122, 004, 227 108, 967' 657 

Active .................... 1900 669 

I 

590, 530, 484 1287, 669, 533 302, 860, 951 
1890 719 414, 044, 844 200, 197' 208 213, 847, 636 
1880 792 209, 904, 965 1112, 320, 428 97,584,537 

Idle ....................... 1900 94 18,368, 032 12, 696, 122 B,671,910 
1890 119 12, 369, 058 I 9, 185, 667 3, 183,39l 
1880 200 18,939, 988 I 9,094, 349 9, 845, 639 

In course of construction. 1900 34 i 6, 266, 757 I 4, 918, 878 1,848,379 
1890 3~ I 4,091, 678 I 8,212, 797 878,881 
1880 13 I 2, 126, 931 ! 589,450 l,587,481 

' 
1 Includes rented property valued in 1900 at $17,245.416; in 1890, at $8,291,058. 
•see remarks concerning the inclusion of capital invested In mining and 

other operations jn the figures given Ior 1880 (page4). 

The above statement shows most graphically the phe
nomenal growth of the iron and steel industry during 
the last twenty years. While the number of active, 
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idle, an<l building establishments has decreased :from 
1,005 in 1880 to 797 in 1900, the capital invested in the 
establishments enumerated increased from $230,971,884 
in 1880 (which, as heretofore explained, .includecl cap
ita1 invested by iron an cl steel manufacturing enterprises 
in iron-ore mines, coal mines, charcoal pits, etc.) to 
$615,165,273 in 1900 (which, as in 1890, included cap
ital invested in the manufacture of iron and steel only), 
an increase of $384,193",389, or 166.3 per cent. Of 
the total capital reportecl for 1900, $590,530,484 was 
invested in n,ctive establishments, $18,368,032 in idle es
tablishments, and $6,266, 757 in building estttblishments. 
In 1890 the capital invested aggregated $430,505,580, 
dividecl as follows: Active establishments, $:1:14,044,844; 
idle establishments, $12,369,058; and building plants, 
$4,091,678. For 1880 the figures are: Total capital, 
$230,971,884, of which $209,904,965 was invested in 
active establishments, $18,930,988 in idle establishments, 
and $2,126,931 in plants under construction. Prncti
cally one-half of the aggregate capital reported for each 
of the three census periods given in the table was in
vested in buildings, machinery, tools, and implements, 
and one-half in land, cash, etc. 

Included in the aggregate capital invested in 1900 is 
rented property to the value of $17,245,416; and for 
1890 similar property to the value of $8,291,058. In 
1880 the value of rented property was not separately 
reported. 

The steady decline in the number of active establish
ments during the past twenty years, as shown in Table 
4, will not escape notice. In 1880 there were in opera
tion dnring the census year 792 establishments, but in 
1890 the number had fallen to 719, a loss of 73, an(l in 
1900 it had still further decreased to 669, a loss in the 
ten years of 50. The total decline during the twenty 
years was 123. In 1880 the numbe1~ of idle establish
ments was 200; in 1890 it was 119; and in 1900 it was 
94, or 1013 less than twenty years ago. The number of 
building plants at the close of the census year 1880 
was 13, while in 1890 there were 34: in course of con
struction. At the close of 1900 the number of plants 
under construction was also 34. 

Table 5 shows the capital invested in active, idle, and 
building blast furnaces, rolling mills and steel works, 
and forge and bloomery establishments for 1900, 1890, 
and 1880. 

TADLE 5.-IRON AND STEEL: DISTRIBUTION OF CAPITAL IN DIFFERENT BRANCHES, 1880 TO 1900. 

BLAST FURNACES, 

r 
ROLLING MILLS AND FORGES AND BLOOM-

~TEEL WORKS. ERIES, 

CLASSEe, Year. Num- Num· Num-
ber of ber of ber of 
esta'l- Capital. est1tb· Capital, es tab· Capital. 
l!sh- lish· l!sh-

men ts. men ts. men ts. 

--
Total. ............................................................................. 1900 278 1 $159, 379, 033 505 1$455,166, 752 14 1$019,488 

1890 400 1 l<J3, 033, 926 MO 1 285, 796, 684 32 1,074, 970 
~1880 490 105, 151, 176 397 121, 424, 745 118 4,395, 963 

Active .................................................................................. 1900 22~ 148, 226, 113 438 441, 795, 983 7 508,388 
1890 304 134,608,MS 395 Z78, 559, 831 20 876,470 
1880 841 89,581, 362 358 116, 458, 390 93 3, 915, 213 

' 
Idle ..................................................................................... 1900 19 10, 120,445 38 8, 180,487 7 111,100 

1890 73 0, ,153, 805 84 5, 711,093 12 198,000 
1880 142 14, 394,883 33 4, 004, 355 25 •180, 750 

In course of .constructlou ............................................................... 1900 5 1, 026,'175 29 5, 240, 282 ......... ................. 
1890 23 2, 560, 518 11 1, 525, 160 .......... ................ 
1880 7 1,224, 931 6 902, 000 ............. .................... 

!Includes the value of rented property, as follows: Blast fllrnaces-1900, $5,092,581; 1890, S5,001,058. Rolling mills and steel woi·ks-1000, Sll,91G,885; J890. 
S3,2BO,OOO. Forges 1111d bloomcries-1900, $236,000, 

•See remarks concerning the inclusion of capital invested in mining and other operations in tho figures given ior 1880 (page 4). 

As has been heretofore shown, the aggregate capital 
invested in the iron and steel industry at the close of 
the census year 1900 was $615,165,273, compared with 
$430,505,580 in 1890 and $230,971,884 in 1880. In 
Table 5 the part of this capital investecl in each of 
the three branches of iron and steel manufacture under 
review is given in detail. In comparing capital for 
1900 and 1890 with that for 1880, the remarks concern
ing the inclusion of capital invested by iron and steel 
establishments in mining and other operations, in the 
year last named, must not be overlooked. 

In 1900 over one-fourth o:f the aggregate capit~l 

reported was invested in the blast 'furnace industry, 
and a little less than three-fourths in the rolling mill 
and steel works industry. The amount invested in the 
forge and bloomery industry in 1900 was only one-tenth 
of 1 per cent of the total capital reported. In 1890 
the blast fumace ind1istry reported about one-third of 
the aggregate c1ipital invested, the rolling mill and steel 
works industry a little less than two-thirds, and the 
forge and bloomery industry a little over two-tenths of 
1 per cent. In 1880 the capital invested in the blast 
furnace industry was fL little over nine-twentieths, in 
the rolling mill and steel works industry a little over 
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one-half, and in the forge and bloomery industry a little 
less than 2 per cent of the aggregate capital reported. 

In aetive blast-furnace establishments in 1900, the 
capital invested amounted to $14:8,226,113, against 
$134,608,543 similarly invested in 1890 and $89,531,362 
in 1880. In idle blast-fornaee establishments the 
capital invested in 1900 was $10,126,445, comparecl with 
$6,458,865 similarly invested in 1890 and $14,394,883 
in 1880. During each of the three census periods 
given in the table the amount of capital invested in 
building blast-furnace enterprises exceeded $1,000,000, 
the :figures being as follows: 1900, $1,026,475; 1890, 
$2,566,518; 1880, $1,224:,931. 

Referring to rolling mills and steel workos, ~t is found 
that the aggregate capital invested in active establish
ments amounted ju 1900 to $441,795,983, compared 
with $278,559,831 in 1890 and $116,458,390 in 1880, 
the amount reported in 1900 being almost four times 
the amount reported in 1880. . The idle rolling-mill 
establishments in 1900 represented an investment of 
$8,130,487, compared with $5,711,603 in 1890 and 
$-!,064,355 in 18RO. In establishments in course of 
construction the investment in 1900 amounted to 
$5,2±0,282, against $1,525,160 in 1890 ancl $902,000 in 
1880. 

As indicated by the figures given in Table 5, the forge 
and bloomery industry is rapidly declining. From an 
aggregate investment of $4,395,963 in establishments 
of this character in 1880, the amount has fallen to 
$619,488 in 1900. In 1890 the amount invested was 
$1,074,970. Of the total for 1900, the active establish
ments reported an investment of $508,388, compared 
with $876,470 in 1890 and $3,915,213 in 1880. In 1900 
the idle establishments reported capital to the amount 
of $111,100, against $198,500 in 1890 and $±80, 750 in 
1880. Not one forge or bloomery for the production 
of bars or hlooms for sale was in process of construc
tion in the United States at the close 0£ the census 
year lDOO, nor was any plant 0£ this character erected 
in this country during the year nmned. 

As shown in Table 4, the number of active, idle, and 
building iron and steel establishments in the United 
States in 1900 wa~ W7, against 872 in 1890 and 1,005 in 
1880, a decrease in twenty years 0£ 208. Table 5 shows 
in which of the three branches unclerreview the decline 
has ta.ken place. 

Beginning with blast furnaces, it is found that the 
number of establishments has de_,clinecl in twenty vears 
from 490 in 1880 to 278 in 1900, a loss 0£ 212: ·It is 

also found that during the same period the number of 
establishments which. owned or operated forges or 
blooireries declined from 118 to 14, a loss of 104. In 
the blast furnace and forge and bloomery industries the 
loss in establishments from 1880 to 1900 is thus shown 
to be 316. 

Taking up the rolling mill and steel works industry, 
however, a very gratifying gain in establishments for 
the twenty years is shown, the number having advanced 
from 397 in 1880 to 440 in 1890 and to 505 in 1900, the 
gain during the twenty years being 108 establishments. 
It may be added that since the close of the census year 
a large number of new rolling mills and steel plants 
have been built, while the work of erecting additional 
plants is now being vigorously pushed. At the close of 
December, 1901, between 30 and 35 .new plants were 
being equipped in the United States for the manufac
ture 0£ pig iron, steel, or rolled iron and steel. But, 
on the other hand, not one forge or bloomery for the 
manufacture of bars or blooms for sale was being built 
in the whole country on the elate named. 

As shown in Table 4, the total number of all kind& 
of active iron and steel establishments was 669 in 1900, 
719 in 1890, and 792 in 1880. Of the total for 1900, 
Table 5 shows that 224 were classed as blast furnaces, 
compared with 304 in 1890 and 341 in 1880; 438 were 
classed as rolling mills and steel works, compared with 
395in1890 and 358 in 1880; and 7 were classed as forges. 
and bloomeries, compared with 20in1890 and 93iii1880. 
0£ the 94: idle establishments reported for 1900, 49 were 
classed as blast furnaces, 38 as rolling mills and steel 
works, and 7 as forges ancl bloomeries, against a total 
of 119 idle establishments in 1890 (blast furnaces, 73; 
rolling mills and steel works, 34; and forges and bloom
eries, 12) and 200 in 1880 (blast furnaces, 142; rolling-
mills and steel works, 33; and forges and bloomeries, 
25). The establishments in course of construction were· 
divided as follows in 1900: Blast furnaces, 5, and roll
ing mills ancl steel works, 29; in 1890, blast furnaces, 
23, and ~·olling mills ancl steel works, 11; ancl in 1880,. 
blast furnaces, 7, and rolling mills and steel works, 6. 
The number of blast furnaces which were being added 
to existing establishments is not, however, included in 
the above statement for any of the census years. No 
forges or bloomeries were being erected at any of the 
three periods covered by the table. 

Table 6 is a comparative summary, by states, of the: 
capital invested in active, idle, and building establish
ments in 1880, 1890, and 1900. 
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'TABLE 6.-IRON AND STEEL: DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN 
COURSE OF CONSTRUCTION, BY STATES, 1880 TO 1900. 

STA.TES. Year. 

United States.................................... 1900 
1890 
1880 

.Alabama • • . • • • . . • • • • • • • . • • . . • • • • • • • • • • • • • • • . . . • • • • • • • . 1900 

()alliornia ••.•••.••..••••••••...••.•••••••..•••••.••••• 

()onnecticut .•••••••••••••••••••••••••••••••••••.•••••• 

Delaware ••••••••••••••...••••••••••••••••••••••••••••• 

-Georgia .•.....••••.•••••••••••••••••••••••••.•••.••.••. 

1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

Illinois • • . • . • • • • • • • • • • • . . . . . • • • • • • . . • . . • . • • • • • • • . • • • . • . 1900 

Indiana •••.....•.•••••••.••••••••••••••••••••••••••••• 

Kentucky •••••....••••••...•.••••••••••••••.••••••.••• 

1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

Maryland • • • • • . • • • • . • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • 1900 
1890 
1880 

l.fass~ichusetts ••••..•••••••••••..•••••••••••••••••..... 1900 
1890 
1880 

Michigan.............................................. 1900 

Minnesota ....•••••••••••••••••••••.•••••••••••••••••.. 

1890 
1880 

1900 
21890 
1880 

Missouri •......••••••••••..•.•••••••••••.••••••••••.•. ' 1900 

New Jersey •...•.••.••••.•••••••••••••••••••••••••••••. 

New York •...•.•••••••...••••.•••••••••••••••••••••••• 

1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

-Ohio................................................... 1900 

Pennsylvan\a ••••.•••••••••••••••••••••••••••••••••.•. 

Tennessee ••••••••..•.•••••••••••••••.••••••••••••••... 

-'Texas •••••.••••••••••.••••••••••••••••••••••••••••••••. 

Virginia •••••••••.••••••••••••••••••••••••••••••••••••. 

West Virginia ••••.•.•...••••••••••••••.••••••••••••••• 

Wisconsin .••••....•......•••••••••••••••••••••••••••.. 

.All other states' ••••••••..•••.•••••••••..•.....•••••••• 

1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
21890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

Number 
of estab· 

lish
ments. 

797 
872 

1,005 

37 
45 
14 

4 
4 
1 

11 
15 
19 

6 
9 
9 

6 
7 

14 

30 
30 
21 

31 
18 
12 

11 
15 
29 

12 
H 
23 

9 
16 
30 

16 
29 
22 

TOTAL. 

Capital. 

1$615,165,273 
1430, 505, 580 

230, 971, 884 

19,058, 368 
19,070, 976 

3,309, 196 

1,514, 162 
4, 656, 611 
1,000, 000 

5,125, 258 
2,317,821 
2, 682, 000 

4,207,079 
2, 960, 722 
1, 431,469 

1, 271, 216 
991, 243 

1, 135, 900 

43, 754, 299 
35,473, 169 

6,460, 620 

16,369, 210 
4, 387, 095 
2,283,000 

4,443, 987 
3,044, 655 
5, 493, 035 

4,012, 937 
5, 170, 574 
4, 962, 125 

14,248, 593 
9,068,555 
6, 738,<!08 

4, 623,031 
7, 225, 241 
4, 175, 386 

2,163,582 
········i· ........ i56;cici6" 

9 
13 
22 

30 
a? 
40 

39 
55 
89 

116 
118 
134 

331 
344 
366 

2, 792, 781 
5, 890, •128 
9, 152,472 

2l.,Oll,152 
12, 649,162 

9, 099, 050 

16, 373,578 
17,330,190 
21, 543, 221 

88,570,252 
39, 927, 200 
25,141,294 

326, 603, 098 
228, 194, 361 
107' 304, 782 

20 6, 268, 315 
20 5, 051, 154 
43 3, 681, 776 

4 653, 215 

········i· ·····--··.io;o0<» 
29 8, 236, 858 
39 7, 508, 093 
44 4, 329, 713 

13 8, 583, 445 
13 6, 488, 924 
20 3, 913, 616 

13 7, 238, 654 
11 6, 582, 031 
9 2,843, 218 

15 8, 042, 203 
20 6,517,375 
42 4, 101, 603 

1 Includes rented property valued in 1900 at $17,245,416; in 1890 at $8,291,058, 
2Included in "all other states." 

Number 
of estab· 

lish
ments. 

669 
719 
792 

25 
35 
8 

3 
4 
1 

8 
13 
17 

6 
7 
8 

3 
5 
9 

26 
24 
16 

27 
15 
r2 
8 
9 

18 

9 
l(J 
18 

ACTIVE. 

Capital. 

$590, 530, 484 
414, 044, 844 
209, 904, 965 

16,091,479 
17, 987, 583 
~. 757, 196 

1,499, 162 
4, 656,611 
1,000,000 

4,986,1•17 
2,189,521 
2,557,000 

"666, 916 
908, 2·13 
973,800 

43, 356, 239 
3·1, 689, 919 
5, 795, 620 

H,994,210 
4, 099, 095 
2, 283, 000 

4, 198, 987 
2, 310, 655 
4,610, 035 

3, 765, 003 
4,217,574 
4, 402, 125 

Number 
of estab· 

Jish
ments. 

94 
119 
200 

10 
3 
5 

IDLE. 

Capital. 

$18, 368, 032 
12,369, 058 
18, 939, 988 

2,200, 989 
W7,393 
399, 000 

1 15, 000 

3 
2 
2 

2 
1 
5 

1 
4 
4 

139,111' 
128, 300 
125,000 

551, 300 
43, 000 

162, 100 

14, 000 
513, 250 
490, 000 

2 600,000 
3 288,000 

2 
•1 

11 

210,000 
380, 000 
883, 000 

IN COUUSE OF CON· 
STRUCTION. 

Number I 
of estab· 

llsh
ments. 

34 
34 
13 

2 
7 
1 

Capital. 

$6, 266, 757 
4,091, 678 
2, 126, 931 

765, 900 
786,000 
153,000 

1 53, 000 
1 40,000 

3 
2 
1 

384,060 
270,000 
175, 000 

2 775,000 

1 35,000 
2 354, 000 

3 
3 
5 

247, 93·1 385, 000 .••...• "i" ....... 5iiii; 666 
560, 000 ••.....••••.•. - .••••••••• 

8 
15 
24 

13, 738, 593 
9, 005, 555 • • • • • • • • i · · · · · · · · ila; ooii · 
6, 168, 408 6 575, 000 

l 510, 000 

10 
19 
15 

3 713,806 

6 
6 
6 

2 l,'149, 776 

·• ·· · · • T · ... · · i5o; 006 · 

7 
9 

12 

2, 611, 278 2 181, 503 
3, 495, 918 ........ .r .... 2; 394," 5i5. . . . .•....•••• 
5, 698, 600 8 B, 104, 500 ........ 2. . 349, 372 

25 
28 
37 

30 
44 
74 

107 
101 
103 

291 
311 
321 

20,336,609 
11, 697,362 

8, 76'1, 050 

13, 292, 346 
16, 282,435 
19, 752,471 

86,477, 552 
37, 6'12,887 
22, 807, 606 

321, 985, 659 
226, 294, <107 
102, 956, 223 

16 5, 432, 665 
15 4, 613, 355 
29 2, 862, 826 

3 379, 215 

········~· ·········40;005· 
20 6, 941, 696 
21 6, 330, 993 
21 2, 294,713 

11 8, 202, 910 
12 6, 458, 924 
16 s, 712, 616 

12 5, 918, 329 
9 6,461,531 
8 2, 768, 218 

11 6, BOO, 554 
13 5, 446, 875 
24 s, 021, 608 

5 
9 
3 

7 
11 
15 

2 
16 
30 

29 
30 
41 

3 
3 

14 

1 

9 
9 

22 

1 
1 
3 

l 
1 
l 

4 
6 

17 

67'!,5,!3 
951,800 
335, 000 

2, 716,532 
1,M7, 75fi 
1, 790, 750 

80,000 
2, 197,013 
2, 24'1, 688 

4,067,545 
1,332, 175 
3, 608;000 

450, 650 
256,500 
818, 950 

274,000 

1, 295, 162 
253,800 

1,535,000 

130,535 
30, 000 

161,000 

2 36'1, 700 

7 
l 
1 

11 
3 
4 

2,012, 700 
87, 300 
89, 000 

549,894 
567, 779 
740,559 

l 385,000 
2 181,299 

········9· ···· ... 923;300 
l 500, 000 

1 250,000 
........... ·······40;000 

1' 32~; ~~8 ........ i ........ ii4; 000 
75, 000 ....•.........••.....•.. 

~:M~:~68 ····-···r ····· ···,iii;ooo 
1, 020, 000 1 60, 000 

•!~eludes establishments distributed as follows: 1900-Colorado, 3; Kansas, l; Maine, 2; North Carolina, S; Oregon, 2; Rhode Island, l; Washington, 2; 
~Vyommg, 1. 1890-Colorado, 3; Iowa, l; Kansas, 1; Maine, 2; .Minnesota, 2; New Hampshire, 1: North Carolina, l; Oregon, 1; Rhode Island, l; Texas, 5; W1tsh-
11ngtodn, l; Wyoming, 1. 1880-Colorado, 1; District of Columbia, l; Kanse.c, 2; Maine, 3; Nebraska, 1; New Hampshire, 2; North Carolina, 20; Oregon, 1: Rhode 
'slan , 3; Utah, 3; Vermont, 4; Wyommg, 1. · 
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As has been previously explained, the capital re
ported above for the three branches of the iron and 
steel industry under review does not represent the total 
amount of capital actually invested by the iron and 
steel manufacturing establishments of the country. It 
must be borne in mind that the figures given in Table 
6 for 1900 and 1890 cover only the capital invested 
in the operation of blast :furnaces, rolling mills and 
steel works, and forges and bloomeries, the establish
ments last named being included only when they pro
duce bars and blooms :for sale. Many iron and steel 
establishments have large amounts of capital invested 
in iron ore mines, coal mines, limestone quarries, coke 
ovens, charcoal kilns, and other similar industries which 
:furnish fuel and raw materials for blast furnaces,,roll
ling mills, steel plants, bloomeries, etc. .All capital of 
this character has been eliminated :from the data :for 
1900 and 1890, although for 1880 if is -included. The 
persons employed in these industries, and the wages 
paid them, have also been eliminated for the two former 
periods, but for the period last named they are in
cluded. If statistics :for the industries named were 
included the capital invested :for 1890 and 1900-and 
especially for 1900-would be increased by many mil
lions of dollars, the amount. paid in wages would be 
greatly augmented, and the number of employees 
would be swollen by tens of thousands. 

A few details concerning the capital invested by the 
leatling iron and steel producing states, as shown in 
Table 6, may be of interest. 

Pennsylvania lecl all the other states in 1900, 1890, 
and 1880 in the number of establishments and in the 
amount of capital invested in the iron and steel indus
try. In 1900 it had a total of 331 active, idle, or build
ing establishments, compared with 344 in 1890 and 366 
in 1880, a decrease in the twenty years of 35. During 
the same period, however, it had increased the capital 
invested from $107,304, 782 in 1880 to $326,603,098 in 
1900, or $219,298,316. Much the larger part of this 
increase was in the rolling mill and steel works indus
try, which jumped from $60,489,929 invested in active 
establishments in 1880 to $247,001,768 similarly in
vested in 1900, an increase of $186,511,839. During 
the same periocl the capital invested in active blast fur
nace establishments advanced from $41,488,294: in 1880 
to $74,850,426in1900, an increase of $33,362,132. The 
total number of establishments in operation in Penn
sylvania during the census year 1900 was 291, as com
pared with 311 in 1890 and 321 in 1~80. In 1900 the 
state had 11 plants in course of construction, against 3 
in 1890 and 4 in 1880. Its idle establishments num
bered 29 in 1900, 30 in 1890, and 41in1880. 

Ohio, which ranks second in the number of establish
ments and in the capital invested, had 116 active, idle, 
or building establishments in 1900, as compared with 
118 in 1890 and 134 in 1880, a decrease in the two 
decades of 18. From 1880 to 1900, however, the amount 

of capital invested had advanced from $25,141,294: in 
1880 to $39,927,200 in 1890, and to $88,570,252 in 1900~ 
the total increase in the twenty years being $63,428,958. 
As in Pennsylvania, much the larger part of this increase 
was in the rolling mill and steel works industry, which 
advanced from $9,805,020 invested in active establish
ments in 1880 to $63,181,422 in 1900, an increase of 
$53,376,402. The capital invested in active blast fur
nace establishments advanced from $13,002,586 to 
$23,296,130 during the same period, an increase of 
$10,293,544. During the census year 1900 Ohio had 
107 establishments in operation, compared with 101 in 
1890 and 103 in 1880, a total gain o:f 4. Its idle estab
lishments in 1900 numbered 2, against 16 in 1890 and 
30 in 1880. The number o:f establishments in course of 
construction in 1900 was 7, as compared with 1 in both 
1890 and 1880. The amount of capital invested in the 
building establishments in Ohio in 1900 amounted to 
almost one-third of the total amount reported for build
ing establishments for the whole country. 

Illinois was third in rank in 1900 in the amount of cap
ital invested, but in the number of establishments New 
York, Alabama, and Indiana ranked higher, the state 
first named having 39, the second 37, and the third 31 
establishments. Illinois reportetl 30 establishments, 
the same number as New Jersey. In 1890 Illinois also 
had 30 establishments, and in 1880 it had 21 establish
ments. From 1880 to 1900 the capital investetl in iron 
and steel establishments in Illinois increased from 
$6,460,620 in the former year to $43,754,299 in the lat
ter year, a gain of $37,293,679. Of the total amount 
invested in 1880, $4,845,620 was reported by active 
rolling mills and steel works establishments; ·in 1900 
the amount so reported was $32,672,326, a gain of 
$27,826,706. In 1880 the amount invested in active blast 
furnace establishments was only $950,000, but in 1900 
it amounted to $10,683,913, an increase of $9, 733,913. 
As in Pennsylvania and Ohio, the increase in capital 
was chiefly in the rolling mill and steel works industry. 
The number of establishments in operation in Illinois 
in 1900 was 26, as compared with 24 in 1890 and 16 in 
1880. The state hacl 1 ic11e'establishment in 1900 and 4 
idle establishments in both 1890 and 1880. There were 
3 plants under construction in 1900, 2 in 1890, ancl 1 in 
1880. 

Of the remaining states, with the single exception of . 
New Jersey, which reported a capital of $21,011,152 in. 
1900, a gain of $8,361,990 compared with 1890, no other 
state had $20,000,000 invested in the manufacture of 
iron and steel in 1900. Three states reported less 
than $20,000,000 but more than $15,000,000 in 1900, 
namely, Alabama, $19,058,368 (a loss of $12,608 com
pared with 1890); New York, $16,373,578 (a loss o:f 
$956,612 compared with 1890); and Indiana, $16,369,210 
(a gain of $11,982,115 compared with 1890). One 
state only, Massachusetts, reported capital between 
$10,000,000 and $15,000,000, the amount being 
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$14,248,593. Five states-Connecticut, Virginia, West 
Virginia, Tennessee, and Wisconsin-reported less than 
$10,000,000 but more than $5,000,000; and four states
Delaware, Maryland, Kentucky, and Michigan-re
ported less than $5,000,000 but more· than $4,000,000. 
None of the remaining states reported over $3,000,000. 

Taking up the number of iron and steel establishments 
in the different states during 1900, and omitting the 
details for Pennsylvania, Ohio, and Illinois, particulars 
for which have already been given, it is found that Ala
bama had 37 establishments in the year named, of 
which 25 were active and 10 idle. Two plan~s were in 
course of construction. In 1890 the state had 45 estab
lishments, of whjch, however, only 38 were completed, 
7 being at that time in comse of erection; of the 38 
completed establishments 3 were idle. 

California had 4 establishments in 1900, 3 of which 
were active and 1 idle; in 1890 it had 4 establish
ments; all of which were active. Connecticut had 11 
establishments in 1900, 8 of which were active and 3 idle; 
in 1890 the state reported 15 establishments, 13 active 
and 2 idle. Delawa're reported 6 establishments in 1900, 
all active, and in 1890 it reported 9 establishments, 7 
active and 2 idle. Georgia in 1900 had 6 establishments,· 
3 active, 2 idle, and 1 in course of construction; in 
1890 it had 7 establishments, of which 5 were active, 1 
was idle, and 1 was being erected. Indiana reported 
31 establishments in.1900, 27 active, 2 idle, and 2 
building, while in 1890 it had a total of 18 establish
ments, 15 of which were active and 3 idle. Kentucky 
had 11 establishments in 1900, 8 active, 2 .idle, and 1 in 
course of construction; in 1890 it had 15 establishments, 
9 active, 4 idle, and 2 building. Maryla,nd in 1900 
reported 12 establishments, 9 of which were active and 
3 idle; in 1890 it had 14 establishments, 10 of which were 
active, 3 idle, and 1 building. Massa,chusetts had 9 
establishments in 1900, 8 of which were active and 1 
building; in 1890 it reported 16 establishments, 15 of 
which were active and 1 idle. Michigan reported 16 
establishments in 1900, and of this number 10 were 
active and 6 were idle; in 1890 it had 29 establishments, 
19 of which were active, 6 idle, and 4 building. Min
nesota had 5 establishments in 1900, 3 of which were 
active and 2 idle; in 1890 it had 2 establishments, 1 
active and 1 idle. Missouri had 9 establishments in 
1900, 7 of which were active and 2 building; in 1890 it 
reported 13 establishments, 9 active and 4 idle. New 
Jersey had 30 establishments in 1900, 25 active and 5 
idle; in 1890 ithad37 establishments, 28 active and 9idle. 

New York had 39 establishments in 1900, 30 active, 
7 idle, and 2 building, while in 1890 it had 55 e$tablish
ments, 44 active and 11 idle. 'rennessee had 20 estab
lishments in 1900, 16 active, 3 idle; and 1 building; in 
1890 it also had 20 establishments, of which 15 were 
active, 3 idle, and 2 building. Texas had 4 establish
ments in 1900, 3 active and 1 idle; in 1890 it had 5 
establishments, 1 active, 3 idle, and 1 building. Vir-

ginia had 29 establishments in 1900, 20 active and 9 
idle; in 1890 it had 39 establishments, 21 active, 9 idle, 
and 9 building. West Virginia had 13 establishments 
in 1900, 11 active, 1 idle, and 1 building; in 1890 it 
also had 13 establishments, 12 active and 1 idle. Wis
consin had 13 establishments in 1900, 12 active and 1 
idle; in 1890 it had 11 establishments, 9 active, 1 idle, 
1 building. Colorado had 3 establishmenti:; in 1900, all 
active; in 1890 it also had 3 establishments, 2 active 
and 1 idle. Kansas had 1 establishment in 1900, and it 
was in operation; in 1890 it also had 1 establishment, 
but it was idle. Maine had 2 establishments in 1900, 
1 active and 1 idle; in 1890 it also had 2 establishments, 
both of which were active. North Carolina had 3 es
tablishments in 1900, 2 active and 1 idle; in 1890 it 
had 1 establishment only, and it was in operation. 
Oregon had 2 establishments in 1900, 1 active and 1 
idle; in 1890 it had 1 establishment only, which was 
active. Rhode Island had 1 establishment in both 1900 
and 1890, and it was active in both years. Washington 
had 2 establishments in 1900, 1 active and 1 idle; in 
1890 it had 1 establishment only, and it was running. 
Wyoming had 1 establishment in 1900 and 1in1890, 
and it was active in both periods. Neither Iowa nor 
New Hampshire, each of which had 1 active establish
ment in 1890, produced iron or steel in moo, the plants 
in both states having been abandoned. 

MISCELLANEOUS EXPENSES. 

In the census report for iron and steel for 1890, atten
tion was especially called to the fact that in collecting 
the statistics for 1880 no attempt had been made to 
ascertain the total cost of manufacturing the products 
reported for that year, only the amount expended for 
labor and materials being embraced in the schedules 
sent to iron and steel manufacturers. Miscellaneous 
expenses, covering the amount paid for taxes, rent of 
offices, interest, insurance, advertising, stamps, and 
other similar expenditures were, therefore, omitted 
entirely from the total cost reported twenty years ago. 
Iu the census of 1890, however, all miscellaneous ex
penses of the character named were generally reported 
for that year. The amount expended for commissions 
on sales, the cost of operating the sales department, and 
expenses of a similar character, on the other hand, were 
not collected, and are not included in the total miscel
laneous expenses reported for 1890. In cases where 
iron and steel manufacturing establishments mined iron . 
ore and coal, quarried limestone, manufactured coke, 
made charcoal, operated railroads, etc., it was fre
quently impossible in 1890 to separate the amount paid 
for taxes, interest on cash used in the business, and 
other sundry expenses for these branches of industry 
from the amount paid for similar expenses for the iron 
and steel industry. 

It very frequently happened, therefore, that the mis
cellaneous expenses connected with the operation of 
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these affiliated industries were all charged against the 
iron and steel manufacturing part of the establishment. 
The total miscellaneous expenses rnported for 1890 are, 
therefore, considerably in excess of the amount which 
should in equity be charged against the manufacture of 
iron and steel. 

In the census for 1900, however, a special effort was 
made to obtain as nearly as possible the actual amount 
of miscellaneous expenses incurred in operating only 
the iron and steel departments of establishments of the 

··character named above. Where actual expenditures 
could not be had, manufacturers were requested to 
furnish careful estimates, apportioning the amount 
expended according to the circumstances surrounding 
each special industrial branch of the establishment. The 
$32,274,100 of miscellaneous expenses reported for 1900 
may, therefore, be accepted as representing as nearly 
correct results as it is possible to obtain. As in 1890, 
however, the amount expended for commissions on sales 
or for the operation of the sales department of any es
tablishment has not been included in the miscellaneous 
or other expenses reported. 

NUMBER OF WAGE-EARNERS. 

In 1880, as has been heretofore stated, the clerks, 
etc., employed by iron and steel manufacturing estab
lishments were not separately reported, no distinction 
being made between clerical help and labor employed 
in the actual operation of the various works. Nor 
were the salaries and wages paid given separately. In 
the census of 1890, however, wage-earners and piece
workers were separated :from clerks, etc., and wages 
and salaries were reported separately. Proprietors 
and :firm members, with their salaries, were also 

reported, and were combined with clerks and other 
officials. 

In 1900 the same general plan was followed as in 
1890, with the important exception that the number 
of proprietors and firm members was not included, 
as in 1890, in the total number of salaried officials, nor 
was the amount drawn by them included in the total 
salaries paid. 

Table 7 shows the average number of wage-earners 
employed in 1880, 1890, and 1900 in the operation of 
blast furnaces, rolling mills and steel works, and forges 
and bloomeries (the latter, as stated heretofore, cover
ing only establishments which manufacture blooms or 
bars for sale and not for their own consumption), and 
the percentage of men, women, and children employed. 

In comparing the number of wage-earners reported 
for 1900 and 1890 with those reported for 1880, it may 
be well to again emphasize the fact that the figures given 
for the year last named for wage-earners at blast fur
naces include not only workmen engaged in the manu
facture of pig iron but also in many cases those em
ployed in mining iron ore and coal, manufacturing coke, 
burning charcoal, and other operations conducted by 
pig-irori manufacturing establishments. Exact com
parisons, therefore, for 1880 can not be made with the 
wage-earners reported for 1900 and 1890, in which all 
labor employed in the production of materials to be used 
in the blast furnaces has been carefully excluded. This 
will explain in part the apparent decrease in the num
ber of employees reported for blast furnaces in 1900 
and 1890 as compared with 1880. The improved labor
saving devices used so largely in 1900 and immediately 
preceding years have, however, undoubtedly displaced 
thousands of workmen who would otherwise have been 
employed at blast furnaces in handling ore, coal, coke, 
p!g iron, etc. 

TABLE 7.-IRON AND STEEL: AVERAGE NUMBER OF WAGE-EARNERS AND PROPORTION OF MEN, WOMEN, A.ND 
CHILDREN, 1880 TO 1900. 

I 

AVERAGE NUMBER OF WAGE-EARNERS. I PER CENT OF TOTAL. 

Year. I Men, 16 Women, Children, I 
Total. !years and 16 years under 16 Men. Women. Children. 

over, and over. years. 

CLASBE.S. 

--1------
Total., ... _ ....... __ , ____ .. __ .. _ ....................... ----··-····-·----- ....... 1900 222,607 219,635 1,071 1,901 98.7 0.5 0.8 

1890 171,181 168,943 58 2,180 98.7 (') 1.3 
1880 2140,798 133,023 45 7,730 94.5 (') 5.5 

--- --------- ------= 
BlastfuroMes .......................................................... --······--- .. . 1900 39, 358 39,261 6 91 99.8 (1) 0.2 

1890 33,415 33,341 .. -·-···9· 74 99.8 .... i.'i···· 0.2 
1880 41,695 40,503 1,183 97.2 2.8 

Rolling mills and steel works .................................. - .................... . 1900 188, 023 180, 148 1,065 1,810 98.4 O.G 1.0 
1890 187, 295 135, 134 58 2,103 98.5 l:l 1.5 
1880 96,164 89, 645 33 6,486 93.2 6.8 

Forges and bloomeries ••.••.•••••••.•.•.. ---··-·-····-··-···--·· .. ·•·•• .. ·••···•••· .. 1900 226 226 .............. .......... ! 100.0 .. ............ 
1890 471 468 3 ' 99.4 o. 6 
1880 2,939 2,875 3 61 I 97.8 0.1 2.1 

1 Less than one-tenth oi 1 per cent. 
•Does not 1.nclnde 180 employees reported by an idle establishment in Minnesota and included in the totals published at the census of 1880. These employees 

ware engaged m making repairs to plant. 



IRON AND STEEL. 17 

The total average number of wage-earners employed 
in the three branches of the iron and steel industry 
named in Table 7 in the census year 1900 was 222,607, 
compared with 171,181 in 1890 and 140, 798 in 1880, the 
latter figures, as heretofore explained, including an 
unknown number of wage-earners not directly employed 
in the manufacture of iron and steel. Of the total 
reported for 1900, 219,635 were men, 16 years of age 
and over, compared with 168,943 in 1890 and 133,023 
in 1880. The number of women, 16 years of age and 
over reported in 1900 was 1,071, against 58 in 1890 and 
45 in 1880. In 1900 the number of children, under 16 
years of age employed was 1,901, compared with 2,180 
in 1890 and 7,730 in 1880. 

Of the total wage-earners reported for 1900 almost 
five-sixths were employed in rolling mills and steel 
works, the number at work: at blast furnaces and forges 
and bloomeries combined amounting to only a little over 
one-sixth, the figures being as follows: Rolling mills 
and steel works, 183,023; blast furnaces, 39,358; forges 
and bloomeries, 226; total 222,607. 

Comparing the wage-earners empl0yed at blast fur
naces in 1900 with those similarly employed in 1890, 
the following result is obtained: 1900, 39,358; 1890, 
33,415; increase in 1900over1890, 5,943. For reasons 
heretofore given no comparisons are made with furnace 
employees for 1880. The total for 1900 includes 39,261 
men, 16 years of age and over, 6women,16 years of age 
and over, and 91 children, under 16 years of age. In 
the total for 1890 there were included 33,341 men and 
74 children, no women being reported. 

The rolling mills and steel works in 1900 employed, 
all told, 183,023 wage-earners, compared with 137,295 
in 1890 and 96,164 in 1880. This is an increase in 1900 
over 1890 of 45, 728 employees and over 1880 of 86,859 
employees. The number of men, 16 years of age and 
over, employed in 1900 was 180,148, compared with 
135,134 in 1890. and 89,645 in 1880. The number of 
women, 16 years of age and over, shows an increase in 
1900 compared with 1890 and 1880, the :figures for 
the three periods being as follows: 1900, 1,065; 1890, 
58; and 1880, 33. On the other hand the number of 
children employed in 1900 shows a decrease compared 
with both 1890 and 1880, the number employed at each 
of the three censuses being as follows: 1900, 1,810; 
1890, 2,103; 1880, 6,486. 

The number of wage-earners employed in the manu
facture of hammered blooms and bars for sale shows a 
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very heavy decline from 1880 to 1890, and a consider
able decline from 1890 to 1900. The industry is rapidly 

· passing away. The wage-earners reported in the census 
year1900, all male, numbered 226, compared with 471 in 
1890 (468 men, 16 years of age and over, and 3 children, 
under 16 years of age) ~nd 2,939 in 1880 (2,8'75 men, 3 
women, and 61 children). 

MATERIALS USED. 

The quantity and cost of the materials used by blast 
furnaces, rolling mills and steel works, and forges and 
bloomeries during the census years 1880, 1890, and 
1900 will be found in the three tables which follow. 
The total cost of all materials used by the three indus
tries named, including freight charges, amounted to 
$522,431, 701 in 1900, compared with $327,272,845 in 
1890, $191,271,150 in 1880, and $135,526,132 in 1870. 

A word of explanation is necessary concerning the 
cost of materials reported for the census year 1900. In 
that year an efl'ort was made to obtain the actual cost of 
the materials used f. o. b. cars at point of shipment, in 
order that the total amount paid for freight charges on 
fuel, ore, mill cinder, scrap, etc., by iron and steel 
manufacturers might be definitely ascertained. 

It was not found practicable, however, to secure full 
and complete data, as some establishments reported the 
cost of materials f. o. b. works, which, of course, in
cluded the freight charges, while others reported the 
cost at the point of shipment, the freight charges being 
separately stated. Still other establishments reported 
the cost of part of the materials used f. o. b. cars at 
point of shipment and a pltrt delivered at works. In 
the census for 1890, as well as in the census for 1880, 
the cost reported for materials used was the cost at works, 
all freight charges being included. These facts must 
not be overlooked when comparing the cost of materials 
reported for 1900 with the cost reported for 1890 and 
1880. When freight eharges for 1900 are not embraced 
in the cost reported for ore, fuel, limestone, pig iron, 
scrap iron, etc., the amount is shown in the detailed 
Tables 71, '72, and '73, under materials used, as a sepa· 
rate item. 

OONSUMPT:,CON OF FUEL. 

Table 8 shows the quantity and cost of each kind of 
fuel used in blast furnaces, rolling mills and steel works, 
and forges and bloomeries in 1880, 1890, and 1900. 
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TABLE 8.-IRON .A.ND STEEL: QU.A.N~ITY AND COST OF FUEL CONSUMED IN THE DIFFERENT BRANCHES, 1880 TO 1900. 

Year, 

Total.................................. j~fil: 

1880 

Anthracite coal and culm................... 1900 
1890 
1880 

Bituminous coal and slack.................. 1900 
1890 
1880 

Coke ...••.....•........•....•..•...•...••... 1900 

Charcoal• ..•••...•........•....•...•....•••. 

1890 
1880 

1900 
1890 
1880 

Oil, used for fuel<........................... i~~ 

1880 

Natural gas.................................. i~~ 

1880 

TOTAL, 

Tons.I Cost, 

• • .. • • • • • • • • • • 2 $66, 652, 344 
···········--· 55,561, 749 
•••.. - -·· ··-·· 35, 969, 873 

1, 830,582 3, 518,113 
2, 655,280 6,654,420 
2, 966,517 9,889,037 

11, 777,834 
5, 110,187 
5,052,727 

15, 783,887 
10,426,030 
12,610,440 

15, 525,103 40,991,400 
8, 600,3fi 28, 752, 972 
2, 033,532 8, 743,882 

35,209,887 2,101, 787 
74,499,202 5,037,175 
69, 592, 091 4, 726, 114 

1, 302,615 
1,859,138 

853 

1,158, 748 
1,124,206 

900 

............... 3,(198,409 

................. 3,566, 946 

·············· ·············-

BLAST FURNACES, 

Tons.I Cost. 

.................... $44, 221, 702 

................... 37,884,383 ................... 21,917,002 

886,564 
1, 796,854 
2,384,984 

2,297,419 
5,165, 761 
8,012, 755 

832, 235 
491, 971 
939,065 

1, 101, 312 
759,522 

2,095,887 

14,697, 797 38, 976, 770 
8, 248,166 27,435, 780 
1, 900, 228 8,129,240 

31,421,585 
67,672,166 
53, 909, 828 

1,846,201 
4,523,320 
3,679,120 

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

ROLLING Mii.LS AND STEEL 
WORKS. 

Tons.1 Cost. 

······-------- $22, 342, 390 
................... 17, 397, 434 
.................. 13,202, 597 

944,018 1, 220, 694 
858,071 1,487, 713 
631,229 1, 875, 062 

10, 944,046 14, 679, 804 
4,617,055 9,663,208 
4, 112,222 10,510, 255 

827,246 2,014, 390 
350, 937 1,311, 588 
127,326 582, 901 

2,250,022 170, 345 
2, 770,611 243, 773 
2,667, 902 234, 379 

1,302,615 
1,859,138 

1,158, 748 
1, 124, 206 

................ ·············· 

................ 3, 098,409 

................. 3,566, 946 

................. .................. 

FORGES AND BLOOMERJES, 

'l'ons.1 Cost, 

............... $88, 252 

.................... 279, 932 

..................... 850, 274 

.......... 355· ·········945 
304 1,220 

1, 553 
1,161 
1,440 

2,771 
3,300 
4,298 

60 240 
1,254 5,604 
5,978 31,241 

1,538,280 
4,056,435 

13,014, 361 

85,241 
270,082 
812,615 

............... ................ 
··········ssii· ·········955 

................. .... .... ...... 

.................. ............... 

................ ............... 

l Gross ton of 2,240 ~ounds. 2 See explanation on pago 17 of text concerning amount paid for freight. •Bushels. *Barrels. 

Analyzing Table 8 it is found that the total con
sumption of anthracite and bituminous coal and coke 
by iTon and steel establishments in the census· year 
1900 amounted to 29,133,519 tons, compared with 
16,365,814 tons in 1890 and 10,052,776 tons in 1880. 
Of these totals the blast furnaces consumed 16,416,596 
tons in 1900, against 10,536,981 tons in 1890 and 
5,174,277 tons in 1880; the rolling mills and steel works, 
12,715,310 tons in 1900, against 5,826,063 tons in 1890 
and 4,870,777 tons in 1880; and the forges and bloom
eries 1,613 tons iD: 1900, against 2,770 tons in 1890 and 
1, 722 tons in 1880. 

The total consumption of anthracite coal in 1900 by 
the three brnnches named in the table amounted to 
only 1,830,582 tons, compared with 2,655,280 tons in 
1890 and 2,966,517 tons in 1880. The loss was almost 
wholly in the blast-furnace industry, which decreased its 
consumption from 1,796,854 tons in 1890 to 886,56± tons 
in 1900, a loss of 910,290 tons. In 1880 the quantity 
consumed was 2,33±,884: tons, or 1,448,420 tons greater 
than in 1900. The great decreat;e in 1900 compared 
with 1890 was caused entirely by the· increased use of 
coke in the manufacture of pig iron. The rolling mills 
and steel works show a slight increase in the use of 
anthracite coal for fuel purposes in 1900 compared 
with 1890, the consumption amounting to 9#,018 tons 
in the former year, and to 858,071 tons in the latter 
year. In 1880 the quantity consumed by this branch 
of the iron ancl steel industry was 631,229 tons. 

The total consumption of bituminous coal in 1900 wus 
more than double that of 1890, the :figures being 11,
'ii7 ,83± tons for the year :first named, against 5,110,187 
tons for the year last named, an increase of 6,667,647 
tons. In 1880 the total consumption was 5,052, 727 tons, 
or 51,460 tons less than in 1890. Of the total quantity 

consumed in 1990, 832,235 tons were reported by blast 
furnaces, 10,944,046 tons by rolling mills and steel 
works, and 1,553 tons by forges and bloomeries. The 
increased consumption in 1900 was almost entirely by 
rolling mills and steel works. In 1890 the blast fur
naces consumed 491,971 tons; the rolling mi11s and steel 
works, 4,617,055 tons; and the forges and bloomeries, 
1,161 tons, For 1880 the following :figures were re
ported: Blast furnaces, 939,065 tons; rolling mills and 
steel works, 4,112,222 tons; and :forges and bloomeries, 
1,#0 tons. 

The total consumption of coke, as shown in the table, 
amounted in 1900 to 15,525,103 tons, compared with 
8,600,3±7 tons in 1890 and 2,033,532 tons in 1880. The 
increased consumption in 1900 over 1890 wa8 6, 92±, 756 
tons, and over 1880 it was 13,±91,571 tons. Of the total 
consumption of coke in 1900, however, only 821,306 
tons wern reported by rolling mills and steel works and 
forges and bloomeries, the blast-furnace industry con
suming the remainder, as will be seen by the :following 
:figures: Blast furnaces, 14,697,797 tons; rolling mills 
and steel works, 827,246 tons; and forges and bloomer
ies, 60 tons. In 1890 the consumption reported was: 
Blast furnaces, 8,248,156 tons; rolling mills and steel 
works, 350,937 tons; and bloomeries and forges, 1,254 
tons. And for 1880 it was: Blast furnaces, 1,900,228 
tons; rolling mills and steel works, 121,326 tons; and 
forges and bloomeries, 5,978 tons. 

The consumption of charcoal decreased in 1900 more 
than one-half compared with 1890, and almost one
half compared with 1880. The falling off was chiefly 
in the blast-furnace industry, but decreases are also 
shown in the other two branches under review. For 
1900 the consumption rnported was 35,209,887 bushels, 
against 74,499,202 bushels in 1890 and 69,592,091 bush-
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els in 1880. Of the total consumption in 1900 the blast 
furnaces reported 31,421,585 bushels, the rolling mills 
and steel works 2,250,022 bushels, and the forges and 
bloomeries 1,538,280 bushels. In 1890 the blast fur
naces consumed 67,672,156 bushels,. the rolling mills 
and steel works 2,770,611 bushels, and the forges and 
bloomeries 4,056,435 bushels, and in 1880 their con
sumption amounted to 53,909,828 bushels, 2,667,902 
bushels, and 13,014,361 bushels, respectively. The con
sumption of charcoal by' rolling mills and steel works 
was practically the same in 1900 as in 1880, the differ
ence amounting to only 417 ,880 bushels. 

The use of oil for fuel shows a decrease of 556,522 
barrels in 1900 compared with 1890. In 1880 the quan
tity consumed was reported as 853 barrels, all used bv 
forges and bloomeries. In 1890 and in 1900 all the oil 
used for fuel was reported. by rolling mills and steel 
works. 

The quantli.ty of natural gas used for fuel was not 
ascertained in 1900, but the cost shows a decrease of 

$468,537 compared with 1890, the figures for the two 
periods being as follows: 1900, $3,098,409; 1890, 
$3,566,946. Almost all the natural g·as reported in the 
two periods named was consumed by rolling mills and 
steel works. In 1880 the number of establishments 
using natmal gas for fuel was very small, and appar
ently the quantity and cost were not separately reported. 

CONSUMPTION OF IRON ORE, MILL CINDER, AND FLUXING 

MATERIAL. 

Table 9 shows the quantity arnl cost of iron ore, mill 
cinder, and :fluxing material consumed in the manufac
ture of iron and steel in the census years 1880, 1890, 
and 1900. In comparing the cost of these materials as 
reported for 1900 with the cost reported for 1880 and 
1890, it is again necessary to mention the fact that the 
:figures given for 1900 include only a pa1·t of the freight 
charges, while those for 1880 and 1890 include all 
freight charges. 

TABLE 9.-IRON AND STEEL: QUANTITY AND COST OF IRON ORE, MILL CINDER, AND FLUXING MATERIAL 
CONSUMED IN THE DIFFERENT BRANCHES, 1880 TO 1900. 

I 
TOTAL, BLAST FURNACES, ROLLING MILLS AND I !'OltGES AND 

STEEI, WORKS, BLOOMERrnS. 
Year. 

Tons.1 Cost. Tons.1 Cost. Tons.1 Cost. Tons.' Cost, 

-- ------
Total •..•.••......•.••••...••.....•........•..... 1900 34, 0·19, 109 $76, 089, 080 34, 302, 799 $74, 740, 271 

70, 789, 210 
340,028 $1, 320, 39f> 6,282 $22,414 

1890 21, 725, 698 74,254,942 21,189, 707 519, 199 3,355, 139 16, 792 110,587 
1880 10, 029,378 39, 974, 700 9, 024, 893 BO, 603, 281 333, 405 2, 779, 879 71,080 531,540 

.. - ---
Iron ore .••.•••••.•.....•..••..•.....••......•..•...... 1900 25, 722, 090 G7, 207, 063 25,370, 780 65, 908, 254 340, 028 1,326,395 6,282 22,414 

1890 15, 558, '112 06, 971, 2fi6 15,022,421 63, 505, 530 519,199 3,355, 139 JG, 7U2 110,587 
1880 o, 883, 007 36,5lll, 697 6,,179,182 83, 205, 278 383, 405 2, 779,879 71, 080 531,51() 

!1!!11 cinder, scrap, etc .......•.•.....•••..•............ 1900 1,600, 313 s,772,mm 1,600,313 s, 772, 381\ ······---- ................ ·········· .......... 1890 1, 1'15, 599 3, 086, 808 1, 145,599 8, 086, 808 .......... ............... ·········· ·········· 1880 316,114 910.667 310,lH 910, 667 ........... .............. .......... ········--
Fluxing material. •..•.............•..•..•............. 1900 7, 326, 706 5, 059, 032 7, 82G, 706 5, 059, 032 .......... --············ ............ ·········· 1890 5, 021, 687 'l, 196,878 5, 021, 687 4, 19tl,878 .......... -········-···· ............ ·····-----

1880 2,829, 597 2, 5'17, 336 2, 829, 597 2, 547, 880 ····-····· ·············· .......... ........... 

1 Gross ton of 2,210 ponnds. 

The total consumption of iron ore, as shown above, 
was 25,722,090 tons in 1900, compared with 15,558,412 
tons in 1890 and 6,883,667 tons in 1880, the increase in 
1900 over 1890 amounting to 10,163,678 tons and over 
1880to18,838,423 tons. Of the total reported for 1900, 
the blast furnaces consumed 25,375, 780 tons, the roll
ing mills and steel works 340,028 tons, and the forges and 
bloomeries 6,282 tons, compared with a consumption 
in 1890 by blast furnaces of 15,022,421 tons, by rolling 
mills and steel works of 519,199 tons, and by forges 
and bloomeries of 16, 792 tons. In 1880 the iron ore 
consumed by blast furnaces amounted to 6,479,182 tons, 
by rolling mills and steel works to 333,405 tons, and by 
forges and bloomeries to 71,080 tons. The decreased 
consumption of iron ore by rolling mills and steel 
works in 1900 ·compared with 1890 is largely due to 
the decrease in the number of active puddling furnaces 
and the increased use of steel. 

The total consumption of mill eincler by blast fur
naces amounted to 1,600,313 tons in UlOO, compared 
with 1,145,599 tons in 1890 and 316,114 tons in 1880. 
The consumption of 1900 increased over that of 1890 
by 454, 714 tons. 

In 1900 the quantity of :fluxing material used by 
blast furnaces, which includes limestone, dolomite, 
oyster shells, etc., amounted to 7,326,706 tons, against 
5,021,687 tons in 1890 and 2,829,5.97 tons in 1880. 

CONSUMPTION OF IRON AND STEEL. 

In the two preceding tables the details given relate 
entirely to the quantity ancl cost of fuel, irol1 ore, mill 
cinder, ancl :fluxing material consumed during the three 
census periods. Table 10 shows the quantity and cost 
of pig iron, scrap iron and steel, purchased muck bar, 
purchased steel ingots, purchased wire rods, and other 
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forms of iron and steel consumed by rolling mills, steel 
works, and forges and bloomeries in 1880, 1890, and 
1900. Here, again, in comparing the cost of these ma
terials in 1900 with the cost reported for 1880 and 
1890, the fact must not be overlooked that the freight 
charges have been in part omitted from the individual 
figures for 1900, while in the cost reported for both 

1880 and 1890 they have been included in full. The 
scrap iron and steel mentioned in the table embraces 
only waste materials purchased and consmned by iron 
and steel works, and does not include the scrap iron or 
steel which is regularly produced at all iron and steel 
plants, and which is usually conf'11med by the works 
turning it out. 

TABLE 10.-IRON AND STEEL: QUANTITY AND COST OF IRON AND STEEL USED AS MATERIAL, 1880 TO 1900. 

IJATE OF CENSUS. 

CLASSES. 1000 1890 lSSO 

Tons.1 Cost. Tons.I Cost. Tons.1 Cost. 

Total ................................................................. 18,551,442 $321, 146, 512 8, 735, 761 $179, 288, 771 3,811,289 $113, 424, 247 
--------· 

Spieg-eleisen, ferromanganese, and all other pig iron •.................... 10,411,281 151, 064, 348 5, 854, 252 105, 492, 718 2, 395,333 G2,814, 151 
Old uon or steel rails, all(l other scrap iron or steel ....................... 66,852,6~1 1, 747,590 36,460,815 1,206,818 37, 908, 350 
Purchaser! hammered iron ore blooms, pig or scrap blooms, and imported 

4, 126, 980 

32, 720 lJ 150,575 49,867 2,329, 138 92,261 5,993,1'15 Swedish billets and bars ................................................. 
Purchased mnek or scrap bar .............................................. 161, 329 4,535, 939 209,534 6,252, 594 47, 995 2, 369, 544 
:I>urehused iron or steel mgotq, blooms, billets, tin plate bars, sheet bars, 

or slub~ (except imported Swedish billets and bars J ... _ ........ _ ........ 3,682,407 92,123,412 874,518 28, 753,506 68,882 4, 339,057 
(') (') (~) Purchased '\ire rods ............................................... _ .... __ . 

1 Gross ton of 2,240 ponnd~. 

The quantity of spiegelcisen, ferromanganese, and 
pig iron consumed by rolling mills, steel works, and 
:forges and bloomeries amounted in moo to 10,411,281 
tons, compared with 5,854,252 tons in 1890 and 2,395,333 
tons in 1880, an increase fo 1900 over 1890 of 4,557,0211 
tons, and over 1880 of 8,015,948 tons. The consump
tion of old iron and steel rails and other scrap iron or 
steel also increased considerably in 1900 compared with 
the two preceding census years, the quantity consumed 
in 1900 amounting to 4,126,980 tons, compared with 
1,747,590 tons in 18!:!0 (an increase of 2,379,390 tons) 
and 1,206,818 tons in 1880 (an increase of 2,920,162 
tons in the twenty years). The consumption of pur
chased hammered iron-ore blooms, pig or scrap blooms, 
and imported Swedish billets or bars shows a decline in 
1900 compared with both 1890 and 1880, the decrease 
amounting to 17,1±7 tons in 1900 compared with 1890 
and to 59,541 tons compared with 1880. 

The decline in this country of the manufacture of 
iron ore blooms and pig and scrap blooms for sale has 
already been mentioned. The consumption of pur
chased muck or scrap bar also shows a decrease, hav
ing fallen from 209,534 tons in 1890 to 161,329 tons in 
moo, a loss of 48,205 tons. In 1880 the quantity used 
amounted to only 47,995 tons. The consumption of pur
chased iron and steel ingots, blooms, billets, tin plate 
bars, sheet bars, and slabs (omitting the imported Swed
ish billets and bars mentioned above, all of which are 
used for special purposes) shows a very great increase in 
1900 over 1890, the :figures for the former year being 
3,682,407 tons and those for the latter year 87 4,518 tons. 
In 1880 the consumption amounted to only 68,882 tons. 
In 1900 the purchased wire rods consumed by rolling 
mill:s amounted to 136,11'25 tons. In 1890 and 1880 the 

136, 725 5,419,617 (") 

•Not reported separately. 

purchased wire rods consumed were not separately 
reported. 

As a rule the iron and steel manufacturing sections 
of the United States do not contain all of the raw ma
terials essential to a full development of the different 
branches of the industry. The Southern states have 
vast deposits of iron ore, coal, limestone, and dolomite, 
all lying within short distances of each other. Cer
tain grades of pig iron can, therefore, be madeinmany 
of these states at a much lower cost per ton than is pos
sible in other sections of the country. The ores of the 
Southern states, how'ever, are not adapted to the man
ufacture of pig iron suitable for making steel by the 
acid Bessemer process, by which in the census year 
1900 almost three-fourths of the crude steel made in 
the United States was pro<l.uced. Aconsiderablequan
tity of basic open-hearth steel was, however, manufac
tured in 1900 by one of the Southern states (Alabama) 
from pig iron made within its own borders. In the 
coming years this state will probably become a fairly 
large producer of steel by this process. 

Michigan, \Visconsin, and Minnesota contain immense 
deposits of iron ore, these three states producing about 
85 per cent of the total quantity annually mined in the 
whole country. Much of this ore is especially adapted 
for the manufacture of pig iron suitable for making 
Bessemer steel. But neither of the three states named 
has a mineral fuel supply that could be economically 
used in the manufacture of pig iron. All of the pig 
iron made in Michigan is manufactured with charcoal 
as fuel, but even this fuel is far from abundant in some 
parts of the state. Michigan has not produced pig iron 
with mineral fuel since 18'77, but Wisconsin had sev
eral furnaces using this fuel located within its borders 
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in moo, all of which obtained their suppl.w of coke from 
Pennsylvania or West Virginia. 

Pennsylvania, which is far in the J•:md of other state!:l 
as a manufacturer of pig iron with mineral fuel, has 
been endowed by nature with boundless stores of both 
anthracite and bituminous coal. But, with one excep
tion, the iron-ore deposits of the state arc small, the 
total quantity mined in 1900 amounting to less than 
1,000,000 tons, over one-half of which was produced by 
one district. This state is, therefore, compelled, to draw 
largely upon other sections of the country for the ore 
for its blast furnaces, the greater part coming from the 
Lake Superior region over 1,000 miles away. lllinois, 
on the other hand, while located much nearer than Penn
sylvania to the Lake Superior iron-ore mines, obtains 
the bituminous fuel for its blast furnaces from the Con
:nellsville region in Pennsylvania, !Lnd from the Poca
hontas Flat Top region in West Virginia, hundreds of 
miles away. The payment of freight charges by Penn
sylvania blast furnaces on iron ore from .the. distant 
Lake Superior region, and by Illinois furnaces on coke 
from the far away Connellsville and Flat Top regions, 
therefore, constitutes a very important item in the cost 
of the manufacture of pig iron in the two states named. 

New York, New Jersey, and West Virginia are also 
large consumers of Lake Superior ore, and all three 
states use considerable quantities of Connellsville coke 
for fuel, the two states first nmned frequently mixing 
the coke with anthracite coal for blast furnace use. 

PRODUCTION OF IRON AND STEEL. 

Table 11 shows the total production of all kinds of 
iron and steel in 1900, compared· with the production 
in 1890 and 1880, and the percentage of increase or 
decrease. 

TABLE 11.-IRON AND STEEL: TONS OF CLASSIFIED 
PRODUCTS, 1880 TO moo, WITH PER CENT OF IN
CREASE FOR BACH DECADE. 

TON~.l 
PER CENT OF 

INCREASE. 

CL~SSES. 
1890 1880 

1900 1890 1880 to to 
1900. 1890. 

--
Total .........•..•....... 29,507, 860 16, 264,478 G,486, 733 81.4 150.7 

.. ----
Products of blast furnaces ..... 14, 452, 23•1 8,845, 185 3, 375, 912 63.4 162.0 
Produc~~ of rolling mills 11nd 

steel works .................. 15, 040,129 7, 388, 244 3, 046,038 103.6 142. G 
Pro<!ucts of forges and bloom-

er1es ......................... 15,497 81,049 G4, 783 i5Q.1 '52.1 

1 Gross ton of 2,240 pounds. •Decre"se. 

The total production of all kinds of iron and steel in 
1900 amounted to 29,507,860 tons, compared with 
16,264,478 tons in 1890 and 6,486, 733 tons in 1880. 
The increase in 1900 over 1890 was 13,243,382 tons, or 
81.4 per cent, and the increase in 1890 over 1880 was 
9,777,745 tons, or 150.7 per cent. Compared with 

1880 the mcrease m 1900 amounted to 23,021,127 tons, 
or 354. 9 per. cent. The increased production in 1900 
over 1890 was more than twice the total production of 
1880, and the tofal production in 1900 exceeded by 
6,'756,641.:l tons the combjned production of 1890 and 
1880. These figures graphically exhibit the wonderful 
growth of the iron and steel industry during the last 
twenty years. 

The production of pig iron in 1900, including spicgel
eisen, ferromanganese, and castings made direct from 
the blast furnace, amounted to 14,452,234 tons, com
pared with 8,845,185 tons in 1890, an increase of' 
5,60'7,049 tons, or 63.4 per cent. In 1890 the increased 
production over 1880 was 5,469,273 tons, or 162 per 
cent. Compared with 1880 the increase in 1900 
amounted to 11,076,322 tons, or 328.1 per cent. The· 
total production of 1900 exceeded by 2,231,137 tons the· 
combined production of 1880 and 1890. 

The production of rolled and forged iron ancl steel 
and of direct steel castings by rolling mills and steel 
works in 1900 exceeded by 4,605,847 tons, or 44.1 per 
cent, the combined production of both 1890 and 1880. 
'rhese :figures include the quantity of steel ingots pro
duced for sale. Compared with 1890 the production 
in 1900 increased '7,651,885 tons, or 103.6 per cent, 
while compared with 1880 the production in 1890 in
creased 4,342,206 tons, or 142.6 per cent. If the pro
duction of 1900 is compared with that of 1880, an 
increase of 11,994,092 tons, 01· 393.8 per cent, is shown 
for the twenty years. 

The production of blooms and hammered bar iron 
for sale by forges ancl bloomeries shows a heavy de
cline in 1900 compared with 1890 and 1880. In the 
ten years from 1890 to 1900 this decline amounted to 
15,552 tons, or 50.1 per cent, and from 1880 to 1890 it 
amounted to 33, 734 tons, or 52.1 per cent. In the 
twenty years from 1880 to 1900 the decrease amounted 
to 49,286 tons, or 76.1 per cent. 

While the figures given above for pig iron and for 
castings produced direct from the blast furnace are full 
and complete for the three periods named, and contain 
no duplications whatever, it should be explained that 
in reaching grand . totals for the three branches of the 
iron and steel industry under review, serious duplica
tions are unavoidable, both in quantities and values. 
In the quantity ancl value of the steel castings reportec1, 
of the rolled and forged products manufactured, and of 
the hammered blooms and bars made, there is always a 
duplication of the quantity and value of the pig iron 
consumed in the manufacture of these products. .Many 
rolling mills and steel works produce for sale largo 
quantities of partly finished rolled materials, such as 
muck and scrap bar, billets, slabs, sheet bars, tin-plate 
bars, etc., these partly finished products being sold to 
other establishments, which roll them into finished 
forms. As a result, the quantity and value·of the part!y 
:finished products are reported to the Census Office first 



22 MANUFACTURES. 

by the establishment by which they were originally 
pr6ducecl and again bythe establishment b.Ywhich they 
are rolled into nnished forms. As all census statistics 
are compiled by counties as well as by states (and fre
quently by cities as well), there is no possible way by 
which these duplications can' be avoided if the total 
quantity ancl value of the iron and steel produced in 
each county and in each state is to be given separately. 
In reaching a grand total for both quantities and values 
for cities, for counties, for states, and for the country 
at large the products of each individual establishment 
have, therefore, been included, whether these products 
arc of the most highly finished character or are partly 
finished and suitable only for remanufacture. 

As bas been already stated, the pig iron consumed by 
forges or bloomeries is also duplicated in the grand 
totals given in Table 11, a::; well as the blooms and bars 
produced for sale, practically all of which were manu
factured into finished product:; by rolling mills or steel 
plants. 'It will thus he seen that not only are the grand 
totals for iron and steel for the three years covered by 
the table greatly in excess of the quantity actually pro
duced, but the values reportE)d are also very much in 
excMs of the actual value of the finished products, in 
very many instances quantities and values appearing 
twice and in some cases even three times. As similar 
methods of tabulation were employed in previous cen
suses, however, the value of the :figures for eomparatfrc 
purposes for the three periods given in the table is 
not invalidated. 

Tables 12 and 13 show the counties wnich prod1wed 
during the census year 1900 over 60,000 tons of pig 
iron, rolled and forged iron and stee1, direct steel 
castings, and forged or 1mmmered blooms or bars for 
sale, ranked in the order of their prominence in 1900, 
the production in the year named being compared with 
their output in 1890 and 1880. 

In Table 12 the counties which produced in 1900 iron 
and steel in excess of 100,000 tons are given, while in 
Table 13 only those counties which in 1900 produced less 
than 100,000 tons but more than 60,000 tons appear. 

TABLE 12.-IRON AND STEEL: COUNTIES PRODUCING 
100,000 TONS 1 AND OVER IN 1900, \VITH RANK OF 
COUNTIES, 1880 TO 1900. 

I 

Ri:tnkl

1 

ll1 
1900. t 

I 

COUNTIES, 

1 Allegheny,Pa •••••..•••••••.••..••••. 
2 Cook,111 •...•..........•••...••........ 
3 Mahoning, Ohio .............••........ 
4 Jefierson,Ala ..........•..•.....••..••• 
5 Cuyahoga, Ohio ..................... .. 

~ Kfe~c~i~:Pi~.::: ::: : : : : : :::::::: :::::::: 
~ ~~i\~f1\~:~~::::::::: ::: :: ::::::::::::: 

10 Lawrence,Pa ......................... . 
11 Lackawanna, Pa .••••••••••••.•.•••••• 
12 Belmont,Ohio ........................ . 
13 Jefferson, Ohio·····---·········-···--· 
14 .!>!ontgomecy,Pa ...................... . 
l5 1 Baltimore, city nnd county, Md··---·. 
16 : Lorain, Ohio •.•••••••••••.••••••.•••••. 

1900 

8,203,715 
1, 976,685 
1,364, 582 
1,061,540 

968,801 
ll27, 676 
841,800 
760,864 
736, 097 
699, 414 
572,030 
496,858 
495,323 
480, 948 
447,432 
403,533 

TONS.I 

1890 

8,389,329 
1,030,588 

559,180 
610, 768 
495,399 
009,223 
440,198 
512,369 
329, 710 
234, 210 
491, 189 
162, 389 
261,492 
30-1,352 
81,447 
45, 318 

1880 

757,273 
221,856 
lllti,390 

23,261 
187, 816 
232,268 
163,287 
199, 711 

75,084 
78, 967 

136,065 
50,172 
36,215 

150,561 
62,450 
(2) 

i Gross ton of 2,240 pounds. •No active establishments reported, 

TABLE 12.-IRON AND ST.EEL: COUNTIES PRODUCING 
100,000 TONS 1 AND OVER IN 1900, WITH RANK OF 

• COUNTIES, 1880 TO 1900-Continued. 

Rnnk 
in 

1900. 
COUNTIES, 

17 Lehigh, !'11 ...•.••.••.•..•...••.•••••••• 

t~ ~~~~~'.0P1a.1'.~:::::::::: ::: :::::::::::::: 
20 Marshall, W. Va ...•.••.....•...•..•..• 
21 Franklin, Ohio ....................... . 
22 :Milwnukec, Wis .•...•.••.......••.•.•. 
23 Lawrence, Ohio ...••..•....•...••.•.•• 
24 Westmoreland, Pa .................... . 
25 Pueblo, Colo .......................... . 
26 Ohio, W. Va .•..••...•......•...•.••.•. 
27 Trmnbull,Ohio ..•...............•...• 
28 Chester, Pit ......••...•..•..•...•.•..•. 
29 Northampton, Pa •...••..•..•...•.•..•. 
30 Columbiana, Ohio .................... . 
31 J\ludison, Incl ......................... . 
32 Bord, Ky ............................. . 
33 Allegham·, Va ..••..........•••.••••.•• 
34 Niag.ilra, N. Y •..•...•..•...•........•. 
35 Tnscarawa,, Ohio .................... . 
311 Erie, N. Y ..•.•.••....•.......•••••••••. 
37 .Armstrong, Pu ...••...•..• ••.•.....•.... 
38 Colhert, Alu .......................... . 
39 WorccHter, Mass .....•....•....••...... 
40 Deluwme, Ind ••••••.••••••••••••.••••• 

1900 

385, 109 
376, 855 
364,270 
317, 989 
315, 798 
309, 724 
248, 908 
246, 299 
231, 902 
223, 117 
187, 494 
179, 787 
179, 477 
156, 526 
147, 566 
146, 868 
145, 176 
136, 285 
128, 039 
125, 488 
110, 799 
109, 595 
106,4G6 
102, 620 

TONS.I 

1890 

367, 131 
359, 938 
299, 556 
18·1, 301 
29, 683 

155, 963 
85, 218 
36, 359 
30, 207 

155, 629 
220, 683 
134, 720 
446, 863 
94, 440 
21, 052 
47, 584 
71, 806 
22, 780 
38, 084 
(2) 
78, 633 
82, 496 
87, 939 
11, 955 

1880 

290, 067 
65, 812 

190, 6U6 
33, Gul 
20,·140 
114,4~6 
63, 209 
16,341 
(2) 
75,685 
65,508 
69, 967 

288,288 
39, 384 
(2) 
33,589 
7,533 

(2) ' 
14, 041 
22,335 
8,30'1 

(2) 
26, 916 
(2) 

I Gross tcin of 212.rn po urn ls. 2 No acth·e establishments reported. 

TABLE 13.-IRON AND STE.EL: COUNTIES PRODUCING 
OVER 60,000 BUT UNDER 100,000 TONS 1 IN 1900, WITH 
RANK OF COUNTIES, 1880 TO 1900. 

Rank 
TONS.l 

in COUNTIES. 
1900. 1000 1890 1880 

1 Montour, Pa •.......•...•..•.••••••...• 97,069 108, 442 71. 2-10 
2 Puh1ski,V11 ............................ 92,t:i97 45, 900 45 
3 LtLncuster, Pn. ........................... 88,5-15 114, 117 77,mm 
4 Wayne, Mich ......................•... 83,808 102,828 56, 739 
5 Fayette, P1i •.•......•...••.•.......•... 81,752 89,855 33, 132 
6 Philaclelphin, Pa ......•••••.••••.••••• 77,225 73, 298 58, 913 
7 Rhea,'.l'enn ............................ 

1 

76,804 57, 547 (0) 
8 St. L_ouis, city und county, Mo ...•••... 75,849 81,471) 91, 6'16 
9 Marion, Tenn ...•.•.•..•••...•.•••. ····1 75, 627 63, 210 16,034 

10 r~~~~~~bh~o·::::::::::::::::::::::::: 731689 62, 425 (2) 
11 70, ~62 42,29·:1 30,684 
12 Bedford, Pa ....•.........•............. 69,272 42, 030 9,282 
13 ~~~~i·~J. N·."i: ::::::::::::: :: :::::::::::1 66, 384 (2) (2) 
1-1 65, 755 87, 138 68, 413 
15 Delaware, Pa ..........•........••.•• ··\ 62,702 92, 990 S,lll8 
16 ·Antrim, Mieh .......••..••.....•...•..• 60, 251 17,852 11, 585 

1 Gross ton of 2,2..10 pmmds. •No act!Ye establlshments reported. 

There were 40 counties which produced over 100,000 
tons of iron and steel in 1900, compared with 27 in 
1890. These ±0 counties were located in 13 states. 
The 27 producing counties in 1890 were located in 8 
states. Of the 27 counties reporting over 100,000 tons 
in 1890, only 26 appear in Table 12, the production in 
Rensselaer county, N. Y., having fallen below 60,000 
tons for 1900. Four counties in '1900, namely, Alle
gheny eounty, in Pennsyh·ania, Cook county, in Illi
nois, Mahoning county, in Ohio, and Jefferson county, 
in Alabama, produced almost as much iron and steel as 
the combined production of the remaining 36 counties, 
the figures being as follows: Total production of the 4 
counties named, 12,1306,522 tons; of the remaining 36 
counties, 12,812,933 tons. Compared with 1890 Alle
gheny county increased its production in 1900 by 
4,814,386 tons, or Hid per cent; Cook county by 
H46,097 tons, 0r 91.8 per cent; Mahoning county by 
~· >: _:l,02 tons, or 1 ±4: per cent; and J e:ff erson county 
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by 450, 7'77 tons, or 73. 8 per cent. Compared with 1880 
the increase is almost marvelous, as the total production 
of the 4 counties in that year amounted to only 1,198, 780 
tons. The co1nparative figures follow: Alleg·heny 
county, increase in 1900 over 1880, 7,446,442 tons, or 
983.3 per cent; Cook county, 1, 754,829 tons, or 791 
per cent; Mahoning county, 1,168,192 tons, or 594.8 
per cent; and J efi'erson county, 1,038,279 tons, or 
4 463. 6 per cent. The increase in production in J effer
s~n county and in Allegheny county is especially 
noticeable. 

Taking up the remaining 36 counties in the 1900 col
umn in the table, it is found that 13 are located in Penn
sylvania, 1 in Illinois, 9 in Ohio, 1 in Alabama, 1 in 
Maryland, 2 in West Virginia, 1 in Wisconsin, 1 in Colo
rado, 2 in Indialll1, 1 in Kentucky, 1 in Virginia, 2 in 
New York, and 1 in :Massachusetts. Of these counties 2 
produced loss than 1,000,000 tons but over 900,000 tons, 
1 over 800,000 tons but less than 900,000 tons, 2 over 
700,000 tons but less than 800,000 tons, 1 less than 
700,000 tons but over 600,000 tons, 1 less than 600,000 
tons but over 500,000 tons, 5 less than 500,000 tons 
but over 400,000 tons, 6 less than 400,000 tons but over 
300,000 tons, 4 less than 300,000 tons but over 200,000 
tons, and 14 less than 200,000 tons hut over 100,000 
tons. ..With two exceptions, namely, Trumbull county, 
in Ohio, and Northampton county, in Pennsylvania, 
all of the counties named in tl;to table increased their 
production in 1900 oYer 1890. In Trumbull county the 
decline was from 220,683 tons in 18HO to 187,4H4 tons 
in 1900, a falling off of 33,189 tons. In Northampton 
~ounty it was from 4±6,863 tons in 1890 to 179,-:177 tons 
in 1900, a decrease of 267,380 tons, caused rrlmost 
entirely by the idleness during tho census yerLl' of the 
Bessemer converters of one of the largest establish
ments in that county. 

In the census year 1900 there were 16 counties, located 
in 8 states, which produced less than 100,000 tons but 
over 60,000 tons of iron and steel, as shown l1yTable 13. 

Seven of the counties enumerated in this hible de
creased their production of iron and steel in 1900 com
pared with 1890, ancl two, namely, St. Louis city and 
county, in Missouri, an cl Warren county, in New Jersey, 
made less iron and steel in 1900 than they did in 1880, 
the falling off in St. Louis city and county amounting 
to 15,797 tons, and in Warren.county to 2,658 tons. 

NUMBER, EQUIPMENT, AND CAPACITY OF IRON AND STEEL 

ESTABLISHMENTS. 

Table 14 shows the number of active and idle blast 
-furnaces, rolling mills and steel works, and forges and 
bloomeries in the United States in 1900 compared 
with the number of similar establishments reported in 
1890 and 1880, and the equipment and capacity of the 
plants for the years named. 

TABLE 14.-IRON AND STEEL: NUMBER, EQUIPMENT, 
AND CAPACITY IN GROSS TONS OF ACTIVE AND IDLE 
ESTABLISHMENTS, 1880 TO 1900. 

1900 1890 1880 

-----------------1---------
Bla8J~~~g:;~~: establishments............................ 273 377 m 

Number of completecl furnaces....................... 399 559 
Total daily capacity, tons of plgiron ............... 58,569 37, 889 17, 186 

Rolling mills and steel w01·ks: 
Number of estttlllishments.... ... .. .. . .. . .. . .. . .. . . . . 476 429 391 
'.l'otal claily capacity, finished rolled and forged 

products, tons, double turn......................... 90, 122 41, 57G 19, 730 
Bessemer steel establishments, included above..... 42 51 11 

Bessemer steel converters, number............. 91 97 24 
Totiildailvcapacity,tonsofingots,donbleturn. 38,420 10,285 3,~ 

Open-hearth steel establishments, incluclcd above.. 96 
1

g_s
9 37 Open-hearth furnaces, number.................. 8:11 ~ 

Total dailycapitcity, tons of ingots, double turns. 19, 030 3, 608 138 
Acid furnaces, number ................. :. . . . 152 ................. .. 

Total cluily capacity, tons of acid ingots, 
double tum............................. 6,419 .................... . 

Basic furnaces, number...................... 179 ................ . 
Tot11l dai!v capacity, tons of basic in-

gots, clotible turn.' ...................... 12,611 
Crucible steel establishment~. included above...... <JO 

Nnmllcr of pots which can be used at a heat... 2, 619 
Forges and bloomerics: 

Number of establishments ............................ . 14 
Total dnily capacity, tons of blooms, billets, and 

bars, double turn . . . . • .. .. . . . . .. . • • • . .. . .. .. .. . .. . . .. H3 

-······· .......... .. 
,17 37 

2,606 2, 091 

32 118 

263 464 

As shown above, there was a heavy decrease in 1900, 
compared with both 1890 and 1880, in the number of 
establishments which were engaged· in the manufacture 
of pig iron. This decrease was largely caused by the 
consolidation since 1880, and especially since 1890, of 
man v furnaces under one management. A marked 
falli;1g off is also shown in the mnnl)er of completed 
blast furnaces, clue chiefly to the dismantling of stacks 
which were badly located and which were equipped 
with antiquated blowing machinery. The daily capacity 
of the completed furnaces in 1900, however, was very 
much greater tlmn that of the completecl furnaces in 
1890. 

The healthy growth shown in the number of estab
lishments which operated rolling mills aucl steel works 
in 1900 compared with 1890 and 1880 lms alrcacly 
been allucleclto. The increase in the daily capacity of 
finishecl rolled and forged products in this branch of the 
iron ancl steel industry amounted to 116.8 per cent in 
1900 as compared with 1890. Compared with 1880, 
the increase in 1900 was 356. 8 per cent. 

The number of establishments equipped for the man
ufacture of Bessemer steel shows a loss of 0 in 1900 as 
compared with 1890, but a gain as compared with 1880. 
While the number of Bessemer converters decreased in 
J 900 compared with 1890, the total loss in the ten 
years being 6 converters, the capacity of the 91 convert
ers reported for 1900 was almost double that of the 97 
converters in existence in 1890. In the open-hearth 
steel industry the number of establishments increased 
from 25 in 1880 and 58 in 1890 to 96 in 1900. During 
the same period the number of :furnaces ftclvanced from 
37 in 1880 to 129 in 1890 and to 331 in 1900. The total 
daily capacity of the open-hearth furnaces in 1900was a 
little less than one-half of the daily capacity reported 
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by the :iessemer converters for that year, while in 1890 
the capacity of the open-hearth furnaces was less 
than one-fifth of the Bessemer capacity. In 1880 the 
open-hearth capacity amounted to only 738 ton~ 
daily, while the Bessemer capacity was 3,988 tons. 
The fact that in 1890 the daily Bessemer capacity 
was almost the same as the daily open-hearth capacity 
in 1900 is worthy o:f attention. So also is the fact that 
in 1900 the daily capacity o:f the basic open-hearth :fur
naces was about double the capacity o:f the acid open
hearth furnaces. As will be shown later on, the entire 
growth of the basic open-hearth process has practically 
taken place during t!J.e last ten years, the total produc
tion in 1890 amounting to only 55,512 tons. 

The manufacture of crucible steel has made but little 
pr'Ogress in the United States since 1880, in which year 
the number o:f pot<:i that could be used at a heat was 72 
greater than in 1900. In the intervening twenty years, 
however, the production o:f crucible steel increased 
36,356 tons (see Table 64). The number of crucible 

steel establishments was 37 in 1880, 47 'in 1890, and 40 
in 1900, a gain of three establishments compared with 
twenty years ago, but a loss of seven establishments 
compared with ten years ago. 

IRON AND STEEL INDUSTRY BY GEOGRAPHIC DIVISIONS. 

Table 15 shows the leading statistics :for the iron and 
steel industry, by geographic divisions, for the years 
1880, 1890, and1900. The New England states embrace 
Maine, Massachusetts, Connecticut, Rhode Island, New 
Hampshire, and Vermont; the Middle states embrace 
New York, New Jersey, Pennsylvania, and Delaware; 
the Southern states em.brace Maryland, Virginia, West 
Virginia, North Carolina, Georgia, Alabama, Kentucky, 
Tennessee, and. Texas, all o:f which manufacture iron 
or steel; and. the Western states include all states west 
of Pennsylvania, not heretofore mentioned, which pro
duced. iron or steel during the years covered by the 
table. Active establishments only are included. 

TABLE 15.-IRON AND STEEL: COMPARATIVE SUMMARY, BY GEOGRAPHIC DIVISIONS, 1880 TO 1900.1 

Num-
I SALARIED OFFICIALS, WAGE· EARNERS. CLERKS, ETC. 

ber of Mlscella- Cost of Value of Tons2 of GEOGRAPHIC DIVISIONS, Year. estab- Capital. neous materials products. products. lish· expenses. used. 
men ts. Number. Salaries. Average Total wages. number. 

I 

United States ....•.•..•. 1900 669 3Sl)90, 530, 484 9, 217 $11, 741, 788 222,607 $120, 836, 3381 $32, 274, 100 $522, 431, 701 $804, 034, 918 29' 507, 800· 
1890 719 <6,462, 23G 171,181 89,273,956 18,214, 948 327' 272, 845 478, 687, 519 16 2o4,4~8 
1880 792 209, 904, 965 (') (') 140, 798 (6) 191, 271, 150 296, 557, 685 6,486, 733, 

'414, 044, 8441 44, 325 

·~>"·· 

55, :~~~ 5~-~ I 
New England states ...•.•.... 1900 18 21, 778, 391 

1890 32 13, 22·1, 150 
1880 49 10, 490,408 

Middle states ••••••••.••.••••. 1900 352 359, &21, 093 
1890 390 256, 833, 069 
1880 440 132, 814, 213 

Southern states •••••••.••..••. 1900 97 46, 089, 040 1 

1890 109 43, 051, 652 I 
1880 130 21, 942,311 

Western states •..•......•••••• 1900 202 I 
162, 841,-360 I 

1890 188 100, 935, 973 
1880 173 44, 658,033 ' 

I 

1 Thi• summary includes only active establishments. 
•Gross ton of 2,240 pounds. 

187 805, 04G 
199 297, 157 

(') (') 

5, 719 7,192, 690 
2,484 3, 747, 602 
(') (5) 

719 989, 800 
550 806, 415 

{') (') 

2,592 3, 254, 252 
1,092 1,611,062 
(') (') 

8,248 4,515,060 1, 224, 618 10,141,357 18,303,510 203,265· 
6,645 3, 224,318 413,578 9,286,050 15,105,441 216,043: 
8,654 3,357,911 (•) 9,518, 570 14, 558, 627 190, 101 

126,060 69,569,423 19, 636,385 308, 765, 127 475, 845, 093 16, 111, 525· 
106,108 56,166,425 11,324,830 199, 225, 674 294, 048, 406 9,4~5 9 .. 1 
75,055 31,348,22.'i (') 113, 432, 592 180, 484, 560 4,011,380 

21,890 8,560,814 2,299,084 41,133, 966 63, 771, 161 3,468 680 
17,051 6,863,185 2, 110, 129 27,Q.!7, 767 39, 982, 152 2,051,057 
19,728 5, 916,868 (•) 13, 739, 624 23,006,074 5.9,817 

66,409 38, 191,041 9,114,013 162, 391, 251 246, 115, 154 9,724,390 
41,377 23,020,028 4,366,411 91,713,354 129,551,520 4,520,837 
37, 361 14, 828, f,06 (•) M,580,364 78, 508, 42·1 1, 735,876 

1 Includes rented property valued in 1900 at $16,968,821; in 1890 nt $8,273,058. 
! Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this table. 
•wot reported separately. 
•Not reported. 

THE NEW ENGLAND STATES. 

New England shows a decrease of 14 in the number 
of active establishments reported for 1900 compared 
with 1890, and. a decrease of 31 com.1)ared with 1880. 
In capital invested there was an increase o:f $8,554,241 
in 1900 compared with 1890, or 64.7 per cent. The 
wage-earners increased 1,603 in 1900 com.pared with 
1890, or 24.1 per cent, and. wages increased $1,290,742, 
or 40 per cent. For reasons already stated compari
sons should not be made for 1900 or 1890 with 1880, for 
capital invested, wage-earners, and wages paid. ~fis
cellaneous expenses increased $811,040 in 1900 com
pared with 1890. In 1880 8:\.1Jenses of this character 
were not reported. The cost of the materials used in
creased $855,307 in 1900 compared with 1890, or 9.2 

per cent, and $622,787 compared with 1880, or 6.5 per 
cent. The value o:f prod.nets increased $3,198,069· 
in 1900 com.pared. with 1890, or 21.2 per cent, and 
$3,744,883 compared with 1880, or 25. 7 per cent. 

In output there was a falling off o:f 13,378 tons in 
1900 compared with 1890, a decrease o:f 6.2 per cent, 
but an increase com.pared with 1880 of 13,104 tons, or 
6. 9 per cent. The decrease in output in 1900 compared 
with 1890 was entirely in pig iron. 

The tofal number of active blast :furnace establish
ments in New England in 1900 was 2, compared with 
7 in 1890 and 10 in 1880. The pig iron produced 
amounted to 13,487 tons in 1900, compared with 30,656-
tons in 1890 and 27,640 tons in 1880. Additional details 
cal). not be given for 1900 without disclosing the opera
tions of the two establishments active in that year. 
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The total number of establishments engaged in the 
production of steel or o:f rolled iron and steel in New 
England in 1900 was 16, compared with 25 in 1890 
and 38in1880. The capital invested by these establish
ments in 1900 was $21,455,157, against $11,472,897 in 
1890 and $8,511,408 in 1880. In the total for 1890 
$115,000 o:f rented property arc included. The average 
number o:f wage-earners employed was 8,179 in 1900, 
6,447 in 1890, and 7,7111 in 1880, who drew wages to 
the amount o:f $4,487,646 in 1900, $3,148,284 in 1890, 
and $3,068,388 in 1880. In 1900 the miscellaneous 
expenses amounted to $1,202,678, compared with 
$303,505in1890. In 1880 miscellaneous expensei:; were 
not collected. The cost o:f the materials used in 1900 
amounted to $9,939,472, compared with $8,651,998 in 
1890 and $8,838,874 in 1880. The value of products in 
1900 was $17,973,135, against $14,2Hl,003 in 1890 and 
$13,513,531 in 1880. The output in 1900 was 189,'778 
tons, against 185,986 tons in 1890 and 162,481 tons in 
1880. 

There were no forges or bloomeries in operation in 
New England in 1900 or 1890. In 1880 there were 3 
establishments reported, o:f which, however, 1 only was 
active. This establishment had invested $5,000. It 
employed 8 hands, paid $564 in wages, e::qJended $1,834 
for materials, and produced blooms valued at $2,200. 

One i:;teel plant was being erected in N cw England in 
1900. In 1890 and 1880 there were no plants for the 
manufacture o:f iron or steel in course o:f construction 
in any o:f the New England states. 

Since the close of the census year 1900 the iron and 
steel industry of New England has shown a very en
comaging growth. Down to the summer of 1902 at 
least 4 new rolling mills and steel plants had been prac
tically completed. Three of these plants are equipped 
with open-hearth steel furnaces. Of the 4 plants, 3 have 
trains o:f rolls for the production o:f wire rods. The 
steel plants have an annual capacity of about 38,000 
tons of ingots (24,500 tons o:f basic and 13,500 tons of 
acid). 

In the rolling-mill department o:f the 3 plants, 135, 000 
tons o:f flat and round rods can be turned out annually. 
In addition 2 o:f th'e plants arc equipped to manufac
ture wire and wire nails, their annual capacity for the 
products :first'named amounting to 52,500 tons, and :for 
the products last named to 475,000 kegs of 100 pounds 
each. Two of the steel phmts are located in Rhode 
Island and 1 in Massachusetts. The establishment 
which is not equipped with steel furnaces is located in 
Connecticut. The steel plant in Massachusetts pro
duces castings only, and is not equipped with trains o:f 
rolls. 

In addition to the enterprises named above, an estab· 
lished rolling mill at Bridgeport, Conn., is now itdd
ing several open-hearth steel furnaces to its works. 
Trains of rolls for the manufacture of billets are also 
being installed. Steel castings will be made as well as 
rolled proch1cts. 

THE l\1IDDLE STATES. 

The Middle states show a decrease o:f 38 in the num
ber o:f active establishments reported in 1900 com· 
pared with 1890, and o:f 88 compared with 1880. "The 
capital invested, on the other hand, shows an increase 
in 1900 over 1?90 of $102,l:J88,624, ·or 40.1 per cent. 
In wage-earners there was an increase in 1900 over· 
1890 of 19,952, or 18.8 per cent, and in wages of 
$13,402,998, or 23. 9 per cent. No comparisons are 
made with 1880 for these items. Miscellaneous expenses. 
increased $8,311,555 in 1900 over 1890, or 73.4 per cent. 
The cost o:f the materials used in 1900 shows an increase 
over 18\JO of $109,539,453, or 55 per cent, and over 
1880 of $195,332,535, or 172. 2 per cent, while the value 
of the products in 11JOO was $181,796,687 greater than 
in 1890, or Gl.8 per cent, and $295,360,533 greater than 
in 1880, or 163.6 per cent. In output the increase in 
1900 over 1890 amounted to 6,635,584 tons, or 70 per 
cent, and over 1880to12,100,145 tons, or 301.6 per cent. 

The number o:f active blast-furnace establishments re
ported by the MidcUe states in 1900 was 95, compared 
with 140 in 1890 and 179 in 1880. The amount o:f capi
tal invested in 1900was$81,328,706, against $68,896,144 
in 1890, which includes rented property valued at 
$3,165)81 in the former year and $2,210,000 in the 
latter year. The. wage-earners numbei·ecl 1"7,G97 in 
1900, compared with 17,662 in 1890; the wage·s paid, 
$8,962,622, against $7,905,567; and the miscellaneous 
expenses $3,648,228, agtiinst $3,163,843. No compar
isons for any o:f the items named are made with 1880. 
The cost of the materials used in 1900 amounted to 
$69,590,971, against $63,115,306 in 1890 and $36,330,367 
in 1880; while the value, of products amounted to 
$109,167,847 in 1900, compared with $82,650,533 in 
1890 and $55,818, 738 in 1880. The pig iron made in 
1900 amounted to 7,263,098 tons, against 4,782,932 tons 
in 1890 and 2,143,833 tons in 1880. 

The number o:f establishments which proclncecl steel 
ingots or castings, or rolled iron and steel, in the Middle 
states in 11JOO was 251, comparecl with 231 in 1890 
and 208 in 1880. In 1900 the capital invested by active 
establishments was $278,314,288, against $187,01)8,455 
in 1890 and $75,538,948 in 1880. The totals for 1900 
and 1890 include $10,518,736 and $978,000 of rented. 
property, respectively. The average number of wage
earners employed in 1900 was 108,197, compared with 
88,035 in 1890 and 55,631 in 1880. These employees 
were paid wages in 1900 to the amount of $60,533,857, 
against $48,095, 793 in 1890 and $24,581,865 in 1880. 
The amount paid for miscellaneous expenses was. 
$15,IJ81,996 in 1900 ancl $8,107,807 in 1890. In 1880 
expenses of this character were not ascertained. . The: 
cost o:f the materials used in 1900 was $238,913,17 4, 
compared with $135,338,945 in 1890 and $74,957,356 in. 
1880, while the value of the products in 1900 amounted 
to $366,281,294, compared with $210,389,379 in 1890· 
and $121,421,562 in 1880. The production of rolling;· 
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.mills and steel works amounted to 8,837,010 tons in 
1900, compared with 4,666,710 tons in 1890 and 
1,813,869 tons in 1880. 

In 1900 the number of establishments in the Middle 
.states which were engaged in the manufacture for sale 
-of ha'i:nmered charcoal blooms and billets direct from iron 
-ore was 1, and the number engaged in the production of 
hammered charcoal pig and scrap blooms, billets, and 
bars was 5. In 1890 there were 9 establishments en
gaged in the production of the former products and 10 
.engaged in the production of the latter products. The 
-capital invested in active forge and bloomery establish
ments in 1900 was $178,699, compared with $838,470 
in 1890 and $3,306,000 in 1880. The average number 
·Of wage-earners employed in 1900 was ·166, against 
411 in 1890 and 2,272 in 1880. These wage-earners re
-ceived in wages $72,9:ld: in 1900, $165,065 in 1890, and 
$744,954 in 1880. In 1900 the miscellaneous expenses 
.amountecl to S6,161 and in 1890 to $53,180. The cost 
.of materials in 1900 was $260,982, against $771,423 in 
1890 and $2,144,869 in 1880. In 1900 the value of 
.the products was $395,952, compared with $1,008,494 
in 1890 and $3,244.,260 in 1880. The output in 1900 
was 11,417 tons, against 26,299 tons in 1890 and 53,678 
tons in 1880. 

In 1900, 13 plants for the manufacture of iron and 
,steel were being erected in the Middle states, 0£ which 
3 were being equipped for the manufacture of pig iron 
. and 10 for the manufacture of steel or of rolled iron and 
steel. In 1890, 3 establishments were in course of con-
struction (1 blast furnace and 2 rolling mills and steel 
works), and in 1880, 4 establishments were being erected, 
(2 to manufacture pig iron and 2 to manufacture steel 
·Or rolled iron and steel). 

Since the close of the census year 1900 a number of 
new blast furnaces, rolling mills, and steel plants have 
been built in the. Middle states, especially in Pennsyl
vania. Several new plants have also been erected in 
New Jersey. In addition, work upon a number of new 
plants is also under way in Pennsylvania and a large 
plant for the manufacture of pig iron, Bessemer steel, 
copen-hearth steel, and finished rolled-steel products is 
.now in course of construction in New York. 

THE SOUTHERN STATES. 

The Southern states show a decrease of 12 in the 
number of active establishments reported for 1900 com
pared with 1890, and a decrease of 33 compared with 
1880. The capital invested in active establishments 
shows an increase 0£ $3,037,388 in 1900 compared with 
1890, or 7.1 per cent. In 1900 the number of wage
earners increased 4,839 compared with 1890, or 28.4 per 
cent, and the wages paid $1,697,629, or 24. 7 per cent. 
Comparisons for 1880 are omitted. The increase in mis
cellaneous expenses in 1900over1890 was $188,955, or 9 
per cent. The cost of the materials used in 1900 was 

$14:,086,199 greater than in 1890, or 52.1 per cent, and 
$27,394,342 greater than in 1880, or 199.4 per cent; the 
value of the products in 1900 exceeded by $23, 789,009, 
or 59.5 per cent, the value reported for 1890, and by 
$40,765,087, or 177.2 per cent, the value reported for 
1880. In volume the output of 1900 was 1,4:17,623 tons 
greater than that of 1890, or 69.1 per cent, and 2,919,363 
tons greater than that of 1880, or 531. 5 per cent. 

The number of active blast furnace establishments 
in the Southern states in 1900 was 64, compared with 
73 in 1890 and 59 in 1880. The amount of capital 
invested in 1900 was $27,010,584, compared with 
$29,974,471in1890. In the figures for the former year 
rented property valued at $460,500· is included, while 
the figures for the latter year include rented property 
valued at $783,000. The wage-earners employed in 
1900 numbered 10,747, compared with 7,932 in 1890; 
the wages paid amounted to $3,193,0H in 1900 and to 
$2,917,158 in 1890; and the miscellaneous expenses to 
$1,443,414: in 1900 and to $1,578,512 in 1890. Compar
isons for 1880 are not made with either 1900 or 1890. 
The cost of the materials used in 1900 amounted to 
$21",150,098, compared with $15,410,982 in 1890 and 
S4,452,864 in 1880. The value of products in 1900 was 
$33,576,226, against $22,±9±,870 in 1890 and $7, 769,050 
in 1880. The pig iron made in 1900 amounted to 
2,604,510 tons, compared with 1,638,022 tons in 1890 
and 312,890 tons in 1880 . 

The establishments which produced steel ingots or 
castings o~ rolled iron and steel in 1900 in the South
em states numbered 32, compared with 35 in 18~10 and 
the same number in 1880. The capital invested by ac
tive establishments was $18,7±8,767 in 1900 (including 
$767,313 0£ rented property), $13,039,181 in 1890 (in
cluding $500,000 of rented property), and $9,675, 791 in 
1880. The average number of wage-earners was 11,083 
in 1900, 9,059 in 1890, and 9,7±8 in 1880. The wages 
paid amounted to $5,343,560in1900, $3,912,027 in 1890, 
and $3,620,136 in 1880. The amount paid for miscella
neous expenses in 1900 aggJ:egated$846,628 and in 1890, 
$530,117. Miscellaneous expenses were not reported 
in 1880. In 1900 the cost 0£ the p:iaterials used was 
$19,917,690, compared with $11,503,000 in 1890 and 
$9,038,048in1880. The value of the prod\tCt'l amounted 
to $30,068,455 in 1900, $17,312,282 in 1890, and 
$14:,715,410 in 1880. The quantity of products re
ported was 860,090 tons in 1900, ±08,28± tons in 1890, 
and 228,934 tons in 1880. 

The number of establishments in the Southern states 
which were engaged in the manufacture for sale of ham
mered charcoal blooms, billets, bars, etc., from iron ore 
direct or from pig and scrap, was 1 in 1900, 1 in 1890, 
and 36 in 1880. Details for this industry can not be 
given for 1900 without disclosing the operations of the 
single establishment in operation during that year. 

In 1900 there were 6 establishments for the manu-
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facture of iron and steel under construction in the 
Southern states, of which 1 was being equipped for the 
manufacture of pig iron and 5 for the manufacture of 
steel or of rolled iron and steel. In 1890, 23 establish
ments were in course of construction, of which 18 were 
being equipped for the manufacture of pig iron and 5 
for the manufacture of steel or of rolled iron and steel. 
In 1880 the number of establishments being erected 
was 3, 2 for the manufacture of pig iron and 1 for the 
manufacture of rolled iron and steel. A number of 
new rolling mills and at least one steel plant have been 
·erected and put in operation in the Southern states 
·since the close of the census year 1900. 

THE WESTimN STATES. 

In 1900 the Western states show an incn;ase of 14 in 
the active establishments reported compared with 1890, 
.and an increase of 29 compared with 1880. The capital 
invested in active establishments increased $61,905,387 
in 1900 compared with 1890, or 61.3 per cent. These 
:figures include rented property valued at $1,821,091 in 
1900 and $3,687,058 in 1890. The number of wage
·earners increased 25,032 in 1900 compared with 1890, 
-or (30.5 per cent, and the wages paid $15,171,013, or 

. 65. 9 per cent. No comparisons with 1880 are made for 
·Capital, wage-earners, or wages paid. The increase in 
miscellaneous expenses in 1900over1890 was $4,7 4 7, 602, 
or 108. 7 per cent. The cost of the materials used in 
1900 was $70,677,897 gi·eater than in 1890, or 77.1 per 
cent, ancl $107,810,887 greater than in 1880, or 197.5 
per cent. The value of the products in 1900 exceeded 
by $116,563,63:1:, or HO per cent, the value reported for 
18HO, and lJy $167,60G,730, or 21.3.5 per cent, the value 
reported for 1880. The output of 1900 was 5,203,553 
tons in excess of that of 1890, or 115.1 per cent, and 
7,988,515 tons in excess of that of 1880, or 460.2 per 
cent. 

In 1900 the number of active blast furnace establish
ments in the vV estern states was 63, against 8:1: in 1890 
and 93 in 1880. The capital invested in 1900 amounted 
to $39,563,589, compared with $33,986,675 in 1890. 
The figures for the former ymir include rented prop
erty valued at $1,271,200, and the :figures for the latter 
year $2,068,058 of similat property. In 1900 the m11n
ber of wage-earners employed was 10,845, compared 
with 7,623 in 1890. The wages paid amounted in 1900 
to $6,317,412 and in 1890 to $3,715,699. The miscel
laneous expenses were $2,349,652in1900 and $1,490,247 
in 1890. Comparisons for 1880 are not made. The 
-cost of the materials used in 1900 amounted to 

$40,593,470, compared with $30,938,275 in 1890 and 
$17,158,649in1880. In 1900thevalue of the products 
amounted to $63, 748, 754, against $3H,611,312 in 1890 
and $24, 684,885 in 1880. The pig iron made in 1900 
amounted to 4,571,139 tons, compared with 2,393,574 
ton::> in 1890 ancl 891,549 tons in 1880. 

In 1900 there were 139 establishments which pro
duced steel ingots or castings or rolled iron or steel 
in the Western states, compared with 104 in 1890 and 
77in1880. The active establishments had $123,277,771 
invested in 1900 (including $549,891 of rented prop
erty), $66,949,298 in 1890 (including $1,619,000 of 
rented property), and $22, 732,243 in 1880. The aver
age number of wage-earners was 55,564 in 1900, 33,754 
in 1890, and 22,994 in 1880. They received in wages 
$31,873,629in1900, $19,30:1:,329 in 1890, and $10,610,298 
in 1880. The miscellaneous expenses amounted in 1900 
to $6, 76±,361 m1d in 1890 to $2,876,16±. Miscella
neous expenses were not reported in 1880. The cost 
of the materials used in 1900 was $121,797,781, 
against $60,775,079 in 1890 and $37,270,215 in 1880. 
The products amounted in value to $182,366,400 in 

· 1900, $89,940,208 in 1890, and $53,623,539 in 1880. 
The output amounted to 5,153,251 tons in 1900, 2,127,264 
tons in 1890, and 8-±0, 75:1: tons in l880 . 

In 1880 the IV estern states contained 4 forges and 
bloomeries for the production for sale of charcoal 
blooms from iron ore or from pig iron. These establish
ments reported a capital of $258,600; 165 employees, 
to whom $GO,OOO in wages were paid; consumed mate
rials costing $151,500; and produced blooms valued at 
~200,000. Since 1880 all of these works have been 
abandonecl. No forges or bloomeries were in operation 
in any of the Western states in 1900 or 1890. 

The number of iron and steel' establishments under 
construction in the Western states in 1900 was 14:, of 
which 1 was being equipped for the manufacture of 
pig iron and the remainder for the nllLnufacture of steel 
ingots or castings or of rolled iron and steel. In 1890, 8 
establishments were in course of construction, 4 of which 
were being equipped for the manufacture o:f pig iron and 
4 for the manufacture of steel or of rolled iron and steel. 
In 1880 the number of establishments being erected 
was 6-3 for the manufacture of pig iron, and 3 for the 
manufacture of rolled products. 

Since the close of the census year 1900 a number of 
new rolling lllills and steel works have been erected in 
Ohio, Indiana, and Illinois, and others nre under con
struction. Several blast furnaces are also projected. 
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PART Il.-THE MANUFAC'I1URE OF PIG IRON. 

Pig iron is manufactured in blast furnaces from iron 
ore mixed with fuel, limestone, dolomite, oyster shells, 
etc. In the United States the fuel used is coke alone, 
bituminous coal alone, coke and bituminous coal mixed, 
anthracite coal alone, anthracite coal and coke mixed, 
charcoal alone, and charcoal and coke mixed. As a 
rule the pig iron is classed according to the kind of fuel 
used, bituminous iron including all 1Jroduced with bitu
minous fuel; that is, with coke alone, with bituminous 
coal alone, or with bituminous coal and coke mixed; 
anthracite pig iron including all made with anthracite 
coal alone or with anthracite coal and coke mixed; char
coal pig iron including all made with charcoal alone; 
and charcoal and coke pig iron including all made with 
charcoal and coke mixed. The pig iron is subsequently 
classified or graded, according to the purpose for which 

it is to be used, namely, Bessemer, basic, foundry, forge, 
etc. Complete details concerning the production of pig
iron by kind of fuel used, and by grades, will 'be found 
in later tables. 

The production of all kinds of pig iron in the United 
States during the census year 1900 (from June 1, 1899, 
to May 31, 1900), including spiegeleisen, ferromanga
nese, and castings made direct from the blast furnace, 
amounted to 14,452,234 gross tons, compared with 
8,845,185 tons in 1890, an increase of 5,607,049 tons, or 
63.4 per cent. Compared with 1880 the increase in 
1900 was 11,076,322 tons, or 328.1 per cent, and com
pared with 1870 it was 12,619,358 tons, or 688.5 per 
cent. Table 16 shows the growth of the pig-iron in
dustry in the United States from 1870 to 1900 by 
decades. 

T.IBLE 16.-BLAST FURNACES: 1870 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE. 

DATE OF CENSUS, I PER CENT OF INCREASE. 

l------.----.------,-----11. 1890 1880 1870 

1900 1800 • 1880• 1870• to to to 

----------------------i-----i-----i----~:i----1 moo. 1890. 1880. 

Number of establishments................................................... 224 304 341 386 •26. 3 •10. 8 au. 7 
Capital. ...................................................................... 4$148,226,113 •$134,608,543 $89,531,362 $56,145,326 10.1 50.3 59.5 
Salaried ollicials,clerks,etc.,number........................................ 1,763 •1,068 (6) ('l 65.1 ............... . 
Salaries...................................................................... ~2,308,420 5$1,611,687 (6) •(6 43.2 ............... . 
Wage-earners, average number.............................................. 39, 358 33, 415 41, 695 27, 554 17. 8 •19. 9 51. 3 

Totn~~~~~~8yeai-S"aiicfover0:::::::::::::::::::::::::::::::::::::::::::::::::: $18,~:m $14' 6~:~~ 512·~:: $12' 4~;~g~ i~J aiU diJ 
Wages................................................................... $18,480,64~ $14(,

7
600l ,658 (') (6) 

54 
26.6 ........... i

8
.
3 
.. ,., 

Women, 16 years and over ............................... ·· ........ · .... · Sl, 
352 

(' (') .... • .. · .... • ·.. '·" 

~!a1~!e~,:~I~~~~:~~!.~~~~::::::::::::::::::::::::::::::::::::::::::::::::: $18,4iii $13,Rb5 (6) 1,183 ~:~ 5381 ""·~1 ::~~~:?: :::~~~:~ 
Mic~;fe0ll~itoeun~·~x8 upe8nedse·s····-·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .. •.·· .• --.· .. ·.··.·.·.·.· .. ·.·· .. ·· .. ·.·.··.· .. ··.·.·.· .. ··.·.· .• ·.--.. · $7,463,234 $6,342,670 (') (') 17.7 ............... . ~ $131, 536, 424 $110,098, 615 $58,619, 742 $45,498, 017 '1 19. 5 87. 8 28. 8 

±g~eof~f~~~~~~~.:::::::::::::::::::::::::::::::::::::::::::::·:::::::::::: $\!~'.~~~;~~~ $l4~'.~U~ $8~'.gg'.~~~ $fi~:Mg:~~~ 1 ~J l~~:ii ~g 

1 This summary includes only active establishmentq for 1880, 1890, and 1900; such establishments were not reported separately in 1870. 
~For explanation of the apparent dlscrcpnncle• in the data for 1870 and 1880, see remarks, page 2, Part I, Mauufacturing Industries, 1890, in regard to the depre· 

ciated currency of 1870; ani! in regard to the inclusion of capital, employees, and wages relating to mining and other operations in the figures for 1880, see folio 715. 
Statistics of :Manufactures, 1880. · 

•Decrease. 
• Inclui!es rented property valued in 1900 at $4,896,881; in 1890, at $5,061,058. 
5 Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary. (See Table 71.) 
6 Not reported separately. 
1 Not reported. 
•Includes value of miscellaneous products for which no tonnage is given. 
•Gross ton of 2,240 pounds. 

In 1900, compared with 1890, there was a decrease 
of 80 in the number of establishments engaged in the 
manu:facture of pig iron. Compared with 1880 the 
decrease in 1900 was 117, and compared with 1870 
it was 162. Du1fog the ten years from 1890 to 1900 
the capital invested in these establishments increased 
$13, 617,570; in the twenty years from 1880 to 1900 it 
increased $58,694:,751; and in the thirty years from 
1870 to 1900 it increased $92,080, 787, or 164 per cent. 
In comparing 1900 with 1880 the inclusion of capital 
invested in iron ore mines, etc., in the latter year must 
not be overlooked. 

The increase in the number of wage-earners in 1900 
compared with 1890 was 5, 943, and the increase in 
wages paid these employees was $3,886,004:. As the 

number of wage-earners reported :for 1880, as well as1 
the amount of wages paid, in~ludes a large number of 
employees engaged in mining and other operations, no 
comparisons can be made for 1900 or 1890 with that year. 

The cost of the materials used in 1900 exceeded the 
cost reported for 1890 by $21,437 ,809, the cost reported 
for 1880 by $72,916,682, and the cost reported for 1870 
by $86,038,407. As compared with 1870 the increase in 
the cost or materials in 1900 was 189.1 per cent. In 
1900 the miscellaneous expenses amounted to $7,463,234, 
compared with $6,342,675 in 1890. Miscellaneous ex
penses were not reported in 1880 or 1870. 

In 1900 the v.alue of the products reported by blast 
furnaces exceeded the value for 1890 by $61,180,0~1:9, 
for1880 by $117,507,633, and for 1870 by $137,182,704. 
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Dompared with 1870 there was an increase in the 
value of blast-furnace products in 1900 of 197 per cent. 
'The production of pig iron in 1900 exceeded the pro
.auction of 1890 by 5,607,049 tons, that of 1880 by 
11,076,322 tons, and that of 1870 by 12,619,358 tons. 

Comparing· the production of 1900 with that of 1870, 
the increase amounted to 688. 5 per cent. 

Table 1'l is a comparative summary, by states, of the 
leading statistics of the pig-iron industry for the cen
suses 1880 to 1900, inclusive. 

TABLE 17.-BLAST FURNACES: BY STATES, 1880 TO 1900.1 

SAJJARIED OFFICIALS1 

CLERKS, ETC. 
WAGE· EARNERS. 

STATES, 

Num· 
ber of 

Year. estab· 
lish· 

men ts. 

C1tpital. ll---~-----i ----,------ii llfiscellaue- Cost of mate- Value of 
ous expenses. rials used, products. 

Number. Salaries, ~;:tfi, Total wages. 

---------------1--- --- ----~-·-- ____ , ______ , ----1-----11-----1-----l-----

United States .......••••••• .,........ 1900 
1890 
1880 

.Alabama .. .. • .. .. .. .. . .. .. .. • .. .. .. .. • .. • . 1900 
1890 
1880 

'Connecticut • • .. . • • • • • • • .. • • • . .. • .. • • • • • .. . o 1900 
1890 
1880 

<Georgia ................................... . 

Illinois ................................... . 

1900 
1890 
1880 

1900 
1890 
1880 

224 '$148, 226, 113 
304 2134, 608, 543 
341 89, 531, 362 

19 
28 
7 

3 
4 
i; 

4 
5 
3 

11, 690, 18<1 
15, 778, 78fi 
2, 707, 196 

666, 916 
748, 845 
712, 000 

10, 683, 913 
9,855, 274 

950, 000 

1, 763 
'1,0fi8 

(4) 

$2, 308,420 
•1, 611, 687 

(I) 

148 237, 313 
150 262, 396 

18 13, 295 
15 19, 175 

210 294, 524 
11 23, 115 

39,358 
33,415 
41,696 

5,034 
3,989 
1,566 

194 
254 
7M 

3,010 
1,420 

498 

$18, 500, 462 
14, 614,458 
12,655,428 

1,382,017 
1 521 30'1 
'553: 713 

48, 391 
45,501 
77,415 

2,176, 274 
896, 030 
185, 054 

$7, 463, 234 $131, 536, 424 
6, 342, 675 110, 098, 615 

(•) 58, 619, 7·12 

788,389 
932, 227 

8,300 
52, 770 

691, 724 
215,252 

7, 010, 270 
6,493, 884 

575, 673 

237, 421 
237, 836 
241, 796 

11, 707, 965 
s, 088, 153 
1, ioz, 609 

$206, 823, 202 
145, G<JB,153 
89, 315, 569 

13, 487, 769 
10, 315, 691 
l, '105, 356 

391, 599 
339, 422 
466,800 

15,153,646 
10, 138,310 

2,891,850 

Kentucky .......... ~ •••• • ................. "i~~~ .... ··4· ...... 826; i99' ....... iti' · ..... 'i7; 638' · ..... 262 · ....... 88; 482' .... "'49;655' ... "'46i; 668' · •···• · 665;763 
1880 9 2, 098, 035 • .. • .. .. .. .. .. • . .. .. . . . . 1, 890 429, 988 .. .. . .. ... • • • • 801, 410 1, 248, 652 

Maryland ................................ . 

:MicMgan .••••••••••••.•••••.•••.•••....•.. 

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

:New York ............................... .. 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

-Ohio ..................... ,................. 1900 

.Pennsylvania ........................... .. 

·Tennessee ••••••••.••••.••.••...•.......... 

Texas ................................... .. 

1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
•1890 

1880 

Virginia................................... 1900 
1890 
1880 

·west Virginia............................. 1900 
1890 
1880 

Wisconsin . . • • . .. .. • . • .. .. .. • .. . .. .. • • .. .. . 1900 
1890 
1880 

.All other states 7 ........... , ............. .. 1900 
1890 
1880 

s 
5 

12 

7 
15 
13 

9 
8 

12 

9 
16 
30 

48 
46 
62 

77 
116 
137 

1, 388, 000 
3,108, 222 
2, 197,125 

2, 029, 713 
5, 259, 001 
2,671, 386 

2, 474, 639 
3, 131, 366 
3, 644, 500 

4,003, 6<!1 
6,443, 208 
8, 836, 471 

23, 296, 130 
11, 750,497 
13,002, 586 

74, 850, •126 
59,821, 570 
41,488, 294 

13 5, 303, 095 
11 3, 685, 806 
o 1,422, u~m 

3 379, 215 

1 ...... "io;oua· 
16 
15 
8 

3 
4 
8 

5 
8 
7 

10 
9 
8 

5,027, 752 
4,156, 206 
1, 391, 500 

1,080,553 
1,446, 082 
l, 322,425 

1, 891, 765 
S,546, 3,10 
2,068, 218 

3,460,171 
2, 727,579 
1, 357, 000 

1 This summary includes only active establishments. 

14 17, 148 
9 7, 530 

44 64,451 
57 95, 312 

50 44,888 
15 22, 386 

4.5 81, 221 
52 91, 181 

286 842, 271 
167 200, 890 

609 786,852 
355 561, ,107 

81 103, 258 
64 87,616 

14 9, 160 

116 146, 764 
60 so, 207 

24 21, 051' 
13 16, 758 

26 41,825 
16 30, 154 

78 104,399 
29 42,512 

659 
630 

1,443 

513 
675 

2,164 

589 
640 

1,17,! 

1,033 
1,410 
2,518 

6,039 
4,057 
8,944 

16, 075 
15, 612 
13, <160 

1, 763 
1, 012 
1,579 

248 

1,594 
1,268 
1,221 

492 
411 
893 

551 il 
595 
853 

1, 50•1 
436 

1,274 

302, 068 
143, 812 
339, 978 

216, 030 
321, 022 
561, 870 

292, 213 
2•10, 152 
365, 639 

682, 393 
581,107 
902, 929 

3, 286, 644 
1,856, 237 
2, 725, 157 

8,038, 016 
7,084, 808 
4, 752, 838 

•138, 929 
438, 376 
261,897 

42,661 

528,567 
478,105 
255;986 

227,285 
182,175 
.240,158 

307, 733 
276,887 
357, 354 

581,291 
149,123 
324,647 

147, 634 
23,830 

131,(J.!7 
271,067 

90, 619 
129,384 

288,587 
349, 788 

1,260, 259 
7,10, 283 

3,269, 022 
2, 084, 671 

214, 207 
185,f>H 

8,229 

160, 399 
273, 278 

58, 787 
59, 143 

109,•178 
175,405 

230, 553 
87, 714 

2, 562,412 
1,316, 539 

956, 806 

1,4.04, 924 
2, 935, 233 
2,091, 224 

1, 987,594 
1, 679, 937 
2,•188,670 

3,508, 100 
4, 212,888 
'l, 166, 622 

23,5-13,473 
15, 696,665 

9, 149, 620 

64,095, 277 
57, 222, 481 
29, 675, 075 

3, 168, 581 
2, 450, 882 

489, '140 

90, 439 

4, 37<1, 310 
2, 820, 167 

205, 548 

1, 693, 042 
1, 503, 847 
1, 158,611 

2, 015,13<1 
2, 378,006 
2, 101, 393 

3, 587,476 
940, 058 
575, 07'1 

•Includes rented property, valued m 1900 at $4,896,881; in 1890 at $5,061,058. 
"Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary, (See Table 71.) 
""'Not reported separately. · 
ii; Not reported. 

3,072, 746 
l, 632, 004 
l, 700, 339 

2, 327, 153 
3, 982, 278 
8,145, 062 

2,546,215 
2, 228, 721 
3,428, 747 

5,0·16, 145 
5, 182, 006 
o, 816, 241 

40, 366, 637 
19,800, 268 
13,038, 193 

101, 575, 487 
75,239, 203 
15, 57S, 750 

4, 693, 215 
3, 366, ·164 

3,10, 022 

172, 468 

6, 505, 218 
3, 925, <181 

440, 695 

3, 119, 301 
2, 009, 505 
l, 631, 096 

2, 900, 237 
s, 114, 802 
3, 295, 885 

5, 465, 366 
1, 4.ll, 121 

986, 913 

"Included in "all other states." 

l 
7 Includes establishments distributed as follows: 1900-Colorado, 1; Connect!cut, 1; Kentucky, 2; Massachusetts, 1; Minnesota, 1; Missouri, 2; North Carolina, 2. 

)190-Colorado, l; Indiana, 2; Maine, 1; Massachusetts, l; North Carolina, 1; Oregon, l; Texas, 1; Washington, l. 1880-Indlana, S; Maine, l; Massachusetts, 2; 
.... regon, l; Vermont, l, . 
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In 1900 there were 23 states which hacl blast furnaces 
located within their borders, but pig iron was produced 
in 21 states only, the furnaces in 2 states (Washington 
ancl Oregon) being idle. In 1890 there were 24: states 
which produced pig iron and 1 state (Minnesota) which 
had an idle furnace, and in 1880 there were 22 produc
ing states and 2 states ancl 1 territoryin which the fur
naces were idle (Minnesota, North Carolina, and Utah 
territory). Since 1880 the manufacture of pig iron 
has been entirely abandoned in Vermont, Utah, and 
Indiana, although the state last named was a producer 
in 1880. The states which have engaged in the produc
tion of pig iron since 1880 are Colorado, California, 
and Washington. Of these 3 states Colorado was the 
only one that produced pig iron in HJOO, the single 
furnace in the state of Washington having been idle 
for more than ten years. California never made pig 
iron during a census year; a charcoal furnace was 
put in operation in that state in 1881, but was soon 
abandoned. 

During the twenty years covered by the table many 
changes in the rank of the producing states have taken 
place. Pennsylvania has for many years been far in 
the lead of all other states as a producer of pig iron, its 
production in moo amounting in value to almost one
half of the total value reported for the whole country, 
compared with more than one-half in both 1890 and 
1880. Ohio was second in rank in all three periods, 
its production amounting in value to almost one-fifth of 
the total reportecl in 1900, against a little less than one
seventh in 1890, and a little over one-seventh in 1880. 
Illinois was third in rank in moo, having advanced from 
the fourth position in 18!W. The value of its blast fur
nace products in moo amounted to over one-thirteenth 
of the total reported for the whole country. In 1890 
their value was almost one-fourteenth, but in 1880 it 
was only one thirty-seventh. Alabama, which held 
the third rank in 1890 in value of products, dropped to 
the fourth place in 1900, falling behind Illinois to the 
extent of $1,665,877. In 1890 the difference in the value 
of the pig iron produced by the two states was only 
$177,381, Alabama, as already stated, being in the lead. 
In 1900 the value of Alabama's product amounted to 
about one-fifteenth of the total reported for the United 
States, compared with about one-fourteenth in 181:10 
and almost one-sixtieth in 1880. 

With the exception of Michig~n, New York, and 
~ "\Visconsin, all the states for which inclividual figures 

are given in Table 17 show an increase in the value 
of the pig iron produced in 1900 compal'ed with 1890. 
In New York and Wisconsin the decrease was very 
slight, amounting to ftil36,461 in the former state and 
to $214:,655 in the latter. In Michigan the decrease 
amounted to :iil,G55,125. Of the three states for which 
details were given in 1890 but not in 1900, namely, 

Connecticut, Kentucky, and Missouri, one, Kentucky, 
shows a fair increase in the value of its pig iron output,. 
while the other two states show quite a heavy decline,. 
the falling off in Missouri being especially marked. 

Of the states which increased the value of their pig 
iron production in 1900 compared with 1890, and of 
which mention has not already been made, Virginia 
deserves especial notice, its increase amounting to· 
$2,579,737, or almost six times the value of its total pig 
iron output in 1880. West Virginia, Tennessee, and 
Maryland also show encouraging increases in the value 
of their output compared with ten years ago. 

Taking up the number of wage-earners employed in 
the manufacture 0£ pig iron in the United States dur
ing the census y~ar 1900, it is found that 40.8 per cent. 
of the total were at work in the single state of Penn
sylvania, the wages paid amounting to 43. 5 per cent of 
the wages reported for the whole country. Compared 
with 1890 the increase in wage-earners in Pennsylvania 
in 1900 was only 463, but the increase in wages was 
almost a million dollars ($953, 708). During the same· 
period the increase in the value of the pig iron produced 
was $26,336,284:. The erection of modern furnaces, 
the use of rich ore, the employment of labor-saving 
devices, and the more general use of up-to-date ma
chinery and methods have enabled blast furnace oper
ators to greatly increase the output of their furnaces. 
without materially adding to the number of their 
employees. Ohio shows a much greater increase than 
Pennsylvania in 1900 over 1890 in the number of its 
wage-earners; also in the amount paid to wage-earners. 
So, also, does Illinois, in which state the increase in the 
number of wage-earners amounted to 1,590 and in 
wages to $1,280,244:. During the same period the in
crease in the value of the pig iron made amounted to a 
little over $5,000,000. 

In AlabamEt the number of employees shows an in
crease in 1900 over 1890 of 1,045, and an increase in the 
value of products of $3,172,078. 'Wages, however, 
show a decrease of $1.39,287. 1 Tennessee makes practi
cally the same showing, the number of wage-earners. 
employed having increased to the extent of 751, while 
the amount paicl to wage-earners in 1900 is about the 
same as that paid in 1890, the increase amounting to 
only $553. On the other hand, the increase in the value 
of the pig iron manufactured in this state in 1900 
compared with 1890 was $1,326,751. As a rule all the 
states reporting an increase in the value of the pig iron 
made in 1900 compared with 1890 also show an in
crease in wages, even though the number of wage
earners employed in 1900 was less than the number at 
work in 1890. 

1 The amounts reported for wages in Alabama and Tennessee are· 
incorrect, ovring to misunderstanding on the part of the different 
companies in filling out the schedules, but it is impossible to secure· 
the necessary data to make a correct showing in time for this report •. 
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CAPITAL. 

Table 18 shows the number of active and idle blast 
furnace establishments in the United States in 1880, 
1890, and 1900, the number of establishments which 
were being . erected at the close of each of the years 
named, ancnhe capital invested. 

TABLE 18.-BLAST FURNACES: DISTRIBUTION OF CAPI
TAL IN ACTIVE AND IDLE ESTABLISHMENTS AND 
THOSE IN COURSE OF CONSTRUCTION, 1880 TO 1900. 

CAPITAL, 

Num-
ber of Buildings, 

CLABBEB. Year. estab· 
lish- machinery, L11,nd, 

men ts. Total. tools, and ~i:~:t~~ imple-
men ts. 

Total ••••••.•.•..•• 1900 278 1 $159,379,033 $86, 975, 379 $72, 403, 654 
1890 400 '143,688,926 77, 989, 695 65, 644, 231 
1880 490 105,151,176 48,000,081 57,151,095 

Active-----·······------ 1900 224 148, 226, 113 79, 235,189 68, 990, 924 
1890 304 184, 608, 543 71, 236,048 03,372,495 
1880 841 89, 531, 362 41, 268,481 48, 262, 881 

Idle ..................... 1900 49 10, 126,445 6, 868, 615 3, 257, 830 
1890 73 6, 458, 865 4, 095, 150 1, 763, 715 
1880 142 14, 894,883 ' 6, 277, 150 8,117, 733 

In course of construe- 1900 5 1,026, 475 871,575 154, 900 
t!on. 1890 23 2, 566,518 2,058,497 508,021 

1880 7 1, 224, 931 454,450 770,481 

l Includes rented property v11,lued.in 1900 at $5,092,581; in 1890, at $5,061,058. 

The decrease in the total number of establishments in 
1900 compared with 1890 was 122, .and compared with 
1880 it was 212. Compared with 1890 the increase in 
capital invested in 1900 was $15,745,107, or 11 per 
cent, while compared with 1880 it was $54,227,857, or 
51. 6 per cent. The capital reported for 1880 included 

!nvestments in iron-ore mines, coal mines, etc., when 
these mines were operated by blast furnace companies. 

The great decrease in the number of idle blast fur
nace establishments in 1900 compared with both 1890 
and 1880 is noteworthy. So also is the fact that the 
amount invested in building establishments in 1900 was 
less than one-half of the investment reported for 1890, 
and about $200,000 less than the amount reported for· 
1880. Since the close of the census year, however, a 
number of new blast furnaces have been built, and 
others are now in course of construction; still others 
are projected. 

MONTHS IN OPERATION. 

The active blast furnace establishments in the United 
States were in operation in 1900 on an average 10.16 
months, compared with 9.23 months in 1890 and 8. 
months in 1880. 

:MATERIALS USED, 

Table 19 shows in d.etail the quantities and cost of an 
kinds of materials consumed by blast furnaces in 1880, 
1890, afid 1900. In 1900, the cost of the separate 
items of materials, iron ore, coal, coke, etc., consumed, 
includes only a part of the freight paid. In 1890 and in 
1880 the cost reported for each material was the total 
cost at the point of consumption. In the total cost 
of materials for 1900, however, namely, $131,536,424, 
all freight charges are included. When these charges 
are not embraced in the individual cost reported for 
ore, coal, coke, etc., they are included in the cost oi 
" all other materials." This will explain the large in
crease shown for this item in 1900 compared with the 
amount reported in 1890. 

TABLE 19.-BLAST FURNACES: QUANTITY AND COST O.F MATERIALS USED, 1880 TO 1900, WITH PER CENT OF 
INCREASE FOR EACH DECADE. 

DATE 011• CENSUS. ., PER CENT OF INCJtEABE, 

CLASSES. 1000 1800 1880 1890 to moo. 1880 to 1890, 

Tons. Cost. Tons. Cost. Tons. Cost. Tons. Cost. Tons. Cost. 
--- ·------

Total. ........................... -. ----.. -....... $131, 536, 424 ----·····-··"" $110, 098, 615 ·····--····--- $58, Gm, 7•12 .......... rn. 5 ····-···-- 87.8 
- --- --- = 

Domestic iron ore ..................... 24, 621, 397 61,800, 805 14, 018, 571 57, 607, 945 0,479, 182 33,205, 278 75.3 7.3 116.8 78.5· 
Foreign iron ore, including m11,ng11,-

nese ore .... -........................ 754, 383 4, 107,449 973,850 5, 897, 585 (I) ~ • 22. 5 2 30.4 ·····11x .... ··(xs Fluxing material ..................... 7,326, 706 5, 059, 632 5,021,688 4, 196, 878 2, 829,598 2, 7,336 45. 9 20. 6 
Anthracite coal and culm ............ 886, 564 2,297,419 1, 796,8M 5, 165, 761 2,33-1,98'! 8,012, 755 250, 7 •55. 5 •28.0 •35,5 
Bituminous coal an cl slack ........... 832, 235 1, 101, 312 491, 971 759,522 939, 065 2,095, 887 69.2 45. 0 247, B 2 63. 8 
Coke ................ -................. 14, 697, 797 88, 976, 770 8, 218,156 27, 435, 780 1, 900,228 8, 129, 2•10 78.2 42.1 834.1 237. 5 
Charcoal .............................. a 31, 421, 585 1, 846,201 • 67, 672, 156 4, 523, 320 •58,~~~:m 3, 679, 120 •53. 6 •59. 2 25.tt 22.9· 
Mill cinder and scrap, etc .... _ ........ 1, 600, 313 3, 772, 385 1, 145, 599 3, 085,808 910, 667 39. 7 22.2 262.4 239. O• 
All other materials ................... ·-··-······-·· 12, 574,451 ····--········ 1, 425,016 ···--·-······· 89, 459 .............. 782.'i ............... 8,511.4 

l Domestic and foreign ore were not reported separately at the census of 1880. •Decrease. a Bushels. 

The foreign ore reported above, which includes con
siderable quantities of manganese ore, was obtained 
from Cuba, Spain, Italy (island of Elba), Greece, Al
geria, Russia, India, Japan, Turkey, Newfoundland, 
Canada, Brazil, Chile, Colombia, and perhaps one or 
two other countries. Cuba furnished by far the largest 

quantity in 1900 and 1890, about one-half of the 754,383. 
tons reported for 1900 coming from that country. Con
siderable quantities also came from Spain and New
foundland in 1900. In 1890 almost all the foreign iron 
ore used came from Cuba. Large quantities of foreign 
manganese ores were consumed in Pittsburg in 1900,. 

1 
I 
! 
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in the manufacture of spiegeleisen and ferromanganese, 
and some even as far west as Chicago; aside from this, 
very little foreign ore was consumed by blast furnaces 
west of the Allegheny Mountains. Manganese ores 
came chiefly from Russia, India, Japan, Brazil, Cuba, 
Colombia, and Chile. The consumption of :foreign ore 
in 1900 was 219,467 tons less than in 1890. In 1880 
the quantity consumed was not ascertained. 

Inaddition to the foreign and domestic ores consumed 
in 1900 in the manufacture of pig iron, spiegeleisen, and 
ferromanganese, 1,600,313 tons of waste materials from 
other industrial operations were also used. These ma
terials include mill cinder and roll and hammer scale 
obtained from puddling furnaces, heating furnaces, and 
rolling mills; also residuum from the smelting of franl}:
linite in the manufacture of zinc, and blue billy, or 
purple ore, the latter being a by-product of the manu
facture of sulphuric acid from hon pyrites. The aggre
gate consumption of ore and waste materials enumerated 
amounted in 1900 to 26,976,093 tons. From these mate
rials H,452,234: tons of pig iron were made in 1900, 
compared with a production of 8,845,185 tons of pig 
iron in 1890 from 16,168,020 tons of similar materials, 
and with a production of 3,375,912 tons of pig iron in 
1880 from 6, 795,296 tons of iron ore and materials used 
as iron ore. 

In 1890 Mr. John Birkinbine, special agent in charge 
of the collection of iron-ore statistics for the Eleventh 
Census, estimated the yield of metal in the blast fur
nace from foreign iron ore, .mill cinder, rolling-mill 
scale, zinc residuum, etc., at about 57 per cent. Assum
ing that the yield of metal from materials of this 
-character was about the same in 1900 as in 1890, it is 
found that the pig iron thus obtained amounted to 
about 1,342,176 tons. Deducting thbi quantity from 
the total pig h:on made in 1900, namely,-14,452,234 tons, 
13,110,058 tons i·emain as the approximate quantity 
produced from iron ores mined in the U nitecl States, 
or an average yield of metal from domestic iron ore 
-0:f 53.2 per cent, compared with 54.± per cent in 1890 
and, approximately, 48.9 per cent in 1880. 

In the census report for 1890 attention was called to 
the fact that no statistics of the consumption of :foreign 
iron ore in this country were available for 1880. The 
iron ore imported in that year, namely, 371,584 tons, 
was assumed to haYe entered into consumption, and it 
was, therefore, deducted from the 6,479,182 tons of ore 
reported for 1880, thus leaving G,107,598 tons of domes
tic ore for consumption. Adding the foreign ore to 
the 316,114 tons of mill cinder, roll and hammer scale, 
etc., reported, a total of 687,698 tons was reached, 
yielding approximately 391,988 tons of pig iron. De
ducting this quantity :from the 3,375,912 tons o:f pig 
iron reported for 1880, it was found that approximately 
2,983,924 tons of pig iron were made from the 6,107,598 
tons of domestic iron ore consumed, or an average yield 
of metal per ton of ore, as stated above, of 48. 9 per 
cent.· · 

The above £gures show that the yield of metal per ton 
of domestic iron ore consumed was a little less in 1900 
than in 1890, but was considerably greater than the ap
proximate yield for 1880. The slight loss in the yield 
of metal in 1900 compaTed with 1890 may be explained 
by the fact that in late years considerable quantities of 
Lake Superior ore containing less than 60 per cent of 
metallic iron have bi:ien shipped to various furnaces, 
while ten years ago almost all the ore shipped from this 
region analyzed over 60 per cent. 

PRODUCTS. 

Table 20 shows the production of pig iron in 1880, 
1890, and 1900, according to the kind of fuel used, and 
the percentage of the total production by fuels for each 
of the years named. The quantity of spieg·eleisen and 
ferromanganel-'e made is included; also all castings made 
direct from the furnace. 

TABLE 20.-BLAST FURNACES: PRODUCTION OF PIG 
IRON, INCLUDING DIRECT CASTINGS, CLASSIFIED AC
CORDING TO KIND OF FUEL USED, WITH PER CENT 
OF TOTAL FOR EACH CLASS, 1880 TO 1900. 

TONS.I 
I PElR CElNT OF TOTAL 

PRODUCTION. 

CLASSES. I 

1900 1890 1880• 190-0 j 1890 1880 

Total. •.•.•........ 14,452,234 8,845,185 3, 375, 912 100.0 100.0 100.0 

------Mixed anthracite coal 
and coke pig iron ..... 1, 796,000 1,690,394 638, 027 12.4 19.1 18.9 

Coke and bituminous 
40.1 coal pig iron ........•. 12, 253, 818 6, 265,865 1, 354, 958 84.8 70.8 

Charcoal pig iron ....... 303, 567 593, 492 388,677 2.1 6.7 11.f> 
Anthracite coal pig iron. 45,857 295,434 994,250 0.3 3.4 29.5 
!\fixed charcoal and 

coke pig iron ........•. 52,992 
_______ .. ___ ............. 0.4 ·------ ........ 

1 Gross ton of 2,240 pounds. 
• 4,229 ums of direct custings, shown in the report for blast furnaces, 1880, 

have been distributed umong the severul kinds of pig iron; hence the quantities 
of pig iron do not agree with the data sbown in the report for the Tenth Census. 

The production of pig iron with anthracite coal and 
coke mixed £or .fuel increased slightly in 1900, com
pared with 1890. The great increase, however, was in 
pig iron made with bituminous fuel; that is, with coke

11 alone or with coke and bituminous coal mixed. A 
marked decline is shown in the pl'oduction of charcoal 
pig iron in 1900, compared with 1890; also, in the pro
duction of pig iron with anthracite coal alone, the fall
ing off in iron made with the latter fuel being especially 
heavy compared with both 1890 and 1880. For the first 
time in the census tables, pig iron made with a mixture 
of charcoal ancl coke as fuel appears. 

The increase in 1900 in the production of pig iron 
made with coke and bituminous coal, compared with 
1890, was 5,987,953 tons, or 95.6 per cent, and com
pared with 1880 it was 10,898,860 tons, or 804.4 per 
cent. In 1900, compared with 1890, the increase in 
the production of pig iron with mixed anthracite coal 
and coke amounted to only 105,606 tons, or 6.2 per 
cent, while compared with 1880 the increase was 
1,157,973 tons, or 181.5 per cent. 

The production of charcoal pig iron in 1900 fell off 
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289, 925 tons compared with 1890, or 4:8. 9 per cent, and 
compared with 1880 it declined 85,110 tons, or 21.9 per 
cent. The use of anthracite coal alone for fuel in the 
manufacture of pig· iron is gradually being abandoned. 
Compared with 18DO, the prnduction with this fuel 
decreased in 1900 to the extent of 249,577 tons, or 84.5 
per cent. Compared with 1880, the decrease was 
948,3H3 tons, or 95.4 per cent. In 1900 only 2 estab
lislunents reported the manufacture of pig iron with 
anthracite coal alone. 

During the census year 1900, 52,992 tons of pig iron 
were produced with a mixture of coke and charcoal as 
fuel. Since the close of the census year, almost all of 
the furnaces which used this mixture have returned to 
the use of unmixed fuet, either charcoal or coke, as the 
case may be. 

Table 21 shows in detail the quantity fmd value of 
the pig iron made in the United States in 1880, 1890, and 
1900, according to the kind of fuel used. Direct cast
ings and spicgeleisen and ferromanganese are included. 

TABLE 21.-BLAST FURNlOES: QUANTITY AND VALUE OF PRODUCTS, CLASSIFIED ACCORDING TO KIND OF 
FUEL USED, 1880 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE. 

moo 1890 18801 PER CENT OF !~CREASE. 

---·"--------·-11----------1 

CLASSES OF PRODUCTS. 1890 to 1900. 1880 to 1890. 

Tons.2 Value. '1.~ons. 2 Vaine, Tons.2 Value. 
Tons. Value. Tons. Value. 

---------------1-----1-----11-----1-----11-----1-----1----· ----
Total ________________________ .. _ .••.. _ ......... _____ --- $20G, 823, 202 

:Mixed anthracite coal and coke pig iron ... __ _ 
Coke ancl bituminous coal pig fron ........... . 
Charcoal pig iron .......... -· __ .--··· .. _ ...... . 
Anthrucite coal pig iron._·--·_ ....... __ --- ----
M lxed charcoal and coke pig iron ........... . 

1, 796, 000 
12,253,818 

303, 567 
,15,857 
52, 992 

26, 066, 003 
173, 763, 091 

5, 338, 739 
G12, 702 
798,865 

1,690,394 
6, 265, 805 

593,492 
295,434 

$145, 643, 153 $89, 315, 509 

28, 195, 996 638, 027 16, 627, 201 
100' 087' 255 1, 354, 958 35, 513, 233 
11, 9ii7, 710 388, 677 12, 488, 7·14 
4, 772, 021 99-l, 250 23, 574, 7·12 

·12.0 ....... . 63.1 
-- --··-- -- --

6.2 37.G 16!.9 69. 6 
95.6 72.6 362. 4 183.6 

•-18. 9 355.4 52. 7 U.J.lJ 
•8-1. 5 387.2 3 70. 3 "79.8 

1-----1-----11-----1-----11-----l----ll--- ___ , -------
Total tonnnge ancl value .... --------··-- H,452,234 206,579,400 8,845,185 145,012,983 3,375,912 88,20<1,010 63.4 41.9 I 162.0 65.l 

All other products .... _._·- .. -...... --- - --· -·- . .----· ·- __ - --- 243,802 
1

.... ... .... • .. 30, 170 ...... _.. ••••• 1, 111, 559 •• __ . _ _ _ 708.1 1 •• __ • __ • s 97.3 

----------~---'----~[ ---'-----
'4,229 tons of direct castings, shown in the report for ulast furnaces, 1880, have been distributed umong the several kinds of pig iron; hence the quantities of 

pig iron do not agree with the dat<> shown in the report for the Tenth Census 
'G1·o•s ton of 2,240 pounds. 
"Decrease. 

The production of spiegeleisen during L.ue census year 
amounted to 163,672 tons (see Table 23) and the produc
tion of ferromanganese to 51,878 tons; total, 215,550 
tons, valued at $5,871,055, or an rwerage value per ton 
of $27.24. Spiegeleisen was made in New Jersey, Penn
sylvania, Maryland, Illinois, and Colorado, and ferro
manganese in New York and Pennsylvanilt. During 
1900, three establishments-two in New Jersey and one 
in Pennsylvania-produced spiegeleisen only. The total 
production of direct castings, as shown by Table 24:, 
amounted to 7,123 tons, valued at $87,662, or rm average 
value per ton of $12.31. The producing establish
ments were located in New ,Jersey, Pennsylvania, Vir
ginia, Alabama, Illinois, and Missouri. 0£ the total 
production of spiegeleisen and forromanganese 4:3,213 
tor!.s, value.cl at $932,659, were made with mixed anthra
cite coal and coke, and 172,337 tons, valued at$4:,939,296, 
were made with coke and bituminous coal. Of the total 
production of direct casting·s, 1, 080 tons, valued at 
$20,830, were made with mixed anthracite coal and 
coke; 6,033 tons, valued at $66, 711, with coke and 
bituminous coal; 11nd 10 tons, valued at $121, with 
charcoal. 

The value reported for other products amounted to 
$240,802 in 1900, of which $143,862 were received for 
custom work and repairing and $99,940 :for miscella
neous products. The states reporting receipts for cus
tom work: and repairing were Pennsylvania, $1, 754; 
Ohio, $28,658; ancl Illinois, $112,4:50. Those reporting 
products other than pig iron were New York, $3,595; 
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New Jersey, $25,149; Pennsylvania, $17,94:6; Maryland, 
$11,876; Georgia, $5,328; Ohio, $28,221; Illinois, 
$"7,500; and 'Wisconsi.n, $325. 

Table 22 shows the production, value, and average 
price per ton, by states, of pig· iton in 1880, 1890, and 
1900, and the total number of completed furnaces 
( i.ncluding active and idle) during the same years. 
The value of the direct castings and of the spiegeleisen 
and ferrornanganese produced in each o:f the years 
named is included. The value of miscellaneous prod
ucts and the amount received for custom work and 
repairing are not included. 

TAllLE 22.-BLAST FURNACES: QUANTITY, VALUE, AND 
AVERAGE PRICE PER 'l'ON OF ALL KINDS OF PIG 
IRON, BY STATES, 1880 TO 1900. 

Num-
bcr of Average cun1-

BT.A.TES. Year. pletecl GroRs tous, Value, price per 
fur- ton, 

naces. 

-
Unitecl States ..... _ .. 1900 399 114, 452, 23'1 ($206, li79, 400 514. 29 

1890 659 8, 845, 185. 145, 612, 983 16,46 
1880 681 3, 375, 912 88, 204, 010 26.13 

Al11bama ___________________ 1900 45 1, 203, 277 i 13,-187, 71l9 11.21 
1890 48 817,508 I 10, 315, 691 12.62 
1880 15 55, 6571 l, ·102, lli6 25.19 

Connecticut ................... 21900 
1890 

··-- ··9- ....• i9; 87i" i .. -... 574; .i38. '""28:9i 
1880 8 lB, 767 6H, 911 38.46 

Georgia .................... moo 5 21, 5051 386, 271 17.96 
1890 5 25, 099 339, 422 13.52 
1880 10 20, 624 457, •190 22.18 

lincludes 7,123 tons of direct ca.stings, valuecl at $87,662, and 216,550 tons of 
sple1rnleisen nnd Jerromanga.nese, valuecl at ~5,871,955. 

•rnc:luclecl in "all other states." 
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TABLE 22.-BLAST FURNACES: QUANTITY, VALUE, AND 
AVERAGE PRICE PER TON OF ALL KINDS OF PIG 
IRON, BY STATES, 1880 to 1900-Coutinued. 

--
Num-
ber of Average 

STATES, Year. com- Gross tons. Value. price per 
pletetl 

fur- ton. 
nae es. 

Illinois •...•...••••.......•. 1900 17 1, 469, 530 $15, 033, 096 $10. 23 
1890 15 666, 676 10,136, 9GO 15. 20 
1880 10 85, 230 2,391,850 28.06 

Kentucky •.•.•.••.•••••.... 11900 ~. ~ ..... ·•· ··39;i;ii:i· ...... 665,"7{;3" 1890 6 lG. 84 
1880 22 51, 882 1,2·10,152 28. 90 

Maryland .•.•.•••.•••...•.. 1900 7 241, 172 3,060,870 12.69 
1890 14 86, 282 1,632,004 18.91 
1880 22 53, 271 1, 668, 1()4 31.31 

Micl1igan •...•••••.•••..••• 1900 13 141, 377 2,32i, 153 16.46 
1890 26 203,417 3, 982, 278 rn.68 
1880 27 106, 774 3, 123,245 29.25 

Missouri •••••..••••••.••••• 119()() ······3· ·····oce!05· .... i; 7i6; 983 . ..... i9:oa 1890 
1880 17 84,866 2, 19G, 780 2.5. 89 

New Jersey ••••••••.••.•••. 1900 11 150,002 2, 521, 066 lG.81 
1890 18 129,500 2,228, 724 17.21 
1880 20 140,548 3, 410, 663 2·!.27 

New York •••••...•...•.••• 1900 19 334,512 5, 042, 550 15.07 
1890 87 307,446 5,182, 606 16.86 
1880 57 279, 793 6,697,349 23.94 

Ohio •....••.••.•..•. --····· 1900 53 2,559,694 40,308, 758 15.75 
1890 71 1, 203, 142 19,800,203 16.46 
1880 103 489, 921 12, 908, 286 26.35 

Pennsylvania ••.••..•..••.. 1900 148 6, 778, 584 101, 555, 787 H.98 
1890 221 4, 345, 986 75,212, 758 17,31 
1880 269 1, 723, 492 44, 940,028 26.08 

Tennessee •••••••.•......... 1900 .. 19 3i4, 2·19 4,693, 215 12,51 
1890 19 264, 187 3,366,464 12. 74 
1880 21 ·12,744 824, 932 19.80 

Texas .••.••.•.•..•••....... 1900 4 9, 789 172,468 17.62 
11890 ····-·i;250· ·······26;000· ·····2s:so 1880 1 

Virginia ................... 1900 26 428, 117 6,il05, 218 15.20 
1890 31 278,899 3, 925,481 14.08 
1880 31 15,988 429, 695 26. 87 

West Virglnifl ••••...••.•... 1900 3 188,292 3,119,301 rn .. 57 
1890 5 115,508 2, 009,5-05 17.40 
1880 11 71,473 1, 624, 296 22.73 

Wiseonsin •...•••••• _ •..•... 1900 6 217,451 2, 899, 912 13.34 
1890 10 192,092 3, 114, 892 16.22 
1880 14 105,609 3, 293, 635 31.19 

All other st11tes • ••.••..•.•. 1900 23 334, 683 6, •165,360 16.33 
1890 16 59,833 1,-lOS, 811 23.54 
1880 23 30,014 914,378 30..16 

i Incl nded in "all other states." 
•Includes establishments distributed 11s followR: 1900-Colorado, 1; Connecti

cut, 1; Kentucky,2; Massachmetts, l; Minnrsotlt, 1; :Missouri, 2; North Carolina, 
2. 1890-Colorado, 1; Indiana, 2; :Maine, 1; 1Iassachusett~, l; North Carolina, l; 
Oregon, l; Texas, 1; Washington, I. 1880-Indlana, 3; Maine, 1; Massachusetts, 
2; Oregon, 1; Vermont, I. 

}fassachusetts re1Jorts the highest average price per 
ton for pig iron in 1900. Connecticut report'l the next 
highest average price. No details can be given for 
these states for the year named, however, without dis
closing the operations of their single pig iron producing 
establishments. The pig iron made in both states is 
all prodt1ced with charcoal as fuel, and is used for 
special purposes. Georgia reports the next highest 
average price per ton for 1900, namely, $17.96. Almost 
all of this iron was made with charcoal as fuel. The 
average price repo1'ied by Pennsylvania in 1900, nearly 
all the iron being made with mineral fuel, was $14. 98, 
compared with $17.31in1890 and $26.08 in 1880. In 
Ohio the average price in 1900 was $15. 75, compared 
with $16.46 l.n 1890 and $26.35 in 1880. 

'rhe lowest average price for pig iron in 1900 was 
reported by Illinois, the average being $10.23. A large 
part of the pig iron made in this state is consumed by 
the makers in the manufacture of steel, which perhaps 
accounts for the low average price shown. Alabama 
re1)orted the next lowest average, $11.21, and Tennessee 
the next, $12. 54:. 

The average price for the whole country, as shown 
by the table, was $14.29 in 1900, $16.46 in 1890, ancl 
S2G. 1:-3 in 1880. 

Table 23 shows the production of pig iron by grades 
and by states for the census year 1900. Statistics of a 
similar character were not compiled at the census of 
1890 or 1880. 

Bc~semer pig iron (below 0.10 per cent phosphorus) 
is made into steel in a Bessemer converter, the carbon 
and silicon being removed as gases by blowing cold nfr 
through the molten pig iron. The percentage of phos
phorus and sulphur in Bessemer pig hon must be very 
low, as neither is removed in the conversion of the iron 
into steel. 

Low-phosphorus iron (below 0.04: per cent phospho
rus), which is included in the production of the Besse
mer pig iron reported, is almost entirely used by acid 
open-hearth steel works in the manufacture of steel 
castings and special grades of plates and forgings. 

Basic pig iron (below 1 per cent phosphorus) is mado 
into steel in a basic open-hearth furnace. The silicon 
and sulphur should be very low. 

Foundry pig iron is usually remelted in a cupola nnd 
made into castings. It contains about 93 per cent of: 
iron, from 3 to 4: per cent of carbon, from 1. 50 to 3 per 
cent of silicon, from 0.50 to 1 per cent of phosphoru1::1, 
and from 0.20 to 1.50 per cent of manganese. The de
sired percentage of these ingredients varies according 
to the character of the castings to be made. 

Forge or mill iron is used in puddling furnaces :for 
making wrought iron. The carbon, silicon, phosphorus, 
and sulphur are largely removed, and the purified iron 
balls rolled into muck bar, this in turn being piled and 
rolled into finished bars. 

Both wllite and mottled pig iron are used in pud
dling furnaces, and to some extent in foundry mix
tures. Their chemical composition varies betw12,eu 
wide limits. 

Ferrosilicon is largely used by manufacturers of 
open-hearth steel castings. It usually contains front 
10 to 20 per cent of silicon and is low in phosphorus. 

Spiegeleisen is used chiefly by manufacturers of Bes
semer steel. It contains, as a rule, from 9 to 21 per cent 
of manganese and is low in silicon ancl phosphorus. 

Ferromanganese is used by Bessemer and by basic 
and acid open-hearth steel works. It contains from 
45 to 82 per cent of manganese, although 80 per cent 
ferromanganese is considered the standard. . It is lo'\-v 
in silicon and phosphorus, but higher in carbon than 
pig iron. 
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At a number of furnaces it is now the practice to sell 
iron by analysis only, the former system of grading 
by fracture having been discontinued. In rendering 
reports for the census year all establishments of this 

ch11l'acter made careful estimates of their production by 
grades. The results given in Table 23 are therefore 
practically correct and as exact ns it is possible to obtain 
in a general inquiry of this character. 

TADLE 23.-BLAST FURNACES: GRADES OF I>IG rnoN, NUMBEit OF ESTABLISHMENTS REPOR'rING, AND PRODUC
TION, BY STATES, 1900. 

FOUNDRY. FOIWIC, 

1' 
Ii WIIITE AND I i MOTTJ,EIJ, AND FEitRO- Hl'JEflm,- Fmrno- Il11tllCT 

ii \"i 
BASIC, 

I
! M!RCELLANE- SJI,JCON. EISEN. MANOANE8g, CASTINGS, 
: OURGltADES. 

11 RESSEMEI\. I 

Total ~----- 1--~--1 ----~---11-

produc
tion, 
tons.' 

---c---! I 1---- --· ------ ---
Num- Num- Num- Num- I Num- Num- 1 Num- Num- Num-STATES, 
ber of bcr of ber of ber of her ot bm· of ber of her of her of 
estah- estab- estnb- estab- I estnh- estllb- cstllb- estab- cst11b-
lish- Tons. !!sh- Tons. lish- TmlH. llsh- '.l'ons. I liH11- 'l'ons. lish- Tons. lish- Tons. lish- Terns. !!sh- Tons. 

ments mcnts men ts mentH 11nenbi mentf-1 mentH men ts mentfl 
report- report· report- report- 1rcport- report- report- report- report-

ing. ing. ing. ing. I Ing. ing. I ing. ing. Ing. 
----- ---- ---- ---· --, ·-···-- ·-··- -Ii ____ -··-------

unit.edstates_14,.152,2s4 _ s61:475,~ ==!oa1,4sl-- 15'13,Gu,1.rn _ 102~~:!7,nrn[i=~ 9o~s,323 _ 1~,g~o)L·"·· 11103,012 _,q51,~ c--.:~~,12a 

Alabama.·-··-·· 1,203,277 .. ----· -···--"' 2 89,746 19 R83,208 15 171,208 1'I fi6,5Gl ·------ ··---·('-·--··- ------- ....... ··-·-- 7 2,46•1 

g~~Tul~t~~~~::::: l~~;~g~ ::::::~ ::~~~:·~~~ ::::::: ::::::: -·----~ -··}~j~i ::::::i ::::i;~~i ::::::i ::i.:6ii ::::::: ::::::11::::::~ ::~:·;~~ ::::::: :::::: ::::::: :::::: 
lllinois __________ 1,469,530 31,320,287 .. ·-·-· ·····-· 2 94,00S 1 7,500 ... ____ --- .. -. ------- ··---- 1 47,G88 ··---·- .... -. 1 47 
Kentucky,,_____ 126,560 1 21,825 1 560 2 73,407 . 1 20,218 2 3,81i6 1 6, 100; -----. _ ---·--· ··-··· __ ... _ ..... -. _ ... --. 
MarylancJ.. ____ ,. 241,172 1 218,091 ·----·· ·-·--·- 2 ri,ono 1 1,400 1 40U -- .. --. ·-·---i 1 15,625 _ .. _ ••• -··--- ._ .. ___ ..... . 
Massachusetts__ 3,030 ···--·· ····--··· ·----·- ···--·- 1 3,030 ··----- -------" ···---- ---·-·- ------- ·-·---1 ··----· ·-----· ·-·--·· .... _. --·---- ... -.. 
Michigan····--- 141,377 ··--··· ··---··-- - .. ·-·· ··---·- 7 136,741 -·----- ------·-- 1 •l,63!1 ·------ ·----- -----·· ·---·· ·-··-·- ··-·-· ····-·- .... -. 
Minnesota .... -- 29,269 1 22,070 l 20

1 
)
2 

0,879 --··--· ·-------· 1 300 -·--·-· ····-- '--·---- ----·-· .... - •. -···-- ··----- .... .. 
Missouri_--·_-·· 40, 975 _. -·--. ·- ·- .. __ . 2 13, Q.11 2o,881 1 2, 000

1 
1 43 . --- .•. _ -··-· ....... _ ·-·-. _ . _. ·- ..•. _... 1 10 

NewJcrsey______ 150,002 2 25,575 --·-·-- .. ---·-1 ·1 !ll,840 4 34,63•1
1 

5 6,0in -.·-·-·· ------ 2 21,824 .... -·- ···-·· 1 50 

North Carolina.. 11,543 1 1,846 ....... ···---- 1 7,789 1 1,439 1 46U ....... --·--- .... ___ ------· ... - .. - .... -- --··-·- ... --. 
New York ... ---· 33·1,512 ----··· ., ___ ,._, ·------ .. -·-·- 9 291,993 •1 38,699

1 

5 S,41G ___ ., .. ------ -··--·- ·----·· 1 •10'! __ .. ,,_ ·-···· 

Ohio. - .. - ... - --- 2,559, !l94 281,862, 186 4 93, 7001 20 305,004 17 2•16,487 9 33,3·17 419,0201 ........ - -· - . - - -- --· - ....•.. - • --·- - .... - -
Pennsylvania ... 6,778,584 414,617,969 la666,5891 45 85fi,472 35 4•16,328 82 50,077 210,190

1 

G•7fi.13fl 251,47·1 12 4,350 
Tennessee_______ 374,2·!0 1 11,648 1 802 13 287,61i5 8 54,182 9 19,962 "·-·-· ---·-· ·-·---- -···-·- -···--- ···--· ···---- ····-· 
Texas·-··-·----· 9,789 ·---··- ·---·---- ---·--· .... -.. 3 6,191 1 42 2 3,556 .. _____ ----·· ··-·- ...... ___ ·--·--- ...... --··--- _ ..... 
Virginia........ 428,117 -··-- ........ --- 3 72,981 14 304,406 11 28,661 12 21,807 .. -·-·- ----·· ·-····- ····-·· ·------ .... __ 2 202 
West Virginia___ 188,292 3 188,292 _., ____ -··--·- -·--- .. --·-----· ----·-· -------·- ·-----· -----·- ... - ... --·---1·-··-·· --····· ··--·-- ···--- --··-·- ...... 
Wisconsin __ ., __ • 217,451 3 75,748 -----·- .. ----- 5 135,796 1 3,135 3 2,772 .... _,_ ...... 11.- •. -.• -···- .. ·---·-· .... --1-···-·- ·····-

Ii . 

' Gross ton of 2,2-10 pounds. 

Pennsylvania produced considerably more than one
balf (54.5 per cent) of the Bessemer pig iron made in 
the United States in the census year 1900, over two
thirds (71.1 per cent) of the basic pig iron, 11lmost one
fourth (24A per cent) of the foundry iron, over two
fifths (42.2 per cent) of the forge iron, about one-fourth 
(24 per cent) of the white and mottled m1cl miscel
laneous grades, over one-fourth (28.4 per cent) of the 
ferrosilicon, nearly one-half (45. 9 per cent) of the 
spiegeleisen, practically all of the ferromanganese, !tnd 
over three-fifths (61.1 per cent) of the clirect castings. 

Ohio, which ranked second in the production of Bes
semer pig iron (22 per cent), 'second in the production 
of basic iron (10 per cent), and second in the production 
of forge iron (23,3 per cent), was first in the produc
tion of ferrosilicon (53 per cent). Its rank ns a pro
ducer of foundry iron, however, was third (8. 7 per 
cent), and it was also third as a manufacturer of white 
and mottled and miscellaneous grades (16 per cent). 

Illinois held third rank as a manufacturer of Bessemer 
pig iron (15.6 per cent), and second rank (29.1 per cent) 
as a manufacturer of spiegeleisen. It made all told 
only a little over 100,000 gross tons of :foundry and 
forge iron. 

o Include" 31i5 tons of sllico-spicgel. 

Alabama, which produced no Bessemer pig iron at 
all, was first in rank as a manufacturer of foundry iron 
(25.1 per cent), exceeding the production of this grade 
of iron in Pennsylvania by 26, 736 tons. It ranked first 
in the production of white and mottled and miscellane
ous grades (27.2 per cent), third in the procluction of 
basic pig iron (n.6 per cent), third in the production of 
forge pig iron (H3.2 per cent), and second in the produc
tion of direct castings (34.6 per cent). 

Twelve states produced Bessemer and low-phosphorus 
pig iron during the census yen.r moo; 8 stn,tes produced 
basic pig iron; 19 states produced foundry pig iron, 
an the active st!1tes except two (Colorado itnd West 
Virginht) reporting this grade; 15 states made forge or 
mill pig iron; Hi states made white and mottled and 
miscellaneous gntdes of pig hon; 3 stn,tes made ferro
silicon; 5 states made spiegeleisen; 2 states made 
ferrom!tnganese; and 6 states made castings direct 
:from the furnace. 

Of the total production of all grades of pig iron in 
1900, 58.6 per cent was Bessemer, 24.3 per cent was 
foundry, 7.3 per cent was forge, G.5 per cent was 
basic, 1.4 pe1· c@nt was white and rnottlecl and miscel
laneous grades, 1.1 per cent was spiegeleisen, 0.4 per 
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cent was ferromauganese, and 0. 3 per cent was fer
rosilicon. Castings made direct from the fuTnace 
amounted to only 0.1 per cent. The large numl)er of 
establishments making foundry and forge iron will not 
escape attention. Neither will the fact that, while the 
number of establishments which made Bessemer pig 
iron was very much less than the number which made 
foundry pig ir·on, the production of the former grade 
was more than double the production of the latter 
grade. Also that the quantity of iron produced for 
steel-making purposes, namely, Bessemer, basic, ferro
silicon, spiegeleisen, and forromanganese, 9,664:,429 
tons in all, was over seven times that produced for use 
in puddling furnaces, namely, forge or mill iron and 
white and mottled iron, which, all told, amounted to 
only 1,265,939 tons. 

Table 24: shows the production of direct castings and 
spiegeleisen and ferromanganese by kind of fuel used. 

TAm,1' 24.-BLAST "FURNACES: PRODUCTION OF DIRECT 
CASTINGS AND SPIEGELEISEN AND FERROMANG4-
NESE, BY KIND OF FUEL USED: 1900. 

TOTAL. I DIRECT CAST- 11 s!'l~G EI,E!REN A ND 
INGS. 11 FERROMANGANESE, 

XINDS OF FUEI. USED, : I 
Tons.' Value. I Tons.' I Value. \I Tons.' Value. 

All kinds ....... 222, 673 $5, 950,617 :~;I $87,66211215,550 ~5.871.955 •·=1== Mix:edanthracite coal 
I 1, 080 I 20, 830 : 43, 213 932. 659 and coke ........... 44,2931 953,489 

Coke and liituminous 

: 6,0~q I 66,m !1.~::'.~~:. _:'.:~:'.::~ coal .. _ ..... -...... _ 178, 370 5,006,007 
Charcoal ..... -... -•.. rn I 121 

, I 11 

1 Gross ton of 2,240 pounds. 

EQUIPMENT AND PRODUCTION. 

Table 25 shows, by states, the totn1 number of active 
and idle blast furnaces for 1880, 1890, and 1900; and 
the rank, production, and per cent of total production. 

T.A.BLE 25.-BLAST FURNACES: NUMBER OF ACTIVE AND IDLE STACKS, AND PRODUCTION, WITH PER CENT OF 
TOTAL PRODUCTS, STATES RANKED ACCORDING TO QUAN'l.'ITY OF PRODUCT, 1880 TO 1900. 

Com- Production Per cent Com- I . Percent 
STATES, Year. pleted of pjg iron in of total Rank. STATEg, Year. pleted I Prqd~cho!1 of total Rank. furnace furnaae of pig iron m 

stacks. gross tons. product. stacks, gross tons. product. 

-------------
United States ........ _ .. __ 1900 

3991 
114,45~.234 100.0 Colorado ....................... 1900 2 112,843 0,8 14 

18\lO 559 18,845, 185 100.0 1890 2 11, 502 0.1 18 
1880 681 13,375, 912 100.0 1880 ......... ·············· ······--·· .......... 

Pennsylvania .................. 1900 148 6,778,581 40.9 1 Missouri ........................ 1900 2 40, 975 0.3 15 
18VO 221 4, 345, 986 49.1 1 1890 1~ I 90,205 1. 0 12 
1880 26~ 1, 723, 492 51.l l 1880 84,8G6 2.5 8 

Ohio ............................ 1900 53 2,559,094 17.7 2 :Minnesota., .....••••.•••.. ,_ ... 1900 i , ....... ::·.~~:. 0.2 16 
1890 71 1,203, H2 13.6 2 1890 

1880 103 489, 921 14.5 2 1880 1 .............. 

Illinois ................. ____ .... 1900 17 1 469 G30 10. 2 3 Georgia .... ·-· ..••.••••......... 1900 51 21,505 0.1 17 
1890 15 '660:676 7.5 4 1890 5 25,099 0.3 15 
1880 10 85, 239 2.5 7 1880 10 ' 20, 624 0.6 14 

Alabama. ................. -----· 1900 45 1,203,277 S.3 4 North CaroHna. ................. 1900 2 I 11,54s 0.1 18 
1890 48 817,508 9.2 3 1890 1 3,015 (') 24 
1880 15 55,057 1.6 10 1880 7 ............... ........... ............ 

Virginia. ........................ " 1900 26 428,117 2.9 5 Connecticut .................... 1900 5 10,457 0.1 19 
1890 31 278,899 3.2 6 1890 9 19,871 0.2 16 
1880 31 15,988 0.5 17 1880 8 16, 767 0.5 15 

Tennessee ...................... 1900 19 374,249 2.6 6 Texas .......................... 1900 4 9,789 0.1 20 
1890 19 2&4,187 3.0 7 1890 3 7,991 0.1 19 
1880 21 42, 744 1.3 13 

1880 1 1,250 (2) 21 

New York ...................... 1900 19 334, 512 2.3 7 Massachusetts .•.....•.......... 1900 3 3,030 (') 21 
1890 37 307,446 3.5 5 1890 '! 7,-182 0.1 21 
1880 57 279, 793 8.S 3 1880 6 8,521 0.2 18 

Maryland ..•..••. ·-·-·------·--- 1900 7 2.U, 172 1.7 8 Oregon ......................... 1900 1 ........ 7:5io· ·-----· 
1800 14 86, 282 1.0 13 189U 1 0.1 20 
1880 22 53, 271 1.6 11 1880 1 2,857 0.1 19 

Wisconsin·····-·---- .. ·----·--- l!JQO 6 211, 4;;1 1.5 9 
Washington ......... _ .......... 1900 1 ........ 4;274· ""(•)''"" ··---·· 

1890 10 192, 092 2.2 9 1890 1 22 
1880 14 105, 609 3.1 6 1880 .......... ................. ............ .......... 

West Virginia··----- ........... 1900 3 188, 292 1.3 10 
Indiana ......... ______ ......... 1900 ···· .. 2r··--·i4:6~6· ...... 0:2' 

1890 5 115, 508 1.3 11 1890 17 
1880 11 71,473 2.1 9 1880 41 16,283 0.5 16 

New Jerser-------- ............. 1900 11 150, 002 1.0 11 Maine ........... ·--··--- ....... 1900 
1890 -·····i ·1···-··-·3;803' ... '(•j"-- 23 1890 18 129, 500 1.fi IO 1880 1 I 1, 799 0.1 20 1880 20 140, 548 4.2 4 

Michigan ........ -··--- ......... 1900 13 141, 377 1.0 12 Vermont ........... -........... 1900 ........ ! .............. .............. .. . . . .. -. 
1890 26 203, -117 2.3 8 1890 ............... 

"""(2i""" -· .. ·22 ·1sso 27 105, 774 3.2 5 1880 1 554 

Kentueky ...................... 1900 6 126,556 0. 9 13 L'tah ............ ·--·--- ........ 1900 .......... .................. ........... .......... 
1890 6 39,534 o. 5 14 1890 ................ ............ .......... 
1880 22 51, 882 1.5 12 1880 2 ................... ·········· .......... 

4 I 

1 Inclnncscastingsmnde direct from furnace, as follows: 1900, 7,123 tons; 1890, 5,4.17 tons; 1880, 3,77£ tons. 
'Less than one-tenth of 1 per cent. 
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While the production of. pig iron increased from 
3,375, 912 gross tons, in the census year1880, to 14,452,234 
tons in 1900, the number of blast furnaces decreased in 
the same period from 681 to 399, a loss of 282, or 41.4 
per cent. This falling· off was largely in New York, 
Pennsylvania, and Ohio, these three states losing, all 
told, 209 furmLCes (New York 38, Pennsylvania 121~ and 
Ohio 50). During the same. period Virginia lost 5 fur
naces, Tennessee 2, Maryland 15, Wisconsin 8, "\Vest 
Virginia 8, New .Jersey 9, Michigan 14, Kentucky 16, 
Missouri 15, Georgia 5, North Carolina 5, Connecticut 
3, and Massachusetts 3. Indiana, which had 4 fumaces 
in 1880 anc1 2 in 18HO, has g·one out of the pig-iron busi
ness altogether, its furnaces being last active in 1803. 
So, too, has Maine, which reported 1 furnace in both 
1880 and 1890, no pig iron hn.ving been made in the 
state since the year last named. Vermont, which re
ported 1 furnace, ancl Utn,h which had 2 furnaces in 
1880, have also given up the manufacture of pig iron, 
the furnace in Vermont having ceased work in 1882 
and the two furnaces in Utah lmving gone out of blast 
:finally in the same year. 

As wns explained in the report for 1890, many of the 
furnaces which were active in 1880 were n,bandoned or 
dismantled prior to 1890, owing to their inability to· 
compete with the more modern, better located, and 
larger furnaces of that year, the 1ibandoned stacks being, 
as a rule, of small capacity, rrnd capable of producing 
pig iron at a profit only during periods of high prices. 
While the mortality n,mong furnaces of this class was 
very great in the ten years from 1880 to 1890, it was 
still greater in the ten years from 1890 to 1000, the loss 
in the first period amounting to 122 furnnces, and in the 
latter period to 160. In both periods the acttml number 
of abandoned or dismantled furnaces was really greater 
than is" shown above, as the total number of furnaces 
reported for lioth 1890 and 1900 include nmny new stacks 
which were built dnrh1g the two decades. Almost all 
of these new :furnaces 11re favorably located for the sup
ply of raw irniterials and within easy access to good 
markets for the sale of the pig iron produced. With 
the exception of perhaps a dozen charcon,l furnaces but 
few, if any, of the furnaces which were active in 1880, 
and were also running in 1900, used the smne machinery 
and were of the same height and diameter at the bosh 
as twenty yeai·s ago. Almost all htLVe been rebuilt or 
modernized. Those which did not make improvements 
of this character have, as a rnlc, gone to the scrap pile. 

But while the states named alJove all show more or 
less of a dccre11se in the number of active or idle fur
naces reported in 1900, compared with 1880, one or 
two states show a strong and healthy growth during 
the period covered by the table. Illinois increased the 
number of its furnaces by 5 in 1890, compared with 

1880, and by 2 in 1900 compared with 1890; Alabama 
shows an increase of 33 furnaces from 1880 to 1890} 
but a :falling off of 3 furnaces from 1890to1900; TexaFJ, 
a growth of 3 furnaces in the twenty years, 2 in the ten 
years from 1880 to 1890 and 1 in the ten years from 
1890 to 1900; and Colorado a growth of 2 fnrnaces from 
1880 to 1890, the number of fumaces in moo being the 
same as in 1890. 

The four states of Pennsylvanin, Ohio, Illinois, and 
AlabamrL produced, all told, 83.1 per cent of all the pig 
iron made in 1000, 79.± per cent of the production of 
18DO, and 69. '7 per cent of the production of 1880. Out
side of these four states no other state produced over 2. 9 
per cent of the total production of 1900, over 3.5 per 
cent of the production of 1890, or over 8.3 per cent of 
the production of 1880. 

Hanking the states nccorcling to production in 1900, 
Illinois advances from the fourth position in 1890 to 
third place in moo, Alabama dropping to :fourth place 
in moo from the third position iu 1890; New York, which 
was :fifth in mnk in 1890, is now in the seventh place; 
Virginia, which held the sixth position in 1890, now 
holds the fifth mnk; and Tennessee, which was seventh 
in 1890, is now in the sixth position; 1\tforyland,·which 
was thirteenth in 1890, now holds the eighth rank; 
\Visconsin holds the same mnk that it held ten years 
ago, namely, the ninth; ·west Virginin, changes phwes 
with New J crsey, the former state advancing from the 
eleventh position in 1890 to the tenth in 1900, 1L11c1 the 
latter sfate dropping from the tenth position in 1890 to 
the eleventh in 1900; 1\!Iichig·an, whieh held the eighth 
rank in 1890, is now in the twelfth position; Kentucky 
n,dvances from the fourteenth rank in 1890 to the thir
teenth in moo; and Colorado from the eighteenth to the 
fourteenth; Missouri drops from the twelfth to the fif
teenth place; Georgia from the :fifteenth to the seven
teenth; Connecticut from the sixteenth to the nine
teenth; and Texas from the nineteenth to the twentieth. 
1Vlinnesota, which was not a proclueer ten years ago, 
now holds the sixteenth mnk; North Carolirnt advances 
from the twenty-fourth to the eig·htecnth rank; and 
Massachusetts holds exactly the smne 11osition as ten 
ymirs ago, namely, the twenty-first. Oregon ancl vVash
ington each has tL charccml furnace, but neither furnace 
was active in moo, although running ten years ago .. 
As hns already been stated, lndimm, Maine, V crmont, 
and Utah htwe given up the manufacture of pig iron 
entirely, their 8 furnaces lmving all been abandoned and 
dis1mmtled yen,rs ago. 

Comparing 1900with1880, the most noticeable changes 
in rank are found in seveml of the Southern states. 
Alabama ]rnipecl from the tenth position in 1880 to the 
fourth in 1900; Virginia from the seventeenth to the 

. fifth; tLncl Tennessee from the thirteenth to the sixth. 
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On the other hand, New York dropped from the third 
rank in 1880 to tbe seventh in 1900; New Jersey from 
the fourth to the eleventh; Michigan from the fifth to 
the twelfth; Missouri from the eighth to the fifteenth; 
Georgia from the fourteenth to the seventeenth; and 
Connecticut from the fifteenth to the nineteenth. 

A. word or two concerning the production of pig iron 
per wage-eamer employed in 1900 us compared with 
1890 may he of interest. In 1900 the average number 
of wage-earners employed at blast furnaces was 39,358, 
and the production of all kinds of pig iron was 14,452,-
234 tons, while in lSHO the number of wage-earners was 
33,415 and the production of pig iron 8,845,185 tons. 
Dividing the production of pig iron by the wage-earners 
gives an output per wage-earner in 1900 of 367.2 tons, 
and in 1890 of 264.7 tons, an increase per wage-earner 
of 102. 5 tons. 

Taking up the manufacture of pig iron by fuels, and 
adopting the same 111eti1od as that employed above~ it is 
found that the average production of mineral fuel pig 
iron per wage-earner was 376.6 tons in 1900, as com
pared with 27±.1 tons in 1890, an increase per wage
earner oJ' 102.5 tons. In the charcoal pig iron industry 
the average in 1900 was 187.04 tons per wage-earner, 
as compared with 179. l tons in 1890, an increase of only 
7.9 tons. In the manufacture of mixed charcoal and 
coke pig iron the average production per wage-earner 
in moo was 170. 9 tons. As pig iron made with this fuel 
was not reported in the census of 1890, no comparisons 
with that year are possible. 

Of course the figures given above relate to the indus
try generally. The same methods if applied to several 
of the leading pig-iron producing states exhibit some 
rather interesting results. In Illinois the average pro
duction of pig iron per wage-earner employed in 1900 
was 488.2 tons, compared with 469.5 tons in 1890, an 
increase per wage-earner of 18. 7 tons; in Ohio it was 
423. 9 tons in 1900, against 296. 6 tons in 1890, an 
increase of 127.3 tons; in Pennsylvania it was 421.7 
tons in 1900, against 278.4 tons in 1890, an increase of 
143.3 tons; in Alabama it was 239.03 tons in 1900, 
against 204.9 tons in 1890, an increase of 34.1 tons; in 
Virginia it was 268. G tons in 1900, against 220 tons in 
1890, an increase of 48.6 tons; in New ,Jersey it was 
254.7 tons in 1900, against 202.3 tons in 1890, an 

increase of 52.4 tons: in New York it was 323.8 tons in 
1900, against 218 tons in 1890, an increase of 105.8 
tons; and in West Virginia it was 382. 7 tons in 1900, 
against 281 tons in 1890, an increase of 101. 7 tons. 

Table 26 shows by states the number of active and 
idle furnaces in the United States in the census year 
1900. 

TABLE 20.-NUMBER OF ACTIVE AND IDLE BLAST FUR
NACES: BY STATES, 1900. 

NUMBER OF FUHNACER. 

STATES. 
1
1 I Idle. 

Aggre-1 At' I gate. ' c ive. In active In·idle 
Total. establish- establish· 

I 
men ts. men ts. 

United States ...•... _....... 899 326 78 18 65 

=1=1= ' 
Alabama . .. . .. . .. . . . . • .. . . . . .. .. . 45 [ 86 

1 

9 1 8 
Colomd<! . . . . . . . . .. .. . . . • . . . . . . . . . 2 2 . • • . . • . . . .................. . 
Connecticut . . . . . . . . . . . .. . . . . . . . .. 5 I 1 4 1 8 
Georgia.. . . . .. • . .. . . . . . . . . . . . .. .. . 5 1 3 2 • • • • • . • • .. 2 
Illinois........................... 17 \ 16 1 1 .... _ ..... 
Kentucky .. .. • . .. . . ..•... .. . . . . . . G , 5 1 1 
:Maryland........................ 7 'I 6 1 1 
Mussnchusetts. ........ .. . . . . . . . . . 3 i 1 2 '' 
M!t·higan......................... 13 ii 7 6 ~ ......... (; 

:tli~~:;~~:~:::::::::::::::::::::::: ~Ii ~ 1:::::::: :::::::::: :::::::::: 
New Jersey....................... 11 11 10 1 . . . . .. .. . . 1 
New York........................ 19 'I 11 8 1 7 
No~th Carolina................... 2 I 2 ........................ ···; 
Oh10........ .. . . . .. .. . . . . . . . .. . . . . 53 i 50 I 8 1 2 
Oregon........................... 1

1

. ........ 1 --········ 1 
Penusylvauia. ... . . .. . .. .. . . . . . . . 148 '\ 127 21 9 12 
Tennessee . . . . . . . . . . . .. . . . . . . . . . . . 19 I 15 4 2 2 

~i~i1fa::::::::::::::::::::::::::: 2~ 1g '!· ~ :::::::::: ~ 
Wasbiugton.. ...... .. . .. .. . . . . . . . 1 . .. .. . . . 1 .. . .. . . . . . 1 
West Virginiii.................... 3 3 ........................... . 
Wisconsin........................ 6 6 

1 
........................... . 

It will be observed that there were, all told, 73 fur
naces which did not manufacture pig iron in the year 
named, 18 of which were owned by establishments 
which had one or more stacks in operation, and 55 by 
establishments which did not manufacture pig iron in 
any form during the twelve months covered by this · 
report. Of the 73 idle furnaces reported, 39 used 
mineral fuel when in operation, 33 used charcoal, and 
1 used mixed cha1·coal and coke. 

Tt1ble 27 shows, by states, the number of active and 
idle blast fumaces in the United States during the 
census years 1880, 1890, and 1900, the kinds of fuel 
used by these furnaces, and their total daily capacity in 
gross tons, according to the kind of fuel used. 



IRON AND STEEL. 39 

TABLE 27.-BLAST FURNACES: NUMBER AND CAPACITY OF COMPLETED STACKS, CLASSIFIED ACCORDING 
. TO KIND OF FUEL USED, BY STATES, 1880 to 1900. 

STATES, Year. 

Total 
number 
of com
pleted 

furnace 
stacks. 

COKE AND ll!TU· 
ll[!NOUS COAL 
FUI<NACES. 

ANTHRACITE AND 
MIXED ANTHRA· 
CITE AND COKE 
FURNACES. 

CHARCOAi, FUR· 
NACES. 

MIX ED CllAltCOAL 
AND COXE FUR· 
NACES, 

Total 
daily ca
pacity in 

tons of 1----,-----11 --------1 
2,210 

pounds. Number Daily Number Daily Number c:Pri~~hy Number Dail)" 
of stacks. 'ii:t'i~~;'. of stacks, 1~Pf0~;'. of stacks. in tons. of stacks. I~P~<;;~'. 

-------------------1--- --------- -------- ----1-----11-----1---·-- ------
United States ............•.•.................... 

Alabama .............................•.........•..... 

Colomao ............•........•....................... 

Connecticut ......................................... . 

Georgia .............................................. . 

Illinois ............................................. .. 

Indiana ............................................ .. 

Kentucky ........................................... . 

Maine ............................................... . 

Maryland ............................................ . 

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

Michigan .................... · ......................... . 

Minnesota ........................................... . 

Missouri ............................................. . 

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

NewYork .......................................... .. 

North Carolina ...................................... . 

Ohio ................................................ .. 

Oregon .............................................. . 

Pennsylvania ...................................... .. 

Tennessee ........................................... . 

Texas ...................................... ~ ......... . 

1900 
1890 
1880 

1900 
1800 
1880 

1900 
1890 
1880 
moo 
1890 
18HO 
1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 
1900 
1890 
1880 

1900 
1890 
1880 
1900 
1890 
1880 
1900 
1890 
1880 
1900 
1890 
1880' 
1900 
1890 
1880 
1900 
1890 
1880 
1900 
1890 
1880 

1900 
1890 

'1880 
1900 
1890 
1880 
1900 
1800 
1880 

399 '18, 5G9 235 46, 2~7 93 9, 311 GO 2, 681 5 350 
559 37,889 249 25,162 170 !J,349 140 8,378 ................... . 
681 17, 186 199 7, 47!! 281 6, 761 251 2, 952 ................... . 

45 o, 103 37 5, 743 .......... ~ .• =.=_ .=.=.= .. =.·ll=-=-=-=-=-=-8=·i~=-=-=-s=o=o ................... . 
48 B, 783 34 3, 242 ..... ..... .•.• •••••. 14 Ml 
15 303 5 161 .... ··-··· .......... 10 142 

2 400 

5 
9 
8 
5 
5 

10 

17 
15 
10 

6 
6 

22 

7 
14 
22 
3 
4 
6 

13 
26 
27 
1 
1 
1 
2 
8 

17 

11 
. 18 

20 
19 
37 
57 
2 
1 
7 

53 
71 

103 

148 
221 
269 
19 
19 
21 
4 
s 
1 

196 

75 
115 

81 
300 
231 
129 

4,'108 

2,~~~ 

fj25 
288 
350 

1,080 
637 
251 

·10 
49 
72 

930 
1,086 

7M 
75 

134 
36 

200 
491 
669 
817 
827 
617 

2,580 
1,883 
1,•177 

62 
13 
35 

10, 500 
5,101 
2,858 

50 
38 
11 

24,070 
17, 047 

7,580 

2,270 
990 
346 

175 
110 

9 

2 400 .......... ·····-···· 
2 mo ................... . 

:::::::::: ::::::::::1 :::::::::: :::::::::: 
::::::::;: ::::::~~;:!:::::::::: :::::::::: 

2 150 11·----·· ............ . 
2 07 ................... . 

17 
15 
10 

6 
5 
4 

5 
4 
4 

4,408 
2,475 

538 

025 
273 
167 

1,030 
470 
51 

. ................................ .. 
s 67 
5 99 

:::::::::: :::::::::: ........ i. "'"'""i2i" 
1 
1 

1 
5 
8 

75 
134 

150 
384 
446 

1 55 

1 850 
4 616 

10 
18 
20 
13 
2'1 
•12 

762 
827 
617 

1, 700 
1,119 
1, 323 

2 62 ................... . 

17 
60 
70 

70 
81 
75 
11 
12 
5 

10,360 
4,981 
21•171 

17, 119 
9,551 
2,958 

1,605 
818 
1911 

70 6, 849 
125 7,336 
158 4,411 

:::::::::: ::::::::::1:::::::::: :::::::::: 

5 75 
9 115 
8 81 

3 115 
3 75 
8 62 

--······i" ....... i:i" 
. ....... i . ....... ii," 

18 183 

. ....... i ........ iii' 
1 16 
2 50 
7 100 

13 101 
3 40 
4 49 
5 •17 

l3 980 
26 1, 086 
25 633 

................................... 
l 36 
1 50 
3 107 
9 222 

2 ao 
9 HS 

15 lM 

........ i. ·--····is· 
7 si; 
0 

11 
33 

1 
1 
1 
8 

15 
36 

8 
7 

16 
4 
3 
1 

140 
120 
388 

50 
38 
11 

102 
160 
216 
315 
172 
147 
175 
116 

9 

5 350 

Utah................................................. 1900 .................. .. 

Vermont ....... : .................................... . 

Virginia ............................................. . 

Washington ......................................... . 

West Virginia ....................................... . 
I . 

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

mg ........ 2 ........ i6' 
1900 
1890 
1880 

1900 
1890 
1880 
1900 
1890 
1880 
1900 
1890 
1880 
1900 
1890 
1880 

-··········-----··"· 
1 10 

26 2,374 
31 1, 071 
31 256 
1 35 
l 27 

3 
5 

11 

6 
10 
14 

750 
469 
285 
750 
762 
422 

........... ····-····· 
2 16 

·········· ·········· l 10 
21 2,280 5 94 
13 928 18 143 

7 109 24 147 

1 35 
1 27 

3 750 
6 469 
6 259 ······--5· ....... 26" 
6 630 l 120 
4 415 6 837 ............................. 

11 257 
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Of the 399 active ancl idle furnaces enumerated in 
Table 27. for the census year 1900, 235 used coke or 
bituminous coal when in operation, IJ3 used anthracite 
coal alone or anthracite coal and coke mixed, 66 used 
charcoal alone, and 5 usecl a mixture of charcoal and 
coke. One coke furnace in Georgia for a short time 
during the census year m;ed coke alone, charcoal alone, 
and charcoal and coke mixed. In Ohio, during the 
same year, one charcoal furnace used coke and bitumi
nous coal as well as charcoa1 alone, and iu10ther charcoal 
furwwe in the same st.ate used charcoal and coke mixed 
as well as charcoal alone. 

In 1800 there were, all told, 55!.l active and idle fur
naces in tlw United States, and of this number 249 used, 
when running, eokc alone, bituminous coal alone, or 
bituminous coal and coke mixed; 1'70 used anthracite 
coal alone or anthracite coal and coke mixed; and 140 
used charcoal alone. 

In 1880 the number of coke and lJituminous coal fur
naces was Hl9, the number of anthracite and mixed 
anthracite and coke furnaces was 231, and the number 
of charcoal furnaces was 251, the total of all kinds 
being G81. 

From these figures it will he seen that, while there 
has been a great shrinkage in the last twenty years in 
the number of furnaces using charcoal for fuel as well 
as in the number of furnaces using anthracite alone and 
mixed anthracite and coke, there has been IL healthy 
growth in the number of furnaces which use coke or 
bituminous coal and coke for fuel, the decrease in the 
chareoal furnaces being 185, and in the anthracite and 
mixed anthracite and eoke furnaces 138. On the other 
hand, the coke and bituminous furnaces increased from 
109 in 1880 to 235 in 1900, a growth of 36. But while 
there w1l::l a hca>T mortality in the tott1l number of fur
naces from 1880 to 1900, the daily capacity of the stacks 
in existence in moo was almost three and one-half times 
greater than those in existence in 1880, the increase 
amounting to ±1,383·gross tons. Almost all of this in
crease was in .furnaces using coke and bituminous coal, 
the totitl growth in the daily capacity of these furnaces 
in the twenty years amounting to 38,75± tons. The 03 
anthracite and mixed anthracite and coke furnaces re
ported in moo show an increase in daily eapacity of 
2,550 tons oyer the 231 furnaceR reported in 1880. In 
the charcoal industry the 251 furnaces iu existence 
twenty years ago reported a daily capacity of 2,952 
tons, while the Gfi furnaces from which reports were 
received in 11100 had a daily capacity of 2,081 tons, or 
only 271 tous less than were reported by almost four 
times the number of stack:; in 1880. These figure::; show 
very plainly the great increase that has been made in 
the capacity of all blast furnaces during the past two 
deeades. 

The average daily capacity of the 399 furnaces in 
1900 was l±G.8 tons, compared with an average daily 
capacity of 67.8 tons in 1890 ancl 25.2 tons in 1880. ln 

1900 the average daily capacity of the coke and bitumi
nous furnaces was 196. 7 tons, while in 1890 it was 101.1 
tons ancHn 1880 it was 37.G tons. For the anthracite and 
anthracite and coke furnaces the average daily capacity in 
1900was100. ltons; in 1890 it was 55 tons; and in 1880 it 
was 29. 3 tons. In 1900 the average claily capacity of the 
charcoal furnaces was ±0. 6 tons, ftgainst 2±. l tons in 18HO 
ancl 11.8 tons in 1880. No :furnaces using charcoal anc1 
coke for fuel were reported for the census years 18DO 
or 1880; the average daily capacity of the 5 stacks in 
existence in moo was 70 tons. 

Turning to the leading pig-iron-producing states, it is 
found that some very high average daily capacities are 
reported in 190(\ especially for Illinois, Pennsylvania, . 
and Ohio. 

The former state reports an average daily capacity 
for its 1 T coke stacks of 259. 3 tons, the largest n. verage 
daily capacity reported by any of the pig-iron-manu
facturing states. A majority of the furnaces in Illinois 
are of modern construction and almost all are equipped 
with improved blowing machinery. In addition all 
use the rich iron ores of the Lake Superior region and 
are thus enabled to obtain very large outputs. In 1890 
the avenrge daily capacity re1)ortecl by the bituminous 
fumaces in Illinois was Hl5 tons, and in 1880 it was 
53.? tons. In Pennsylvania in 1900 the coke and bitu
minous furnaces reported an ayerage claily capacity of 
2±±. G tons; in 1890 the daily eapacity reported was 
11'7.8 tons; in 1880 it ·was 30.± tons. While many of 
the bituminous furnaces in this state are of large size 
1md of modern construction, quite a number are of 
sma11 dimensions and capable of turning out daily only 
about 100 or 125 tons of pig iron. These small fur
naces nnturally reduce the daily average bituminous 
eapacity for the state for moo considerably below that 
reported by Illinois. 

In Ohio the daily capacity of the biturninous furmtceri 
in moo iwemged 220.± tom;, while in 1890 the average 
was only 83 tons, and in 1880, 35.3 tons. The :fact tlmt 
the avemge daily mtpacity of the bituminous furnaces 
in this state approached so closely in 1900 the avernge 
reported for Pennsylvania, will perhaps surprise some 
pig-iron manufacturers who hrwe not followed closely 
the development of blast furnace::; in recent ~years in 
Ohio. Very many of its bituminous furnaces are new 
and of modern design. A::i a rule its old furnaces have 
recently been remodeled, enlarged, and equipped with 
improved hlowiug machinery. ~.\.t Youngstown nncl at 
l\!lingo Junction, Ohio has 5 of the largest blast fur
naces in the world, each eapab1e of producing 200,000 
tons of pig iron annually. These 5 furnaces, if running 
to their full capacity, could turn out yearly almost :ls 

· much pig iron as could be produced by the 21 bitumin
ous furnaces reported by Virginia and the 3 furnaces 
reported by West Virginia, although many of the 
stacks in these two states are of fair size and are 
equipped with modern blowing maehinery. 
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As an illustration of the producing capacity of a 
modern furnace it might be well just here to call atten
tion to the fact that in December, 1901, Furnace E of 
the Edgar Thomson group of the Carnegie Steel Com
pany, at Bessemer, Pa., produced on an average 630 
gross tons of pig iron daily, its output during the 
month named amounting to lH,554 tons. In the man
ufacture of this pig iron about 1,800 pounds of coke 
were commmecl per ton of iron made. Furnace E is 90 
feet 9 inches high, and has a 22-foot bosh. Bnt great 
as was the production above recorded, it was recently · 
exceeded by the No. 1 stack of the three immense fur
naces at Young·stown, Ohio, operated by the National 
Steel Company, this furnace producing dming the 
month of March, 1902, 19,734 gross tons of pig iron, 
a daily average of over 636 tons, or 6 tons per day 
more than the ave.rage daily production of Furnace E 
of the Edgar Thomson group for December, 1901. 
The Youngstown furnace is 106t feet high and has a 
23-foot bosh. 

But even the figures given above have been exceeded 
for a single day's output. Late in Hl01, Carrie :Furnace 
No. 3, at Rankin, Pa., which i::i operated by the Carnegie 
Steel Company, made in twenty-four hours 790 tons of 
Be:ssemer pig iron. This was considered a phenomenal 
production, and until that time had never been equaled 
by any blast furriace in the world. The furnace is 100 
by 23 feet. This record, however, which it was thought 
could not be surpassed, was eclipsed on December 10, 
1901, by the No. 2 furnace of the National Steel Com
pany at Youngstown, Ohio, which produced all told on 
that day 806 tons of Bessemer pig iron. The furnace 
is 106t by 23 feet, and was completed in 1900. It was 
first blown in on June 7 of that year. Since the above 
was written it is learned that Furnace E of the Edgar 
Thom<;on group produced in a single day, in ,1 une, 1902, 
901 gross tons of pig iron. 

The time, in which a modern furnace can be operated 
without relining can not ve.ry well be definitely stated. 
In October, 1890, Mr. ,fa{nes Gayley, then superintend
ent of the Edgar Thomson Furnaces of Carnegie Broth
ers & Co., Limited, at Bessemer, Pn,., in a paper read 
before the meeting of the British Iron and Steel Insti
tute, in New York city, said that the time was not far 
distant when his firm would be "able to show a recorcl 
of 300,000 tons from a furnace in three years, and on a 
single lining." The i)l'ediction of Mr. Gayley was very 
shortly more thtm fulfilled by Furnace H of the Edgar 
Thomson group, which was blown in on March 13, 1894, 
and which was running in June, 1902, having been 
in operation almost continuously and on a single lining 
for about eight years atid three months. Dnring this 
time the furnace produced, all told, 1,162,937 gross 
tons of pig iron. It was banked on account of a short
age of coke from May 16, 1894, to June 20, 1894. 
The furnace is 90 by 20 feet, and was first blown on 
March 1, 1890.. It undoubtedly holds the world's record 

not only for the time covered on a single lining but :for 
the magnitude of its output of pig iron during this time 
as well. 

Some curious changes in the use of the different fuels 
are shown by au examination of Table 27. Alabama 
in 1880 had only 5 bituminous furnaces, but in 1900 it 
reported 37; cluring the twenty years its clrnrcoal fur
naces decreased :from 10 to S. Illinois had 10 bitumi
nous furnaces in 1880 with a daily citpacity of 588 tons; 
in moo it hacl 17 bituminous furnaces with a daily ca
pacity of 4,408 tomi. Kentucky increttsecl the number 
of its bituminous furnaces from 4 in 1880 to Gin 1900, 
but during the same period it lost, all told, 18 charcoal 
furnaces, not a ton of charcoal pig iron being prbduced 
within its borders in 1900. Missouri had 8 bituminous 
furnaces in 1880 but only 1 in 1900; in 1880 it also 
had 9 charcoal furnaces, but in 1900 all had been itban
doned except 1 stack. Mary land had 13 charcoal fur
naces in 1880, but in 1900 only 2 were left; during the 
twenty years it gained 1 bituminous :furnace but it lost 
5 anthracite ancl mixed anthracite and coke furnaces. 
The daily capacity of its 4 bituminous furna.ccs in 1880 
was 51 tons, while the daily capacity of its 5 bituminous 
furnaces in 1900 was 1,030 tons. 

Michigan, the leading charcoal pig iron manufactur
ing :,.;tate, lost 12 charcoal and 2 anthracite and anthra
cite coal and coke mixed furnaces from 1880 to moo, but 
the daily capacity of the 13 remaining charcoal furnaces 
in 1900 was much greater than the ci1pacity reported by 
its 25 charcoal stacks in 1880. The mortality among the 
charcoal furnaces in this state was very hetwy from 1890 
to 1900, the decrease in the ten years amounting to 13, 
or 50 per cent. N cw Jersey shows a loss of 10 m1thra
eite ttncl mixed anthracite and coke :furnaces from 1880 
to 1900. In New York the decret1se from 1880 to moo 
in the number of furnaces using anthracite or anthracite 
and coke was 2H, ancl in charcoal it was 18. The capacity 
in 1900 of the remaining 13 anthracite and lmthracite 
and coke furnaces was, however, very much gre.ater 
thm1 that reported by the 42 fumaces using this fnel in 
1880. Ohio reports a very heavy decrease in furuaccB 
in the twenty yearn under review, the number of its 
charcoal stacks dropping from 38 in 1880 to Gin 1900, 
a loss of 27, while dnriug the same period its bituminous 
furnaces dropped from 70 to 47, a loss of 23. The total 
loss in the twenty years was exactly 50 stacks. The in
crease in capacity during this period, however, was 2G7 
per cent, or from 2,859 tons daily to 10,500 tons daily. 

Pennsylvania also shows some curious changes. Dur
ing the twenty yen.rs this state lost, all told, 121 furnaces, 

• the decrea:se 'being greatest among its anthracite and 
mixed anthracite and coke furnaces, which fell from 158 
in 1880 to 70 in 1900. The daily capttcity of the 70 
furnaces in 1900 was 2,438 tons more than that reported 
in 1880. Its bituminous furnaces fell from 75 in 1880 to 
70 in 1900, a decrease of 5, but during the same period the 
daily capacity of the remaining furnaces advanced from 
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2,953 tons in 1880 to 17,119 tons in 1900, an increase 
of 14,166 tons. Compared with twenty years ago, 
Pennsylvania lost 28 charcoal furnaces, the number 
reported for 1900 being only 8. Tennessee exhibits an 
encouraging growth in its bituminous industry, the gain 
from 1880 to 1900 amounting to 6 furnaces. It lost 13 
charcoal stacks, however, during this period, 5 furnaces 
which formerly used this fuel having changed to mixed 
charcoal and coke. Since the close of the census year 
a majority o-f these furnaces have again changed their 
fuel and are now using coke alone. Virginia, which 
formerly produced considerable quantities of charcoal 
pig iron, had in 1900 only 5 :furnaces of this charncter, 
almost all of which were idle. In 1880 it had 24: char
coal furnaces, of which at least ·7 were running. Ifa 
bituminous industrv shows a very decided growth, the 
number of furnace~ havi~1g adva~ced from 7in 1880 to 
21in1900. 

PIG IRON EXPORTED. 

The pig iron exported by blast-furnace establish
ments in 1900 amounted to 166,625 tons, valued at 
$1,865,484:, or an average value per ton of $11.19. Ten 
states, namely, Alabama, New York, New Jersey, Wis
consin, Ohio, Michigan, Virginia, Pennsylvania, Min
nesota, and North Carolina, in the order named, reported 
having exported in 1900 a part of their production. 
The exports from Alabama amounted to 113,185 tons, 
valueclat $1,090,620, or $9.64 per ton; :from New York, 
17,156 tons, valued at $246,587, or $14.37 per ton; from 
New Jersey, 12,000tons, valued at $214,000, or $17.83 
per ton; from Wisconsin, 9,676 tons, valued at$107,376, 
or $11.10 per ton; from Ohio, 8,055 tons, valued at 
$92,096, or $11.43 per ton; from Michigan, 3,088 tons, 
valued at $67 ,110, or $21. 73 per ton; from Virginia, 
2,027 tons, valued at $29,157, or $14.38 per ton; from 
Pennsylvania, 1,298 tons, valued at $15,798, or $12.17 
per ton; from Minnesota, 100 tons, yalued at $2,200, or 
$22 per ton; and from North Carolina, 40 tons, valued 
at $540, or $13.50 per ton. In the figures given above, 
the exports of pig iron by commission houses, etc., are 
not included. 

POWER. 

The active blast furnace establishments in 1900 were 
equipped with 1,294 steam engines, with an aggregate 
of 494, 798 horsepower; 8 gas or gasoline engines, with 
122 horsepower; H water wheels, with 582 horsepower; 
221 electric motors, with 8,693 horsepower; and 55 
miscellaneous appliances, with 1, 770 horsepower: a 
total of 505,965 horse1:iower of all kinds. In addition, 
one penal establishment in Texas reported 7 steam 
engines, with 590 horsepower. 

The use of waterpower was reported by 1 active 
establishment in Connecticut, 1 in New Jersey, 5 in 

Pennsylvania, 1 in Virginia, and 1 in Michigan. It 
was also reported by 3 idle ef:ltablishments in Connecti
cut, 1 in New York, and 2 in Pennsylvania. 

The idle blast-furnace establishments reported 102 
steam engines with 25,433 horsepower, and 8 water 
wheels with 323 horsepower: total, 25, 756 horsepower. 

THE l\IANUFAOTURE OF PIG moN WITH MINERAL FUEL. 

As has been stated heretofore, the rapid growth of 
the pig-iron industry in the United States during the 
past twenty years has been due almost entirely to the 
increased use of coke as a blast-furnace fuel. In 1880, 
when the total production of all kinds of pig iron 
amounted to 3,375,912 tons, almost one-half of the 
quantity made in the whole country was produced with 
anthracite coal alone or with anthracite coal and coke 
mixed, the production with this fuel amounting to 
1,632,277 tons. In the same year, with coke alone or 
with bituminous coal and coke mixed, the production 
was 1,354,958 tons, or 277,319 tons less than the com
bined output with anthracite alone and with anthracite 
coal and coke. In 1890 the use of anthracite coal alone 
as a fuel hacl greatly declined, while the use of anthra
cite coal and coke had increased considerably, the com
bined production of pig iron with these two minertil 
:fuels amounting to 1,985,828 tons. The production of 
pig iron with bituminous fuel, however, in the year 
named showed a phenomenal growth as compared with 
1880, the output amounting to 6,265,865 tons, the differ
ence in tonnage between the two classes of pig iron 
being 4,280,037 tons. 

In moo the use of anthracite coal alone in blast fur· 
naces bad almost entirely ceased, the total production of 
pig iron with this fuel amounting to only 45,857 tons. 
The use of anthracite coal and coke mixed increased hut 
slightly as compared with ten years ago, the pig iron 
produced with this fuel in 1900 exceeding the produc
tion of 1890 by only 105,606 tons. The use of bitmni
nous fuel, however, again showed a wonderful growth, 
the production of 1900 exceeding that of 1890 by 
5,987,953 tons, or 95.6 per cent. Comparing the com
bined production of anthracite and mixed anthracite 

'and coke pig hon in' 1900 with the production of bitumi
nous pig iron alone in that year, it is found that the lat
ter exceeded the former by 10,411,961 tons. When it 
is recalled that only twenty years ago the production oJ: 
pig iron with anthracite coal and with anthracite anrl 
coke mixed exceeded the production of bituminous iron 
by 277,319 tons, the growth of this branch of the pig·
iron industry becomes more apparent. 

Table 28 shows the leading statistics of the mann
facture o:f })ig iron in the United States with mineral 
fuel during the census years 1880, 1890, and 1900. 
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TABLE 28.-BLAST FURNACES, MINERAL-FUEL: COMP AR· 
ATIVE SUMMARY, 1880 TO 1900. 1 

DATE OF Cl!lNSUS. 

moo 1890 

Number of estnblishments.............. 188 221 
Capitnl .................................. '$140, 703, 112 •2$116, 982, 231 
811lnried ofllcinls, clerks, etc., number... 1, 580 a sou 
Salnries.. .... . .•. • ... .. .. . ..•. .. .. . ..... $2,104, 170 "$1, 258,596 
Wage-earners, average number......... 37, 425 30, 148 
1'otnl wages............................. $17,8·!9,770 $13,418,•150 

Men, 16 years and over .• .... ....... 37, 338 30, 083 
Wuges............................... $17,830,986 $13,406,085 
Women, 16 years und over.......... 6 .... : ......... ; 

~~ra~eii,'iiii<ier.iti'yeai·8:::: :::: :::: sl, 
3~i 

Wages............................... $17,432 
Miscellaneous expenses................. $7, 181, 322 
Cost of materials used • . . • • • . . . . • . . . . • • . $127, 700, 216 
Value of products ....................... $200, Ci7G, 93-i 
Tons of pig iron o. . .. .. • . • .. . . . . . .. . .. . .. 14, OU5, 675 

........... iiii' 
$12, 365 

$5, 330, 720 
$101, 719, 465 
$133, 685, 378 

8, 251,1198 

1880 

225 
$70, 262, 615 

''l 
(;5,025 

~l"" 
,;( 
(6J 

$51, 2a,1, 711 
$76, 739, 578 

2, 987, 235 

'1'hls Rumrnary ln3ludes only active establlslnnents, 
•Includes rented 1iroperty valued in moo at $4,623,081; in 1890, at $·1,807,470. 
•Includes proprietors and flrm:member•, with their S!l.larles;number only 

reported in 1900, but not included in this summary. 
<Not reporter] separately. 
•Not reported. 
• Gross ton of 2,240 pound•. 

Compared with 1890 there was a decrease in 1900 of 33 
in the number of establishments engaged in the manu· 

facture of pig iron with mineral fuel, and compared with 
1880 there was a decrease of 37. On the other hand the 
capital invested by establishments which manufactured 
mineral-fuel pig iron in 1900 exceeded the investment 
of 1890 by $23, 720,881. The increase in wage-earners 
during the same period was 7,277 and jn wages it 
was $4,431,320. Miscellaneous expenses increased 
$1,850,602 in 1900 compared with 1890; the cost of 
materials increased $25,986, 751 compared with 1890, 
and $'76,451,505 compared with 1880; and the value of 
products increased $66,991,556 compared with 1890, 
and $123,937,361 compared with 1880. Production 
increased 5,843,982 tons compared with 1890, and 
11,108,440 tons compared with 1880, For reasons 
already stated, no comparisons for either 1900 or 1890 
are made with 1880 for capital invested, persons em
ployed, or wages paid. 

'l'able 29 is a comparative summary, by st1ites, of the 
leading statistics for 1880, 1890, and 1900, of establish
ments engaged in the manufacture of pig iron with 
mineral fuel. 

TABLE 29.-BLAST FURNACES, MINERAL FUEL: BY STATES, 1880 TO 1900.1 

I HALAltIED OFFICIAI,S, 
Num- CLERKS, ETC, W .A.GE·E.A.RNEHS. 

ber of Ml5cclla-
BT.A.TES, Year. estab· Capital. neous 

lish- expenses. 
mcnt". Number. Salaries. Average Total wages. number. 

United States ........................ · 1900 188 2 $140, 703, 112 1,580 $2, 10'1, 170 37,425 $17, g,19, 770 $7,m,322 
1890 221 • 116, 982, 231 •809 31, 258, 596 30,148 13,418,450 6, 330, 720 
1880 225 70,2G2, 616 (') (4) 25,025 8,554,152 (") 

------ - -~ 

Alabama ••..• ; ............................ 1900 15 10, 512,495 123 203, 56'1 4,804 1, 306, 929 753, 119 
1890 17 12, 466,870 ioa 183,874 3,36•1 1, 305, 835 (') 
1880 2 955, 800 ............ ................. 300 00, 257 ·············· . 

Illinois .....•.........•...••••••••••••..... 1900 4 10, 083, 913 210 29-1,524 3,010 2, 176,27'1 691, 724 
1890 5 9, 855, 274 11 23, 115 1,420 89ti,030 (') 
1880 s 950,000 ............. .................... 498 185,0M . ................ 

Missouri. .................................. 01900 ""i;262;,i75' ....... if>' ....... io;foi' ...... 383" .................... ...... (•)'""" 1890 3 156,020 
1880 2 2, 050, 000 ................. .................... •179 109,111 .. ..................... 

New Jersey ................................ 1900 9. 2,474,639 50 '14,888 589 292,213 U0,619 
1890 8 3, l:ll, 366 15 22,380 640 240,152 (4) 
1880 12 S,M•l,500 ............... .................... 1,174 865,639 . ...................... 

New York ................................. 1900 7 3, 781, 141 41 77,?4\) 998 620, 983 283,351 
1890 13 5,850, 119 47 84,381 1,338 550,018 (') 
1880 22 8,059,384 ,, .............. ................. 2,050 762, 210 .. ...................... 

Ohio ....................................... 1900 39 22,823, 130 266 833, 281 5,882 8,257, 6M 1, 2·12, 779 
1890 37 10, 985, 403 138 176,115 3,801. 1, 795, 576 (4) 
1880 45 10,022, 586 ----·····-- ······-·-··-·· 5,51<1 1,752.,7·11 ··········----

Pennsylvania .............................. moo 74 74, (175, 9·18 604 780,412 15, 999 8,015, 784 3, 263, 669 
1890 105 58, <19·1, 202 341 545,070 15,•ll.1 7, 0'17, 156 (4) 
1880 116 39, 018, 29-1 ........... ···-----···--- 11, 975 4, 368, 562 .............. 

Tennessee ...••••••••.•••••••..•.••..•..•.. 1900 8 3, 906, 879 53 78,206 1, 48'1 3,17, 907 191, 324 
1890 7 2,827, 085 44 60,106 811 357, 883 (4) 
1880 3 810, 626 ·······-·· ............... 623 145,867 . .............. 

Virginia ................................... 1900 15 4, 958, 992 115 144, 654 1, 575 523 367 158, 708 
1890 10 3, 874, 606 49 71,177 1, 167 <156: 001 (4) 
188~ l 500,000 ·--------· ..................... 200 94, 781 . ................. 

Wext Virginia ............................. 1900 3 1, 080, 553 24 21,051 492 227, 235 58, 787 
1890 4 1, 4<16,082 13 16, 758 •111 182, 175 (4) 
1880 6 1,254,425 --------·- ................... 608 211,48<1 . .................. 

'Niseonsin •••...•..•.....•.•.••....••••••.. l,3Gl, 096 ' 1900 ,1 19 29,485 469 259, 131 96,855 
1890 3 2, 28'1, 509 8 12,294 328 147,lM (4) 
1880 1 600, 000 ............ ...................... 235 115,587 . ...................... 

All other state~ 7 ........................... 1900 10 . 4, 444, 326 75 101,556 2,128 822,303 850,827 
1890 9 4, 504, 180 30 46, 977 1, 074 284,•160 (') 
1880 12 2, 367, 000 ............... ........................ 1, 809 822, 909 . ........................ 

1 This summary includes only active establishments. 
'Includes rented property valued in 1900'ltt $4,623,081; in 1890, at 8-1,807,470. 
8 lnelnde~ proprietors and ftrm members, with their salaries; number only reported in 1900, but not included in this sumtnary. 
•Not reported separately. 
6 Not reported.. • . 
•Included in "all other states." 

Cost of mate· Value of 
rials lL~ed. prod nets. 

$127, 706, 216 $200, 676, 934 
101, 71U, 465 133, 685, 378 

51,254, 711 76, 739,573 
-

7,110,092 12,645, 970 
5 194 859 8,390,601 
'2aa: 353 5M,162 

11, 707, 965 15,153,64.6 
8, 088,153 10,188,310 
1, 702,609 2, 391, 850 

...... 9iiii;3i9' 
1, <110, 12•1 

..... i;i9i;5o2 
1, 765,017 

1,987,fiM 
1,679, 937 
2,•188, 670 

2,5-16,215 
2, 228, 724 
3,428, 7•17 

3, 371, 68•1 4,800, lM 
3, 96·1, 164 4,Sfill, 5·13 
3, 712, 160 6, 009, 097 

23,138, 764 40,191, 687 
15, 387, •180 19, 355, 162 

8, 233, 013 11,646,754 

6'1, 016, 952 
6G, 922,660 
29, 087, 348 

101, 455, 104 
7'!, 837, 755 
44,385, 123 

2, 564, 970 8, 856, 91.3 
2, 018, 044 2, 702, 548 

393, 685 640, 957 

4, 852, 005 
2, 720, 195 

70, 179 

6, 459, 970 
3, 755, 651 

178, 920 

1, 698,042 
1, 503,847 
1, 181, 176 

3,119, 301 
2,009, 505 
1, 583,896 

1, 607, 762 2, 369, 687 
1, 294, 123 1, 620, 117 
1,198, 670 1,688, 655 

5, 794, 786 8,018,287 
2,045,43'1 2,60•1, 957 
1, 527, 72•1 2,460,,~95 

7lneludes establishments distributed as follows: 1900-Colorado, 1; Georl)'la, 1; Kentucky, 2; :Maryland, 2; Minnesota, 1; Missouri, l; North Carolina, 2. 1890-
Colorado. 1; Georgia, 2; Indiana, 2; Kentucky, 2; Maryland, 2. 1880-Georgia, 2; Indiana, 2; Kentucky, 3; :Maryland, 4; Massachusetts, 1. 
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There were 17 states in 1900 which produced pig iron 
with mineral fuel, compared with 16 states in 1890 and 
16 in 1880. All the states for which details are given 
individually, show an increase in 1900 in the value 
of the pig iron produced compared with 1880, except 
New York and New Jersey, the former state showing· a 
decrease of 81,148,9±3, and the latter s~ate a decrease 
of $882,532. Compared with 1890 New York slightly 
increased the value of its output of mineral-fuel pig 
iron in 1900, the increase amounting, however, to only 
~9,G11. During the same period New Jersey also shows 
a recovery in the value of its production of this kind of 
pig iron, the increase being 8317,±91. Since the close 
of the census year, New .Jersey has completed one large 
blast furnace, and is now erecting an additional stack. 
These two furnaces will have a combined annual capac
ity of 260,000 gross tons. New York is now building 
or will shortly build six large furnaces, which, when 
eompleted, will have an annual capacity of about 
1,000,000 tons. All of these fumaces will use coke for 
fuel. Two furnaces will be completed in 1902, two 
possibly in 1903, and two possibly in 1904. A large 
plant for the manufacture of coke will be operated in 
connection with the furnaces. 

With the exception of Alabama, Ohio, and Dlinois, 
none of the states for which details are given in the 
tnhle show an increase in moo over 1890 of more than 
1,000 in the number of wage-earners, although, as a rule, 
increases in wages are reported even when the number 
of wage-earners is less than ten years ago. In one or 
two instances, however, this is not the case. 

The increase in 1vage-eamcr;; reported for Alabama 
in 1900, compared with 1890, was 1,440; in Ohio, 2,081; 
and in Illinois, 1,590. Very fair increases were also 
reported by Tennessee and Virginia. The increase in 
the number of wage-earners in Pennsylvania amounted 
to only 588, but in wages the increase was $968,628. 
While New York and New Jersey each show a decrease 
in the number .of wage-earners in 1900 compared with 
18BO, both states reported a considerable increase in the 
total amount paid as wages, the increase in New York 
amounting to 870,965, and in New Jersey to fi:\52,061. 

The total value of the pig iron and other products 
reported by 1dl blast furnaces in 1900 amounted to 
>.l~U6,823,202. To this total the mineral-fuel furnaces 
contributed 8200,676,934, or 97 per cent. In 1800 the 
grnnd total was 81±5,6±3,153, to which the mineral-fuel 
furnaces contributed 8133,685,378, or 91.8 per cent; 
and in 1880 it was 88B,315,56!l, the contribution of the 
mineral-fuel furnaces being 87t1,739,573, or 85.9 per 
cent. These figures are significant. 

Over four-fifth;; of the total rnJue of the mineral-fuel 
pig iron produced in this country during the census 
year 1900 was reported by Penns.rlvania, Ohio, Illinois, 

and Alabama, in the order named. The production in 
Pennsylvania amounted in value to over one--hal£ of the 
total value reported for the United States, in Ohio to 
about one-fifth, and in Illinois and Alabama combined. 
to almost one-seventh. In 1890 the production of Penn
sylvania amounted in value to considerably over one
half of the total value reported for the country at 
large, that of Ohio to over one-seventh, and that of 
Illinois and Alabama combined to ttbout one-seventh. 
In 1880 the proportion of Pennsylvania was over one
half, and that of Ohio between one-sixth and one
seventh, but the combined production of Illinois and 
Alabama amounted to less than -± per cent of the total 
value reported for the whole country. 

Tennessee and Virginia each show increases in the 
value of the mineral-fuel pig iron produced in 1900 
compared with 1890 and 1880, hut especially as com
pared with 1880, the output of Virginia increasing in 
value in 1900 to the amount of $2,70±,319 compared 
with 1890 and $6,281,050 compared with 1880, while 
Tennessee increased $1,15±,365 compared with 1890 
and $3,215,956 as compared with 1880. 

CAPITAL. 

Table 30 shows the capital invested by active and 
idle establishments owning or operating mineral-fuel 
blast furnaces in the census years moo, 1890, and 1880; 
also the capital invested by establishments which, at 
the close of each of the years named, were erecting 
funmces for the manufacture of miner.al-fuel pig iron. 

TABLE 30.-BLAST FURNACES, ~IINERAL FUEL: DISTRI-
BUTION OF CAPITAL IN ACTIVE AND IDLE ESTAB
LISHMENTS AND THOSE IN COURSE OF CONSTRUC
TION, 1880 TO 1900. 

' 
CAPITAL. 

Num-
ber of Buildings, CLASSES. Year. estub· 
llsh- Total. 

mnchinery, Laud, cash, 
ments.1 tools, u.ud und 

imple- sundries. 

)_ men ts. 

Total ........... - .. 1900 211. 11$147, 4i7, 827 $81, 7fif), 8()2 $65, 711, 961) 
1890 277 1123, 6U7, 460 fi8, IHtl, 0£i3 I 54,751,3\!7 
1880 2i5 77, 161, 257 40, 933, 422 3fl, 227, 835 

Active ...........•....... 1900 188 I 140, 703, 112 76,4~fi, '782 64, 287,380 
1890 221 I 116. 982, 231 63, 7U8, 96i1 53, 183,266 
1880 225 70,2G2, 615 36, 605, 322 33,657,293 

Idle ..................... 1900 19 5,852, 940 4,573, 555 1,279,385 
1890 ·10 I ·i,411,010 3,30J, 000 1, 107, 010 
1880 4(] I, 5,833,083 3,898, 650 1,934, 433 

In courseof construction. 19(){\, 
4 Ii 9:!1, 77fi 776, 575 1'15,200 

1890 16 i 2,304, 219 1, 843, 098 461, 121 
1880 4 ~ 1,065, 55H 429,450 636, 109 Ii 

'Includes rented property valued in 1900 at jH,768,081; In .1890 at $4,807,470, 

Of the total capital invested in the blast-furnace in
dustry during the census year 1900, namely, $159,-
379,033, $147,477,827, or 92.5 per cent, was invested in 
establishments which were prepared or were preparing 
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to make pig iron with mineral fuel. In 1890 the per
centage was 86.1. The increase in 1900 over 1890 in 
the capifal invested in active, idle, and building min
eral-fuel establishments was $23, '780,367. As has here
tofore been explained, comparisons with 1880 would be 
misleading. 

In 1900 the mineral-fuel establishments were in op
eration on an average 10.4 months. Comparative fig
ures for 1890 and 1880 are not available. 

MATERIALS USED. 

Table 31 shows in detail the quantity and cost of the 
various materials commmed by the mineral-fuel blast 
furnaces in the manufacture of pig iron in 1880, 18DO, 
and 1900. For reasons already given, no comparisons 
of the individual cost at the furnaces of iron ore, coal, 
coke, etc., in 1900 can be made with the cost reported 
for these materials for 1890 and 1880. 

TABLE 31.-BLAST FURNACES, MINERAL FUEL: QUANTITY ~ND COST OF MATERIALS USED, 1880 TO 1900. 

DATE O}' CENSUS. 

CLASSES, 1900 1800 1880 

Tons.1 

Total .......................................................................... . 

~g~r:~:1;~g1ii~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: 23, ~~~: ~~~ 
r~~~~~/i~a~g~\~~Ii(1 'cuiin::::::::::::::::::::::::::::::: '.1:::::::::::: 7' ~~~: E~~ 
Bituminous c011l and slack........................................... 831, 429 
Coke . . .. .. ... .. .. . . . . .. . . . . .. • . . . .. • . . . .. . . . .. .. . . . .. . . . . . .. . . .. • . . .. . 14, 639, 692 
Mill cinder, scmp, etc................................................ 1,599,364 
All other materials ................................................................ .. 

Cost. 

$127, 700, 216 

60,595, 698 
4,107,4'19 
4, 980, 405 
2, 297,419 
1, 099, 810 

38, 774,810 
3, 7U9, 161 

12, 081, 395 

Tons.1 

12,886,878 
965, 741 

4,885,153 
1, 790,854 

491, 971 
8, 248, 156 
1, 144, 974 

Cost. Tons.' Cost. 

I $101, 719, 465 ............... . $51, 254, 711 

54, 006, 614 
5,860, 349 
4,038, 709 
5, 105, 761 

759, 522 
27,435, 780 
3,084, 391 
1, 368, 309 

'5,642,529 '29, 689, 649 

...•.. 2; 727: 2i6 ........ 2; 44~; 767 
2, 334, 984 s, 012, 755 

939, 065 2, 095, 887 
l, 900, 228 S, 129, 240 

302, 186 8·11, 451 
•••••. •• ••. . . ..• 38, 962 

1 Gross ton of 2,240 pounds. 9 Includes foreign Iron ore, which was not reported separately in 1880. 

During the census year 1900 the direct labor cost of 
producing a ton of bituminous pig iron, at furnaces 
where the best practice prevailed, was perhaps 12 or 
13 per cent of its total cost; in 1890 it was about 15 per 
cent. Direct labor cost would naturally include only 
the labor employed at the furnace proper, and would 
not include the vast army of wage-earners who are given 
employment by the blast-furnace industry in supplying 
it with iron ore, coal, coke, limestone, etc.; nor would 
it take into consideration the thousands who are given 
work in transporting these materials from the mines, 
ovens, and quarries to the point of consumption. If 
the wages paid to this class of labor were included it 
would be found that fully 80 per cent of the total cost 
of making a ton of pig iron is regularly paid to the 
wage-earners of the country. Of course, the tofal labor 
cost varies in different sections, the richness of the ores, 
the equipment of the furnaces, the distance from which 
supplies of ore, fuel, etc., are transported being im
portant factors. 

At many of ,the furnaces in the South, for instance, 
ore, fuel, limestone, etc., are found in close proximity 
to the furnace, and the transportation charges are 
therefore very light. But the ores of this section are 
not so rich as those of the Lake Superior region, which 
are largely used by furnaces located in the Middle and 
Western states, and much larger quantities of coke are 
therefore consumed in their reduction. As a conse
quence, the direct labor cost per ton of iron made in the 
Southern states is much higher, as a rule, than the direct 
labor cost at Northern or Wes tern furnaces. The rate 
of wages paid to furnace hands is higher in the North 

. and West than in the South, but this is, to a certain 

extent, offset by the larger output of the Northern 
furnaces and by the more general use of labor-saving 
appliances, the production of pig iron per employee in 
1900 at some of the furnaces located in Northern and 
Western states being twice that reported by a number 
of the furnaces located in the Southern states. 

In 1900, compared with 1890, there was an increase 
of 11,029,871 tons in the consumption of domestic iron 
ore and a decrease of 211,358 tons in the consumption 
of foreign iron ore. The increase in the fluxing mate
rial consumed was 2,337,983 tons in 1900 over 1890 and 
4,495,920 tons over 1880. Anthracite coal decreased 
in consumption 910,290 tons in 1900 compared with 
1890, 1.md 1,448,420 tons compared with 1880. '.rhe 
consumption of bituminous coal increased 339,458 tons 
in 1900 compared with 1890, but decreased 107, 636 tons 
compared with 1880. In coke the increase in consump
tion in 1900 was 6,391,536 tons compared with 1890, 
and 12, 739,464 tons compared with 1880. In 1900 the 
consumption of mill cinder and scrap was only 454,390 
tons in excess of the consumption of 1890, but com
pared with 1880 it was 1,297,228 tons greater. 

The consumption of foreign and domestic iron ore 
and mill cinder and scrap in 1900 in producing a ton of 
mineral-fuel pig iron was 4,175 pounds, compared 
with 4,072 pounds in 1890 and 4,458 pounds, in 1880. 
The fluxing material (limestone, dolomite, oyster shells, 
etc.) consumed per ton of iron made amounted to 
,1,147 pounds in 1900, compared with 1,326 pounds 
in 1890 and 2,045 pounds in 1880. Of anthracite coal, 
bituminous coal, and coke, the consumption amounted, 
in 1900, to 2,598 pounds per ton of pig iron made, 
against 2,860 pounds in 1890 and 3,880 pounds .in 1880. 
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ln HJ00 in pToducing a ton of pig iron with anthra
cite coal alone the consumption of domestic and foreign 
iron ore and of mill cinder and scrap was 4,367 pounds, 
of fluxing· material 1, 788 pound:;, and of anthracite coal 
3,225 pounds. In producing a ton of pig iron with 
anthracite coal and coke mixed, the ore and mill cin
der consumed amounted to 4,069 pounds, the fluxing 
material to 1,453 pounds, the anthracite coal to 1,069 
pounds, and the coke to 1,997 pounds. In producing 
a ton of pig iron with bituminous fuel the ore, mill 
cinder, and scrap mied amounted to 4,184 pounds, the 
fluxing material to 1,102 pounds, and the bituminous 
fuel to 2,595 pounds. Comparative figures for 1890 
and 1880 are not available. In the fuel consumption 
given above the quantity consumed for steam raising 
and other purpo:;es is, of course, included. 

Taking up the iron ore, fluxing material, and fuel 
consumed in Pennsylvania in manufacturing a ton of 
bituminous pig iron in 1900, it is found that 4,122 
pounds of ore, mill cinder, and scrap were so used, 
1,031 pounds of fluxing material, and 2,423 pounds of 
bituminous fuel. In Ohio the ore, etc., used wa:,; 3,929 
pounds, the fluxing material 1,097 pounds, and the bitu
minous fuel 2,510 pounds; in Illinois it was 4,013 pounds 
of ore, etc., 874 pounds of fluxing material, and 2,198 
pounds of bituminous fuel; and in Alabama it was 5,268 
pounds of ore, etc., 1,298 pounds of fluxing material, 
and 3, 719 pounds of bituminous fuel. The other pig
iron producing states show wide differences in the con
sumption of these materials, the quantity reported by 
states using the rich ores of the Lake Superior region 
being much less than the quantity reported by states 
using leaner local ores. 

Attention was called in the census report for 1890 to 
the general suh::;titution of coke for bituminous coal as 
a blast-furnace fuel, the latter in 1880 having been very 
largely used, either alone or as a mixture, with coke. 
In the year last named there were 25 furnaces which 
used bituminon::i coal alone in the manufacture of pig 
iron, the quantity of coal consumed amounting to 
330,336 tons and the pig iron made to 101,588 tons. In 
1890 only 6 furnaces reported the use of bituminous 

coal alone, the consumption amounting to 136, 121 tons 
and the pig iron produced to 42, 712 tons. In 1900, 
however, the use of bituminorn; coal alone had been 
entirely discontinued, not a single furnace in the whole 
country reporting a ton of pig iron made with this fuel. 

In the report for 1890 the fact was mentioned that a 
marked decline had taken place in that year as com
pared with 1880 in the use of bituminous coal and coke 
mixed for manufacturing pig iron, and especially in the 
proportion of coal used with coke, the former being 
then much smaller than in 1880. In the year last 
named the quantity of bituminous coal so used amounted 
to 608, 729 tons, but in 1890 it hrtd fallen to 355,84:9 
tons. In moo the consumption of bituminous coal by 
furnaces which reported having made pig iron with 
bituminous coal and coke mixed W(l.S 135,684 tons, the 
total production of pig iron amounting to only 90,106 
tons. The number of furnaces using this fuel was 6, 
all located in Kentucky and Ohio. As a rule, the 
mixture in 1900 consisted of about one-half coal and 
one-half coke. The bituminous coal reported in the 
table was, therefore, chiefly used in 1900 under the 
boilers, the actual quantity so consumed being J195,745 
tons. Of course the figures for 1890 and 1880 also 
include coal used under boilers, as a number of blast 
furnaces do not have a sufficient supply of waste gases 
to raise the necessary steam for the operation of the 
plant. In 1900 a few furnaces used natural gas as well 
as furnace gases for this purpose. 

In 1880 both Illinois and Wisconsin used considerable 
quantities of anthracite coal and coke mixed in the 
manufacture of pig iron, but this mixture was not re
ported by either of the states named in 1900 or 1890. 

PRODUCTS. 

Table 32 shows the quantity and value of the pig non 
produced in the United States in mineral-fuel furnaces 
in 1880, 1890, and 1900, classified according to the dif
ferent kind:,; of mineral fuel used. The production o-f 
spiegeleisen and ferromanganese, and of castings made 
direct from the furnace, is included for all three periods. 

T.ABLE 32.-BLAST FURNACES, MINERAL FUEL: QUANTITY AND VALUE OF PRODUCTS, 1880 TO 1900. 

DATE OF CENSUS. 

CLASSES. moo 1890 1880 
1--------- , _________ ---------

Tons.' Vaine. Tons.' 

Total ...........••....•............•.......•.•...•••...•...•........................ $200, 676, 934 

~Jft_ed a~thracite coal and coke pig Iron.................................. 1, 796, 000 26, 066, 003 1, 690, 394 
Ao ~an. bitu1fi~on.s coal pig iron........................................ 12,253,818 173, 763,091 6,265,865 

nt rac1te coa pig iron .............•... ·''.......... . . . . . . . .. • • . . . . . . . . . . . 45, 857 612, 702 295, 434 

Vaine. 

Sl33, 685, 378 

28,195, 996 
100,687,256 

4, 772,021 

Tons.' 

638,027 
1,354, 958 

994, 2.50 
1----1----·ll----.1~----11-----1 

-l.11 o~~~~r~cft~c~:.~~-~.~~~:.:::::::::::::::::::::::::::::::::::::::::::: ... ~: .. ~:~ .. ~'.~. 200·m:m 1 .... ~ .. ~~ .. ~~~-
1 Gross ton of 2,240 pounds. 

133, 655, 273 
S0,105 

2, 987,235 

Value. 

$76, 739, 573 

16, 627, 291 
s;;,513,233 
23, 574, 742 

75, 715,266 
1,024,307 
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The value of the pig iron produced with mixed an
thracite coal and coke decreased in 1900 compared with 
1800, the falling off amounting to $2,129,993. Com
pared with 1880, however, there was an increase in 
value in 1900 of $9,438, 712. The increase in the value 
of the coke and bituminous coal pig iron in 1900 com
pared with 1890 was $73,075,835, and compared with 
1880 it was $138,249,858. The decrease in 1900 in the 
valne of pig iron produced with anthracite coal alone 
compared with 1890 was $4,159,319; compared with 
1880 it was $22,962,040. The only mineral-fuel pig 
iron that increa8ed in value in 1900 compared with 
1890 was that made with coke and bituminous coal, the 
other two fuels showing considerable decreases, espe
cia.lly iron made with anthracite coal alone. The fact 
that the production of mixed anthracite coal tmd coke 
pig iron increased in 1900 compared with 1800 to the 
extent of 105,606 tons, while the Vftlue of this class of 
iron decreased during the same period to the ttmount 
of $2,129,993, is worthy of attention. 

The$235,138reportedfor "allotherproduct8" in 1900 
include the amount received for custom work and repair
ing, the sale of furnace slag, the sale of refuse oxide of 
zinc, etc. More than one-half of the tofal amount is re
ported by the state of Illinois. The total inc1·ease in the 
value of all kinds of mineral-fuel pig iron in 1900 over 
1890 was $66, 786,523, and over 1880 it:was $124, 726,530. 

Table 33 shows by states the production, value, and 
average price per ton of all kinds of mineral-fuel pig 
iron in 1880, 1890, and 1900, and the number of com
pleted furnaces in each state in each of the years named. 
The quantity ancl value of the spiegeleisen and ferro
manganese prodU;ced in each of the periods under re
view is included in the table; also the quantity and 
value of the direct castings made. The amount received 
for custom work ancl repairing, as well as the value of 
the miscellaneous products reported, are not, however, 
included in the total value given nor in the average 
price per ton. 

TABLE 33.-BLAST FURNACES, MINERAL FUEL: PIWDUCTION, VALUE, AND AVERAGE PRICE PER TON OF PIG 
IRON, BY STATES, 1880 TO 1900. 

I 
Nmri- Num- I 
ber of Average ber of i Average 

Year. com- Gross tons. com-BTATE3. plcled Value. price 'STATES, Year. pletcd Gross tons. Vnllrn. I price 
fur- per ton, fur- per ton, 

naces. nnces. 
I -- -----

6, 77"!, 2431 $101, 435,.1041 United States ....•• 1900 825 114, 095, 075 l $200, 441, 796 $14. 22 Pennsylvanl"' ......••••• 1900 mo $14. 97 
1890 419 8, 251, 693 133, 655, 273 16. 20 1890 206 4, 330, 470 74, 811, 310 17.28 
1880 430 22, 987, 235 • 75, 715, 266 25.35 1880 233 1, 692, 992 43, 760, 3951 25. 85 

= Alabama ......•••.•..... 1900 35· 1, 153, 67'1 12, 645, 970 10.96 Tennessee ............... 1900 11 318, 716 3, 856, 913 12.10 1890 34 720, 197 8, 390, 604 11. 65 1890 12 218, 339 2, 702, 5~8 12. 38 1880 5 24, 296 551, 162 22. 69 1880 5 36, 9ti3 637, 757 17.25 
IllinolR ....•.......•..... 1900 17 1,,J69, 530 15, 033, 696 10. 23 

1890 15 666, 676 10, 136, 960 15.20 Virginia •••.•....••...••. 1900 21 426, 501 6,4fl9, 970 15. 15 
1880 10 85, 239 2, 391, 850 28.06 1890 13 271, 831 S, 755, 651 rn.82 

MIRsouri .........•••••••. •1900 1880 7 7, 515 168, 120 22. 37 

1890 5 ...... "66;679' ····i;iiii;i;02· ""''"i9:83 
1880 8 67, 800 1, 686, 780 2·1.88 West Virginia ••••....••. 1900 8 188, 292 3, 110,301 16. G7 

New Jersey .•.••••••••... 1900 150, 002 2, 521, 066 lG.81 
1890 5 115, 508 2, 009,505 17.39 

11 1880 6 70, 298 1,580, 096 22. 48 
1890 18 129, 500 2, 228, 724 17. 21 
1880 20 140, 548 3,410, 6fJ3 24,27 

Wisconsin ••.••.•.•....•. 1900 5 182, 291 2, 369,362 13.00 
NewYork ...•...••..•••. 1900 17 327, 069 4, 856, f.159 14.85 1890 4 107, 981 1, 620, 117 15.00 

1890 28 293, 205 4,850, 543 16.54 1880 8 60, 306 1, 688,5·18 28.00 
1880 42 260, 616 5,89.!, 405 22, 62 

Ohio •....•........••..••. 1900 47 2,552,MS 40, lfi5, 408 15. 73 All other states'. •.•.•.•. 1900 19 552, 71.! 7, 988,1·17 H.45 
1890 GO 1, 183, 030 19,355, lll2 16.30 18110 rn lM,877 2,002, tH7 16.80 
1880 70 442, 578 11,525, 927 26.04 1880 21 98, 08'1 2,·119,563 24.67 

1 Includes 7,113 tons of direct castings, valued at $87 541, and 215,550 tons of spiegeleisen and ferromanganese, valued at $5,871,955. 
•Includes S,508 tons of direct cllstings, valued at $1Sl,248, The 4,229 tons of direct castings, valued at $1<16,236, ns shown in 1880, h1we been rlistl'ibuted, in tom 

of 2,2{0 pounds, between mineral fuel and charcoal pig iron. · 
•Included m "all other&tates." 
•Includes estnblishments distributed as follows: 1900-Colorndo, 1; Georgia, 1; Kentucky, 2; Maryland, 2; Minnesota, 1; Missouri, 1; North Curolina, 2, 1890-

Colorado, l; Georgia 2; Indiana, 2; Kentucky, 2; Maryland, 2, 1880-Georgia, 2; Indiana, 2; Kentucky, 3; Maryland, •l; Massachusetts, 1. 

The avemge price reported for the whole country in 
1900 for all kinds of mineral-fuel pig iron was $14.22 
per to11, against $16.20 per ton in 1890 and $25.35 per 
ton in 1880. The highest average price per ton in 1900 
was reported by New Jersey, namely, $16.81, and the 
lowest by Illinois, namely, $10.23 per ton. As already 
stated, a large part of the pig iron made in Illinois was 
consumed by the makers in the manufacture of steel. 

In 1890 New Jersey reported an average price per ton 
of $17.21,. compared with $24.27 in 1880. lllinois re
ported in 1890 an average price of $15.20, against 
$28.06 in 1880. 

West Virginia ranked next to New Jersey in the 
average price per ton of its mineral-fuel pig iron in 
1900, the price realized being $16.57. Ohio ranked 
third, the average price reported being $15. 73 per ton. 
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Pennsylvania reported an average o:f $14.97 per ton. 
The average price realized by the pig-iron makers of 
Alabama was $10.96 in moo, 73 cents per ton more 
than was reported l)y lllinois. \Vi.th the single excep
tion of Virginia, all of the states for which details are 
given in the table report lower average prices per ton 
in l()OO than were reported in 1890. In Virginia, how
ever, an increase of $1.33 per ton is shown compared 
with the average price which prevailed ten years ago. 
This state pro(luced basic pig iron in considerable 
quantities in HJOO. The average value of mixed anthra
cite coal and coke pig iron in 1!)00 was $14.51, compared 
with $16.68 in 1890 and $26.06 in 1880; of coke and 
bituminous coal pig iron it was $14.18 in lUOO, $16.07 
in 1890, and $26.21 in 1880; and of pig iron made with 
anthracite coal alone it was $13.36 in 1900, $16.15 in 
1890, and $23. 71 in 1880. 

THE MANUFACTURE OF CHARCOAL PIG IRON. 

So far as the volume of the output is concerned, the 
manufacture of pig iron with charcoal as fuel has made 
little, if any, progress in this country during the last 
fifty years. In 1854:, almost half a century ago, the 
production of charcoal pig iron amounted to 305,623 
gross tons, or 2,05fj tons more than were produced in 
the census year 1900. In the year first named nearly 
one-half o:f the pig iron produced in the United States 
was made with charcoal. The greater part of the re
mainder wns made with anthracite coal alone, the pro
duction with bituminous fuel at that time being 
very small. In the year last named, however, about 
one-fiftieth of the total in·ocluction was charcoal pig 
iron. 

Table 34 shows the leading statistics o:f the manufac
ture of pig iron with charcoal as fuel during the census 
years 1880, 1890, and 191)0. 

TABLE 84.-BLAST FURNACES, CHARCOAL: 1880 TO 1900.1 

~~~~~~~~~~~~i-~1u_o_o~l~-1_s_uo~-i-~1-s_s_o_ 
Number of establishments ..... _ .. _ ..... 

~:r;~Ja.-om~iais: <iierirs: ·eic.: ·iiii1ilber:: 
Salnries -·······-·-·-·······-···-···· ... . 
'Vage-on.rners, avernge number .. -.... _. 
Total wages·-··--·········-·--·········· 

]l[en, 1G years uud over·····-·-····· 
Wages- ...... ·····---················ Chiluren, under 1G years __ ... _ ..... . 
Wages ........ ___ ·············-······ 

Miscellaneous expenses .....•........ _ .. 
Cost of materials used ..... _._ ......... .. 
Value of l'ro<lucts. __ ............ _ ...... . 
Tons of pig lrono .... -.- ................ . 

32 
2$6,155,m 

$173,420 
1,623 

$562,420 
1,617 

$561, 963 
6 

$457 
$260, 766 

$3,250, 664 
$5,344,515 

303, 567 

83 
2$17,626$~~~ 

3$353, 091 
3,267 

$1, 196, 008 
3, 258 

$1, 194, 573 
9 

$1, 435 
$1, 011, 955 
$8, 379, 150 

$11, 957, 775 
593, 492 

116 
$19, 268, 7'17 

[4) 
(') 

16,070 
$4,101,276 

(') 
(') 
(<) 

1:i 
$7,36.5,031 

$12, 575, 906 
388, 677 

1 This summarr includes only active establishments. 
•Includes rented property valued in 1900 i,t $273,800; in 1890, at $253,588. 
•Includes proprietors micl firm members, with their salnries; number only 

reported in 1~00. out not included In this summnry. 
•Not reported separately. 
•Not reported. 
o Gross ton of 2,240 pounds. 

The establishments engaged in the manufacture of 
charcoal pig iron in 1900 show a decrease as compared 
with 1890 of 51, and as compared with 1880 of 84. The' 
capital invested by these establishments decreased to 
the amount of $11,470,473 from 1890 to 1900, the mun
ber of wage-earners 1,644, the wages paid $633,588, 
and the miscellaneous expenses $751,189. No com
parisons o:f these items are made· with 1880. The 
decrease in the cost of the materials used in 1900, 
compared with 1890, was $5,128,486, rtnd compared 
with 1880 it was $4,114,367. The value of products in 
1900 was $6,613,260 less than the value reported for 
1890 ancl $7,231,4:81 less than for 1880. In tonnage the 
output of 1900 was 289,925 tons less than thi1t of 1890; 
it was also 85,110 tons less than the output of 1880. 

Table 35 shows, by states, the number of establish
ments engaged in the manufacture· of charcoal pig iron in 
the census years 1900, 1890, and 1880, and the capital in· 
vested, persons employed, wages paid, cost of materials 
used, and value of products :for the years named. 

TABLE 85.-BLAST FURNACES, CHARCOAL: BY STATES, 1880 TO 1900.1 

I ' 
I Nnm- SALARIED OFFICIALS, WAGE-EARNERS. 

I 
ber of CLERKS, ETC, Miscella-

Year. estnb- Capital. neous C~i~l~fu~e'if:· :r~1d'ci'c~!. 
llsh- I A expenses. ______________ , ___ · 1=[ Number. Salari~s. n~:-~g;, ,_T_o_ta_i_w_ag_e_s_.

11 

---·- ---- _ ----

United States ... _ .•............ -..... 1900 II 32 
1
1 '$6,155,839 1531 $173,420 1,623 $562,420 $260,766 $3,250,664 · 115,3-U,lilli 

1890 83, '17,626,312 •259 •353,091 S,267 1,196,008 1,011,955 8,379,150 11,957, 771i 
18SO 116 [ 19,268,747 (') (') 16,670 4,101,276 (5) 7,305,031 l2,57G,996 

Alabaroa ..... -... ··-····················-- 1900 1- 4 [ 1,177,689 251- 33,749 230 75,088 35,270 500,178 841,7iJi) 
1890 I 11 I 3,~!l,9)6 47 78,522 625 215,469 (') 1,299,025 1,925,0~7 
1880 , 5 i L ml, 386 ......... T. _. _......... 1, 266 493, 456 • • .. . • .. • • • • . . 342, 320 851, 10-l 

Connecticut. · · ... · -· ·- · ·····- ·- ·- -- -- · -··· ·mi 1- · ·· .. 5 · i · · · ·- -940,-092. · -··· · · i2'j· ...... iii; 247· -·····iii· · · ·· · • · 5o; iiii.i. · ..... (•)' · · · •· · · .. · · 4i2; 743- .. · .. "574; 4.ai"l 

Maryland ·········-····-··----·-·---·-·-··

1

1.:: I· . ;t '::;::: :::: :::;: ::: : ;:~;: . : . ::::: I: ::,;;:::::: ..... :::: .. ::.: i: 8 . 1,037,125 ................. ·--···- 673 176,479 /.............. 523,746 941,48!) 

Micnignn ............. -·--·-------··-····-· 1900 7 2,029,713 44 64,451 513 216,030 \ 131,047 1,40.1,924 2,327,lf>ll 
I 1800 15 5,259,001 57 95,312 675 321,0'22 (4) 2,935,233 3,982,278 

1

1880 13 2,671,386 .............. -... ----·· 2,164 561,870 / ..... _........ 2,091,224 3,145,002 

NewYork ....... -·--·-·-·----··--····-····
1 

·1~~ ...... S' ... -·-593;089' ·······-5· ········6;800' ·-··-.. 72· ....... :ii;os9· 1··· .. ·c'4i' ........... 248;424_ ····-··332;003 
1s;;o I 8 111,081 ..................... -.. 468 140, 119 .............. 454,462 so1, 114. 

STATES. 

I This summary includes only active establishments. 
•Includes rente\} propertv valuerl in 1900 a~ $273,890; in 1890, at S2S3,588. 
•Includes proprietors and firm members, with their salaries; number only ret>orted in 1900 but not included in this summary. 
4Not reported separately. ' 
•Not reported. 
Included in "all other states.•· 
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TABLE 35.-BLAST FURNACES, CHARCOAL: BY STAT.ES, 1880 TO 1900 1-Continued. 

Nnm· 
ber of 

Year. estah: 
lish

rneuts. 

SALARIED OFFICIALS, 
CLE!tKS, ETC. 

"WAGE-EARNERS. 

l\Iiscelht· 
neons 

expenses. 
STATES, Capital. CoRt of mate· 

ri!llsused. 
Value of 
procluct~. 

Number. Salaries. · 

Ohio ...•..........•...............•.•....•. I m~ 

Pennsylvania .. .. .. .. .. . • .. .. • .. .. .. .. .. . . 1900 
1890 
1880 

4 
9 

17 

3 
11 
21 

$379, 83·1 
765, 094 

2, 980, 000 

174,478 
827, 308 

2,440,000 

17 $7, 9G8 
29 24, 775 

. -........ -. ................ 
5 6, •l·!O 

14 16, 337 
.............. ................. 

112 $22, 333 $18,722 $83, 328 $139, 350 
256 60, 661 (') son, 235 ·H5, 106 

3,430 972, 416 ---··········· 910, 607 1, 391, ·139 

76 22, 232 5,353 78, 325 120, 383 
201 37, 152 (') 209, 821 401,4-18 

1,485 384, 276 ..................... 587, 727 1, 188, 627 

Tennessee ................................. 31900 
1890 
1880 

--··············-·····1·············------····· ····-········---········ ................. ····-···-·····-····---------· 
4 85~. 721 ! 20 27, iilO 29~ 80,4~3 (2) . 1ag, ~~~ 663, O~G 
6 01-, 000 ....................... _. 9uu 116, 030 ...... - .. . .. . . 0<>, 100 199, 005 

379,2151 14 9,150 2·18 42,6Gl 8,229 90,439 li2,168 Texas .......... ·................... ........ 1900 
31800 
1880 ······i· ........ 10;000· :::::::::: :::::::::::::: ...... i-io· ·-·--··21;720· :::::::::::::: -·-·-··23;580· ........ :io;ooo 

Virginia ................................... a moo 
1890 
1880 

· ... ··5· · · ... ·2si; Ciao· · ... ···ii" ........ ii;utio· I···· ""ioi· · · ... · · 22;iii4 ....... {,y .... · · ·-·---99; 012· · .... ""ifiu;sso 
7 891,500 .......... .............. 1,021 161,205 .............. 120,3G9 21il,775 

Wisconsin ................................. •1900 
1890 
1880 

...... r, · .. · · i; 2oi; siii · i · .. · · .. · 3· ..... · · i7; silo· · · · · .. 267 · · .... · i:iu; 733· .. -· ""(2y ....... • T iiiiii; ssii· · · .. T·i94; 775 
G 1,4il8,218, .......... .............. G18 241,817 .............. 902,723 1,607,180 

All other states<........................... 1900 
1890 
1880 

11 2, 014, 91. 0 I 48 5"1, Gi\2 •1-14 184, 070 62, 1'15 1, 093, 470 1, 743, 362 
12 3, 010, 010 51 55, ms aao 206, 10-1 (') 1, oso. 089 1, 035, 231 
18 3,428,035 i .......... .............. •l,310 759,31<1 .............. 820,051 1,502,110 

1 This surnmm·y incl mies only active establishments, 
'Not reported BC]lltmtely, 
• Incluclcrl in "nil other states." 

I 

•Includes cstnhlislmients distributed as follows: 1900-Connecticut, l; Georgia, 2; Maryland, 1; l\Iassach1L<etts, 1; Missouri, 1; New York,2; TennesRcc, l; Virginia, 
1; Wisconsin, 1. 1890-Gcorgin, 2; Kentuckv, 2; 1111\ine, 1; Massachusetts, l; lllissouri, 2; North Carolina, l; Oregon, 1; Texas, 1; Washington, 1. 1880-Georgia, ll; 
Indiana, 1; Kentucky, 6; llfuine, 1; Mass1wlinsetts, l; Missouri, 2; Oregon, 1; Vermont, 1; West Virgiuia, 2, 

There were 14 states which manufactured chareoal 
pig iron in the census year 1900~ compared with 19 
states in 1890 and 20 states in 1880. The states which. 
made charcoal pig iron in 1890 or 1880, but not in 1900, 
were Maine, Kentucky, North Carolina, Oreg'on, "'Wash
ington, and Vermont. The state last named was not a 
producer in 1800, but all of the other st!1tes made pig 
iron with charcoal as fuel in that year. 

In 1880 Indiana, Minnesota, "\Vest Virginia, and Utah 
had charcoal furnaces, but only Indi1rna and \Vest Vir
ginia produced pig iron in that year. The charcoal 
stacks in all these states hn;ve since been dismantled. 
California had 1 charcoal furnace in operation in 1881, 
but it was rtbandoned prior to 1890. 

For many years Michigan hn:'l been the leading man
ufacturer of charcoal pig iron in thi:'l country, and in 
1900 it still held this position, it:; production amounting 
in value in that year to over twp-fifths of the total yalue 
reported for the whole country. In 1890 the value of 
its output was about one-third, and in 1880 about one
:fourth of the grand total. Alabama was second in 1900 
and W it;consin third, both in the quantity n.nd value of 
their output. In the former state the vti.lne of the pig 
iron prodncecl in 1900 shows a shrinkage as compared 
with 1890 of $1,083,288. Compared with 1880, however, 
the shrinkage was only $9,395. In the latter state a 
heavy decline in value iR also shown as compared with 
both 1890 and 1880. Compared with 1880 the de
crease in the value of the charcoal pig iron produced 
by Pennsylvania and Ohio in 1900 was especially mar keel, 
the falling off amounting to $1,068,244 in the former 
state, and to $1,252,089 in the latter. During these 
twenty years the capital invested in Pennsylvania in the 
manufacture of charcoal pig iron decreased to the extent 
of $2,265,522. In Ohio the decrease was $2,600,166. 

PART IV--:MANF--4 

The marked decrease in 1000 compared with 1890 
in the number of estalJlishment:;, in capital invested, in 
wage-earners, ancl in the value of product:; in Michigan 
and Alabama, the two leading manufacturers of char
coal pig iron, will not escape attention. As shown in 
the table, the decline in the industry was geneml, Texas 
being the only state reporting ·an iucrease compared 
with ten years ago. Bnt in none of the producing 
states was the decrease so noticeable as in Michigan 
and Alabama. 

CAPITAL. 

Table 36 shows the capital invested in active, idle, 
and building charcoal blast-furnace establishments in 
the census yearR 1880, 1890, and 1900. 

TABLE 36.-BLAST FURNACES, CHARCOAL: DISTRIBU
TION OF CAPITAL IN AC'rIVE AND IDLE ESTABLISH
MENTS AND •rHOSE IN COURSE OF CONSTRUCTION, 
1880 TO 1900._ 

CAPITA!,, 

Num~ 
her of Buildings, 

CLASSES. You.r, CStllb- n1acbined, Land, llsll- Total. tools, au. cnsh, tmd men ts. imp le- sumlries. 
men ts. 

Total .............. 1900 63 1$10, 534, OH $4, 5,19, 086 $5, 984, 958 
1890 123 119, 936,466 9, 0·13, 632 10,892,834 
1880 215 27, 989, 919 7, 066,659 20, 923,260 

Active ................ \". IDOO 82 6, 155, 839 2, 159,026 3, 996,813 
1890 83 17,626, 312 7,437,083 10,189,229 
1880 116 10,268, 74.7 4, 663,169 1·1, G05, 688 

Idle ..................... 1900 30 4,273, 505 2, 295,060 1, 078,446 
1890 SB 2,047, 8551 1, 391,150 656, 705 
1880 96 8,561, 800 2, 378,500 6,183,800 

In course of construction. 1900 1 104, 700 95,000 9,700 
1890 7 262, 299 ' 215, 399 46, 900 
1880 s 159, s12 I 25,000 134, 372 

1 Iucludes rented property valued in 1900 at $324,500; in 1890 'lt $253,fiSS. 



60 MANUFACTURES. 

The number of active, idle, and building establish
ments reported above was 60 less in 1900 than in 1890 
and 152 less than in 1880. The number of active es
tablishments in 1900 was only 2 greater than the num
ber of idle estabfoihments in the same year; in 1890 the 
active exceeded the idle establishments by 50, and in 
1880 by 20. The decrease in capital invested in active, 
idle, and building establishments in 1900 compared 
with 1890 was $9,402,422, or 47.2 per cent. There was 
an increase in the capital invested in idle establishments 
of $2,225,650 in 1900 compared with 1890. In 1880 
the charcoal blast-furnace establishments were in op
eration for an average of 6.45 months, in 1890 for an 

average of 8.04 months, and in 1900 for an average 
of 9 months. The 62 active and idle establishments 
reported 66 completed charcoal furnaces in 1900. Of 
these furnaces 33 were in operation for some tim(} 
during the year and 33 were idle. 

l\fATERIALS USED. 

Table 37 shows in detail the quantity ancl cost of 
materials used in 1880, 1890, and 1900 in the manufac
ture of charcoal pig iron. The weight of the iron ore, 
fluxing materials, mill cinder, and scrap consumed is 
reported in gross tons, while charcoal is reported in 
bushels. 

TABLE 37.-BLAST FURNACES, CHARCOAL: {:/,UANTITY AND COST OF MATERIALS USED, 1880 TO 1900, 

1900 1890 1880 

Tons.1 Cost. Tons.1 Cost. Tons,1 Cost. 

Total., ........................................................................ . SS, 250, 664 ~8,379, 150 
=======1=====~11=======1=======·11======= 

$7,365,031 

597, 747 
('i 

'70, 446 
429, 271, 512 

Mill cinder, scrap, etc,,............................................. 9-19 
All other materials .............•.................................................... 

i Gro« ton of 2,240 pounds. 2 None reported. 

In 1900 compared with 1890, the charcoal furnaces 
decreased their consumption o:f domestic and foreign 
iron ore by 572,055 tons, and compared with 1880 by 
238,906 tons; the consumption of fluxing material fell 
off 66,080 tons compared with 1890, aml 31,935 tons 
compared with 1880; and the consumption of charcoal 
38,400,644 bushels compared with 1890, and 24,631,716 
bushels compared with 1880. No comparisons of the 
cost of ore, charcoal, fluxing material, etc., can he 
made in 1900 with the cost reported for these materials 
:for 1890 and 1880. 

The average consumption. of domestic and foreign 
iron_ ore and mill cinder and scrap per ton of charcoal 

l( 060, 282 1, 101, 693 
2) ! 8, 109 

55, 298 I 136, 526 
1, 741, 892 I •67, 612, 156 

3,22"1 i 625 
386,9681 .•.......•.••.•. 

a Not reported separately, 

3, 601, 301 836, ()53 
37, 236 (3) 

158, 169 102, 381 
4, 523, 320 453, 903, 228 

5ii:i5~ 1 ......... :~::'.:. 
•Bushels. 

3,51li, ()20 
(•) 

100,flf>\) 
3, ()78, 6f>8 

69,~18 

pig iron made amounted to 4,418 pounds in 1900 com
pared with 4,415 pounds in 1890 and 4,822 pounds in 
1880; of fluxing material to 520 pounds in 1900, com
pared with 515 ])Otmds in 1890 and 590 pounds in 1880; 
and of charcoal to 96 bushels in 1900, compared with 
114 bushels in 1890 and 139 bushels in 1880. 

PRODUCTS. 

Table 38 shows the quantity and value o:f all kinds of 
charcoal pig iron for the census years 1880, 1890, nncl 
1900. Direct castings are included for each of tho 
years. No spiegeleisen or ferromanganese was pro~ 
duced with charcoal as fuel in 1900. 

T.rnLE 38.-BLAST FURNACES, CHARCOAL: QUANTITY AND VALUE OF PRODUCTS, 1880 TO 1900. 

========================================================================~ I DATE OF CE~Sl!S. 

190(} 189(} 1880 

________________________ _\_T_o_n_s_.1_
1 

__ '_'a_1u_e._
11

_T_o_n_s-'_
11 

__ v_a1_ue_._
11 

__ T_on_s_.'_
1 

__ '_'a_h_m_ .. 

Toto.I.. ••••••••••...• -. --• . . . • • •• -.•••••••••..••.•.•.••••••.•••••••••••••• -••••• • 1··=· ·=· ·=· ·=· =··=··=·I =~=5·,,=30-446=1'.=58:=_5_~--1 · .. ·5·6·0·,·5·9:::' $11, 957, 775 $12, 575, 111)0 

~t or
1 
Wftrnh lilaRt charcoal pig iron ................................................... ] "91, .199 , 

ld-b 11st c arcoal pig iron .................................................... _ ...... I · -12, 068 276, 917 I 32, 898 
11,243,119 I 317,542 

714, 591 I 71, 135 
10,090, i!-H 

2,398, f>Oq 

All ot~~;i'~r!i'1~~~~:.~~~;~1-~::: ::::::::::::::::::::::::::::: :::::::::::::: ::::::::::::I.,.-~~~'.~~'.. 6,3~;2,~~ 1 .... ~:~·-~:~. 
I 

11, 957' 7~g )- ... ~~~·. ~'.'.. 12,488, 7·H 
87, ~r-~ 

1 Gross ton of 2,240 pounds. 

The decrease in the production of all kinds of char
coal pig iron in 1900 compared with 1890 was 289,925 
tons, and compared with 1880 it was 85,110 tons. 
The value of the charcoal iron produced in 1900 was 
$6,618,971 less than the value o:f the production of 
1890 and $7,150,005 less than the value of the produc-

tion of 1880. The decrease in the production of hot or 
warm blast charcoal pig iron in 1900 compared with 
1890 was 269,095 tons, and compared with 1880 it WQ,s 

26,043 tons. The decrease in the value of this class of 
pig iron was $6,181,297 in 1900 compared with 18DO 
and $5,028,'422 compared with 1880. 
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The production of cold-blast charcoal pig iron in 1900 
was 20,830 tons less than in 1890 and 5FJ,067 tons less 
than in 1880. The value of this clasB of pig iron de
creased $437,674 in 1900 compared with 1890, ancl 
$2,121,583 compared with 1880. Of the total pro
duction of charcoal pig iron in moo, 96 per cent was 
hot or warm blast and 4 per cent was cold blast. In 
1890 and 1880 the percentages were as follows: 1890, 
hot or warm blast, 94. 5 per cent; cold blast, 5. 5 per 
cent; 1880, hot or warm blast, 81. 7 per cent; cold blast, 
18. 3 per cent. 

So far as can be learned the best monthly, weekly, 
and daily record of pro~luction by a charcoal furnace is 
held by Hinkle Furnace, at Ashland, Wis., owned and 
operated by the Ashland Iron and Steel Company. 
In December, 1894, this furnace produced all told 
3,856 gross tons of pig iron. In making this iron the 
average consumption of iron ore (Gogebic) per ton of 
pig iron made wus 3, 924 pounds, of limestone 115 
pounds, and of charcoal 78.33 bushel:;:;, the average 
weight per bushel of the charcoal being 22 pounds. 
The best week's work of the furnace was in the seven 
days ending· with October 4, 1890, 

0

when 1,009 tons of 
pig iron were made, also from Gogebic ore. The 
average cons~1mption of ore per ton of pig iron pro
duced was 4,021 poundR, whi1c the limestone consumed 
amounted to 194 pounil,g, and the charcoal to 82 bushels. 
The best day's work by this fumace was on October 3, 
1890, when it m11de 150 tons of pig iron from Gogebic 
ore. The ore consumption mnounted to 8,940 pouncls 
per ton of pig iron, the lime"stone to 161 pounds, and 
the charcoal to 81. i8 bushels. 

Table 39 shows, by sfates, the number of completed 
furnaces and the production, value, and average price 
per ton of charcoal pig iron in 1880, 1890, and moo. 
Direct custings are included. The amount receivecl for 
custom work ancl repn.iring and for miscellaneous prod
ucts is, on the other hand, omitted. 

TABLE 39.-BLAST FURNACES, CHARCOAL PIG IRON: 
PRODUCTION, VALUE, AND AVERAGE PRICE PER 
TON, BY STAT~S, 1880 '£0 1900. 

I Nnm· I ' I ber of Ave!nge • com- Value. ST.A.TES, 1 ear, pletecl 1 Gros~ tons. price 

1 fur- j per ton. 
1 nneeg,, 

------
United States •...•••. 1900 (j(l 1303,6U7 I $5, 338, 739 $17. 59 

1890 HO 593, •JU2 11, 957, 710 20.15 
1880 251 2388, 677 2 12, 488, 744 32.13 

Alabama .................. 1900 8 49,603 841, 799 16. 97 
1890 14 97, 312 1 025 087 19. 78 
1880 10 31, 361 '850: 994 27.H 

Connecticut •.•..•.....•... •moo ··· ··i9;s10· . ·····574;433. 1800 9 28. 91 
1880 8 16, 7G7 644, 911 38. 46 

Maryland ................. •moo ...... 7 . ..... i2,'962' '"""3:i:i,'6ii:i' I 18HO 25. 86 
I 1880 13 2·1, 610 929, 863 37. 78 

1Includes10 tous of direct castlngR, v>tlueu at $121. 
•Includes 300 tons of direct castings, valued at $14,988. 
•Included in "all other states." The•l,229 tons of direct castings, valued at 

$146,236, shown in 1880, have been distributed, in tons of 2,240 pounds, between 
mineral fuel and charcoal pig iron. 

TABJ,E 39.-BLAST FURNACES, CHARCOAL PIG IRON: 
PRODUC'rION, VALUE, AND AVERAGE PRICE PER 
TON, BY STATES, 1880 TO HJOO-Continued. 

Num- i 
ber of 1

1 

Year. ./}i~1{~a GroHs ton~. Value. [ A;~r~~c 
fur- per ton. 

STATEB. 

nnces. / 
-----------------1----- ---

$2, 327, 1531 
3, 082, 278 
a, 123, z,m 

:Michigan .. . • .. . .. .. .. .. .. . 1900 
1890 
1880 

New York ................. 11900 
1890 
1880 

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

Pennsylvania.............. 1900 
1890 
1880 

13 
26 
25 

6 
11 
33 

8 
15 
36 

141, 377 
203, 417 
106, 774 

6,251 
20, 112 
47, 343 

4,341 
15,510 
S0,500 

li35, 3GO 
445 0,11 

1, 382: 350 

120, 383 
401,448 

1, 179, 633 

$16. 4G 
19. 58 
29.25 

21. 65 
22.13 
29. 20 

27. 73 
25,87 
38. 68 

Tennessee .. .. . .. .. . . .. . • .. l 1900 .. • . .. • • • • 
1890 ...... 7... 45;347· ...... or,a;9i6 .... i4:4s 
1880 16 5,781 187,175 32.38 

Texas .. . .. . .. .. .. .. .. .. . .. 2 1900 
11890 

1880 

Virginia .. . .. .. . . • • .. .. . • .. 11900 
1890 
1880 

Wisconsin • . .. .. .. .. .. .. . .. 11900 
1890 
1880 

All other states • .. .. . .. .. . 1900 
1890 
1880 

...... ~ ....... ~:-~~- ...... ~~::~~~-/ .... . ~;::~ 

.. ... ff ..... T~~f ...... jgH~f i ..... ~n~ 

...... ti ..•... 84,' iii .... · i; .194; 775 "/" ... i7: 77 
11 •15, 303 1, 605, 087 35. 43 

27 92, 206 1, 741, 5861 18. 89 
18 73, 097 l, 635, 231 22. 37 
59 51, sas 1, 48-1, 958 28. 93 

lincluded in "all otber st!tles." The 4,229tons of direct CRstlngs, valued 11t 
$14u,236, shown in 1880, lmvc been distributed, iu tuns of 2,240 pounds, between 
mineral fnel imd charcoal pig iron. 

2 Includes one penal institution. 
a Includes establishment.~ distributed 11s follows: !GOO-Connecticut, 5; Geor

gia, 3; M11ryland, 2: Massachusetts, 3; Oregon, 1; Missouri, 1; New Ym·k, 2; 
Tennessee 1 3; Virginia, 5; \\'isconsin, 1. 1890-Georgia, 3: Kentucky, 1; l\tninc 1 

1; !llnssnclmsetts, 4: Missouri, 3; North Carolina, l; Orcgou, 1: Wnshington, 1· 
Texas, 3. 1880-Georghc, 8; Indiana, l; Kentucky, 18; :Maine, 1; MussuclmsettR; 
5; Minncs!ita_, ~; Missouri, 9; North Carolina, 7; Oregon, 1; Utah, 2; Vermont, 
1; West Virgmm, 5. 

The avera,g'e Vttlue per ton of all kinds of charcoul 
pig iron in 1900 was $17.59, ugainst un avemge value 
of $20.15 in 1890 and of $32.13 in 1880. The hot or 
wurm hlust pig iron averaged. $17. 36 per ton in 1900, 
$20. 06 per ton in 1890, and $31. 78 per ton in 1880. 
The colcl-blust iron tiveraged $~2. H5 i1er ton in 1900, 
$21. 72 in 1890, n.ncl $33. 72 in 1880. 

The highest avemge price per ton· in 1900 was re
ported by Pennsylvania, namely, $27. 73, compared 
with ~25.87 in 1890 ttncl $38.68in1880. In 1900 Penn
sylvania mucle only cold-bh1st churcoal pig iron, while 
in 1800 ancl in 1880 it proclucecl both cold ancl warm 
blast iron. Connectic.ut, which mnkecl next to Penn
sylvunia in 1900 in the average price of its pig iron, 
produced charcoul iron only in 1900, the average price 
per ton rettlized being considemhly less thi1n that re
po'rtecl for Pennsylvaniu. In 1890 the uvemge price 
for the state was considerably higher than the average 
reported for uny of the other charcoal pig·-iron produc
ing states. In 1880 New York reported the highest 
nverage, the manufacturers in that state having received 

· $41. 87 per ton for the charcoal iron made in that year. 
The lowest average price reported per ton in 1900 

was $16.46 by Michigan, compared with $14.48 in 1890 
by Tennessee and $27.14 in 1880 by Alabama. 
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THE MANUFACTURE OF :MIXED CHARCOAL AND COKE 

PIG IRON. 

During the census year moo there were 4 establish
ments in the United States, all located in the state of 
Tenncs:iee, which made a specialty of the production of 
pig iron with a mixture of coke and charcoal as fuel. 
In addition 1 charcoal furno.ce in Ohio and 1 coke fur
nace in Georgia also made small quantities of pig iron 
with this fuel. The quantity and value of the iron pro
duced by these two states with mixed charcoal and 
coke, a certain portion of the capital invested, of the 
salaries paid to officials and clerks, of the amount 
paid to wage-earners, of the cost of materials, and of 
the miscellaneous expenses ho.ve been added to the 
:figures reported by Tennessee, and are included in the 
tables which follow. The 2 establishments in Ohio and 
Georgia, however, do not appear in the <J: establish
ments reported below, each having heen included in its 
proper industrial lJranch. As in the census for 1880 
and 1890, no pig iron made with mixed charcoal o.nd 
coke was reported, no comparison with these years is 
possible. 

Table 40 shows the leading statistics of the manufac
ture of mixed charcoal and coke iron in 1900. 

TABLE 40.-BLAST FUHNAGES, MIXED CHAHCO.AL AND 
COKE: SU:!Ul\IAHY, 1900.1 

Number of estt1hlishments .. .. .. . . . ... .. ... .. ... ....• .. ... ....•.•..... "! 

Capital·············-···-················------··-··················--- S.l,3G7,162 
Salaried ofllcio.ls,rlerks, etc., number................................. 30 
Salnrlcs......... .. . . . . .. . . . . . . . . . . . . . . . .. .. . .. ... . .. .. . . .. . . . .• . . • . . . . . $30, 830 
Wnge-eurncrs, 1werage number........................................ 310 
Total wages . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • $88, 2i2 

Men, 16 years and oYer................. . . . . . . . . . . . . . . . . . . . . . • . . . . • 306 
Wages............................................................. $87,iOO 
Children, under 16 year.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • . . . . . 4 
''rages ..... - ... -- .................... --- --········ .... .. ....... .. ... $572 

:Misccllmrnrius expenses............................................... $21, 146 
Cost Qf materials used................................................. $579, 544 
Value of products..................................................... $801, 753 
Tons of pig iron• . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . • .. • • • . . • . . . . • . • . . . . • 52, 992 

1 This summarv inelndes only uctiYC establishments. The figures include 
statistics relat:ng 'to Bmall 11uuntities of mixed charcoal anrl coke pig iron 
reported in moo by 1 coke csti1h!M1ment in Georgia and 1 chnrcoal establish
ment in Ohio. 

'Includes es!11hlishmentR in Tenne.sce only. a Gross ton of 2, 2!0 pounds. 
The manufactnre of pig iron with this class of fuel is 

not likely to grow in the near future. It wns more or 
les:s of an experiment. Since tbe close of the census 
year neo.rly all the establishments enumerated above 
have discontinued its use and are now using coke alone. 

CAPITAL. 

Table 41 showti the capito.l invested in 1900 by esto.b
lishments which manufactured pig iron with mixed 
charcoal and coke as fuel. 

TABLE 41.~BLAST FURNACES, MIXED CHARCOAL AND 
COKE: DISTRIBUTION O:ff CAPITAL, 1900. 

Cap~:g:~~l11~f1~~~:::::::: :: :::: :: :::: :::::: :::::: :::::: :: :: ::: :: : ::::: 1$1, !~~: u~ 
l\Iaehinery, tools, 1md implements........................... 81, 201 
Cash nnrl sundries....... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 320, 308 

I Includes 4 cst11hlisbments in Tennessee nnd 11 part of the eupital for 1 c•oko 
establishment in Georgia, and 1 charcoal estnblishment in Ohio, each of which 
reportecl sm11ll quantities of mixed charcoal and coke pig iron in 1900. 

There were no idle establishments in 1900 which re
ported stacks equipped for the manufacture of mixed 
charcoal and coke pig iron. Neither were any furmwes 
in course of constmction for the use of this fuel. The 
4 establishments reported above, all in Tennessee, had, 
all told, 5 stacks, 4 of which were in operation during 
the census year and 1 idle. In 1900 these furnaces 
were in operation for an a.verage of 9. 75 months. 

l\IATERIALS USED. 

Table 42 shows in detail the quantity and cost of tho 
mo.terials used in moo in the manufacture of pig iron 
with mixed charcoal and coke. 

TADLE 42.-BLAST FURNACES, :MIXED CHARCOAL AND 
COKE: QUANTITY AND COST OF l\IATERIALS USED, 1900. 

To tu I . . . • . . . • • . • . . . . • • • • . . . . . . . . . . . . . . • • • .. • . • • • • • • . . . .. . • • . . . . . . $570, 5H 

Domestic iron ore ..................................... .. 

~l:~~~~~1U:~_1:_r~~!.::: ·.:: ·.:: :: :·.: :: : : : : :: : :: : : : : ::: : : : : :: : 
lOG, 901 

33, 124 
'2, 150, 073 

Coke . • • • • • • • • • • • • • • . • • • • . • • • • • • • • • • • • . • • • • • • .. • • • • • • • • • • 58, 105 
All other m11tcri11Js .... , .............................................. . 

'Gross ton of 2,240 pounds. 2Bushels. 

1·!4 1 H~n 
23,Bll\l 

101,mm 
201, Ulil 
1U7,5tl0 

The average consumption of domestic iron ore in 1900 
in producing a. ton of mixed charcoo.l and coke pig iron 
was 4,519 pounds; of fluxing material, 1,400 pounds; 
of charcoal, 41 bushels; and of coke, 2,456 pounds. In 
some of the furnaces a. mixture of one-half coke and 
one-half eho.rcoal was used; at others, however, tho 
mixture was one-fourth eoke o.nd three-fourths charcon.1. 
Much of the iron made was high in silicon and phof:l
phorns and low in sulphur, and was especially suitable 
for foundry purposes. 

l'IWDUCTS. 

Table 43 shows the quo.ntity and value of mixed char
eoo.l and coke pig iron produced in the census year 1000 
in Tennessee, Georgia, and Ohio. Of the three st11tos 
named, Tennessee alone manufactured it as a reguli:u 
product, the establishments in Georgia and Ohio (one 
in each state) having in addition made bituminous 01· 
charcoal pig iron during the census year. 
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TABLE 43.-BLAST FURNACES, :MIXED CHARCOAL AND 
COKE: QUANTITY AND VALUE OF PRODUCTS, 1900. 

'l'ous.1 Vnlue. 
----------------------

Tot1tl · ···· · · · · · ·· · · · ··· .... .. .. ... .. .. .. .... .... .. .. ... .......... $801, 753 
~=:..:.....= 

Hot or wnrm blt1st charcoal ilnd coke pig fron......... .... . 52, 992 798, 805 
All other 1iroducts.. ...... ...... .................. ........... .... ~,888 

------~--------
1 Gross ton of 2,2·10 ponndH. 

Table 44 shows the production, value, ~1,ncl average 
price per ton of mixed cha:rcoal and coke pig iron in 
1900; also the numbel' of completed furnaces which 
used this fuel in the year mtmetl. No direct castings 
were m!Lcle; neither was spiegeleiscn or ferromang·anesc 
produced. The value of the miscellaneous products 
tumec1 out in moo amounted to $2,888, which is not 
included in the table. Mixed charcoal and coke pig 
iron was not reported in the census for 1890. or 1880. 

TABLE 44.-BLAST FURNACES, :MIXED CHARCOAL AND 
COKE PIG IRON: PRODUCTION, VALUE, ANPAVERAGE 
PRICE PER TON, BY STATES, 1900. 

I 
Number II Aycrage 

STATES. of com- Gross Value. price 
pletcd 1 tons. 

furmiecs. i per ton· 

--U-n-it-ert-St-a-te-s-.. -.-.. -.-.. -.. ---.. -.. -.----.. ·i---51 52,9U2 $798,805 ~ 

Tenne"8ee .............................. -;-J ~c-5i~5,.jil 770, 616 --1~. 95 
OhiOillldGcorgin. ................................ ! 11,440 '28,2·19 lU.62 

_'lncluues oOU trms, vitlnerl at Slll,000, produeed by a chnrcoal furnace in 
Oh10, mH! 610 trms, v11lue<l 1tt :':10,:J.19, produced by a coke furnace in Georgu1. 

The average value per ton of the mixed charcoal and 
coke pig iron produced. in Tennessee in moo was $14:. 95 
pm· ton; in Ohio it was $22.50 per ton; and in Georgia 
it was $16.01 per ton. For the three states named it 
was $15. OS per ton. 

PAR'r III.-THE MANUFACTURE OF WrEEL INGOTS AND STEEL CASTINGS AND 
OF ROLLED IRON AND STEEL. 

ROLLING l\IILLS AND STEEL WORKS. 

In the census reports for 1890 .and 1880 the statistics 
of the production of rolled iron and rolled steel were 
separately reported. In the census of 1900, however, 
it was not found possible to continue this separation. 
The production of all kinds of steel ingots and direct 

steel castings was, however, ascertained for the period 
last named, and complete cletai1s for this branch of the 
steel industry will be found in tables printed on subse
quent pages. 

Table 45 shows the leading statistics for rolling mills 
and steel works for 1900, 1890, 1880, and 1870. 

TABLE 45.-ROLLING MILLS AND STEEL WORKS, 1870 TO moo, WITH PER CENT OF INCREASE FOR EACH DECADE. 1 

DATE OF CENSUS. PER CENT OF INCREASE. 

1900 1800 1880• 1870• to to to 
1890 11880 1870 

~~~~~~~~~~~-·~-~~~~~~~~~·1-~-~-1-~---1~-~~-1-~~-~-11-1-9_0_0_. 1890. 1880. 

Number of establishments ................................................. .. 
C1tpit!tl. ..................................................................... . 
Salariec1 ofilcials, clerks, etc., number ....................................... . 
Sal1tries ..................................................................... . 
WRgC-(•arners, n\~crngo number ................................................ -.. 
Tot1tl wages ................................................................. . 

.Men, lU ymus uncl over ................................................. . 
Wugcs .................................................................. . 
Women, 10 ye1us mu1 over .............................................. . 
Wnges ................................................................. .. 
Children, nnder1Gymrs ............................................... . 

111s~~11fi~~oi18. exren8es·:::::::::: ::: : : : : : : : : : : :: :: : :: : ::::::: ::: : : :: : : : : : : : : 
Cost of malerinls used ..................................................... .. 

¥g;~0o?~~~a~~~~::: ::: :: : : :::: ::::: ::::: :: ~::::::::::: ::::::::::::: ::: : :: : :: 

438 
a $441, 795, 983 

71 ,M2 
$9, 421,868 

18B, 023 
$102, 238, 692 

180,148 
$101, 579, 17-l 

1,1165 
$205,536 

1,810 
$393,982 

$2·1, 795, 6!l3 
$390, 5G8, 117 
$5116, 089, 284 

15, 040, 129 

395 
a $278, 559, 831 

43, 242 
4 $4, 833, !HO 

137, 295 
$74, 460, ·133 

135, 13·! 
$74, 041, 279 

58 
$17, 106 

2, 103 
$402,0-18 

$11, 817, 593 
$216, 269, 022 
$831, 860, 872 

7, 388, 244 

358 
$116, 458, 390 

1!l 
OG, 164 

$<11, 880, 087 
89,6·15 

(•) 
33 

('') 
6,-180 

(6) 
(') 

$130, 104,.193 
$203, 274, 012 

3, 0·16, 038 

340 
$-01, 120, 015 

(5) 
(G) 

47, 099 
$26, S.13, 707 

·15, 256 
(•) 

20 
(6) 

1,817 
(6) 
(') 

$8-1, 3.J2, 049 
$120, 921, 14·1 

1, 331, 773 

1 This summary !nclrn1eH only nctiye establishments for 1880, 1890, ttnd 1900; such establishmcnt.'l were not reported Reparately in 1870, 
2 Soc remnrks in reg11rc1 to the deprceiltled currener of 1870. 

10. 9 
58. 6 

129. 5 
94. 9 
33. 3 
37.3 
33.3 
37.2 

1, 736. 2 
1,452.B •rn. 9 

02. 0 
109.8 

80.6 
79.8 

103.6 

s Includes rented property v11luerl in 1900 at $11,835,940; in 189Cat $3,212,000. 
4lncl mles proprietors nm{ firm members, with their ~al11ries; number only reported in 1900, but not .Included in this summary. (See 'l'able 72.) 
•Not reported sepamlely. 
ODecrease, 
'Not rcportecl. 
•Gross ton of 2,240 pounds. 

10.3 5. 3 
139. 2 90.5 

--·42:3· """i&1:2 
77.8 f>6. 0 
50.7 98.l 

--·75:3· """"26:9 
.. •ii7: i; .... 257: 0 

The gain over the two preceding census periods in the 
number of active establishments which were equipped 
for the manufacture of steel or of rolled iron and steel 
was 43 in 1900 compared with 1890 ancl 80 compared 
with 1880. In 1870 active and idle establishments were 
not separately reported. 

In 1900 a little less than three-fourths of the 
aggregate capital invested in active iron and steel 

establishments was reported by plants engaged in the 
nrn.nufacture of steel and rolled iron and steel, com
pared with a little over two-thirds similarly invested in 
1890. The increase in capital in establishments engaged 
in the manufacture of steel ingots and castings and of 
rolled iron and steel in the ten years amounted to 
$163,236,152, or 58.6 per cent; in wage-earners to 
45,728, or 33.3 per cent; in wages to $27,778,259, or 
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37.3 per cent; in miscellaneous expenses to $12,978,070, 
or 109.8 per cent; in the cost of materials used to 
$174,299,095, or 80.6 per cent; in the value of products 
to $264,828,412, or 79.8 per cent; and in tonnage to 
7,651,885, or 103.6 per cent. 

Comparing 1900 with 1880 and 1870, it is shown in 
Table 45 that the invested capital increased in 1900, 
compared with 1880, to the amount of $325,337,593, or 
279.4 per cent, and compared with 1870 to $380,675,968, 
or 622. 8 per cent. In the average number of wage
earners employed the increase in 1900 over 1880 was 
86,859, or 90.3 per cent, and over 1870 it was 135,924, 
or 288.6 per cent. The wages paid were $60,358,005 
greater in 1900 than in 1880 (percentage of increase, 
144.1), and $75,394,925 greater than in 1870 (percentage 
of increase, 280. 9). The cost of the materials used 

increased in 1900 over 1880 to the amount of 
$260,463,624, or 200.2 per cent, and over 1870 to 
$306,225,468, or 363.1 per cent. The value of the 
products in 1900 was $393,415,242 (193.5 per cent) 
greater than in 1880 and $466,768,140 (359.3 per cent) 
greater than in 1870. The increased output in 1900 
over 1880 was 11,994,091 tons, or 393.8 per cent, and 
over 1870 it was 13,708,356 tons, or 1,029.3 per cent. 

Table 46 shows the number of establishments which 
produced steel ingots or castings and hot-rolled iron 
and steel in 1900, 1890, and 1880, by states, and the 
capital invested, number of salaried officials, salaries 
paid these officials, number of wage-earners, amount 
paid in wages, miscellaneous expenses, cost of materi
als, and value of products. Active establishments only 
are included. 

TABLE 46.-ROLLING MILLS AND STEEL WORKS: BY STATES, 1880 TO 1900.1 

===============================================·===-====.==============;======================== 

BT.A.TES. 

Num· 
berof 

Year. estab
lish· 

men ts. 

Capital. 

SALARIED OFFICIALS, 
CLERKS, ETC, 

Number. Salaries. 

United States........................ 1900 
1890 
1880 

438 '8441, 795, 983 
395 '278,559,831 
358 116, 458, 390 

7,442 
•3,242 
(4) 

$9, 421, 868 
•4,833,240 

(') 

Alabama ................................ .. 

California ............................... .. 

Connecticut ..............•..•...•.....•... 

Delaware ................................. . 

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

Indiana .................................. . 

Kentucky ................................ . 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

Maryland ... .. . • ............ .... .......... 1900 

Mas•aclmsctt' ............................ . 

1890 
1880 

1900 
1890 
1880 

Michigan ................................ ,. 1900 

Missouri.--······--·---· .................... . 

New Jersey ..... 

1890 
1880 

1900 
1890 
1880 

1900 
1890 
1880 

New York................................. 1900 
1890 
1880 

Ohlo ....................................... 

1 

m& l 

6 
7 
1 

3 
4 
1 

7 
8 

11 

6 
7 
8 

22 
19 
13 

27 
13 
9 

6 
5 
9 

5 
4 
5 

7 
14 
21 

3 
4 
2 

5 
4 
5 

16 
19 
18 

20 
19 
24 

64 
55 
41 

1This summarr includes only active establishments. 

4,401,295
11-· 34 --;;,-54.8 

2, 208, 797 i 43 56, 648 
50,000 1 ....................... . 

! 
1, 499, 162 ' 18 22, 250 
4, 656, 611 i 38 56, 549 
1,000,000 /--·· .................. .. 

4, 792, 902 I 72 107, 775 

~:~~:tii5 ! ........ :~. ·------~~:~~'.. 
4,207,079 
2,558,865 
1,341,469 

32,672,326 
24, 834, 545 I 
4,845,620 

14, 994, 210 
S,888,254 
1,828,000 

3,134,287 
1,484,456 
2,512,000 

2,047,SH 
1,071,352 
2,145,000 

13,608,604 
8,344,394 
5,526,408 

1,904,337 
1,437,54.0 

671,000 

2,195,309 
1,612,443 
3,020,000 

17,861, 970 
8,525, 996 
5,0051550 

81 132, 677 
53 78, 061 

570 631, 567 
168 246,193 

205 266, 764 
63 95, 013 

73 91, 669 
32 46, 651 

40 58,-i99 
16 10,828 

93 155,217 
122 175,664 

28 30,625 
25 44,444 

52 81,566 
18 28,039 

282 452,357 
129 212,812 

9, 243, 471 191 293, 867 
9,321, 793 127 199,86~ 
8,702,000 ....................... . 

63, 1s1, 422 I 9-15 1, 250, 230 

2s:~~:~~~ 11. ..... :~~- ...... ~~~:~~-

WAGE· EARNERS. 

Average IT 1 number. ota wages. 

183, 023 $102, 238, 692 
137, 295 74, 460, 433 
96, 164 41, 880, 687 

2,204 
1, 696 

60 

555 
1,114 

319 

1,785 
532 
M6 

1,490 
1, 637 

867 

13, 632 
7,265 
4,755 

7,579 
2,581 
1, 740 

1, 766 
1,173 
2,205 

1,419 
557 

1,253 

6,099 
5,168 
6,115 

1,459 
752 
925 

1,604 
642 

1, 789 

7,699 
4,498 
3,495 

4,344 
5,291 
7,437 

1,072,384 
681,660 
18,000 

327, 184 
693,300 
177, 722 

939, 243 
311, 771 
265, 210 

705,366 
765, 158 
344,476 

7, 464,442 
4, 324,853 
2, 323, 66•1 

4, 243,831 
1,120, 779 

810,081 

949,047 
582, 007 
914,,112 

703,445 
194, 181 
546, 9i4 

3,401, 995 
2,454,035 
2,399, 970 

725,061 
435,339 
360, 727 

881, 917 
393, 896 
4·17,464 

3,600, 728 
2,301,592 
1,412,622 

2,410, 2i5 
2,6i2,451 
2, 725, 191 

Mlscella· 
neons 

expenses. 
Cost of mate· 

rials used. 

$24, 795, 663 $390, 568, 117 
11, 817, 593 216, 269, 022 

(5) 130, 104, 493 

107, 737 
157,463 

18,944 
208,088 

188, 313 
56, 627 

140,054 
43,201 

2,516,516 
577,876 

376,844 
169,435 

120, 818 
65, 990 

351, 622 
20, 747 

989,570 
169, 937 

146, 780 
98, 096 

72,378 
102, 786 

1,056,365 
504, 967 

211, 984 
486,805 

2,451, 824 
93:,460 
23,400 

506, 834 
1, 938, 333 

535, 500 

2,198,682 
911, 335 
869, 758 

1, 635, 762 
l,5·19, 539 
1, 214, 050 

30, 021, 296 
21, 951,521 
13, 214, 536 

12, •138, 754 
2, 889,615 
2, 957,467 

3, 116,331 
1,241,536 
2,422,389 

4, 260,326 
766,849 

1, 829,0-12 

7,490, 732 
6, 786,610 
6,486, 372 

2, 365,289 
1, 200, 758 
1, 188, 196 

1, 605,392 
831, 566 

1,412, 934 

14, 322,831 
5, 326,401 
3,91'1,970 

4, 093, 932 
5, 932,461 
8, 264, 186 

27,638 
19,489 
11, 12i 

16, 443, 82511 3, 13·1, 600 
11, 405, 904 1, 552, 78.'l 
5,539,913 ............ .. 

67, 785, 834 
28, 854, 636 
14, 848,295 

'Includes rente~ property valted in moo at $11,835,940: in 1890 at $3,212,000. 
•I:icludes propneroro and firm members, with their salaries; number only reported in 1900 and not Included aLove (See Table 72.) 
•Not reported separately. ' · 
•Not reported. 

Value of 
products 

$596, 689, 28·1 
331, SGO, 872 
203, 27•1, 0•12 

S,904, 714 
2, 228,536 

47,500 

900,85·1 
3,097,lfil\ 

780,000 

4,066,8:16 
1,463, 180 
1, 358, 787 

3,159,0<11 
2,608,670 
2,347,177 

45, 149,498 
28, 872, 7•11 
18, 163,439 

19, 338,481 
4,505, 536 
4,090,868 

5,oo4,on 
2,059,8'10 
3,841,377 

5,540,170 
1,062,204 
2, 550, 051 

13,412, 379 
10,981,6'19 

9, 973, 911 

3,574, 905 
1,847,565 
1, 446, 551 

3, 200,230 
1,520,550 
2,rn5,01s 

21,835, 48.J 
8, 756,431 
6. 704, 05· 

8, 697, 995 
10,310,088 
13,924, 022 

98,568, 619 
45,406, OGO 
21,880, 167 
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TABLE 46.-ROLLING MILJ.,S -{\.ND STEEL WORKS: BY STATES, 1880 TO 19001-0ontinued. 

I 

Num-
S.A.I~ARIED OFFICIALS, WAGE-EARNERS. 

ber of 
CLERKS, E•l'C. 

Miscella-
STATES, Year. e~tab-

llsh-
men ts. 

Pennsylvania .......••.•.•..•.•.•...•••••• 1900 209 
1890 186 
1880 158 

Tennessee •......... ···-- ........• ······--· 1900 3 
1890 4 
1880 5 

Virginia~ •...•.........•••...•• ···- •......• 1900 4 
1890 6 
1880 5 

West Virginia ............••••.••••........ 1900 8 
1890 8 
1880 8 

Wisconsin •...•..••.•.. --·--· .... ····-··· .. 1900 7 
21890 
1880 1 

.All other Rtatess ••.••.•.........••..•.•.... 1900 10 
1890 g 
1880 13 

'This summary includes only active establishments. 
2 Included in "1111 other states." 

Capital. 

$247, 001, 768 
166, 691, 801 

60,489, 929 

129, 570 
927, 5·19 

1,401,000 

1, 913, 914 
2,174, 787 

838,000 

7, 122,357 
5, 012,842 
2, 390,191 

4,026,564 

··-···100:000" 
o,s;,s,092 
6, 065,887 
2,802, 203 

Number. Salaries. 

4,450 
1,738 

$5,390,828 
2,564,584 

-----···-· ···-·········· 
15 14,986 
21 30,830 

--...... -. - ................ 
34 61, 905 
40 65, 701 

--········ ············--
81 108,426 
G3 86,687 

.......... ···········--· 
65 73, G24 ............ ---------···-· ............ ···········--· 

113 141,488 
64 125,499 

-------··· ····-········· 

Cost ol mate- Value of neous rials used. products. 
Average expenses. 

number. Total wages. 

94,664 $53,817,488 $14, 573, 593 $218, 860, 649 $332, 588, 174 
76,009 42, 356,589 7, 072,834 122, 530, 544 188, 714, 190 
43,832 20, 099,576 ................ 61, 561, 150 98, 4A5, 709 

216 100,375 12, 158 235,573 387,409 
460 218,699 91, 295 492, 789 881,404 

1,350 376, 780 ----··--··-·-- 859, 965 1, 369, 400 

1,503 452, 020 87, 915 1, 124,350 1, 836, 670 
1, 742 639,347 100,471 1, 584,285 2, 400, 603 
1,134 352, 539 --------····-- 1, 199,698 1, 986, 416 

3,975 2,066,289 166, 378 8, 729,280 13, 394, 911 
3,346 1,552,589 88,289 6, 402,189 8, 547, 360 
3,228 1, 301, 658 ······--····-- 2, 326,014" 4,422, 936 

1,370 '909,117 252,093 3,394,932 6, 004, 989 

""'"i,":ioo' ·---·-64.7;577" ................ ··--r729;274· -··--3,-2&i;600 ................ 
2,022 1,024, 600 271,001 3, 929, 508 6, 122, 744 
2,743 1, 356,280 249, 901 4,146,595 6, 590,601 
2,687 816,120 ................. 3, 242,297 4,480,008 

•Includes establishments djstribnted as follows: 1900-Colorado, 2; Kansas, 1; Maine, l; Minnesota, 2; Oregon, 1: Rhode Isla.nd, 1; Washington, 1; Wyoming, 1. 
1890-Colorurlo, l; Georgia, 1; Iowa, 1; Maine, 1: Minnesota, 1; New Hampshire, 1; Rhode Island, 1; Wisconsin, 1; Wyoming, 1. 1880-Colorado, 1; District of 
Columbia, l; Georgia, 1; Kansas, 2; Maine, 2; Nebraska, l; New Hampshire, 2; Rhode Island, l; Vermont, 1; Wyoming, l. 

There were 27 states which produced steel ingots or 
castings or rolled iron or steel in 1900, compared 
with 2'T states and territories in 1890, and 29 in 1880. 
In the year last named, Nebraska, Vermont, and the 
District o:f Columbin. appeared among the producing 
states, but in 1890 all three had ceased to manufacture 
steel or roll iron or steel. In the decade from 1890 to 
1900 New }fampshire, Georgia, and Iowa also gave up 
the manufacture of these products, althoug·h since the 
close of the census year the manufacture of rolled iron 
and steel has been revived in Georgia, this state having 
two completed rolling mills in Jan nary, 1902. Oregon 
and vVashington appear as new producers in 1900~ the 
former state having turned out its first rolled products 
in September, 1892, and the latter in May, 1895. Min
nesota, which did not report rolled products in 1880, 
produced its first rolled material in October, 1889, its 
}Jroduetion, therefore, being included in the census 
compilations for 1890. 

Pennsylvania ranked :first in the value of its cast steel 
and rolled iron and steel products during· the three 
periods covered by the table, the value o:f its output in 
1900 amounting to 55. '7 per cent of the total value 
reported for the whole country, compared with 56. 9 
per cent in 1890 and 48.4 per cent in 1880. In 1900 its 
prnclucts exceeded in value by $68,487 ,064 the eom
blned value of all other iron and steel manufacturing 
states, as compared with a similar excess in 1890 of 
$45,56'7,508. In 1880, however, the value oftheproducts 
of all other iron and steel manufacturing states exceeded 
the value reported by Pennsylvania by $6,382,624. 
While many of the rolling mills and steel works o:f this 
state are loc11ted east o:f the Allegheny Mountains, some 
being equipped with the latest improved machinery 
and appliances and employing thousands o:f workmen, 

the majority of its large and modern establishments are 
to be found west of the mountains named, and especially 
in Allegheny county, which in 1900 reported 60 estab
lislunents for the manufacture of steel ingots or cast
ings or rolled iron or steel. These establishments gave 
employment to 41,586 wage-earners, whose earnings 
amounted to $25,082,973, and they turned out finished 
iron and steel products to the value of $182,696,4-24, or 
within $2,195,658 of the combined production of the four 
leading states outside of Pennsylvania, namely, Ohio, 
Illinois, New .Tersey, and Indiana. 

As shown by the details given in the table, Pennsyl
vanfa reported in 1900 considerably over one-half of 
the total ca.pital invested by the whole country in the 
manufacture of steel and of rolled iron and steel; 
employed over one-half o:f the total number of wage
earners; paid these wage-earners more than one-half of 
the total wages reported; paid for materials usecl con
siderably over one-half the total coE>t reported, anc1, as 
already stated, manufactured iron and steel products 
greatly in excess of the value reported by all the other 
iron and steel manufacturing states in the Union. 
While, as has been shown heretofore, this state is far 
in the lead of all other states as a producer o:f pig iron, 
its preeminence as a manufacturer of steel and of ro1led 
i.ron and steel is even more pronounced. The growth 
of this branch of its iron and steel industry during the 
decade :from 1890 to 1900 can be better appreciated, 
perhaps, by calling attention to the fact that the value 
of its steel i111cl rolled iron and steel products in 1900 
exceeded by $'72'7,302 the total value reported for the 
whole country (including Pennsylvania) in 1890, the 
:figures being as follows: Total value o:f products 
reported in 1890 by all rolling mills and steel worli:s, 
$331,860.8'72; value o:f similar products reported by 
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Pennsylvania only in 1900, $332,588,174; excess of 
value reported by Pennsylvania in 1900 over the value 
reported for the whole country (including Pennsylvania) 
in 1890, $727,302. 

Ohio ranked second in 1900 in the value of its cast 
steel and rolled iron and steel products, its increase in . 
that year amounting· to $53,162,059, or 117.1 per cent, 
O\'er 1890, and to $7fl,fi88,452, or 350. 5 per cent, over 
1880. Illinois ranked third, having· increased the value 
of its products in 1900over1890 by $16,270, 757, or 56.4: 
per cent, ancl over 1880 lJy $26,996,050, or 148. 7 per cent. 
New Jersey ranked fourth, the increased value of its 
products in 1900 over 1880 amounting to $13,079,053, 
or 140.± per cent, and over 1880 to $15,131,430, or 225. 7 
per cent. Indiana ranked fifth, the value of. its products 
having increased in 1900 over 1890 by $14,832,045, or 
329.2 JJer cent, and over 1880 by $15,247,613, or 372. 7 
per cent. Massachusett.s was sixth in rank, IV" est Vir
ginia seventh, New York eighth, Wisconsin ninth, and 
Maryland tenth, the value of the products in the state 
last named amounting in 1900 to $5,540,179. \V:lth the 
single exception of Kentucky, no other state for which 
details are given in the table produced in 1900 over 
$5,000,000 worth of steel castings or hQt rolled iron 
or steel products. 

CAPITAL. 

Table 47 shows in detail the capital invested in active, 
idle, and buil<ling rolling mill and steel works estab
lishments for 1880, 1890, and 1900. 

TADLE 47 .-ROLLING l\IILLS AND STEEL \VORKS: DIS-:;:'Rl
BUTIO~ OF CAPITAL IN ACTIVE AND IDLE ESTAB
LISHMENTS AND THOSE IN COURSE OF CONSTRUCTION, 
1880 TO 1900. 

CAPITAT., 
Num-
ber of ii Buildings, CLASSES, Year. estub- Land, cash, liBh- ToU:,J. I muehinen-, 
ments.1 tools, mul and 

I implements. sundries. 

----1 ! 
TotaL-·-··--··-- 1900 50511$455, 166, 7ii2 l $218, 072, 234 $237, OIJ.1, 518 

1890 440 '285, 796, 684 134, 143, ,177 151, 653, 207 
1880 397 121,424,745 l 71,702,596 ·19,722,149 

Active·-····· ......... 1900 438 4.fl, 795, 983 I 208, 249, 924 233, 546, 059 
1890 395 278, 559, 831 12s, r.2a, mo J.19, 936, 671 
1880 358 116, 45s, 390 I 69,033,147 47,425,243 

' 
Idle ... -·····-·· ....... 1900 

~I 8, 130,487 i 5, 775,507 2, 354, 980 
1890 5, 711, 693 i ·1, 3tl6, 017 l,345, li76 

I 
18EO 33 ' ·i, 064, 3551 2, 53.J, 4·19 1, 529, 901] 

Intfoc;:':~:. ~:. ~~~.s~~-~--1 1900 29 5,240,2s-2 I 4,046,803 1, 193,479 
1890 11 l,5'25, 160 i 1, 154,300 370,860 
1880 G 902, ouo : 135,000 767, 000 

1 IncludeH rented propertr valued in 1900 iit $11,916,835; in 1890 at $3,230,000. 

The increase in the aggregate capital invested in ac
tive, idle, and building establishments in 1900 over 1890 
was $169,370,068, or 5D. 3 per cent; as compared with 
1880 the increase was $333,7±2,007, or 274. 9 per cent. 
0£ the aggregate capital reported in 1900, 97.1 per 
cent was invested in active establishments, 1.8 per cent 
in idle estaiilishments, and 1.1 per cent in building 

establishments, compared with similar investments in 
1890 of 97.5 per cent in active establishments, 2 per 
cent in idle establishments, and 0. 5 per cent in building 
establishments, and in 1880 of 95. 9 per cent in active 
establishments, 3.4 per cent in idle establishments, and 
0. 7 per cent in building establishments. 

Of the aggregate capital reported for 1900, 47. fl per 
cent was invested in buildings, machinery, tools, and 
implements, ancl 52. l per cent in land, cash, and sun
dries, compared with 46. 9 per cent in the former and 
53.1 per cent in the lr..tter in 18rJO, and 50.l per cent in 
the former and 4:0. 9 per cent in the latter in 1880. It 
will be observed that the increase in capital inYested in 
building·s, machinery, tools, and implements in 1000 
over 1890 amounted to ~83,928, 757, and over 1880 to 
$146,369,638, while the inci·ease in land, cash, and 
sundries in 1900 m·er 1890 amounted to $85,441,311, 
and over 1880 to B187,37::2,369. 

The idle establbhments in 1900, 38 in all, an increase 
of ± compared with 1890 and 5 compared with 1880, 
were located in the following states: Maine, 1; New 
York, 3; NewJersey, 3; Pennsylvania, 15; Marylnnd, 1; 
Virginia, 2; West Virginia, 1; Kentucky, 1; Tennes
see, 1; Alabama, 3; Indiana, 2; Illinois, 1; Minnesota, 2; 
Wisconsin, 1; and California, 1. The capital invested 
in idle plants in 1900 shows an increase of $2,418, 794 
compared with 1890 and $4,066,132 compared with 
1880 .. 

The establishments in course of construction in 1000, 
29 in all, an increase of 18 compared with 1890 and 
of 23 compared with 1880, were located as follows: 
Massachusetts, 1; New York, 1; Pennsylvanb, 9; 
West Virginia, 1; Kentucky, 1; Alabama, 2; Georgia, 
1; Ohio, 6; India11a, 2; Illinois, 3; ancl Missouri, 2. 
The",capital inve: ted in building plants in 1900 was 
greatly in excess of the amount reported at either 
of the two previous census periods, exceeding by 
$3, 715,122 the investment of 1890 and by $:1:,338,282 
the investment of 1880. 

In 1DOO there were 5U5 active, idle, and building 
rolling-mill and steel-works establishments, of which 
438 were active, 38 were idle, and 29 were in course of 
construction. Of the total completed establishments, 
42 were equipped for the manufacture of Bessemer 
steel, 96 were equipped for the manufacture of open
hearth steel, 40 were equipped for the manufacture of 
crucible steel, ancl 11 were equipped for the manufac
ture of steel by mbcellaneous vrocesse:,;, The Besse
mer establishments contained H1 converters, the open
hearth establishments 331 furnaces (152 acid and 119 
basic), and the crucible establishments 2,619 pots that 
could be used at a heat. Of the total number of com
pleted rolling-mill and steel-works establishments -:1::25 
were equipped for the manufacture of hot-rolled iron 
and steel products, while 51 were not so equipped. Of 
the 29 establishments in course of construction 18 were 
being equipped for the manufacture of hot-rolled iron 
and steel ancl 11 for the manufacture of steel castings. 
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In 1890 the number of active, idle, and building roll
ing mill and steel works establishments amounted to 
440, of which 299 produced rolled iron or steel, but not 
steel ingots or castings; 130 were equipped for the pro
duction of Bessemer, open-hearth, crucible, or miscel
laneous steel; and 11 unclassified establishments were 
in course of construction. Of the 130 steel establish
ments 51 were equipped to mmrnfacture Bessemer steel 
(including 6 Clapp-Griffiths and 5 Robert-Bessemer 
establishments), 58 to manufacture open-henrth steel, 
44 to manufacture crucible steel, nncl 7 to nmnufacture 
blister ttncl other kinds of steel. 

Of the total steel-producing establishments, 16 con
trolled or operated both Bessemer converters and 
open-hearth furnaces, 1 controlled a Bessemer and a 
special steel plant, 10 controlled or operated both 
open-hearth and crucible furnaces, and 3 controlled or 
operated both crucible and blister-steel furnaces. Of 
the 129 completed establishments reported, 106 were 
equipped with hot trains of rolls and 23 were not 
so equipped, the latter establishments making a spe
cialty of the production of steel castings or steel in 
forms suitable for manipulation under hammers. 

The 130 steel-producing establishments reported in 

1890 contained 80 standard Bessemer converters, 9 
Clapp-Griffiths converters, 8 Robert-Bessemer con
verters, 129 open-hearth steel furnaces, ttnd 2,606 
crucible pots that could be used at a heat. 

In 1880 there were 397 active, idle, and building roll
ing mills and steel works establishments in the United 
States. Of this number 36 were equipped with Bes
semer converters or open-hearth steel furnaces and 37 
with crucible :furnaces or with furnaces for the produc
tion of steel by miscellaneous processes. The Bessemer 
establishments had 24 converters, the open-hearth estab
lishments 37 steel-melting furnaces, and the crucible 
steel establishments 2,691 pots that could be used at a 
heat. Similar details for 1870 are not available. 

MATERIALS USED. 

Table 4:8 shows the quantity and cost of the principal 
materials used by rolling· mil1s and steel works in 1900, 
1890, ancl 1880, and the percentage of increase or de
crease, both for tonnage and value, for 1900 and 1890. 
The charcoal consumed is reported in bushels and the 
oil used as fuel in barrels; all other quantities are re
ported in gross tons of 2,240 pounds. 

TABLE 48.-ROLLING MILLS AND STEEL WORKS: QUANTITY AND COST OF MATERIALS USED, 1880 TO 1900, WITH 
PER CENT OF INCREASE FOR EACH DECADE. 

DATE OF CENSUS, PER CENT OF INCJtEASE, 

1900 1890 1880 1890 to moo. 1880 to 1890, 

Tons,1 Cost. Tons,! Cost. Tons,1 Cost. Tons. Cost. Tons. Cost. 

Total.... . . .. . . . . . . . . . . . . . . . . . .. .. . . .. .. . • . .. .. . . . . . . . . . . . . $390, 568, 117 • • • • • • .. • .. • $216, 209, 022 $130, 10-1, 493 80.6 ••.•••.• oo. 2 
===ol====l====l=======11~===1==== == == 

Iron ore............................................. S•J0,028 
Spiegeleisen, fcrromanganese, ancl all other pig 

iron............................................... 10, <JIO, 281 
Old iron or steel rails, and other scmp iron and Ht eel. •J, 113, 287 
Purchasecl hammered iron-ore blooms, pig or scrnp 
• blooms, and importecl Swedish billets an cl bars... 32, 720 
Purchased muck or scmp bar ... _.............. . .. . . 161, 329 
Purchased iron or steel mgot5, blooms, billets, tin-

plate bars, sheet bars or slabs-except imported 
Sweclish billets and bars ...... _................... 3, (182, 407 

Purrihasecl wire rods................................ 13n, 725 
Anthracite coal and culm . .. .. .•... ... . .. ..... ..... 9'14, 018 
Bituminous coal ancl slack.......................... 10, 9.J.J, 040 

1,320,895 

151, 042, 848 
66,670, 855 

1, 150, 575 
4,585, 939 

92, 123,412 
5,419, 617 
1, 220,69'! 

14, 679,80.! 

519,199 8, 355, 139 

5,846, 906 
1, 726, 102 

105, 846, 851 
36, 101, 038 

49, 867 2,329, 138 
209,53•! 6, 2&2, 59·1 

874,518 
(") 

858, 071 
4,617,055 

SfJO, 938 

28, 753,506 
("l 

1,487, 713 
9, Oli8, 208 
1,311,588 

883, •105 2, 779,879 •84.5 •60,5 55.7 20.7 

2,3Gl, 304 61, 868, 776 78.0 •13.4 147.6 70.S 
1,rn8, 842 37,692, 774 138.3 g,1,7 •H.O •4.2 

92, 261 5, 993, 145 •31.4 '50.6 •4G. 0 •61.1 
47, 995 2,SOU,M4. •23. 0 '27.5 836. 6 163. 9 

68, 882 4,339, 057 321.1 220,4 1, 109. 6 562. 7 
(") ~") ... ia:a· ";i7:9· ... 220:1 081, 229 1, 75,062 35,0 

4 112 222 10,510, 255 137.0 51.D 12.3 '8.1 
'127:326 582, 901 135, 7 53,G 175.6 125.0 gg~;c·oai:::::: ::::::::: ::: : :::: ::::::: :: ::::::: ::::: 42,~~6:~i~ 

Natural gas usecl as fuel ....................................... . 

2,014,390 
170, 345 42, 770, 611 243, 773 42, 067, 902 234, 379 218. 8 •so.1 3.8 4.0 

213,l 
Oil used as fuel . . .. . . . . . . . . . . . • . • . . . . . . . . . . . . . . .. . . . o 1, 302, 615 
All other materials ............................................ . 

3, 098,409 "6i;851i,'i38" 3, 5Gii, 94() ··-·-----·-- .............. . ......... 
1, 158, 748 1, 12•1, 206 ............. .... i; 858; 72i" 229. 9 8,1 ........ ...soo::i 45, 956, 580 ............ 16, 733,822 ............. ......... 174,6 

'Gross ton of 2,2·10 pounds. •Decreitse. "Not reported separately. 4Bnshels. •Barrels. 

Attention has already been called to the decreased 
use of iron ore in moo compare(l with 1890 by roll
ing mills, clue chiefly to the dismantling of puddling 
furnaces, the number having decreased from 4,853 in 
1890 to approximately 3,250in1900. The consumption 
of pig iron, spiegeleisen, ancl ferromanganese in 1900 
shows an mcrease of 4,563,375 tons compared with 1890, 
or 78 per cent, and of 8,04:8,977 tons compared with 1880, 
or 34:0. 9 per cent. Old iron and steel rails and other 
scrap iron and steel show a large increase in consump
tion in 1900 compared with 1890 and 1880, the in
crease over the former year amounting to 2,387,125 

tons and over the latter year to 2,914,445 tons. Pur
chased hammered iron-ore blooms, pig and scrap blooms, 
imported Swedish billets ftnd bars, and muck or scrap 
bar show a decrease in consumption in 1900 com
pared with 181-!0. On the other hand, the consumption 
of purchased ingots, blooms, billefa, tin-plate bars, 
sheet bars, and slabs shows a very great increase in 1900 
compared with both 1890 and 1880, this increase, 
compared with 1890, amounting to 2,807 ,889 tons, 
ancl compared with 1880 to 3,613,525 tons. The con~ 
sumption of purchased wire rods was not separately 
reported in 1890 or 1880. 
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The great increase shown in the cost reported for all 
other materials in 1900 is explained in part by the in
clusion of all freight charges not reported in the cost 
given for the individual items named in the table. For 
the reasons already stated, no comparisons of cost for 
individual items in 1900 can be made with the cost re
ported for 1890 and 1880. 

FUEL CONSU111ED. 

The principal fuel consumed in 1900 by rolling mills 
and steel works was bituminous coal and slack, the in
creased consumption over 1890 amounting to 6,326,991 
tons, and over 1880 to 6,831,824 tons. In the consump
tion of anthracite coal and culrn the increa<ie in 1900 
over 1890 amounted to only 85,947 tons, and over 1880 
to 312,789 tons. Coke shows an increased consumption 
in 1900 over 1890 of 476,308 tons, and over 1880 of 
699,920 tons. Charcoal, which is largely used by rolling 
mills which manufacture iron blooms for their own con
sumption, shows a decrease in 1900 as compared with 
both 1890 and 1880, the :falling off being very slight. 
The consumption of oil for fuel in 1900 shows a decrease 
of 556,523 barrels compared with 1890. No report of 
the quantity of oil consumed as fuel in the manufacture 
of iron and steel in 1880 seems to have been made. 

There were 13 states in 1900 which used anthracite 
coal or culm in the manufacture of steel or of rolled 
iron and steel, as follows: Massachusetts, Connecticut, 
New York, New ,Jersey, Pennsylvania, Delaware, 
Maryland, Virginia, Ohio, Indiana, Illinois, Michigan, 
and Missouri. Indiana reports a consumption of 1 ton 
only, Illinois 14 tons, Michigan 20 tons, and Missomi 
6 tons. The chief consuming states were Pennsylvania, 
Ohio, New Jersey, and New York, in theordernamecl; 
with the single exception of Connecticut, no other state 
reports a consumption of .over 5,000 tons. The con
sumption in Pennsylvania amounted to over three
fourths of the quantity reported for the whole country. 

Pennsylvania consumed considerably over one-half 
of the bituminous coal and slack reported in moo, 
Ohio almost one-fifth, and Illinois over one-tenth. 
These three states consumed over 9,000,000 tons out of 
a total consumption of 10,94:4,046 tons. No other state 
reported a consumption of over 240,000 tons. All the 
producing states in 1900 reported the use of bituminous 
coal or slack, except Oregon. 

The use of coke as fuel in 1900 was reported by roll
ing mill;:; and steel works in 22 states. Five :,:tates, 
namely, Maine, Rhode Island, Kansas, Oregon, and 
"\Yashington, did not report the use of this fuel. The 
leading consuminQ" states were Pennsvlvania Ohio 

~ 0 ' ' 

Illinois, and "\Yest Virginia. In the remainder of the 
country the consumption was very small, not amount
ing to over 16,000 tons in any single state. 

The use 0£ charcoal was reported by 12 states in 1900 
which made steel or which rolled iron or steel namely ' , 

Massachusetts, Connecticut, New York, New Jersey, 
Pennsylvania, Delaware, Kentucky, Tennessee, Ohio, 
Illinois, "Wisconsin, and Missouri. Pennsylvania and 
Ma1:>sachusetts were the leading consumers, no other 
state reporting the use of over 75;ooo bushels. 

The use of oil as fuel in 1900 by rolling mills and 
steel works was reported by 17 states, the leading 
consumer being Illinois. "Wisconsin was second, Penn
sylvania third, California fourth, New Jersey fifth, 
and Ohio sixth. No other state l'eported the consump
tion of over 25,000 barrels. Oregon was the only state 
which in 1900 reportecl the use of fuel oil only. 

The cost of natural gas used as fuel by rolling mills 
and steel works in 1900 amounted to $3,098,409, com
pared with $3,566,946 in 1890, a ]os:; of $468,537. The 
figures for 1890 do not, however, represent the actual 
value of the natural gas consumed in that year, as a num
ber of iron and steel plants in Indiana and Ohio were 
furnished with free gas in return for establishing works 
in the cities or towns which controlled the gas supply. 
This fuel was used as early as 187 4 in puddling fur
naces in Pennsylvania, but its use in the manufacture 
of iron and steel did not become general until 1883 and 
subsequent years. In the census year 1880 it was used 
by very few rolling mills and steel works, but in 1890 
its use was reported by 85 establishments of this char
acter, of which 68 were in Pennsylvania-54 in Alle
gheny county and 14 in the western part of the stato 
outside of Allegheny county-8 were in Ohio, 5 wero 
in West Virginia, and 4 were in Indiana. 

In 1900 the number of establishments which reported 
the use of natural gas, either in whole or in part, was !)2, 
of which 61 were located in Pennsylvania, 5 in ·west 
Virginia, 8 in Ohio, 1 in Kentucky, and 17 in lndiann. 
The 61 establishments in Pennsylvania were located in 
the following counties: Allegheny, 36; Westmoreland, 
10; Armstrong and Washington, 4 each; Lawrence, 2; 
and Beaver, Crawford, Delaware, Indiana, and Ven-· 
ango, 1 each. Of the 5 West Virginia plants, all wero 
located in or near Wheeling, 4 being in Ohio county 
and 1 in Marshall county. The 8 Ohio plants wero 
located in 6 counties-3 in Belmont, and 1 each in 
Allen, Franklin, Lawrence, Miami, and Tuscarawa~ 
counties. The single Kentucky establishment was 
located in Boyd county, and the 17 Indiana establish
ments in 7 counties, namely, Madison, 6; Delaware, •1:; 
Grant, 3; and Blackford, Hamilton, Henry, and Miami 
counties, 1 each. 

In the census report for 1890 a table giving the con
sumption of bituminous coal in the states which alBo 
reported the u,;e of natural gas in the manufacture of: 
steel and of rolled iron and steel appeared. Table •.l:O 
is a comparative summary showing the consumption .o11 

bituminous coal, 1880 to 1900, by the states which used 
natural gas. with the cost of the latter fuel in 1890 and 
1900. 



IRON AND STEEL. 59 

TABLE 49.-ROLLING MILLS AND STEEL WORKS: BITU
MINOUS COAL CONSUMED IN STATES IN WHICH 
NATURAL GAS IS USED, 1880 TO 1900. 

CONSUMP'l'ION OF BITUMINOUS COAL COST OF NATURAL GAS 
AND SLACK ('fONsl), CONSUMED. 

STATES. ---.-

11)00 1890 1880 moo 18110 

Pennsylvania·---- 5, 927, 016 1,542, 324 l, 977, 624 $2, 607, 904 ~3,391,408 
Ohio ............... 2, 033, 469 1, 303, 109 603, 646 128, 496 151,403 
Indiana ........... 178, 185 116, 094 134, 015 282,852 (') 
West Virginia ..... 233, 922 153, 369 1<13,920 75, 729 24,075 
Kentucky ..... -... 160, 517 93, 039 94, 186 3,,128 (B) 

1 Gross .ton of 2,240 pounrlR. 2 Supplied free. •None reported. 

Pennsylvania consumed much the larger part of the 
natural gas reported in both 1900 and 1890. The con
sumption of bituminous coal in this state shows a con
siderable decrease in 1890 compared with 1880, hut a 
large increase in moo compared with 1890. Increases 
in the consumption of bituminous coal in 1900 com
pared with 1890 are also shown in all natural gas con
suming states. While the number of rolling mills and 
steel works which consumed natural gas for fuel in 
whole or in part in 1900 shows an increase of 7 all told, 
compared with ten years ago, Pennsylvania shows a 
loss of 7 establishments from 1890 to 1900, the gain in 

establishments in the whole country being confined 
to Indiana, which reported an increase of 13 establish
ments in 1900 over 1890. In addition Kentucky ap
pears as a consumer of natural gas for the first time in 
any census year, 1 establishment in that state report
ing its use in 1900. Ohio and West Virginia report 
exactly the same number 0£ establishments in moo as 
ten years ago. From these details it will 1Jc seen that 
the use of natural gas by rolling mills and steel works 
is not increasing. Compared with ten years ago a few 
additional establishments may use this fuel, hut as a 
rule these establishments also consume bituminous coal 
or producer gas, the supply of natural gas not being 
sufficient for use in.all departments of the works. 

PRODUCTS. 

Table 50 shows the quantity and value of the leading 
products reported by rolling mills and steel works in 
1900, 1890, and 1880. While steel castings are included 
for each 0£ the years named, the quantity and value are 
reported separately for 1900 only. Steel ingots, when 
made for sale, are included. Gross tons 0£ 2,240 pounds 
are usecl. 

TABLE 50.-ROLLING MILLS AND STEEL WORKS; QUANTITY AND VALUE OF PRODUCTS, 1880 TO 1900. 

l!JOO 

CLASSES, 

Tons,l 

Tot!Ll.. -· --- ... __ . _ ... _ ..... _ ........... __ . ----··· .... ·- ·- -·- .. ----. ·-. ··--. -· -- .. - -----. -----

Rails: 
Iron ...... ·- .. _.·- .. _ ....... ·-_ .. -·-.·--- .... ___ .... _ ..... _________ -··., __ .,_.·-·- .. 
Steel ... ·-._ .. __ .- .. -·_,, ____ .. ·- .... ·-· ...... ---·-------· .. ___ .···- _____ ... ___ .... . 

Iron and steel bars anrl rorls, not including sheet or tin-plate bars or wire rorls _ .. _ .. 
Iron and steel wire rods ......... _____ .......... .,, __ ,,,. ______________ ,,,_,,,, _______ _ 
Strnctuml shapes: 

Iron.-----. __ ·-·-·---· ... ·-·· ............. ____ ---··-··--_-·--·_·-·. ____ .. _____ .... .. 
Bessemer steel-·-·--·--- ______ .·-.--·_ ..... _ ... _ ... ---- __ ----- ....... ·-_ ... __ . ____ _ 
Open-lle11rth steel.·---- ... -._,, ___ .----·--·_ ... --· ... ·- ... __ ... -----. ____ ,, __ .... ·-

Iron and steel hoops, bands, cotton ties, 1rnd skelp __ . _ .. _ ..... ___ .. _ .. __ . __ .. __ .... __ . 
Iron nnd steel rolle<l mr axles .. _ ........ --·--·· .. -- .... ----- .. -.... -.. -- .. _ .. ,_ .. _,, __ 
Iron anrl steel hammered <'ttr axles ...... _, ___ ............ -·--·-··--·-··· ... .,, ___ .. _ .. 
Iron and steel muck ancl scrap lmr prodncerl lorsnJe_ .... -..... _,, ______ -· _ ... _ ... -- -· 

880 
2,250,457 
2,493, 159 

9Hl,587 

27, 091 
263, 800 
566 092 

1,195: 189 
5G, 330 
46,267 

203,681 
Iron and steel boiler an cl other plates and Rhcets, except rntll and t11ek plate, blnck 

plates or sheets for tinning, and armor plate_ ... .,,, ______ ,, ____ ,, __ ,,, __ ,, ____ .. ___ 1,•188,066 
Iron and steel nail plate ___ ·---· __ ,,_. --- . ____ ·-- ____ ,, __ ,, .... -·- ____ .. _ ·-- .. ·- ·- .. _ __ 81, 101 
Iron and steel tnek plntc_ .. -· _ .. _ ...... ,._ ... ---- ,, _____ ...... __ ....... -- .. __ ,, - .. . .. .. 16,563 
Illaek plates or sheets for tinning: 

Bessemer steel __ ... _ ....... ·---·--·---·--_._ ... --- . __ ...... _ ... _,, .... __ .. ·-. _ --- __ 355, 077 
Open-hearth steeL_ -· ·-· __ ·- __ . ·-. --·. -·--·- .. -·-· .......... _ ....... _. :. _ .. __ .. ,. __ . 38 937 

Iron nnd steel armor plate and gun forgings_·-. __ -..... ·-·--·_ ... ,, ____ ------ __ ...... 15;302 
Iron and steel rolled blooms, slnbs, lllllets, tin-plnte b11rs, and sheet bars produced 

for sale ...... ,, ____ ... _.·- ..... _ ... --· .. ____ .·-_ .. _··- .. ·-.,, __ .. ------ ... _----·_----- '1, 172, 286 
Ingots produced for sale .. -··-. ___ ............. _ ...... -· ....... ··-···--·· ___ --- - -.... ·- 103, 707 
Direct steel castings_ ... _-·---. _____ .... _ ....... __ ,,-·_ .. --· .... _ ....... __ .. ______ . --- __ 177, 156 
All other products--··--· ....... _, __________ ,, ___ .............. ____ ,, .. __ .. __ ..... ----- . ·-··-- .. ·-· 

1 Gross ton of 2,240 llOnn<lR. •Not reported separately, 

Value. 

$596, 680, 28J 

31, 180 
46,501, U79 

100, 5D7, 221 
35,529,529 

1, 051,556 
8,381, 717 

19, 928,249 
49, 159, 747 

2, 757, 051 
1, 725,886 
5, 940, 587 

68,109,223 
2, 466, 3•!0 

650, 218 

18, 673, 312 
2,29•1,494 
7,526,479 

96, 321,887 
2, 781, 145 

14, 609,893 
111, 651, 591 

18()0 1880 

Tons.I Vaine, 'l'ons.t Value. 

.... -.. -. -. ~ $331, 800' 872 ................... $203, 27,1, Q.j2 

13, 715 622, 22,j 416,890 20, 978, 697 
1,853, 862 60, 272, 575 670, 161 37, 892, 075 
1,572, 3·17 68, 567, 415 874, 1<14 56, 696, 079 

(') (') (2) (') 

122, 792 6, 941, 474 85,•138 5, 520, 7rn 
85,440 4,529, 411 ' 497 63, 060 
68, 123 3, 992, 07·1 71 8,800 

n5,1gJi~ 323, 628, 849 •201, 039 • 13, 079' 893 
127, 500 2,348 179, 15-1 

52, 184 2, 935, 451 19,539 1,000, mi 
252, 089 7,411, 7.J8 57, 562 2,'140,0U 

652, 693 39, 359, 09•! 202,063 221'132,202 

t;l [!l ~;l 2) 
(2) 

m ~:1 m m 
~~l rn m t •) 

•) 
............. 113, 473, 057 ············ 41,481, 718 

a Hoops and Rkelp only, 

As shown by Table 51 the total production of iron 
and steel by rolling mills and steel works in 1900 was 
15,040,129 tons, compared with 7,388,244 tons in 1890 
and 3,046,038 tons in 1880. The production of the 
various forms of iron and steel which constitute a large 
part of this total is given in Table 50. 

IRON AND STEEL RAILS. 

The ~otal production of iron and steel rails in 1900, 
not including old steel rails renewed for owners by rail 

mills, was 2,251,33'7 tons, of which 2,250,457 tons were 
Bessemer or open-hearth steel rails ancl 880 tons were 
iron rails. The open-hearth rails made did not exceed 
1,500 tons. In 1890 the total rail production was 
1,867,577 tons, of which 13, 715 tons were iron and 
1,853,862 tons were Bessemer steel, no open-hearth 
steel rails being made. In 1880 the total rail produc
tion was 1,087,051 tons, of which 416,890 tons were 
iron and 670,161 tons were steel, open-hearth steel 
contributing to the latter total 8,129 tons. 
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As will be seen from these details, the nrnnufac
ture of iron rails in the TTnitecl States had almost en
tirely ceased in 1900. The few tons made were chiefly 
for use in mines and were of light weight. The aver
age price of iron rails in 1900 was lt\35.43 per ton; in 
1890 it was $±5.36 per ton; and in 1880 it was $50.32 
per ton. 

The production of steel rails in 1900 shows an increase 
of 396,595 tons over 1890, or 21.J per cent, and of 
1,580,296 tons over 1880, or 235.8 per cent. The aver
age price of steel rails in 1900 was ~20.6G per ton, 
compared with $32.51 per ton in 1890 and $56.5± per 
ton in 1880. 

In 1900 there were 15 establishments which produced 
srnel rails, as follows: Pennsylvania, 6; :Maryland, 2; 
Ohio, 3; Tennessee, 1; Illinois, 1; Wis(~nsin, 1; and 
Colorado, 1. In addition, 2 establishments, 1 in Illi
nois and l in Kansas, renew eel 28, 117 tons of Bes
semer steel rails-that is, old or worn out steel rails 
were re-rolled at a certain rate per ton. The amount 
received: by these 2 establishments for work of this 
character is not included in the value of the rails 
reported for 1900. It is, however, included under cms
tom work and repairing. Over one-half of the steel 
rails reported in 1900 were produced in Pennsylvania, 
its output amounting to 1,218,158 tons, valued at 
$24,593,612. Illinois ranked second, its production 
amounting to 567,398 tons. Maryland ranked third, 
tuming· out 185, 737 tons, and Ohio ranked fourth, 
reporting 142,918 tons. No other state produced over 
85,000 tons. The open-hearth rails were made in 
Pennsylvania. The 880 tons of iron rails reported were 
made in Pennsylvania, Tennessee, Ohio, and ·Wyoming. 

For many years rails weighing 56 pounds to the yard 
were the standard size, but the increased weight of 
locomotives and passenger and freight cars in recent 
years, together with the high speed at which trains of 
all kinds are now run, necessitated the use of rails of 
heavier section. Accordingly, 80-pound, 85-pound, 
90-pound, and 100-pound rails were demanded by the 
railroad companies, and rails of these weights are no1v 
in use on all the leading trunk lines. The weight per 
yard of the rails rolled during the census year was not 

·definitely ascertained, but from data at hand it is pos
sible to give a close approximation of the production of 
light and heavy sections. 

All the iron rails made were of light section, weigh
ing less than 45 pounds to the yard. Of the 2,250,457 
tons of steel rails produced, about 150,000 tons weighed 
less than 45 pounds to the yard, about 1,500,000 tons 
weighed over 45 but less than 85 pounds to the yard, 
and the remainder, a little over 600,000 tons, weighed 
S5 pounds and over to the yard. About two-thirds of 
the open-hearth steel rails weighed less than 45 pounds 
to the yard, and about one-third over 45 pounds but 
less than 85 pounds. Statistics recently published by 
the American Iron and Steel Association for the calen-

dar year 1901 show a decrease compared with 1900 in 
the production of rails weighing over 85 pounds to the 
yard, but a decided increase in those weighing less than 
85 but over 45 pounds to the yard. 

BARS AND RODS. 

During 1900 there were produced 2,493,159 tons of 
iron and steel bars .and rod8, not including wire rods 
(details for which are given separately for 1900), 
compared with 1,572,347 tons in 1890 ancl 874,144 tons 
in 1880. The increase in moo compared with 1890 
was 920,812 tons, or 58.6 per cent, and compared with 
1880 it was 1,f:i19,015 tons, or 185.2 per cent. The 
average price of these bars ancl rods was $+0.315 per ton 
in i900, $±3.Ql in 1890, and $64.86 in 1880. In the 
:figures given for bars and rods in 1890, and possibly for 
1880 as well, only the quantity and value of the bars 
and rods made for sale appear, the quantity and value 
consumed by the producing works in the manufacture 
of bolts, nuts, rivets, etc., being included as a rule under 
" all other products." In 1900, however, the total 
quantity and value of the bars and rods produced were 
ascertained, only the increased value given to these bars 
and rods when forged i.nto various articles appearing 
under '' all other products." The tonnage reported for 
bars and rnds for 1890 and perhaps for 1880 is, there
fore, considerably less than the actual quantity made. 
The value reported is also much less than the true value. 

Twenty-four out of the 27 states which operated roll
ing mills or steel works in 1900 report bars a,nd rods, 
the three states not so reporting being Mary land, vVest 
Virginia, and Kansas. Pennsylvania was far in the 
lead of all other states in the quantity and value of bars 
and rods made, this state producing 1,036, 759 tons, 
valued at $43,453,494, or an average value per ton of 
$41.91. Ohio made472,159 tons, valued at $17,787,412, 
or an average value per ton of $37.67; Illinois, 197,190 
tons, valued at $6,374,298, or an average per ton of 
$32.33; Indiana, 191,606 tons, valued at $7,754,600, or 
an ayeragc per ton of $±0.47; and ·Wisconsin, 115,952 

·tons, valued at $3, 731,171, or an average of $82.18 per 
ton. These 5 states produced all told 2,013,666 tons of 
bars and rods, or over 80.8 per cent of the production 
of the whole country. None of the other producing 
states made over 100,000 tons. 

WIRE RODS. 

Separate statistics for iron and .steel wire rods were 
not collected in 1890 or 1880, the tonnage and value 
being included in "all other products." In 1900, as 
shown in Table 50, the production was 916,587 tons, 
valuecl at $35,529,529, or an average value per ton of 
$38. 76. Nine states reported wire rods in 1900 as fol
lows, the states being arranged in the order of their 
prominence as producers: Pennsylvania, Ohio, Illinois, 

. Massachusetts, Kentucky, New Jersey, Indiana, Con-
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necticut, and New York. In Pennsylvania the pro
duction was 276,395 tons, the value $11,240,537, and 
the average value per ton $40.67, and in Ohio it was 
241,250 tons, valued at $9,863, 704, an average value per 
ton of $40.89. Outside of Illinois and Massachusetts, 
which produced 226,050 and 106,279 tons, respectively, 
no other state made over 25,000 tons. 

STRUCTURAL. SHAPES. 

The increasing use of iron and steel in late years in 
the construction of large. office buildings, bridges, steel 
cars, etc., is forcibly shown by compttring the produc
tion of structural shapes in 1900 with 1890 and 1880. 
In 1900 the total production of iron, Bessemet' steel, 
and open-hearth steel material for structural purposes 
was 856,983 tons, against 276,355 tons in 1890, an 
increase of 580,628 tons, or 210.1 per cent, and 87,00H 
tons in 1880, an increase of 769,977 tons, or 885 per 
cent. Steel bas largely supplanted iron for work: of 
this character since 1880, when almost all the structural 

. shapes reported were nmde of the latter metal. As 
shown in the table, the falling off in 1900 in the pro
duction of iron structural shapes as compared with 1890 
amounted to 95,701 tons, or 77. 9 per cent, and as com
pared with 1880 to 59,347 tons, or 68. 7 per cent, the fig
ures for 1890 showing a growth as compared with 1880. 
Bessemer structural shapes show an increase in 1900 
as compared with 18\:)0 of 178,360 tons, or 208.8 per 
cent, and as compttred with 1880 of 263,303 tons. Open
hearth structural shapes increased in 1900 over 1890 
by 497,969 tons, or 731 per cent, and over 1880 by 
566,021 tons. 

The average value per ton of iron structural shapes 
in 1900 was $38.82, as compared :with $56.53 in 1890 
and $63.87 in 1880; of Bessemer-steel structural shapes 
$31. 77 in 1900, $53.01 in 1890, and $12fl.88 in 1880; and 
of open-hearth, structural shapes $35.20 in 1900, $58.60 
in 1890, and $123. 94 in 1880. For all kinds of struc
tural shapes (including iron and Bessemer and open
hearth steel) the average value in 1900 was $34.26 per 
ton, against $55.95 in 1890 and $64.28 in 1880. 

In moo the iron structural shapes were produced in 
Pennsylvania, California, and New Jersey, in the order 
named; the Bessemer-steel shrtpe::; in Pennsylvania, 
Ohio, New York, Colorado, and Illinois, in the order 
named; and the open-hearth shapes in Pennsylvania 
and New Jersey. Pennsylvania's production of all 
kinds of structural shapes in 1900 amounted to 766, 995 
tons, valued at $25,5i8,65S (averag·e per ton, $33.35). 
Of the total production 15,445 tons, valued at $617,915, 
were iron (average per ton, $40.01); 225,458 tons, val
ued at $7,032,494, were Bessemer steel (average per 
ton, $31.19); and 526,092 tons, valued at $17,928,249, 
were ·open-hearth steel (average per ton, $34.08). New· 
Jersey produced 45,300 tons of iron and open-hearth 
shapes. No other state reported a production of 35,000 
tons. Pennsylvania produced 57 per cent of all the 

iron shapes, 85.5 per cent of the Bessemer-steel shapes, 
and 92. 9 per cent of the open-hearth steel shapes 
reported for 1900. Its percentage of the grand total 
was 89.5. Almost all the open-hearth shapes reported 
by this state,i.n 1900 were made of basic steel. 

HOOPS, BANDS, COTTON TIES, AND SKELP. 

Iron and steel hoops, bands, cotton ties, and akclp 
were made in 1900 in 6 states, as follows, in the order 
o.f their prominence: Pennsylvania, \Vest Virginia, 
Ohio, Il1inois, Connecticut, and New York. In the 
censuses for 1890 and 1880 bands and cotton ties were 
apparently included with "all other products." No com
parisons for either of the years named are, therefore, 
made with the tonnage and value reported for 1900. 

The production of hoops, bands, cotton ties, and skelp 
in 1900 amounted to 1,195,189 gross tons, valued at 
$49,159,74'7, or an average value per ton of $41.13. Of 
the .total reported Pennsylvania contributed 828,050 
tons, valued at $35,398,558, or an average value per ton 
of $42.75; West Virginia, 158,843 tons, valued at 
$6,282, 700, or an averag·e value per ton of $39.55; Ohio, 
128,188 tons, valued at $4:,452,276, or au average yalue 
of $34. 73 per ton; and Illinois, ol,008 tons, valued at 
$2,100,198, or an average value of $34.42 per ton. The 
total production of the two remaining states amounted 
to less than 20,000 tons. 

ROLLED AND HAl'iil'iIERED CAR AXLES. 

In 1900 two states only (Pennsylvania and New ,J eT
sey) made rolled car axles, their combined production 
amounting to 56,339 tons, valued at $2, 757,051, or an 
average value per ton of $4:8.94. In 1890 the average 
value of the 2,232 tons made was $57.12 per ton, and in 
1880 the average value per ton was $'76.30, 2,348 tons 
being produced. Almost all the rolled car axles made 
in 1900 were reported by Pennsylvania. 

Iron and steel hammered car axles were reported by 
rolling mills located in 6 states in 1900, as follows, the 
states being arranged in the order of their prominence: 
Pennsylvania, Missouri, Michigan, Virginia, Alabama, 
and Delaware. The production of Pennsylvania was 
26,636 tons, valued at $911,698, or an average value per 
ton of $34.23, ltud of Missouri 8,018 tons, valued at 
$344,891, or an averag·e value per ton of $43.01. The 
combined production of the remaining states amounted 
to less than 12,000 tons. 

The average value per ton of the hammered car axles 
reported in 1900 was $37.30, as compared with $56.25 
in 1890 and $81.89 in 1880. The production of 1900 
shows a loss of 5, 917 tons as compared with 1890, but a 
gain of 26, 728 tons as compared with 1880. 

MUCK AND SCRAP BAR PRODUCED FOR SALE. 

A number of rolling mills make a specialty of the 
manufacture of muck bar and iron and steel scrap bar 
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for sale. Other establishments which make muck and 
scrap bar consume a part of their output in the manu
facture of more highly finished forms and sell the re
mainder in the open market. The details given in 
Table 50 relate only to the quantity and ~value of the 
muck and scrap bar made for sale. The quantity and 
value of the muck and scrap bar consumed by the pro
ducing works are, of course, included in the various 
:finished rolled or hammered forms reported by the 
different establishments. 

In 1900 there were 9 states which produced muck: or 
scrap bar for sale, namely, Pennsylvania, Ohio, Indiana, 
"\Ve:it Virginia, New Jersey, Illinois, Virginia, Maine, 
and Kentucky. Outside of Pennsylvania, Ohio, Indiana, 
New Jersey, and "\Yest Vi~inia the quantity made for 
sale was very small, amounting all told to about 1,000 
tons. The average value of the muck and scrap bar 
produced for sale in Pennsylva,nia in 1900 was $29.32 
per ton, in Ohio $27.95 per ton, in New Jersey $31.68 
per ton, and in West Virginia $26.11 per ton. 

Compared with 1890, the production in 1900 of 
muck and scrap bar for sale shows a loss of .J:8,408 
tons, or 19.2 per cent, but compared with 1880 a gain 
is shown of 146,119 tons, or 253.8 per cent. The 
average price per ton in 1900 was $29.16, compared 
with $29.40 in 1890 and $42.41 in 1880. 

PLATES AND SHEETS, EXCEPT NAIL AND TACK PLATE, 

BLACK PLATES FOR TINNING, L~D .ARl\!OR PLATE. 

There were 11 states in 1900 which reported the man
ufacture of iron and steel boiler and other plates and 
sheets, their total production amounting to 1,488,066 
tons, yalued at $68,109,223. In these figures, nail and 
tack plate, black plates or sheets for tinning, and armor 
plate are not included. 

Of the total given above, Pennsylvania reported 
1,067,26!) tons, valued at $±7,561,014, or an average 
value per ton of $44.56; Ohio, 236,931 tons, valued at 
~12,359,818, or an average value of $52.17 per ton; 
Illinois, 81,497 tons, valued at $2,5Hi,793, or an average 
value of $30. 87 per ton; and Indiana, 36, 696 tons, valued 
at $1,921,938, or an average value of $52.37 per ton. 
The other producing states, in the order of their promi
nence, were Kentucky, "\Vest Virginia, Delaware, Ala
bama, Colorado, New Jersey, and Maryland, their 
combined production amounting to less than 66,000 
tons. 

The production of plates and sheets, with the excep
tions noted above, increased 835,373 tons in 1900 com
pared wiJh 1890 and 1,226,003 tons compared with 1880. 
The average value per ton in moo was $45. 77, against 
$60.30 in 1890 and $85.60 in 1880. 

NAIL .AND TACK PLATE. 

Statistics for nail plate were not collected in the cen
i:mses of 1890 or 1880, details for cut nails only being 
given. Tack plate was included with "all other prod
ucts." 

The manufacture of nail plate was reported in 1900 
by 8 states, the total production amounting to 81,101 
tons, valued at $2,466,340, or $30.41 per ton. To this 
total Pennsylvania contributed 40,805 tons, valued at 
$1,020,665, and Ohio 16,09.J: tons, valued at $680,644. 
The other states reporting, were Massachusetts, West 
Virginia, Kentucky, Illinois, California, and Virginia. 
The combined production of these 6 states amounted to 
only 24,202 tons, valued fft $765,031. Details concern
ing the production and value of cut nails will be :found 
in a later table. 

Tack plate was reported by 4 states in 1900, the quan
tity produced amounting to 16,563 tons, valued at 
$650,218. Massachusetts ranked :first, West Virginia 
second, Pennsylvania third, and California fourth, the 
production of Massachusetts amounting to over one
half of the total tonnage reported. 

BLACK PLATES OR SHEETS FOR TINNING. 

Full and complete details concerning the manufacture 
of black plates and sheets for tinning in 1900 will be 
found in a special report on the manufacture of Tin 
and Terne Plates issued by the Twelfth Census. A few 
facts relating to the production of black plates in the 
census year are given below. This branch of the iron 
and steel industry dates from the inauguration of the 
manufacture of tin and terne plates in this country in 
1890, few plates of this character having been made in 
the United States prior to the passage of the tariff act 
of 1890. 

Eight states were engaged in 1900 in the production 
of black plates or sheets for tinning, namely: Penn
sylvania, Indiana, Ohio, West Virginia, Missouri, Illi
nois, Maryland, and Kentucky. The total production 
amounted to 394,01± tons, valued at $20,967,806. Of 
this total 355,077 tons, valued at $18,673,312, were 
Bessemer steel, and 38,937 tons, valued at $2,294,494, 
were open-hearth steel. The average 'value per ton 
of Bessemer steel plates was $52.59, and of open-hearth 
steel plates $58.93. Combining the two grades, the 
average value per ton was $53.22. 

The Bessemer plates were reported by Pennsylvania, 
Indiana, Ohio, West Virginia, Illinois, Maryland, and 
Kentucky, and the open-hearth plates by :Missouri, 
Pennsylvania, Illinois, Ohio, ancl Indiana, all the states 
being arranged in the order of their prominence. Penn
sylvania produced 169,464 tons of Bessemer plates, 
valued at $9,012,437, or an average value per ton of 
$53.18; Indiana, Ohio, and West Virginia produced 
172,132 tons, valued at $8,920,878, or an average value 
of $51.83 per ton. The production of the remaining 
states amounted to 13,481 tons of Bessemer plates, valued 
at $739,997, or an average value per ton of $54.89. 
Missouri produced the largest quantity of open-hearth 
plates, Pennsylvania ranked second, Illinois third, Ohio 
fourth, and Indiana :fifth. The average value per ton 
of the plates produced in Missouri was $65; in Pennsy 1-
vania, $45.17; in Illinois, $6·7.20; ancl in Ohio and Indi
ana, $50. 63. 
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STEEL ARMOR PLATE AND GUN FORGINGS. 

The production of steel armor plate and gun forg
ings during the census year 1900 amounted to 15,302 
tons, valued at $7,526,479, or an average value per ton 
of $491.86. The total production was reported by the 
state of Pennsylvania. Homogeneous steel armor plate 
was first made in the United States in 1890, at Beth
lehem, Pa. In 1891 steel armor plate was also pro
duced at Pittsburg, Pa. American armor plate, which 
enjoys a world-wide reputation for its many points of 
excellence, is now manufactured by immense hydraulic 
presses, at least one of which has an energy of 15,000 
tons. A few years ago the plates were formed into 
shape by heavy rolls or were forged under hammers. 
The thickness of the plate varies from 3 to 18 inches 
for Harvey, armor and from 3 to 12 inches for Krupp 
armor. The dimensions of the heaviest plate ever made 
in this country, which was used on the port turret of 
the war ship Wisconsin, of the United States Navy, are 
as follows: Finished weight, 112,586 pounds; length, 
249! inches; width, 135 inches; thickness, 14 inches. 
This plate was made in 1898 at South Bethlehem, Pa. 
During the same year a barbette plate for the war 
ship Alabama was produced at the same place. It 
weighed 104,340 pounds, was 15 inches thick, 239 
inches long, and 104t inches wide. The heaviest side 
armor plate ever made in the United States was pro
duced at Pittsburg, Pa., in 1895, and weighed when 
finished 97,520 pounds. It was used on the United 
States war ship 01•egon. This plate was 255 inches 
long, 90 inches wide, and 18 inches thick. 

STEEL INGOTS PRODUCED FOR SALE. 

In 1900 eight states reported the production of Bes
semer and open-hearth steel ingots for sale, as follows: 
Pennsylvania, Illinois, West Virginia, Minnesota, New 
York, Michigan, Indiana, and Colorado. Some of these 
ingots were sold to establishments engaged in the manu
facture of heavy forgings, and were, therefore, finished 
under hammers. Much the larger part, however, was 
m1tnufactured into slabs, blooms, billets, bars, and 
other partly finished or completely finished forms by 
rolling mills. 

Pennsylvania reported a production of 84,498 tons of 
ingots for sale in 1900, valued at $2,459,693, or an 
average value of $29.11 per ton; Illinois and West Vir
ginia, 11,904 tons, valued at $206,816, or an average of 
$17.37 per ton; Minnesota, 3,361 tons, valued at 
$50,415, or an average per ton of $15. The production 
by the other states named above was 3,94± tons, valued 
at $64,221, or $16.28 per ton. Both Bessemer and 

open-hearth ingots were reported, but the production 
of each kind was not separately ascertained. 

DIRECT STEEL CASTINGS. 

The production of direct steel castings in 1900 
amounted to 177,156 tons, valued at $14,609,893, or an 
average value per ton of $82.47. Complete details eon
.cerning the manufacture of castings of this character 
will be found in subsequent tables. 

MISCELLANEOUS ROLLED PRODUCTS. 

The production of various forms of rolled iron and 
'lteel not heretofore enumerated amounted in 1900 to 
506,880 tons, valued at $19,202,606, the average value 
of these miscellaneous products being $37.88 per ton. 
Included in the total are splice bars, fish plates, flats, 
rolled blanks suitable for drawing into seamless tubes, 
strip 1:1teel, socket iron and steel, etc. Pennsylvania 
proclucecl 356, 761 tons of miscellaneous forms of rolled 
iron and steel in 1900; Ohio, 29,761 tons; Virginia, 
24,288 tons; Wisconsin, 17,601 tons; Illinoii;, 16,353 
tons; New Jersey, 14,015 tons; New York, 11,969 
tons; Michigan, 10,000 tons; Missouri, 8,378 tons; 
Wyoming, G,080 tons; Indiana, 5,153 tons; Colorado, 
4,000 tons; Maryland, 2,454 tons; and Tennessee, 67 
tons. 

MISCELLANEOUS FORGED PRODUCTS. 

In addition to the hammered car axles, gun forgings, 
and armor plate tibove reported, a number of rolling 
mills and steel works turn out annually a considerable 
quantity of finished light and heavy forgings. In 1900 
there were 8 states in which the rolling mills and steel 
works reported the manufacture of shafting, piston 
rods, connecting rods, cranks, machinery, und marine, 
steamboat, railroad, and other forgings. The total pro
duction of this class of materials in 1900 amounted to 
65,512 tons, vnJued at $6,148,134:, or an average value 
per ton of $93.85. The producing states were Penn
sylvania, 45,626 tons; Illinois, 9,547 tons; Ohio, 4,360 
tons; New York, 3,133 tons; Connecticut, 1,208 tons; 
Missouri, 755 tons; Massachusetts, 547 tons; and Mary
land, 336 tons. 

TOTAL PRODUCTION OF STEEL CASTINGS AND OF ROLLED 

AND FORGED IRON AND STEEL, BY STATES. 

Table 51 shows the total production of all kinds of 
rolled and forged iron and steel by rolling mills and 
steel works in 1900, 1890, and 1880, by .states. Direct 
steel castings are included. So, too, are steel ingots 
when produced for sale. 
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TAHLE 51.-ROLLING MILLS AND STEEL WORKS: QUAN
TITIES OF PRODUCTS, BY STATES, 1880 TO 1900. 

STATES. 
1900 1890 1880 

(Tons.)1 . (Tons.)1 (Tons.)' 

United States ......................... 15,040,129 7,388,244 3,016,038 

Alabama ................................... . 
California .................................. . 
Colomdo ................................... . 
Connecticut ....................•...•........ 
Delaware .................................. . 

100, 318 
2:\,419 

119, 9i2 
4:1, 908 
53, 025 

46, 612 
50,G67 
18, 646 
2.J,756 
52, 176 

580 
12, f100 
4,018 

11, 2rn ... 
30,284 

g~~:b~~~:-~~:~~~1~:::::::::::::::::::::::: :::::::::::: ······2;534· lOJ~~ 
Illinois ...................................... 1,485,346 813,079 287,946 
Indiana..................................... 425,946 98,394 69,536 
Iowa.................................................... 1,056 ........... . 

Kansas...................................... (2) ............ 17,013 

rt;~~~~::::::::::::::::::::::::::::::::::::: 12~:~~ ·1~J~ 5~;~6~ 
Maryland................................... 223,306 18,055 42,f108 
Massachusetts............................... 137,502 134,483 117,620 

m~~i~~~a·:::::::::::::::::::::::::::::::::: f~:~~~ 3~:~~5 ·····-~~'.~~~ 
Missouri.................................... 59,026 24,739 23,8•16 
Nehra•ka ................................... ..... ...... ............ 1,786 
New Hampshire ....................................... -' 5,938 7,123 

H2, 152 140, 425 73, 765 
137' 981 214, 310 221i, 084 

2,737,497 1,007,154 340,562 
4J•05 ............ ···-········ 

8, 503, 852 4, 259, 800 1, 483, 736 

New Jersey ................................ . 
New York .................................. . 
Ohio ....................................... . 

~~~~~i-va:,;10: ::: :: : : ::: : :: : : : : : : : : :: : : : : : : : : 
Rhode Island .. • • • • • .. . • .. . .. • . . . • • . . . . .. • • . 5, GIS 1

1 
11, 613 7, 262 

TenneFsec ........................... ,....... 13,400. 18,438 25,112 
Vermont ................................................ :............ 5,357 
Virginia.................................... 40,943 ! 46,823 31,407 

fi,000 / ....................... . 
352, 814 I 231, 998 60, 212 
187, 371) I 66, 692 54, lM 

9,.122 8, 308 8, 741 
~~~t~~~-~~~::: :: ::: :: : : ::::::::::::: :: : ::: 
Wyoming ................................... 

1 

1 Gross ton of 2,240 pounr1". 
2 The Hingle rolling mill in this state was nclive in moo, but wa• engaged 

exclusively on custom work. 

As stated heretofore, the production of all kinds of 
materia1s by ro11ing mills and steel works in 1900 
increased 7,651,885 tons compared with 1890 and 
11,994,091 tons compared w.ith 1880. 

Pennsylvania made 56.5 per cent of the total produc
tion in 1900, compared with 57.7 per cent in 1890 and 
48. 7 per cent in 1880; Ohio made 18.2 per cent in 
1900, 13.6 per cent in 1890, and 11.2 per cent in 1880; 
Illinois made 9.9 per cent in 1900, 11 per cent in 1890, 
and 9.5 per cent in 1880; Indiana made 2.8 per cent in 
1900, 1.3 per cent in 1890, and 2.3 per cent in 1880; 
·west Virginia made 2.3 per cent in 1900, 3.1 per cent 
in 1890, and 2 per cent in 1880; and Maryland made 
1.5 per cent in 1900, 0.2 per cent in 1890, and 1.4 per 
cent in 1880. No other state made over 1.3 per cent 
of the total product in 1000. 

In 1900 Pennsylvania increased its production over 
1890 by 4,244,052 tons, or \l\J.6 per cent, and over 1880 
by 7,020,116 tons, or 473.1 per cent. Ohio increased 
its production in moo over 1890 by 1,730,343 tons, or 
17L 8 per cent, and over 1880 by 2,396, 935 tons, or 
703. 8 per cent. In Illinois the increase in 1900 over 1890 
was 672,267 tons, or 82. 7 per cent, and OYer 1880 it was 
1,197,400 tons, or 415.8 per cent. Indiana shows an 
increase of 327,552 tons, or 332. 9 per cent, in 1900 over 
1890, and of 356,410 tons, or 512.6 per cent, over 1880. 
In ·west Virginia the increase in 1900 over 1890 amount
etl to 120,816 tons, or 52.1 per cent, and over 1880 to 

292,602 tons, or 486 per cent. In Maryland the pro
duction, which had fallen from 42,508 tons in 1880 to 
18,055 tons in 1890, increased over tenfold in the 
decade from 1890 to 1900. The increase in this state 
was clue almost entirely to the starting of a large steel
rail plant at Sparrows Point in 1891. 

Comparing the production of 1900 with 1890, it is 
found that 6 states, namely, Maine, Hhode Island, New 
York, Virginia, Tennessee, and California, report a 
smaller production in the former year than in the lat
ter year. The falling off in New York was especially 
marked, the production in 1880 in this state being much 
larger than in 1900. The decrease in the twenty years 
amounted to 88,103 tons, or 39 per cent. Maine also 
shows a smaller production in 1900 as compared with 
1880, but thi::; decrease was caused by the destruction 
by fire of its single actiYe establishment soon after the 
opening of the census year, and by its enforced idleness 
until shortly after the close of the census period. Had 
this establishment been in continuous operation Maine 
would probably have shown a fair growth in production 
a;; compared with both 1890 and 1880. Kansas does not 
appear as a producer in 1900, although its single rolling 
mill was in op'eration in that year. It was engaged, 
however, exclusively on custom work and repairing. 

PRODUCTION OF IRON AND STEEL CUT AND WIRE NAILS, 

In the census report for 1890 a table giving the 
total production of iron and steel cut and wire nails in 
the United States in 1880 and 1890 appeared. For 
comparative purposes this table is repeated below, the 
details for 1900 being added. 

TABLE 52.-PRODUOTION OF IRON AND STEEL CUT NAILS 
AND WIRE NAILS: 1880, 1890, AND 1900. 

KEGS OF 100 POUNDS. 

KINDS, -
I 

! 
1900 1890 I 1880 

I 
' 

8, 750,3461 Total. ................................ 9,079, 345 I 5, 056, GOO 
I ! 

I 
Irg~t ii~\Y~'.~:.~. i.~~~-~~-~. ~~:::'. ~~~- ~:~~: .1 

i 
I 

5, 857,030 I 1,689, 143 I 5, 05G, r.DO 
Iron and steel wire nails .................. , 7,390, 202 I 2, 893, 316 (') 

I 
1 Not reported. , 

In 1880 and 1890, and in 1900 as well, almost all the 
iron and steel cut nails made were reported by estab
lishments which rolled their own nail plate. On the 
other hand, out of the 49 establishments which reported 
iron and steel wire nails in 1890, only 9 rolled the rods 
ancl drew the wire from which the nails were made, 
the remaining 40 establishments purchasing either the 
·rods or wire. These 9 establishments reported in 1890 
a total production of 1,142,927 kegs of 100 pounds, 
while the 40 establishments reported a production of 
1,750,389 kegs. Of the total production, all but 1,040 
kegs were made from steel wire. In 1880 steel wire 
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nails were not made in commercial quantities in the 
United States, and for that year they do not therefore 
appear in the table. It was not until 1883 or 1884 that 
wire nails came prominently into the market as a com
petitor of cut nails. Steel cut nails were not made 
until about 1883. Combined iron and steel cut nails 
were made in the same year. 

In 1900, 11 establishments which rolled rods and drew 
wire reported a production of 4,603,010 kegs of iron 
and steel wire Mils, and 48 establishments which made 
whe nails from purchased wire, or drew wire from pur
chased rocls for use in their own nail factories, reported 
a production of 2,787,192 kegs; the total production 
was therefore 7,390,202 kegs. Of the establishment'l 
which rolled their own rods, 1 was locatetl in Massa
chusetts, 6 in Pennsylvania, 3 in Ohio, and 1 in Indiana. 
Of those which produced nails from purchased wire or 
from wire drawn from purchased wire rods, 4 were 
located in Massachusetts, 1 in Rhode Island, 2 in Con
necticut, 5 in New York, 6 in Pennsylvania, 1 in Mary
land, 1 in West Virginia, 4 in Ohio, 2 in Indiana, Hin 
Illinois, 1 in Michigan, 4 in Wisconsin, 1 in Kansas, 1 
in Washington, and 1 in California. 

In 1900 there were 23 establishments which reported 
the manufacture of iron and steel cut nails, the total 
production amounting to 1,689,143 kegs. Of these 
establishments, 19 rolled the nail plate consumed in their 
nail factories and 4 purchased the plate from w.hich the 
nails reported were cut. The former establishments, 
which produced all told 1,658,443 kegs, were located as 
follows: Massachusetts, 2; New Jersey, 1; Pennsyl
vania, 8; Virginia, 1; "\Vest Virginia, 2; Kentucky, l; 
Ohio, 3; and Illinois, 1. The establishments which 
made nails from purchasccl plate procl.uccd in all 30, 700 
kegs. They were located as follows: Maryland, 1; 
Indiana, 1; and Illinois, 2. 

The decline in the cut-nail industry has been quite 
rapid since the crtlendar year 1886, when, according to 
the reports of the American Iron and Steel Association, 
the maximum production of 8,160,973 kegs was reached. 
According to the same authority there has been a 
further decline in production since the close of the 
census year, 1900, the output in ,the calendar year 1901 
amounting to only 1,542,240 kegs, or 282,509 kegs less 
than were produced in 1856, when 1,824,749 kegs were 
made. Of the production in 1901, 1,509,248 kegs were 
made by 18 establishments which rolled their own nail 
plate, and 32,992 kegs by 6 establishments which pur-

chased from rolling mills the nail plate used in their 
cut-nail factories. 

Wire nails, on the other hand, show a strong and 
steady growth during the last fifteen yeai·s. In 1886 
the estimated production of 27 establishments was 
600,000 kegs; 1 in 1890, as shown in the table, the pro
duction amounted to 2,8B3,316 kegs, and in 1900 to 
7,390,202 kegs, an increase over 1890 of 4,496,886 kegs, 
or 155.4 per cent. In the calendar year 1901 the out
put, according to the association above named, was 
9,803,822 keg·s, or almost Hix and one-half times the 
production of cut nails in the same year. This large 
production was reported by 61 works, of which 18 made 
the rods and drew the wire from which the nails were 
made and 43 purchased the necessary materials either 
in the form of wire or in the form of rods, establish
ments of the latter class drawing these purchased rods 
into wire in their own plants. The value at works 
of the iron and steel cut nailH produced in 1900 was 
approximately -$2 per keg. Of the wire nails it was 
about $2. 70 per keg. 

IRON AND STEEL WIRE. 

The quantity and value of the iron and steel wire 
reported by rolling mills and steel works in 1900 
amounted to 579,595 tons, valued i1t $35,283,688, or an 
avcrnge value per gross ton of $60. 87. The rolling mills 
which drew wire were located in 7 states, as follows: 
Pennsylvania, Ohio, Massachusetts, New Jersey, Illi
nois, Indiana, and Connecticut. Pennsylvania produced 
230,839 tons, valued at $12,980,134, or an average value 
per ton of $56.23; Ohio produced 181,462 tons, valued 
at $10,386,098, or $57.24 per ton; Massachusetts, 
77,731 tons, valued at $5,829,825, or $75 per ton; New 
Jersey, 27,873 tons, valued at $2,457,429, or $88.17 
per ton; Illinois, 27,467 tonH, valued at $1,508,822, 
or $54.93 per ton; Indiana, 24,623 tons, valued at 
$1,401,380, or $56.91 per ton; and Connecticut, 9,600 
tons, valued at $720,000, or $75 per ton. 

The wire strrti.stics given above do not by1:any means 
represent the total quantity and value of the iron and 
steel wire produced in the United States during the 
census year 1900, as the output only of those estab
lishments which drew wire as well as rolled iron or 
steel in that year is included. During 1900 at least 50 
establishmentA manufactured wire from purchased rods. 
Neither the production nor the value of this wire is 
included in the figures given. 

1 Publications of the Ameriean Iron and Steel Association. 

STEEL INGOTS AND STEEL CASTINGS. 

In the tables which follow the production and value 
of a.11 kinds of steel ingots and direct steel castings for 
the census year 1900 are given in detail. Comparative 
statistics of steel production for 1900, 1800, and 1880 
will be given later. 

PART rv~-MANF~-5 

PRODUCTION OF BESSEMER STEEL INGOTS AND CASTINGS. 

Bessemer steel is made from pig iron taken in a mol
ten state from cupolas or from blast furnaces and run 
into a converter. Air is then blown through the met!ll, 
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usually under high pressure, the oxidizing influence of 
the air eliminating the carbon and silicon from the 
molten iron. . Spiegeleisen or ferromanganese, contain
ing known percentages of both carbon and manganese, 
are introduced into the converters while the metal is in 
a molten state, the desired percentage of carbon thus 
being restored. The effect of the manganese is to liber
ate the oxygen which has been injected into the molten 
mass by the blast. 

Bessemer steel was first produced in the United States 
in commercial quantities in 1867. For many years 
thereafter it was used almost exclusively for the manu
facture of rails. In 1880 there were, all told, 11 Besse
mer steel establishments in this country, all of which 
were built for the manufacture of steel rails, the Besse
mer converters in many cases having been added to 
works which had previously been engaged in the pro
duction o:f iron i·ails. Over 75 per cent of the Be>;semer 
ingots produced in 1880 were converted into steel rails. 
The 11 establishments were located in 5 states, namely, 
New York, Pennsylvania, Ohio, Illinois, and Missouri. 
Ten years later, in 1890, the number of Bessemer steel 
establishments (includh~g works equipped for the manu
facture of Clapp-Griffiths and Robert-Bessemer steel, 
both of which are modifications of the standard Besse
mer process) had increased to 51, located in 11 states, 
namely, Massachusetts, New York, Pennsylvania, Vir
ginia, West Virginia, Ohio, Illinois, Indiana, Michigan, 
Missouri, and Colorado. Steel rails still consumed the 
larger part o.f the ingots made, about 51 per cent of 
the ingots produced in 1890 having been used for their 
manufacture. 

Since 1880 at least four modifications o.f the standard 
Bessemer process have been introduced into the United 
States, namely, the Clapp-Griffiths process from Eng
land in 1884, the Robert-Bessemer process from France 
in 1888, the \Valrand-Legenisel process, also from 
France, in 1895, and the Tropenas process :from England 
in 1898. As in the standard Bessemer process the mol
ten metal is decarbonized and desiliconized by the use 
of air in all the processes named, the modifications ex
isting in the converters and in the manner in which the 
air is blown through or across the metal. 

As a rule the Clapp-Griffiths converters ranged in ca
pacity from two to three gross tons. The Robert-Besse
mer and the Tropenas process are each used in this 
country solely for the manufacture of steel castings. 
The capacity of the Robert-Bessemer converters ranges 
from H to 2 tons and that of the Tropenas converters 
from 1 to 2 tons at each blow. 

Clapp-Griffiths steel was first produced in the United 
States at Pittsburg, Pa., on March 25, 1884. In 1890 

there were 6 establishments which were equipped with 
converters for the production of steel by this procl:lss, 
4 of which were in ·operation, their total production 
amounting to 69,314 gross tons. In 1900 all of these 
plants had been abandoned except 1 establishment in 
Massachusetts with 1 converter, and this converter was 
idle. 

Robert-Bessemer steel was first produced in this 
country experimenta1ly at Springfield, Ohio, in Sep
tember, 1888. In 1890 there were 5 completed plants 
which were equipped with converters for the manufac
ture of steel by this process and 1 plant was in course 
of construction. The production of Robert-Bessemer 
steel, principally in the form of castings, amounted to 
4,361 gross tons in 1890. In 1900 the number of Robert
Bessemer plants had decreased to 1, which was equipped 
with 2 converters. All the plants reported in 1890, with 
the exception of the one just mentioned, had been 
abandoned or dismantled in the intervening ten yen,rs. 
The production of Robert-Bessemer steel in 1900, all 
in the form of direct castings, amounted to 2,300 tons, 

Walrand-Legenisel steel was first produced in this 
country in a small converter at East Chicago, Incl., 
in 1895, steel castings only being made. In 1896 thhi 
converter, which had a capacity of 1,000 pounds, wnH 
removed to Chicago, Ill., where it was put in opern· 
tion in the same year, its output still being confined 
to steel castings. It ran for a short time only, and 
was dismantled in 1897. 

Tropenas steel was first produced in the United StatoH 
at Derby, Conn., in May, 1898. In 1900 there wero 5 
establishments which were equipped for the manu:f'n.c
ture of steel by this process. The production of 3 of 
these establishments amounted to 747 tons, all in tho 
form of steel castings. In addition two establishments 
(one in Connecticut and one in California) oper11tod 
Tropenas converters in 1900 and made about 150 tons 
o:f castings. These establishments also produced other 
products, which exceeded in value the steel castings 
made. As in census compilations establishments 11re 
classified according to the articles of chief value pro
duced, the 150 tonR of steel castings above mentioned 
are not included in the steel statistics given in Tabin 
53. If this product be added to the 747 tons above 
reported, a total of 897 tons of Tropenas castings il:l 
reached for the census year 1900. 

Table 53 shows the production and value by states 
of the Bessemer steel ingots and castings prodncecl in 
the United States in the census year 1900; also the mun
ber of active and idle establishments and the number of 
active and idle converters for the same year. 
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TABLE 53.-BESSEMER STEEL WORKS: EQUIPMENT, CAPACITY, AND PRODUCTION, BY STATES, 1900. 

NUMBER OF ESTAB· 
LISHMENTS. 

CONVERTERS, INGOTS AND CASTINGS. 

STATES. Active. Idle. Total. Ingots. Castings. 

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

California,• Colorado, and Illi-
nois ........................ . 

Connecticut• ................. . 
Indiana, Kentucky, and 

Maryland .............. _ .. . 
Massachusetts ............... . 

Total, 

42 

--
5 
1 

4 
1 

Active. Idle. 

----
33 9 

----
5 •·•·•··· 1 ....... . 

Num-
ber. 

--
70 

--
11 
1 

Dail¥ 
capacity, 

tons.' 
---

34, 925 
---

5,657 
8 

2 4 2,500 
l """""""" ......... . 

2 

Num-
ber. 

21 
--

4 
1 

Dailr 
capacity, 

tons.1 
Tons.' Value. Tons.1 Value. Tons.1 Value. 

3,i195 7,532, 028 $132, 113, 984 7,528,267 $131, 791, 519 3,761 5322,465 

1,340,421 17, 195, 086 1, 339, 738 17,160,401 683 34,685 

830 326, 057 5, 425, 461 326, 057 5, 425, 461 ................. . 
1-00 .................................................................... .. 

Michigan, Minnesota, and 
Wisconsin• ............... .. 

NewYork .................... .. 
4 1 5 50 2 300 3,000 278,500 ............ .............. s,ooo 278,500 

~ .... "ii" ...... ~. """i2" ... ·7;573· ..... -~- ...... ~~~- . "i;ii97,"35:i" """:i2; 773,'262" "i;697;35:i" ""32,"773;262. :::::::: :::::::::: Ohio ........................ .. 
Pennsylvania ................ . 
Virginia and West Virginia •. 

17 14 3 33 17,977 9 1,400 3,911,127 71,197,603 3,911,049 71,188,323 78 9,280 
3 2 1 4 1, 160 2 200 254, 070 5, 244, 072 254, 070 5, 244, 072 ..... -........... . 

t Gross ton of 2,240 pounds. 
•The quantity 1tnd value of the steel produced in California is included in the products reported by shipbuilding establishments. 
•The quantity and value of Bessemer steel produced by I establishment in Connecticut is included in the products reported by establishments engaged in 

the manufacture of ordnance and ordnance stores. 
•one idle Bessemer steel plant in Wisconsin is connected with an establishment which produces cast-iron pipe. 

O:f the 42 establishments which contained Bessemer 
converters in 1900, 33 were active and 9 were idle. 
These 42 establishments were equipped with 91 con
verters, of which 70 were active during that year and 
21 were idle. The total daily capacity of the 91 con
verters was 38,420 tons, of which the active establish
ments reported 34, 925 tons and the idle establishments 
3,495 tons. Allowing 300 working clays, this would give 
an annual capacity of 11,526,000 tons. Of the 42 
establishments reported, 35 were equipped for the man
ufacture of standard Bessemer steel, 1 for the mttnufac
ture of Clapp-Griffiths steel, 1 for the manufacture af 
Robert-Bessemer steel, and 5 for the manufacture of 
Tropenas steel. Of the 35 standard Bessemer plants, 32 
were equipped for the manufacture of steel by the acid 
process and 3 for the manufacture of steel by the basic 
process. The 32 acid plants were equipped with 72 con
verters and the 3 basic plants with 8 conve1·ters. The 
Clapp-Griffiths plant was equipped with 1 converter, 
the 5 Tropenas plants with 8 converters, and the single 
Robert-Bessemer plant with 2 converters. 

Attention was called in the census report for 1890 to 
the increase in the capacity of the standard Bessemer 
converters in use in that year as compared with those in 
use in 1880, the usual capacity in the year last named 
having been 5 tons, while in the year first named con
verters of 10 to 12 tons were in use. Since 1890 the 
capacity of the converters at a number of Bessemer 
plants has been further increased to 15 tons, while at 
1 establishm13nt 20-ton converters have been installed. 

Sixteen states report plants equipped with Bessemer 
converters in 1900, but in only 12 of these states were 
these converters in operation, Massachusetts, New York, 
Virginia, and Indiana all reporting idle Bessemer 
plants. Of the 12 producing states, 3 report the manu
facture of ingots and castings, 4 the manufacture of 
ingots only, and 5 the manufacture o:f castings only. 

The total production of Bessemer steel ingots and 
castings amounted in 1900 to 7,532,028 tons, valued .at 

$132,113,984. Of the total, 7,528,267 tons, valued at 
$131,791,519, or $17.51 per ton, were ingots, and 3,761 
tons, valued at $322,465, or $85.74 per ton, were 
castings. 

Pennsylvania made 51. 9 per cent of the total produc
tion of Bessemer steel ingots and castings in 1900, 
Ohio 22.5 per cent, and Illinois 16.1 per cent. These 
3 states made 90.5 per cent of the total output. No 
other state produced as much as 3.5 per cent. 

Michig::tn produced 61.2 per cent of the total output 
o:f Bessemer steel castings. No other state made 18 per 
cent. The average ' al.ue of the steel ingots produced 
by Pennsylvania was $18.20 per ton; by Ohio, $19.31 
per ton; by Illinois, $12.43 per ton; and by the remain
ing sfates, $18. 02 per ton. 

Table 54 shows the number of active converters, the 
quantity of steel castings made, and the value o:f these 
castings for Robert-Bessemer and Tropenas plants :for 
the yeu,r 1900. No idle converters were reported, and 
no ingots were made by either of the processes named. 
The single idle Clapp-Griffiths converter in existence in 
1900 is not included in the table. 

TABLE 54.-ROBERT-BESSEMER AND TROPENAS STEEL 
WORKS: EQUIPMENT, CAPACITY, AND PRODUCTION, 
BY S'l'ATES, 1900. 

STATES. 

Number 
of 

establish
ments. 

ACTIVE 
CONVERTERS. 

Daily 
Number. capacity, 

tons.• 

CASTINGS. 

Tons.1 Value. _________ , ___ ------ ------
United States ........ . 

ccinnect!cnt ............... .. 
California ................. .. 
Illinois ..................... . 
Michigan .................. . 
M~nnesqta ................ .. 
W1sconsm ................... . 

10 115 3, 047 $283, 974 

====-== 
•1 
•1 

1 
1 
1 
I 

1 
1 
3 
2 
1 
2 

8 I 7 
50 
10 3,047 
10 
30 

288, 974 

~~g1~J~~ ~{s~;t~tt0~~~~lisl1ments classified as "ordnance and ordnance 
stores.'' 

•Included also with establishments engaged In shipbuilding. 
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In addition to the tonnage given above, 1 establish
ment in Connecticut produced 89 tons of Tropeims 
castings. This tonnage (and the value thereof) has 
been included in the. report for establishments engaged 
in the manufacture of ordnance and ordnance stores. 
One establishment in California also produced a small 
quantity of Tropenas castings, but neither the tonnage 
nor rnlue of these castings is included in the table, both 
item:':! haying been included in the report for the iron 
and steel shipbuilding industry. 

Of the total value of the Hobert-Bessemer and Tro
penas steel castings reported for moo Michigan con
tributed 75.5 per cent and Wisconsin, 21.3 per cent. 
No other :::tate contributed as much as 1.7 per cent. 

l'IWDUCTION 01'' OPEN-HEARTH STEEL INGOTS AND 

CASTINGS. 

Open-hearth steel is usually made in a regenerative 
furnace, line(l with :fire brick and having an acid or a 
basic bottom. A mixture of pig iron and steel scrap, 
or other highly refined material, is melted to the desired 
condition. It if; then fapped into a ladle, a certain 
quantity of spiegeleisen or ferromanganese being added 
either in the furnace or ladle in order that the desired 
percentage of carhon may be obtained. From the ladle 
the steel is run into ingots or direct castings. The 
melted mass, prior to the addition of spicgeleisen or 
ferroinanganese, is termed the bath. Artificial or 
natural gas, highly heated, is used to melt the pig iron 
and scrap. In the open-hearth furnaces the pe.}-'centage 
of carbon ean be readily regulated. In an acid furnace 
the slag contains usually 4:5 per cent of silica and 
upwards~ while in a basie furnace the slag as a rule 
contains less thtm :m }Jer cent of silica. 

Open-hen,rth steel was first produced in the United 
States at Trenton, N .• J., in December, 1868, the con
struction of a furnace having been commenced in the 
spring of the year named. Thb pioneer enterprise 
was not a commercial success, and it was abandoned 
after about two years of experimental work. A con
siderable quantity of steel was made, but as a rule it 
could only be rolled at an extremely high temperature. 
The furnnce had a melting capacity of about 4 or 5 tons 
at each heat. 

The second plant to manufacture open-hearth steel in 
the United States was erected at South Boston, Mass., 
in 1869-70, the first steel being made early in the latter 
year. The enterprise was a commercial success from 
the start, the steel produced being of good quality. It 
wa.s at first largely used for the manufacture of iron 
rails with steel tops or beads, the steel welding with 
the iron perfectly. Subsequently the manufacture of 

steel-headed rails was discontinued. The steel was then 
rolled into plates, which were used for boiler and fire
box purposes. This fumace had a capacity at each melt 
of 5 tons. It was operated, night and.day, for several 
years. 

In 1871 the erection of a 5-ton furnace was com
menced at Nashua, N. H. It was completed and put in 
operation in 1872. Forgings for marine and railroad 
use were largely made. Boiler and fire-box plates were 
also produced, and, later, locomotive and car-wheel tires. 

In 1871 or 1872 an open-hearth furnace of about 5 
tons capacity was erected at Pittsburg, Pa. It was put 
in operation about the same time as the N~ishua enter
prise. Mild steel was made in considerable quantities, 
and was used in the manufacture of plates for boilers, 
fire boxes, etc. All the works named above used 
the acid process. Other establishments were shortly 
erected in different sections of the country, but, as 
will be shown later on, the growth of the open-hearth 
steel industry in the United States was not rapid until 
after the basic process had been firmly established. 

Basic open-hearth steel was first commercially pro
duced in the United States in 1886, at Cleveland, Ohio, 
although steel by the basic process had been made ex
perimentally in a Bessemer converter at Steelton, .Pa., 
in the spring of 1884. In 1888 basic open-hearth steel 
was also manufactured commercially at Homestead, Pa. 
In the census year 1900, as will be presently shown, 
over 70 per cent of the open-hearth steel made in the 
United States was produced by the basic proceHs. In 
1890, however, only a very small percentage of the 
total production was made by this process. 

In 1880 the melting capacity of the open-hearth fnr
naces was from 7 to 10 tons per beat. In 1890 the size 
had increasecl considerably, a number of plants having 
furnaces with a melting c.apacity of from 20 to 30 tons. 
In 1900 the size had still further increased, a large 
number of plants being equipped with 50-ton furnaces, 
and at least one plant with a 75-ton furnace. 

The production of open-hearth steel ingots and cast
ings in tbe United States in the census year 1900 by th~ 
acid and basic processes amount~d to 3,044,356 tons, as 
compaTed with 480,035 tons in 1890 and 75,269 tons in 
1880, an increase in 1900 over 1890 of 2,564,321 tons, 
or 534.2 per cent, and over 1880 of 2,969,087 tons, or 
3,944.6 per cent. The average value per ton of tho 
open-hearth steel made in 1900 was $23. 60. 

Table 55 shows the production and value of acid and 
basic open-hearth steel ingots and castings in 1900 by 
states; also the number of active and idle establish
ments and the number of active and idle furnaces fo1 
the same year. 
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TABLE 55.-0PEN-HEARTH STEEL WORKS: NUMBER OF ESTABLISHMENTS AND FURNACES, AND PRODUCTION 
AND VALUE OF ACID AND BASIC INGOTS AND CASTINGS, BY STATES, 1900. 

INGOTS AND CASTINGS. 

NUMBER OF 
ESTABLISH~IENTS. 

STATES. 
NUMBER OF FURNACES. i I 
---~----,---! ___ T~o-ta_1. ___ 

1 
____ A~ci_d. ____ 

11 
____ B_a~si._c_. ___ _ 

____________ 

1

_T_o_ta_1. Active. Idle. Tot~ Active. Idle. I Gross tons.I Value. I' Gross tons. Value. 
I 

Gross tons. I Value. 

United States................ 96 82 14 331 307 24 3,014,356 
1 

$71,855,172 --;~ ~-;;;; 2, 153,835 $-13, 509, 506 

Connecticut and Mussachusetts ... !--4 --4 ~ -U --1-1 -- 52,-354 i 2,354,503 1· 36,074 - 1,727,6231 
New Jersey and New York........ IO 6 4 21 15 6 6·1 283 2, 729,880 39, 783 2,09-1,880 

16,280 1· 626,880 
24,500 635,000 

Illinois .. . .. . .. .. .. .. . .. . .. . . .. . .. . 6 5 1 26 24 2 249: 313 6, 026, 723 34, 4,12 1, 150, 400 
Alabama, Kentucky, M11ryland, 

214,871 4,876,323 

nncl Tennessee ................... . 
Ohio ........................... : .. . 

48,191 D39, li01 
62,394 1,333, 820 

7 4 3 20 14 6 50,535 1,001, 406 2,344 61, 905 
8 8 ········ 29 27 2 11'1, U26 3,459,900 52, 532 2, 126, 080 

Indiana .......................... . 
Pennsylvania ................... .. 

21, 135 431,225 
1, 746,522 33, 628,278 

5 5 ...... 4. 8 8 """(;' 51, 953 1, 441, 837 30, 818 1,010, (112 
49 45 205 199 2,437, 918 53, 639, 364 691, 396 20,011, 086 

Michigan, Minnesota, Missouri, 
and Wisconsin .................. . 7 5 2 11 9 

Fifteen states made open-hearth steel in 1900, as com
pftred with 10 in 1890 and 9 in 1880. In 1900 Pennsyl
vania produced 80.l per cent of the total output of the 
whole country, II1inois 8.2 per cent, and Ohio 3.8 per 
cent, these 3 states making 92.1 per cent of the total 
production. No other state made over 1.8 per cent. 

Acid·open-hearth steel was produced in 12 states in 
1900. Of the total output Pennsylvania contributed 
'77.6 per cent, Ohio 5.9 per cent, Massachusetts 4 per 
cent, Illinois 3. 9 per cent, Indiana 3. 5 per cent, and 
New .T ersey 3.4 per cent. The production of no other 
state exceeded 1.2 per cent. The average value per 
ton of the acid open-hearth steel ingots and castings 
made in 1900 was $31. 83. 

Basic open-hearth steel was produced in 10 states in 
:i'.900. Pennsylvania was far in the lead of all other 
states, its output amounting to 81.1 per cent of the totf1l 
production. Illinois was second, producing 10 per cent, 
and Ohio was third, its production rtmounting, however, 
to only _2. 9 per cent. Afabama ranked fourth, its pro
duction amounting to 2.2 per cent. No other state 
made over 1 per cent. The average value per ton of 
the basic open-heart\l ingots 11nc1 castings produced in 
1900 was $20.20. 

The number of active and idle establishments in 1900 
which were equipped for the maunfacthre of acid or 
basic open-hearth steel, or both, was 96, of which 82 

19, 942 1,038,479 21 23,074 1,201,559 3,132 163, 080 I 
i ~ 

·----~ --·-- -

were active during the census year and 14 were idle. 
The 82 active establishments had, all told, 307 furnaces, 
of which 131:! were acid and 168 were basic. The 14 
idle establishments had 13 acid furnaces and 11 basic 
furnaces. In addition, at the close of the census year, 
14 establishments were erecting 43 open-hearth fur
naces, 11 to manufacture steel by the acid and 32 by the 
basic process. The 11 acid furnaces were being erected 
in the following states: Delaware, 1; Massachusetts, 2; 
Missouri, 1; Ohio, 2; and Pennsylvania, 5. The 32 
basic furnaces were being constructed in the states 
named: Alabama, 1; Delaware, 4; Illinois, 4; Indiana, 
2; Kentucky, 3; Missouri, 2; Ohio, 1; and Pennsylvania, 
15. The 3 furnaces in Kentucky were partly erected 
prior to the opening of the census year, and work upon 
them stopped; they were not completed at the close of 
the census year. 

Of the 82 active open-hearth establishments reported 
.for 1900, 46 produced 11cid steel only, 1H produced 
basic steel only, and 17 produced both acid and basic 
steel. In 1900 the number of open-hemth establish
ments which produced ingots only was 38; castings 
onls, 32; and both ingots and castings, 12. 

Table 56 shows the production and value of acid and 
basic open-hearth steel ingots and crtstings separately 
by sfate8. 

TABLE 56.-0PEN-HEARTH STEEL WORKS: PRODUCTION AND V .A.LUE OF ACID AND BASIC INGOTS AND CASTINGS, 
BY STATES, 1900. 

ACID AND BASIC. 
Number 

STATES. 
of pro-

Castings, ducin;h Total. Ingots. 
establis . 

men ts. 
Gross tons. Value. Gross tons. Value. Gross tons. Value. 

United States .......................................•..........•.•.... 82 3,0-14,856 $71, 855, 172 2,878,827 $58, 850' 581 1G5,529 $13, 004, 51)1 

Connecticut and Massachusetts .................... , ...................... . 
New York, New Jersey, and Maryland ................................... .. 
Alabama and Tennessee .................................................. .. 
Illinois and Indiana ....................................................... . 
Mfohigan, Minnesota, Missouri, and Wisconsin .......................... .. 
Ohio ....................................................................... . 
Pennsylvania .............................................................. . 

4 52, 354 2, 354, 503 4<1, 844 1, 769, 440 7,510 585,063 
'7 66, 533 2, 786, 130 <19, 750 1, 269, 250 lG, 783 1,516,880 
3 48, 285 945, 156 48, 191 939, 501 94 li,655 

10 301, 200 7,4G8, 560 256,859 4, 352, 997 4•1,,107 a, 115,563 
5 23, 074 1, 201,559 12, 617 382, 179 I0,457 819,880 
8 114, 926 8, 459, 900 96, 824 2,049, 162 18,102 l,•110, 788 

245 2, 437, 918 53, 639,364 2, 369, 742 48,088, 052 68,176 5,551,312 

1 Includes1 establishment in New York which was oi:ierated experimentally, but which did not produce steel commercially. 
2 Includes 1 active establishment, the products of wluch are reported with establishments classed as "foundry and machine shop products." 
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TABLE 56.-0PEN-HEARTH STEEL WORKS: PRODUCTION AND VALUE OF ACID AND BASIC INGOTS AND CASTINGS, 
BY STATES, 1900-Continued. 

ACID. 
Number 

STA.TEil. 
of pro· 
ducing Total. Ingots. Castings. 

establish· 
ments. 11----i----111--------1 I 

-----------------------i--- Gross to~s. __ v_a1_ue_._
11

_G_r_os_s_to_n_s._
1 
__ v_a_1_ue_._

1 
Gross tons. __ v_ai_u_e._ 

82 890, 521 $28, 345, 666 761, 516 $17, 969, 322 129, 005 United St1ites ........................................................ . 

Connecticut and Massachusetts ........................................... .. 
New York, New Jersey, anrl Maryland .................................... . 
.Alabama and 1'ennessee ................................................... . 
Illinois and Indiana ...................................................... .. 
Michigan, Minnesota, Missouri, and Wisconsin ........................... . 
Ohio ....................................................................... . 
Pennsylvania .............................................................. . 

4 
17 
3 

10 
5 
8 

245 

36, 074 
42,033 

94 
65,260 
3,132 

52, 532 
691, 396 

1, 727, 623 
2,151, 130 

fi, 655 
2,161, 012 

163,080 
2, 126, 080 

20, 011,086 

28, 564 1, 142, 560 
25, 250 634, 250 

· · · .. 44; 423 · · .. · · · 801i; 232 · 
2, 275 63, 700 

34, 430 715, 842 
626, 574 I 14, 013, 2s8 

BASIC. 

7,510 
16, 783 

94 
20, 837 

857 
18,102 
64,822 

$10, 376, 344 

585, 003 
1,516,880 

5, ll1i5 
1, 300, 780 

99,880 
1,410,7:l8 
5, 397,8,18 

Number 1J----,.------,-,---------,~------of pro-
STATES. ducing Total. Ingots. Castings. 

establish-ments. 11----.-----11---~----11--------
Gross tons. Value. 

United States ....................................................... .. 82 2, 153, 835 $43, 509, 506 

Connecticut and :Massachusetts .......................................... .. 
New York, New Jersey, and Maryland .................................... . 
.Alabama and •rennessee ................................................... . 
Illinois and Indiana ....................................................... . 
Michigan, lliinnesota, Missouri, and Wisconsin .......................... ; . 
Ohio ....................................................................... . 
Pennsyl vanln ...........•.•.. , .•............................................ 

4 16, 280 620,880 
17 24, 500 635,000 

3 48,191 939,501 
10 236, 006 5,307,MS 
5 19, 942 1,038,479 
8 62,394 1, 333,820 

245 1, 746, 522 33,628,278 

Gross tons. Value. Gross tons. Value. 

2,117,311 

16,280 
24, 500 
48, 191 

212,•136 
10, 342 
62, 394 

1, 743, 168 

$40, 881, 259 

626, 880 
635, 000 
939, 501 

s, 552, 765 
318, 479 

1, 333,820 
38,474, 814 

$2, 628, 247 

..... 23; 570" .... "i; 75,i,'783 
9, 600 720, 000 

...... 3;354· ....... iti3,'41i·i 

1 Inclndes l establishment in New York which was oi;>ernted experimentally, but which did not produce steel commercially. 
•Includes 1 active establishment, the products of w h1ch are reported with establishments classed as " foundry and machine shop products." 

Eleven states in 1900 produced either acid or basic 
open-hearth ingots and 11 states likewise produced 
either acid or basic castings. Four states which pro
duced ingots did not report castings, and 4 states which 
produced castings did not make ingots. 

Of the total production of acicl and basic open-hearth 
steel in 1900, 94.6 per cent was ingots and 5.4 per cent 
was castings. The average value of the ingots was 
$20.44 per ton and of the castings $78. 56 per ton. Penn
sylvania reported an average value per ton of $20.30 
for ingots; Ohio, $21.16; Illinois, $16.25; Alaba~na, 
$19.50; Indiana, $20.19; Massachusetts, $39.46; and 
New Jersey, $25. 07. These states are the leading manu
facturers of open-hearth steel. 

Acid open-hearth ingots or castings were made in 12 
states in 1900, 6 states reporting ingots and castings, 2 
states ingots only, and 4 states castings only. Of the 
total production, 85.5 per cent was ingots and 14.5 per 
cent was castings. Of the acid ingots reported, Penn
sylvania made 82.3 per cent, the average value per ton 
being $23.52; Ohio made4.5 per cent, the average value 

per ton being $20. 78 ;·Massachusetts made 3. 8 per cent
average value per ton, $40; Indiana made 3. 2 per cent
average value per tori, $20; and New Jersey made 3 per 
cent-average value per ton, $25.13. None of the other 
producing states made over 2. 6 per cent. 

Ten states made basic open-hearth ingots or castings 
in 1900. Of this number 7 states reported ingots only, 
2 states both ingots and castings, and 1 state castings 
only. Of the total production 98.3 per cent was ingots 
and 1.7 per cent was castings. Pennsylvania mitde 

. 82.3 per cent of the ingots, the average value per ton 
being $19.21; Illinois made 9 per cent-average value 
per ton, $16.32; and Ohio made 2.9 per cent-iwerago 
value per ton, $21. 38. These 3 states made 94. 3 per 
cent of the tQtal production. Alabama made 2. 3 per 
cent, the average value per ton being $19.50; Indiarnt, 
1 per cent-average value per ton, $20.40, and New 
Jersey, 0.9 per cent-average value per ton, $25. No 
other state produced over 0. 8 per cent. 

Table 57 shows the number and daily capacity of the 
active and idle acid and basic open-hearth furnaces in 
1900~ by states. 
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TABLE 57.-0PEN-HEARTH STEEL WORKS: NUMBER AND DAILY CAPACITY OF ACTIVE AND IDLE ACID AND 
BASIC FURNACES, BY STATES, 1900. 

ACID AND BASIC FURNACES. 

ACID FURNACES, BASIC FURNACES, 

AGGREGATE, TOTAL ACTIVE. TOT.A.I, IDLE. 

STATES. 

~~~;11---,---1~----11---,---ll·-------------11------.,,-----,,..-----~ 
estab· Total. Active. 11--I-d-le_. -·ll--T-ot_a_1. __ 11 __ Ac.,..t1_·v_e._11 __ 1.,..d_1e_. _ lish-
mcnts. Daily Daily Dally 1-----11 

Num- cayac- Num· capnc- Nllm· capac- Dally Daily Dally Dally Dally D1tlly 
ber. 1~J;;,, ber. t~;~.l ber. t~;[s',1 Num- capac- Nnm- cnpac- Nnm- capac· Num- capac· Num· capac- Nnm· Cll;Pll.C-

ber. ity, ber. ity,
1 

ber. ity,
1 

ber. ity, bcr. ity, ber. ity, 
tons.' tons. tons, tons.I tons.I tons.1 

-------1--- ---- --------- ----- --------- ---- ----- ----
United States .. 96 331 19,030 307 18, 245 24 785 152 6,411• 139 G,094 13 325 179 12, 611 168 12, 151 11 460 

-- ---- ---- = --SOI -------- ···--- ---- = = --- ---
A11tbama ....••..•.•.• 3 13 1,150 12 1, 120 13 1,150 12 1,120 1 30 
Connecticut .......... 1 1 . 10 1 10 """"80" l 10 1 10 ······ . . . . . . -. ···20· ""i;275 . ···20· "i;275" ····-- ......... 
llllnois ............... 6 213 1,578 24 1,498 2 6 303 •1 223 2 80 ....... ·····-·· Indiana .............• 5 8 333 8 333 ........ ········ 5 203 5 203 ....... ........ 3 130 3 180 ······ . ........... 
Kentucl<y ............ 2 5 214 . ···r ..... iili" 5 214 1 H ..... 36' 1'1 4 200 ······ ......... 200 
Maryland ............ 1 1 30 ······ ·-······ 1 so 1 ······ ········ ····2· ····1sa· ...... ........ 
Mnssaclmsetts ....... 3 10 576 10 576 ······ ........ 8 440 8 440 ···--· ········ 186 2 ······ .......... Michigan •........... 1 1 30 1 30 ······ ........ 1 30 1 30 ...... ········ ....... ........ . ..... ....... . ...... ......... 
Minnesota ........... 2 4 140 3 100 40 1 40 ...... ........ 40 100 3 100 ······ ········ Missouri ............. 1 3 42 3 12 ·····25· ····225· ····ir .... :iio· 12 3 42 ""'i" New Jersey .......... 4 9 335 7 ~10 2 6 l 15 110 2 100 10 
NewYork ............ 6 12 350 8 190 4 160 7 126 5 86 2 40 224 3 104 2 120 

Ohio ................. 8 29 1,272 27 1,218 2 54 15 532 13 478 2 M H 740 14 740 ..... ioo Pennsylv1tuia ........ 49 205 12, 925 199 12, 745 6 rno I 96 4,421 93 4, 3'11 3 80 109 8, 50<1 106 8,40•1 """3" 
Tennessee ........... 1 1 6 1 6 '"":i" 1 6 1 13 

"'""'2' ···-·· ........ ...... ........ . ..... ········ Wisconsin ........... 3 3 39 2 37 2 3 39 2 37 1 ······ ·-······ ...... ........ ······ ......... 

i Gross ton of 2,240 pounds. 

Table 57 shows that while Pennsylvania had a little 
less thn,n two-thirds of the total number of open-hearth 
furnaces in 1900, it had more than two-thirds of the 
total capltcity reported for the whole country. Ohio 
was next in order in the number of furnaces, but it 
ninked third in capacity, Illinois reporting 3 less fur
naces but 306 tons more capacity. Alabama ranked 
fourth in the number of furnaces and Massachusetts 
fifth. 

In the number and capacity of aeid furnaces Penn
sylvania ranked first, Ohio second, and Massn,chu-

setts third. Illinois ranked fourth in capacity but fifth 
in the number of furnaces, New York reporting 1 
more furnace but a much smaller capacity. In the mun
ber and capacity of basic furnaces Pennsylvania was 
first and Illinois second. Ohio was third in the 
number of furnaces but fourth in capacity, Alabama 
reporting 1 furnace less but a considerably greater 
capacity. 

Table 58 shows the production 1mcl vo.lue of open
hearth steel castings by the acid and basic processes by 
states. 

TABLE 58.-0PEN-HEARTH STEEL WORKS: PRODUCTION AND VALUE OF ACID AND BASIC CASTINGS, BY 
STATES, 1900. 

CASTINGS. 

Number ~i'1~Jiib: ~1~~{i,t: 11-------·-,,..--------~------
g&gi~~g llshment.s llshm!Jnt8 

establish· 111~~11J1g m~~;\~g 
BTATJlB, Tot111. Acid. Basic. 

mcnts. castings. castings. -----~---·II 
Tons.1 Value. '1'01rn.t V1tluc. Tons. 1 V1iluc. 

----------------~1--- ------ ____ , _____ , ----··1=---·11----1----
United States ................................... . 2 4<1 40 5 165,529 $13, 00-l, 591 129, 005 $10, 376, 3H 36, 52'1 $2, 628, 2•17 

--- ---===11====1=====·11~---1 ~--·······---- ---·-· ........ __ _ 

Conn~eticnt, Mussachus,tts, 11nd New Jersey ........ . 
Illlr.01s and ~nssouri ................................. . 

4 4 
~5 3 

Jndiana .............................................. . 3 8 
New York, Tennessee, and Wisconsin ............... . 5 5 

14,422 
3 47,831 

. 6,176 
10,822 

1, 196, 9.13 
3,317, 791 

1, 196,943 ......................... . 
8•13,008 83,170 2,•174,783 
517, 772 ......................... . 

1,010,035 ......................... . 
Ohio ..............•.•..•...........•.•.....•.......•... 
Pennsylvania ........................................ . 

4 4 "'""""2" 23 21 
18,102 
68, 170 

517, 772 
1,010, mm 
1, 410, 738 
5, 551, 312 

H,422 
H,(l{il 
0, 176 

10,822 
18, 102 
01, 822 B:m:~~~ 1 · .. ···a:051· ...... i5s;4ii:i· 

1 Gross ton of 2,240 pounds. 2 One establishment in Illinois makes both acid and basic castings. ·rt thcreloro appears in both the acid ancl ba.sio colnmns. 

Of the 44 open-hearth establishments which produced 
steel castings in 1900 there were 39 which made acid 
castings only, 4 which made basic castings only, and 1 
which made both acid and basic castings. The estab
lishments which produced steel castings only were 
equipped with 51 acid and 9 basic .furnaces. 

The average value per ton of the acid and basic open
hearth castings made in 1900 was $78. 56. Pennsylvania 

produced 41.2 per cent of the total output, the average 
value per ton being $81.43; Illinois 23.1 per cent, the 
average value per ton being $67. 95; Ohio 10. 9 per cent, 
the average value per ton being $7'7. 93;· New York 6 
per cent, the average value per ton being $88.52, and 
Missouri 5.8 per cent, the average value per ton being 
$75. No other state produced over4.1 per cent. 

Of theacid castings reported Pennsylvaniamade50.2 
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per cent-average value per ton $83.27; Ohio, 14 per 
cent-avemge value per ton $77.93; Illinois, 11.4 per 
cent-average value per ton $57.50, and New York 7. 7 
per cent-average value per ton $88.52. New Jersey 
made 5.4 per cent, Massachusetts 5.2 per cent, and 
Indiana 4:.8 per cent or the total production. No other 
state made over 0.7 per cent. 

The 3 states which produced basic steel castings in 
1900 were Illinois, :Missouri, and Pennsylvania, the 
state first named turning out almost two-thirds of the 
total production (64.5 per cent). Missouri made 26.3 
per cent and Pennsylvania 9.2 per cent. The average 
value per ton of basic castings in Illinois was $7 4:.45; 
in Missouri, $75; ancl in Pennsylvania, ~45. 76. 

PIWDUCTION OF CRUCIBLE STEEL INGOTS AND CASTINGS. 

in which the steel is melted are made :from plumbago, 
clay, and sand, and are usually filled with a mixture of 
charcoal and small pieces of very pure wrought iron, 
steel scrap, blister steel, tool scrap, etc., the mixture 
largely depending upon the quality of the steel desired. 
As a rule, from three to four hours are required to 
reduce the metal to the proper condition, when it is 
poured into ingofa or castings. Crucible steel is largely 
used in the manufacture of tools, dies, saws, fine springs, 
cutlery, etc. 

Table 54 shows the equipment, capacity, and produc
tion of the crucible-steel works, by states, for 1900. 

In 1880 the production or' crucible steel amounted to 
68,037 tons, in 1890 to 73,882 tons, and in 1900 to 
104,393 tons. The number of establishments in 1880 
was 37, located in 9 states; in 1890, 47, located in 11 

Crucible steel, which is produced in pots holJing from states; and in 1900, 40, located in 10 states. As shown 
90 to 100 pounds of metal, was not successfully made in the table, a very small proportion of the ~rucible 
in commercial quantities in the United States until 1832, steel made in 1900 was used for the manufacture of 
when it was produced at Cincinnati, Ohio. The pots direct castings. 

TABLE 59.-CRUCIBLE STEEL WORKS: EQUIPMENT, CAPAUlTY, AND .l:'RODUU'l'ION, BY STATES, 1900. 
-··-· 

INGOTS .A.ND CASTINGS, 
1: NUllBER OF 

NUMBER OF POTS 
DAILY CAP.A.CITY, I' THAT CAN BE USED ESTABLIBm!ENTS. I AT .A. HEA'r, TONS.' 

ST.A.TES. Total. Ingots. Castings. 

Tota1. \\Active. Idle. Ii Total. Active. Idle. Tot11.I, Active. Idle. Tons. Value, Tons, Value. Tons. Value. 

---
United Stutes ..•........ 

1----'------
40 i 37 3 2,619 2,528 91 525.5 519.0 6.5 104,393 $7, 773,330 100, 750 $7, 286,882 B,643 $·18G,448 

·-
- 51 ---- ------ ------ -~-·----

Connecticut and New York .. 5 258 258 56.0 56.0 10, 256 949,395 8,582 723, 920 1,674 225, 475 
:Maryland, Tennessee, and 

Ohio ........................ 31 3 4-i 44 7.5 7.5 2,102 93,165 1, 778 72, 276 329 20,889 
Indiana, Illinois, and Wis-

consin ..........•.........•. 

2~ I 
5 1 73 70 3 14.0 13.5 0.5 1,086 157, 924 ····9:000· -···--······ 1,086 157, 924 

New Jersey ................... ·1 300 300 ···sa· 59.0 59,0 9,600 513,000 513,000 ····s2,"iiio Pennsylvania ................ 20 2 1,9H 1,856 389. 0 383.0 6.0 81, 349 G, 059, 3,15 80, 795 5, 977, G86 554 

J Gross ton of 2,240 pounds. 

In moo there weTe 5 states which produced crucible 
steel ingots and casting8, 2 states which produced in
gots only, ancl 3 states which produced castings only. 
The average value per ton of the ingots and castings 
was $74.46; of the ingots only, $72.33; and of the cast
ings only, $133.53. 

Pennsylvania made almost four-fifths of the ·total 
production of crucible steel in 1900. New Jersey and 
New York ranked next in production in the order 
named. The quantity made by the remaining states 
was small. 

The average value of the crucible steel ingots pro
cluced in Pennsylvania was $73.99; in New Jersey, 
$53.44; in New York, $85.20; and in Connecticut, 
$78. 78. The crucible castings made in 1900 were 
largely produced in New York, which reported 1,414 
to11s, the average value being '$147.09 per ton. Wis
consin, which ranked second, reported an average 
value of $150.85 per ton, Pennsylvania an averag·e of 
$148.30 per ton, and Illinois an average of $1315.13 per 
ton. 

PRODUCTION OF STEEL BY :MISCELLANEOUS PROCESSES. 

The production of steel in the United States by proc
esses other than those already enumerated is not very 
la1•ge. During the census year 1880 the quantity made 

was 4,425 tons, all by Connecticut, New Jersey, and 
Pennsylvania. In 1890 New Jersey and Pennsylvania 
were the only producers, the quantity made amounting 
to 3,537 tons. In 1900 New Jersey and Pennsylvania 
were again the only states which produced steel by 
special processes, the output amounting to 4,223 tons. 
Much the larger part of this steel was made in New 
Jersey. All of the miscellaneous steel producecl in 1900 
was in the form of mistings. The average value per ton 
was $188. 58. 

Table 60 shows the total production of steel by all 
minor processes in 1900. · 

TABLE 60.-PRODUCTION OF STEEL CASTINGS BY MIS
CELLANEOUS PROCESSES, 1900. 

Number Daily PRODUCTION. 

STATES. 
of estab· capacity, 

llsh- gross 
men ts. tons. Tons.' Value. 

New Jersey ...................... '1 1 } 56 4,223 $796, 389 Pennsylvania ....•............... 2 

1 Gross ton of 2,240 pounds. 

PRODUCTION AND VALUE OF ALL KINDS OF STEEL 

INGOTS AND CASTINGS. 

Table 61 shows the production and value of all 
kinds of steel ingots, by states, in 1900. 
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TABLE 61.-STEEL WORKS: PRODUCTION AND VALUE OF CRUDE STEEL INGOTS, BY STATES, 1900. 

AGGREGATE, Bli!SSE!tIER. OPEN·HEARTI!, CltUCIBLE. 

ST.A.TES. Total. Acid. Basic. 

Tons.' Value. Tons.1 Value. "------ Tons.1 Value. 
Tons.I Value. Tons.I Value. '.l'ons.1 Value. 

·------
United States ..... 10,507,844 $197' 928, 982 7, 528,267 $131, 701, 519 2, 878, 827 $58, 850, 581 761,516 $17, 969, 322 2, 117, 311 $40, 881, 259 100, 750 $7, 286, 882 

·--·- """ -- - = 
Connecticut an cl Massa-

chmetts . _ ............ 45, 979 1, 858, 800 --·-······· ···--·-······· 44, 84'1 1, 769,<140 28,564 1,142,560 16,280 626,880 1,185 89, 420 
New Jersey uncl New 

York ................. 64,547 2, 3fl0, 500 ............ .............. 47,500 1, 218,000 23,000 578,000 24, 500 635,000 17, 047 1, 147, 500 
Mury)ancland WestVir· 

gmrn ................. 509, 140 9, 252, 676 505, 390 9, 151,426 2,250 56,250 2,250 56, 250 ........... . ............ 1,500 45, 000 
Al11bama, Kentucky, 

and Tennessee ........ 122, 951 2, 459, 884 7,1, 737 1,518, 107 •18,191 939, 501 ......... ············ 48, 191 939, 501 23 2,276 
Colorado, Michigitn, 11nd 

Minnesot11 ............ 1'11, 750 2,491, 419 129, 183 2, 109, 2•10 12, 617 882,179 2,275 63, 700 10, 342 318,479 ............ ........... 
IlllnoiH ................. 1,421, 687 18, 480, 093 1, 210, 605 15, 051, lGl 211, 082 3,428, 932 19, 781 307,392 191, 301 3, 121,MO ............. ............. 
Inclia111t ................ 45, 777 !124,005 41\, 777 U2·1, 065 
Ohio .................... 96, 824 ~:1·~~5 492, 840 21, 135 431, 225 ""'"25ci" "i; 6~7; 353. · · · 32; 77i1; 2ci2 · "'"25,"666 1, 794,427 34, 847, 424 ~,o.rn, 162 715,3-12 62,B9,l 1, 333,820 
Pennsylvania .......... G, 361, 586 125, 254, 061 3, 911, 019 71, 188, 323 2, 369, 742 48,088, 052 626: 574 14,613, 238 1, 743,168 33, ,17·1, 814 80, 795 5, 977, 686 

1 Gross ton of 2,2·10 pounds. 

Of the production of all kinds of steel ingots in 1900 
71.6 per cent was Bessemer, 27.4 per cent was open 
hearth, and 1 per cent was crucible. No ingots were 
made by any minor process. 'l'he contribution of 
Pennsylvania to the grand total wal::l 60.5 per cent, that 
of Ohio 17.1 per cent, and that of Illinois 13.5 per cent. 
These 3 states made 91.1 per cent of all the ingots made 
in 1900. 

Of the total value reported 66. 6per cent was Bessemer, 
29. 7 per cent was open hearth, and 3. 7 per cent was 
crucible. The steel ingots made in Pennsylvania 

amounted 1n value to 63.3 per cent of the total, in Ohio 
to 17.6 per cent, and in Illinois to 9.3 per cent. Com
bined these 3 states produced 90.2 per cent of the total 
value reported. 

Table 62 shows the total production of castings made 
by the Bessemer, open-hearth, crucible, and miscella
neous processes, by states, in 1900. In order to avoid 
disclosing the operations 

1

of individual plants it is 
necessary to combine steel castings made by miscella
neous processes with those produced by the crucible 
process. 

TABLE 62.-STEEL WORKS: PRODUCTION AND VALUE OF ALL KINDS OF STEEL CASTINGS, BY STATES, 1900. 

TOTAL. BESSEMER. OPEN-HEARTH. CRUCIRLE AND ]!ISCEL· 
r~ANI~OUS, 

STATES, 

Tons.1 Value. Tons.1 Va.luc. Tons,1 Vaine. Tons.1 V11l11e. 

United States ............................................... .. 177, 156 $14, 609, 893 3, 761 $322, 465 165, 529 $13, 00-1, 591 7,806 $1, 282,837 
----- =-.....:,__,_~ 

7, 770 002,550 ........ 9;8i7" 7,510 585, Oli3 260 17,•103 
9, 773 729 817 173 9,000 720,000 ...... 296" ........ 38;75ri 45, 213 3, 179:187 510 2·1,808 44,,107 3, lln, MS 
4,6'17 497,MR 3,000 278, 500 857 llll,H80 790 119,168 

21, 517 2, 305, 701 .......... .............. rn, 783 1,51G, 880 4,73•1 8'18, 821 
18, 525 1, ,137, 282 '""""78' ........ 9;2ao· 18, 196 1,4Hi, 398 329 20,881) 
69, 711 5, 798,302 68, 176 5,551, 312 1,457 237, 710 

Connecticut and Mnssachusetts •••••.•....•..•...••.....••••....... 
Colomclo 1md Missouri ........................................... .. 
Illinois and Indimm .............................................. . 
Michigan, Minnesota, and Wisconsin ............................. . 
New Jersey and New York ....................................... .. 
Ohio and '.l'ennessee ............................................... . 
Pennsylvania ................................ , .................... . 

1 Gross ton of 2,240 pounds. 

Table 62 shows that of the total production pf steel 
castings in moo, 93.4 per cent was made by the open
hearth process, 4.5 per cent by the crucible and minor 
processes, and 2.1 per cent by the Bessemer process. 
Of the grand total Pennsylvania made 39.4 per cent, 
lllinois 22 per cent, and Ohio 10.4 per cent, the com
bined production of the 3 states amounting to 71.8 per 
cent. 

Of the total value reported, 89 per cent was made 
bv the open-hearth process, 8.8 per cent by the cruci-

ble and minor processes, and 2.2 per cent by the Bes
semer process. 

The average value per ton of all kinds of castings in 
1900 was $82.47. Castings were not separated from 
ingots in 1890 or 1880, and no comparisons can there
fore be made with these two years. 

Table 63 shows the total daily capacity, on double 
turn, in ingots and castings, of all active and idle steel 
plants in the United States in the census year 1900, 
and the production ancl value of the steel ingots and 
castings for the year named by states. 
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TABLE 63.-STEEL WORKS: CAPACITY OF PLANTS, PRODUCTION AND VALUE OF ALL KINDS OF STEEL INGOTS 
.A.ND CASTINGS, BY STATES, 1900. 

DAI'Y CAPACITY. 

STATES. Total. 

Total Active Idle Tons.1 Value. (tons).' (tons).' (tons).t 

United States .......................... 58,031. 5 53, 745.0 4, 286.5 10,685,000 $212, 538, 875 

Alabama .................................... 1, 150. 0 1,120.0 30.0 48,191 939,501 
Californla,2 Colorado, and Missouri ......... G49. 0 649.0 ............ 138, 906 2,839,057 
Connecticut' ................................ 28.5 28.5 . ........... 2, 197 221, 862 
Illinois ...................................... 6,631.0 6,551. 0 80.0 1, 460, 710 21, 140, 860 
Indiana ..................................... 1,167.5 337. 5 830.0 51, 967 1, 442, 485 
Kentucky and Maryland .................... 2, 748. 5 2,534. 5 214.0 329,807 5,526, 711 
llfSJ,osachusetts ............................... 676.0 576.0 100.0 .51, 552 2,239,554 
llfi~higan and Minnesota .................... 190.0 150.0 40.0 14, 967 582, 679 

~~~~ ~e~:~~:::::::::::::::::::: :::::::::::::: 424.0 399.0 25.0 62,832 2, 843, 719 
1,000. 5 235. 5 825.0 23, 232 1,882,482 

Ohio ....•....••.•.............•.............. 8,845. 5 8,791.5 54.0 1, 812, 829 86, 276, 162 
Pennsylvania ............................... 32,717.0 31,131.0 1,586.0 6, 431, 297 131, 052, 363 
Te_nnes.~~e, Virginia, and West Virginia .... 1,368. 5· 1,168. 5 200.0 254,216 5,254,892 
W1sconsm ................................... 375.5 ?3. 0 302.5 2,297 296,548 

INGOTS AND CASTINGS. 

Ingots. 

Tons.1 Value. 

10, 507, 844 $197 I 928, 982 

48, 191 939, 501 
129, 133 2, 109, 240 

1,135 89, 420 
1,421, 687 18,480, 003 

45, 777 924, 065 
329,807 5,526, 711 
44,844 1, 769, 440 
12,617 382,179 
52, GOO 1,591, 000 
11, 9,17 769,500 

1, 794,427 34, 847' 42,l 
6,361, 586 125, 254' 061 

254,093 5, 246, 848 . ............. .............. 

Castings. 

Tons.1 

177, 15G 

'""'9;773' 
1,002 

39,023 
6,190 

...... 6;708' 
2,350 

10, 232 
ll, 285 
18,402 
69, 711 

123 
2,297 

Value. 

$14, 609, 893 

...... ·729;ifri 
132,442 

2,660, 767 
518,420 

--·····41o:m 
200,500 

1,252, 719 
1,112, 982 
1,428, 738 
5, 798, 302 

8,64 
290,54 

4 
8 

1 Gross ton of 2,240 pounds. 
2The quantity and value of the steel produced by 1 establishment in California is inclmled in the special report on "shipbuilding, iron and steel vessels." 
•The quantity and value of steel produced by 1 establishment in Connecticut is included in the data for "ordnance and ordnance stores." 

Table 63 shows that the total daily capacity in 1900 put in 1900 was 66. 3 per cent o:f the total active capa
on double turn o:f the active and idle steel plants city. 
amounted to 58,031.5 tons, or, allowing 300 working The average value per ton o:f all kinds o:f ingots and 
days to the year, 17,409,450 tons ann.ually. The opera- castings in 1900 was $19.89. 0£ the total production 
ti on o:f all steel plants on double turn for this period 98. 3 per cent was ingots and 1. 7 per cent was castings. 
would not, however, be possible. As shown by the Pennsylvania made 60.2 per cento:f the total prodnc
table, 7.4 per cent of the total capacity was idle during tion; Ohio, 17 per cent, and Illinois, 13. 7 per cent. 
the entire year. This would give an approximate No other state made over 2.5 per cent. 
active annual capacity o:f 16,123,500 tons. Using Table 64 shows the total production o:f all kinds o:f 
these iigures as a basis, and comparing them with steel ingots and castings by states for 1900, 1890, and 
the total production reported, it is found that the out- 1880 

TABLE 64.-STEEL WORKS: QUANTITY OF CRUDE STEEL INGOT;J AND DIRECT STEEL CASTINGS PRODUCED, 
BY STATES, 1880 TO 1900. 

'fOTAL (TONS).1 

STATES. 

1900 1800 1880 

BESSEMER STEEL (TONS),l OPEN·HEARTHSTEEL (TONS),! CRUCIBLE STEEL (TONS),! MISCELLANEOUS 
STEEL (TONS),1 

moo 1890 1880 1000 1800 1880 1000 1890 1880 1900 1890 1880 
_______ ., ____ , ----· ---1----1----11---111----1----- --------- --------

United States... 10, 685, 000 4, 174, 652 1, 027, 381 7, 532, 028 3, 617, 198 879, 050 3, 044, 356 480, 035 751209 104, 393 73, 882 68, 037 4, 223 8, 537 4, 425 
l====•===.1===1====1====1===11====1==== === === 

Alabama ............ . 
California .......... .. 

48, 191 
(2) 

268 
7,550 

16, 029 
1,556 

779, 956 

........... ........... ........... ......... 48,191 268 .................................................... . 

........... 1J~:3o6 .... iti;o20· ::::::::: ::::::::::: .. Y~~- :::::::: ::::::::: :::::::: :::::::: ::::::: ::::::: :::::: Colorado ........... .. 129, 306 
Connecticut" ....... .. 
Illinois .............. . 

2,197 
1,460, 710 

1,9(14 ........... ........... ......... 802 ......... ........ 1,395 1,556 1,889 ....... ....... 75 
227,293 1,211,115 777,.!78 226,852 249,313 2,081 825 282 397 116 ................... . 

Indiana ............ .. 
Kentucky .......... .. 
Maryland ............ . 

~U~~ 1
'
116 

....... si2· ·· .. 14;131· ::::::::::: ::::::::: .... ~:::~~- ..... ~:~ ..... ~,j5· l4. 
223 

..... 61· ::::::: ::::::: :::::: 
255,070 ....... 393· ........... 251,320 ........... ......... 2,250 "'i,'566' "'"893' 

Massachusetts ....... . 51,552 26,272 8,585 ........... 14,065 ......... ~1,552 "ii;7:i2' "8;466' 4.75 .... i25' ::::::: ::::::: :::::: 
:Michigan............. 4,575· 4,855 ........... 2,800 3,214 ......... 2,275 ................ . 
llfinncsota............ 10,392 ........... ........... 50 ........... ......... 10,342 ................ . 
Missouri.............. 9, 600 .. .. .... . .. 7, 508 • • .. .. • .. .. .. .. . • ..... 7, 508 91 600 ............... .. 
New Hampshire.................. 3,304 4,037 ........... ........... ......... ........... 3,304 4,037 

......... 1,641 ........................... . 

New Jersey .......... - 62, 832 21, 149 10, 663 49, 912 13, 887 402 9, 600 6, 637 9, 368 s, 320 625 893 

~gT;;:~~~.:::::::::::: l,si~:~~§ ~~g:m i~:§~! -~.-~~;:~~~- ... ~~H~f .. ~H~f 11~:~~~ 5~:~~~ ·22;064. 8'g~ 6'499 2·gg~ ................... . 
Pennsylvania ........ 6,431,297 2,652,920 586,994 3,911,127 2,210,730 496,709 2,487,918 383,851 32,986 81,349 ·55;427· 53,842 "'963' ·2;9i2' :3;457 
Tennessee............ 146 134 S,571 ........... ........... ......... 94 ......... S,571 52 134 ........................... . 
Vermont.................................... 2,679 ........... ........... ......... ........... ......... 2,679 ........................................... .. 
West Virginia........ 2M, 070 161, 307 .. . .. . . . ... 251, 070 101, 307 ................................... .. 
Wisconsin .. .. .. .. . .. . 2, 297 .. . • .. • .. .. .. .. • • .. • .. 650 .. . • .. .. . .. • .. . . . .. . 857 ................ . '"""796' :::::::: :::::::: ::::::: ::::::: :::::: 

1 Gross ton of 2,240 pounds, 
• Californ!a prodncecl a small quantity of Tropenas steel castings in 1900, which lslneluded in the special reJ?ort on the ''iron and steel shipbuilding" industry, 
3 Connect1~ut also produced a small quantity of Tropenas steel castings in 1900, but this production is not mcluded in the figures given for this state. 

The growth o:f the steel industry is most strikingly 
shown in this table. The increase i.n the manufacture 
of all kinds o:f steel in 1900 over· 1890 amounted to 
6,510,348 tons, or 155. 9 per cent, and over 1880 to 
9,657,619 tons, or 940 per cent. 

Taking up the production o:f steel by processes, it is 
found that the output o:f Bessemer steel in 1900 in· 
creased 3,914,830 tons, or 108.2 per cent, over 1890, and 

· 6,652,378 tons, or 756.3 per cent, over 1880. In open
hearth steel the growth was quite marked, caused chiefly 
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by the adoption of the basic process. In 1900 the in
crease over 1890 amounted to 2,564,321 tons, or 534.2 
per cent, and over 1880 to 2,969,087 tons. T\le pro
duction of crucible steel in 1900 shows an increase over 
1890 of 30,511 tons, or 41.3 per cent, and over 1880 of 
36,356 tons, or 53.4 per cent. , The output of crucible 
steel in 1900 was the largest in the history of the country. 

Of the total production of steel ingots and castings in 
1900, 70.5 per cent was made by the Bessemer process, 
28.5 per cent by the open-hearth process, and 1 per 
cent by crucible and miscellaneous processes. In 1890 
the Bessemer production was 86.6 per cent of the total, 
the open-hearth production 11.5 per cent, and the cruci
ble and miscelhtneous production 1. 9 per cent. In 1880 
the production of Bessemer steel amounted to 85. 6 per 
cent of the total, open-hearth steel to 7.3 per cent, and 
crucible and miscellaneous steel to 7.1 per cent. · 

Pennsylvania made 60.2 per cent of the total produc
tion of steel in 1900, 63.5 per cent in 1890, and 57.1 per 
cent in 1880; Ohio made 17 per cent in 1900, 9.5 per 
cent in 1890, and 9.4 per cent in 1880; and Illinois made 
13. 7 per cent in 1900, 18. 7 per cent in 1890, and 22.1 
per cent in 1880. The combined production of these 3 
leading steel-producing states was 90.9 per cent of the 
total in 1900, 91. 7 per cent in 1890, and 88. 6 per cent 
in 1880. 

The following states which produced steel in 1900 
were not producers in 1880: Alabama, California, Col
orado, Indiana, Maryland, Miehigttn, Minnesota, West 
Virgina, and Wisconsin. On the other hand, Vermont, 

which made steel in 1880, was not a producer in 1890 01· 

1900. Kentucky and Missouri, which made steel in 
1880 but not in 1890, appear again as producers in 1900. 
Minnesota and Wisconsin report steel in 1900 for the 
first time in any of the three periods namecl in the table. 
New Hampshire, which made steel in 1890, has given 
up its manufacture entirely, and does not appear as a 
producer in 1900. 

MACHINERY, 

Table 65 shows the equipment and capacity of the 
rolling mills anc~ steel works in 1900 as compared with 
1890 ancl 1880. 
TABLE 65.-ROLLING MILLS AND STEEL WORKS: EQUIP

MENT AND CAPACITY, ACTIVE AND IDLE ESTABLISH
MENTS, 1880 TO 1900. 

1900 1800 1880 
----------------!------
Rolling mills 11nd Rteel worl<s: 

Number of establishments.......................... 476 129 
Tott1l dnily c11pncity, finished rolled ttnd forged 

prodnets, tons, double turn ....................... 190,122 141,576 
Bessemer steel cstnbllshmcn ts, in.eluded above. 42 51 

Bessemer converters, number . . ... . .. .. . . . . 91 97 
Tnt11l duily cap11City, tons of ingots, double 

tum ...................................... 138,420 '19,285 
Opcn-hc11J•th steel establishments, included 

11bove......................................... 96 58 
Open-hm1l'th fnrn1iccs, number............. 331 129 
Total dally capacity, tons of fogot.~, double 

turn ...................................... 1rn,oso 1a1oos 
Acid, fnmuccs .......... -............... 152 1') 

D11l\y eapt1city, tons of acid ingots, 
<1onble turn ..... _ ................. lG,419 <;i 

Basic, furnaces.......................... 179 ( 
Dally c11paclty, tons of basic ingots, 

<1ouble turn ....................... 112,011 (") 
Crucible steel cstnbl!shments, included above. 40 <17 

Crucible pots, which cnn be used at a heat. 2, 619 2, 600 

'Gross ton ol 2,2·10 pounds, 2 Not reported, 

891 

119, 730 
11 
24 

13, 088 

25 
37 

1788 
(') 

~:i 
(2) 

87 
2,691 

PART IV.-THE MA.NUFAOrl'URE OF IRON BLOOMS A.ND HAMMERED BA.R IRON 
FOR SA.LE. 

FOHGES AND BLOOMERIES. land, and New J crsey. In the state first named cluw
coal blooms and billets only were made, t . .l being 

The statistics given below relate only to the manu- produced direct from the ore. In the other states 
facture for sale of hammered charcoal blooms, billets, hammered blooms and billets from pig and scrap iron 
and bar iron direct from iron ore and of hammered were produced. 
charcoal blooms, billets, a,nd bars from pig iron ttnd In 1900, 7 estn,blishments only were engaged in the 
from scrap iron and steel. The production of esfab- manufacture for sale of hammered dmrcoal blooms, 
lishments which consume in their own works the char- billets, and bars, lomtted in New York, Pennsy_lvania, 
coal blooms or bars made is not incluclecl in any of the and Mary land. As in 1890, the N cw York establish
tables. ment made its entire product direct from the ore, while 

The products of a" forge" are hammered blooms and Pennsylvania, used pig iron and scrap iron ltnd steel and 
bars made direct from iron ore; the products of a lVfaryln,nd scrap iron ancl steel only in producing the 
~' bloornery" are hammered blooms, bars, etc., made blooms, billets, and bars HHtde. 
from pig iron and scrap iron and steel. Blooms and billets made direct :from iron ore are 

In 1880 there were 93 active establishments engaged in largely used in the mttnufocture of crucible steel, 
the manufacture for sale of hammered blooms, bars, etc., especially when fine grades of tool steel are desired, 
locatecl in 8 states, namely, Missouri, New Jersey, New while billets, blooms, etc., made from pig iron and 
York, Pennsylvania, Georgia, North Carolina, Tennes- from scrap iron and steel are as a rule rolled into 
see, and Virginia. In the 4 states first named blooms plates, sheets, skelp rods, etc., ancl used in the manu
and billets were produced, while in the 4 states last facture of boiler tubes, boilers, screws, rivets, wire, etc. 
named hammered bar iron was macle. In 1890 the • 'fable 66 shows the leading statistics for the forge 
number of active establishments had declined to 20, the and bloomery industry for the census years 1900, 1890, 
producing states being New York, Pennsylvania, Mary- 1880, and 1870. 
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TABLE 66.-FORGES AND BLOOMERIES: 1870 TO 1900.1 

DATE OF CENSUS. 

___________ 
1
_1_no_o_. ~~j 1s10.2 

Number of establishments ... ... .... 7 20 93 
Ciipitnl ..........................•... "S508, 388 ~876, 470 

1

.$3, 915, 213 
Salaried officials, clerks, etc., num-

ber.......... ...........•.•...... 12 4 15 ('l 
Salaries.............................. Sll,500 •$17,309 (6 
Wnge-earners, average number..... 226 471 2, 939 
Total Wl1'.!CS......................... $97, 181 0199, 005 $915, 395 

.Men, 16 years und nver.......... 226 468 2,875 
Wages........................... $97, 184 $198, 705 (6 ) 
Women, lG years and over...... . .. .. . . . . . . . .. . . . . . . . 3 

Wages .... _ ...................... ··········1·········-- (5) Children, nnder 1G ye•1rs. ... ... . ... .. . .. .. 3 61 
Wages........................... . . . .. . . . . . $360 (6) 

Misce!J,.nenus expenses............. $15, 203 $.54, 080 (6) 

Cost of material u~ed...... .. . • . . . . . . ~~~7, 160 $90?, 208 
1
$2, 5~6, 915 

Value of prorlunts• . . . . . . . . . .. . . . . . . . $5.2, 432 .$1, 183, 4941$3, 968, 074 
Tons of product's •....••••••..•.•••• , 15, 4971 31, 049 6'1, 783 

82 
$4,506, 733 

(') 
(') 

2,902 
$195, 964 

2,819 
(6) 2 

(6) 
81 

$5, i;l, •166 
$7,tl47,054 

98, 986 

1 Thia summary includes only active establishipents for 1880, 1890, aml 1900; 
such establishments were not reported sepamtelv m 1870. 

2 Sec remarks in regard to the deJlreciated ciirrency of 1870, and in. clusion of 
capital, empJr,yees, ancl wnges for mming, etc., for 1880. 

"Includes rented property valued at $2:l6,000; no rented property reported 
for previous censuses. 

• Incln<lcs proprietors and firm members, with their salaries; numb~r only 
reported in 1900, but not Included in this summary. (See Table 73.) 

6 Not reported separately. 
•Not reported. 
1rncludes v11lues for which tonnqge was not reported. 
'Gross ton of 2,240 pounds. 

In 1900 as compared with 1890 there was a decrease of 
13 in the number of active establishments, of $368,082 
in the capital invested, of 245 in the number of wage
earners, of $101,881 in the amount of wages paid, of 
$578,048 in the cost of materials, of $661,062 in the 
value of products, and o:f 15,552 tons in the production 
of hammered blooms, billets, bars, etc. Compared with 
1880 the decline was even more marked, the decrease 
in the number of establishments amounting to '86, 
in capital to $3,406,825, in wage-earners to 2, 713, in 
wages to $818,211, in the cost of materials to $2,219, 755, 
in the value of i)roducts to $3,445,642, and in output to 
4G,286 tons. 

CAPITAL. 

Table 67 shows the capital invested in active and idle 
:forge and bloornery establishments in 1900, 1890, and 
1880. Attention is called to the :fact that not a sin
gle forge or bloomery for the production. of blooms, 
billets, bars, etc., :for sale was in course of construction 
at any of the three periods named in the table. 
TABLE

0 

67.-FORGES AND BLOOl\1ERIES: DISTRIBUTION 
OF CAPITAL, ACTIVE AND IDLE ESTABLISHMENTS, 
1880 TO 1900. 

CAPJ'rAL, 

Num-
berof Buildings, CUSSES. Year. estab· 
Jish- Total. 

machinerjt, Land, 
men ts. tools,1md cash, and 

imple- sundries. 
men ts. 

Total. ......•........ 1900 14 1$619,488 $236,420 $383,068 
1890 32 1,074, 970 462,500 612,470 
1880 118 4, 395, 963 2,301,550 2,094,413 

' -
Active establishments .... 1900 7 508, 388 184,420 323, 968 

1890 20 876,470 338, 000 538,470 
1880 93 3, 915, 213 2,018,800 1,896,418 

ldle establishments ....... 1900 7 111, 100 52,000 59,100 
1890 12 198,500 124,500 74, 000 
1880 25 480, 750 282, 750 198,000 

1 ~nclude~ rented property valued at $236,000; no rented property reported for 
preVJons censuses. 

Exactly one-half of the existing forges and bloomeries 
in 1900 were idle. In 1890 three-eighths were idle, the 
active numbering 20 and the idle 12, while in 1880 !L 

little over one-fifth were iclle, the active numbering 93 
and the idle 25. The active plants in 1900 were chiefly 
engaged in the production of material for special work, 
The industry is not likely to assume 1iny h'nportance in 
the immediate future. 

In 1880 the capital invested in buildings, machinery, 
tools, etc., was slightly in excess of the amount invested 
in land, stock, etc. In 1890, however, the investment 
in· buildings and machinery was considerably smaller 
than the investment reported for land and stock. In 
1900 the investment in the latter items exceeded the in
vestment in the former items by almost $150,000. H 
the total capital reported for the active and idle estab
lishments in 1900 is comp1irecl with the capital reported 
for the idle establishments alone in 1880, it is found 
that the former exceeded the latter by only $138, 738. 

Of the 7 idle establishments reported for 1900, 4 were 
located in Pennsylvania, 1 in Maryland, 1 in New Jer
sey, and 1 in North Carolina. With the single excep
tion of the North Carolina plant all the idle establish
ments were equipped for the manufacture of hammered 
blooms, billets, etc., from pig iron ancl scrap iron and 
steel. The establishment in North Carolina produced, 
when in operation, finished hammered bars direct from 
the ore. It has been idle for several years, its last 
products having been turned out in 1896. It then found 
a ready sale for its bars in North Carolina and Vir
ginia, the price realized being about 5 cents per pound. 
The forge has an annual capacity of about 75 tons o:f 
:finished bars, but it seldom produced over 50 tons. 
Local magnetic ore was used. This forge is the last of its 
kind, although twenty or thirty years ago it had scores 
of counterparts in the mountainous districts of the Son th. 
Many of these forges were owned and operated by 
farmers, who ran them only when the local demand for 
iron would justify their operation, and when the watl\r 
'in the mountain sfreams was high enough to furnish tho 
power to blow the fires and to drive their hammers. 
One by one these forges have been abandoned and dis
mantled. So far as the South is concerned, this branch 
of the industry is practically extinct. 

Of the 3 states which produced hammered charcoal 
blooms, billets, or bars in 1900, 2, New York and Mary
land each reported 1 active establishment. The remain
ing 5 active establishments were all located in Penn
sylvania. This state made 55. 9 per cent of the total 
production of 1900, Maryland 24.9 per cent, and New 
York 19.2 per cent. 

MATERIALS USED. 

Table 68 shows in detail the quantity and cost of the 
materials used by forges and bloomeries in 1900, 1890, 
rind 1880. With the exception of charcoal, which is 
reported in bushels, all quantities are given in gross 
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tons of 2,240 pounds. Comparisons of cost for the 
iron ore, pig iron, scrap iron and steel, fuel, etc., con
sumed in 1900 can not be made with the cost reported 
for these items in 1890. or 1880, as in the year first 
named the amount paid as freight is sometimes inclucloo 
and sometimes excluded in the cost reported for each 

material. In both 1890 11nd 1880, however, the cost 
reported for ore, scrap, fuel, etc., was the cost at 
works, all freight charges being invariably included. 
In 1900, when the freight charges are not included in 
the cost of the materials named, they have been added 
to ''all other materials." 

'rAnLB 68.-.FORGES AND BLOOMERIES: qUANTITY AND COST O.F l\IATEIUALS USED, 1880 TO moo. 

moo 1800 1880 

CLASSES, 

GroHs tons. Cost. Gross tons. Cost. Gross ton•. 

•rota! ...........•.............•.......................................................... $327, lliO $905,208 $2,516, U16 
l===-===1====11=====1°===,ll=====-- ----··-···-·· 

Iron ore ........................................................................ 6,282 22,414 16,792 
Plgiron........................................................................ 1,000 22,000 7,316 

ll0,587 
1'15,8G7 
359, 777 
270,082 

71, 080 
34, 029 
7 U7G 

531, 5-10 
9,15,:176 
21fi,il76 
812, 616 

Old or RCrttp iron 11nc1 steel. .................... -................................ 13, 693 181, 760 21, 429 
Ch11rcoi1l . . . .. • . . . . • • . .. . . .. .. • .. • .. . . .. .. .. .. . .. . . . .. . . . .. .. .. .. • . • .. • .. .. • • . .. 11, 538, 280 85, 241 1 4, 056, 43fi 113, 014: 361 

~O·I 
1,4·10 
5,978 

Anthracite con.l lLnd cuhn .............................................. ; ...................... ··-·---···-· 355 946 
B,300 
5,60,1 
9,045 

1,220 
4,298 

31, 241 
5,050 

Bitnminous conl mul sliwk . .. . .. .. . . . .. .. . .. . .. . . . .. . . . .. .. . . .. .. . . .. . . . .. . ... 1, 553 2, 771 1, 161 

x1fgtlie;··ni~tcri1iis':: :::::: :: : : : : : ::: : : :: :: : ::: : :: : ::: : : : :: :: :: : : : : : : :: :::::: :: ······ ...... -~~- 12, ~i~ ······ .... ~·.:~~-
-------------------------~-----~---"--------'------"--------'---·-··---

1 BushelR. 

This table shows the clmnge tlrnt has taken p]aee from 
1880 to moo in the ch11racter of the muterittl used as well 
as the decadence of the industry itself. Twenty years 
ago the pig iron nsed amounted to 34,0211 tons and the 
scmp iron and steel to 7,1176 tons. In 1890 the pig iron 
consumed fell to 7 ,3±() tons and the scrap iron and steel 
increased to 21,429 tons. In 1900 the pig iron used 
amounted to only 1,000 tons, while the scmp iron and 
steel amounted to 13,()93 tons. It is thus shown that 
the use of pig iron in the manufacture of hammered 
charcoal blooms, billets, bars, etc., lrns been greatly re
duced, ne11rly all the product reported for 1900 having 
been made from semp iron or steel, of course excepting 
the quantity made from iron ore direct. The pig iron 
consumed in moo was reported by 1 establishment in 
the state of Pennsylvanil1 and was 11.H made with char
coiil us fuel. 

Table ()H shows the quuntity and v11hrn of the products 
of forgeti and hloomeries. 

TABLB 69.-FORGES AND BLOOMERIES: qUANTITY AND 
VALUE O.F PRODUCTS, 1880 TO 1900. 

CLASSES. 1 
__ 1~u_o_o __ 

11 
____ 1s_u_o __ 

1

1

1 __ 1..,.s_s1_1 __ 

'1'011a.1 Vnlue. Tons.1 Value. i •rons.1 Vnlue. 

-- ---- --· --·····--1-~ ---
Total ............. : ....... $522,43:_ ........ !l,183,4::_ 1 ........ $3,968,074 

Blooms and bnr iron 
direct from iron ore .. 3,142 lH,413 8,34G 

Blooms, blllcts, etc., 
from pig iron and 
scrap iron nnrl steel . . 12, 355 403, 19,1 221 70•1 

All other products...... . . . . .. .. 4, 825 

350, 843 : 33, 601 1, 812, 380 
i 
i 

821, 168 ! 31, 182 2, 129, 933 
5, 483 1........ 25, 761 

I 

1 Gross ton of 2, 2'JO ponnrls. 

The production of blooms and bars from ore declined 
from 33,601 tons in 1880 to 8,346 tons in 1890 ancl to 
3,142 tons in 1900, and the production of blooms, billets, 
etc., from pig iron and scrap iron and steel from 31,182 
tons in 1880 to 22, 704 tons in 1890, and to 12,355 tons 
in 1900. The decline in the production of both prod
ucts was from 64, 783 tons in 1880 to 31,050 tons in 
1890, and to 15,4fl7 tons in 1900. 

The average value of the blooms and bars made di
rect from the ore in 1900 was $35.41 per ton, as com
pared with $42. 76 per ton in 1890 and $53. 94 per ton 

·in 1880. The blooms, uillets, etc., made from pig iron 
and from scrap iron nnd steel, averagecl $32.63 per ton 
in 1900, compared with $36.17 per ton in 18fJO imd 
$68.31 per tou in 1880. In addition to the hammered 
blooms, billets, and bars repOl'tecl in 1900, miscellaneous 
products to the value of $4,825 were produced. 

MACHINERY. 

Table 70 shows the number of active and idle forges 
anc11)loomeries and their daily cn.pacity for 1880, 1890, 
and 1900. 

TAllLB 70.-.FORGES AND BLOOMERIES: EQUIPMEN'r 
AND T01'AJ_, DAILY CAPACITY, ACTIVE AND IDLE, 
1880 TO 1900. 

llJOO 181!0 1880 
--------------- --·- -·-·~- -··-··-

Number of forgos 11nd bloomcries .......•............•. 
Nmnbcr of forge flres ................................. .. 
Number of lmmmcrs ................... __ ............. .. 
'l'otnl clu!lyt111p11cHy,in tons, of blooms, billcts, 1mcl bt1r~, 

double turn I ......................................... . 

H 
111 
18 

143 

32 
202 

30 

263 

118 
,195 
111 

464 

~-~---~~---- -·~~~~-~-~ 
. 1 Gross ton ol 2,2,10 pounds. 

POW EH. 

The 7 active forge and bloom0ry estahlhihments re
ported 547 horsepower, divided ns follows: Steam 
engines, 13, with 1111 aggregate of 447 horsepower; and 
water wheels, 2, with an aggregate of 100 horsepower. 

GENERAL TABLES. 

The following summaries present in detail the statis
tics for the iron and steel industry, as reported at the 
census for 1900, by totals for the United States and for 
each state having· 3 or more establishments. States 
having less thun 3 establishments am grouped in order 
to avoid disclosing the operations of individual estab
lishments. Table 71 presents the statistics relating to 
blast furnaces; Table 72, those relating to rolling mills 
and steel works; and Table 73, the statistics of forges 
ancl bloomeries. 
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1 Number of establishments• ..•.. , ..................................................... . 

2 
3 
4 

5 
6 
7 
8 
9 

Character of organization: 
Individual ........................•..•..•...................•......••..•.•.......•.. 
Firm and limited piirtnership ............••.............................••......... 
Incorporated com:p1my ............................................................ . 

Capital: 
Total. •...•........•.........................•...•....•...••...........••............ 

Land .......................•.............•.................•............•....... 
Buildings ...•.....................•..............••.....•....•.•••.............. 
Machinery, tools, ltnd implements .................•.•............•............ 
Cash and sundries ............................................................. . 

10 Ren J;~~a~~~:.~~t_i::_ .....••......•.....•.•.•.............•..••......•.....••.•......••....• 
11 Land ...................................•..................•.....•....••...•..... 
12 Buildings .•................................................••...•......•..•..•.• 
13 Machinery, tools, ltndimplements ............................................ .. 
14 Proprietors and firm members ................................................. ,,., .... . 

Salaried officiltls, clerks, etc.: 
15 Total number ......••.........••...•......•......•.••.............••................ 
16 Total salaries ......•.................••....•.•....•.....•........................... 

17 
18 

19 
20 

21 
22 

Officers of corporations-
Number ............•.....••.....•.•.....................••.................. 
Salaries ...................•......... _ .....•..•.•............. , ............. . 

Geneml superintendents, managers, clerks, etc.-
Total number .............................................................. . 
Total salaries .............................................................. . 

Men-
Number .•.......•.........••........................................ 
Salaries ....•....•...........•••................•••........•........• 

Women-
Number ..•••••.•••••.•....•.....•.•••..................••........... 
Saliiries ............................................. _ .....••••...... 

Wage-earners, including pieceworkers, and total w~ges: 
25 GretLtest number employed at lLUy one time durmg the year ...................... . 
26 Least number employed at any one time during the year .........•................ 

~ ~~~r:r.~~-~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·:::: 
29 
30 

Sl 
82 

33 
84 

85 
36 
S7 
S8 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

Men, 16 years and over-
A verage number ........•...•...................•.•..............•••••...... 
Wages ..................................................................... . 

Women, 16 years and over-

~W:sg: .~~.i:1-~:~:: ::::: :::::: ::: : : ::: :::::::: :::: ::::: :: : :: : : :: : : : : : : : :: : :: : 
Children, under 16 years-

Average number ........•.•.............•...••..•......••.•.....•........... 
WlLges ..•••..•................................•............•.•..•....•...... 

Average number of wage-earners, including pieceworkers, employed during each 
month: . 

Men 16 years and over-
JtLnuiiry ............••.••••..••...•.....•........•........•••.•.•.••......•..•.•. 

r,~~1tia~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~~~~::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::: 
June •......................••...•.•......•..•...........••...................... 
July ....•...............•...•..............•.••.........•...••................... 

t~~:.iie-r-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
October ..............••....•..•.............•...............•.•................. 
November ...•..............•.•..........•............••.........•.............. 
December ...................................................................... . 

Women, 16 years and over-
JtLnuury ............••.•.•................•...............•...•................•. 

ir';.~~1ti~::::: :: : : : ::::::::::::: ::: : ::::::::: ::: : : : : : : : :: : ::: : : : : : : : : : : ::::: :: : :: :: 
~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
§~~~:::::::::::::::::::::::::::::::::::::::::::!:::::::::::::::::::::::::::::::: 
August ......................................................................... . 
September ........................................... _ ........••...........•.... 
October ......•.....•.... : .......•.......•......•................................ 
November .....•.•.......................................................•....... 
December ..............••.............•...••..........•.....•.•.•.....•......... 

Children, under 16 years-
Jnnuary ........................................................................ . 

r:r~~la::.: ::: ::: :: :: : : ::::::::: ::: : :: : :: : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : 
April. .........................................................•................. 
ll:[ay ....•.....•.................... : ....................•................•....... 
June .•........•••....•......................•...•............................... 
July .................•••...•.................. : ................................. . 
August ......................................................................... . 

~~~bt':~.e·r· :: : ::: .':: ::: :::::::::::: .'::: .' .' :: : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : :: : : : : : 
ii~ci::~::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Miscellaneous expenses: 
71 Total. .............................................................................. . 
72 · Rent of works ................................................................. . 
73 Taxes, not including Internal revenue ................................. , ...... . 
74 RI~~l~~e~ces, Interest, insurance, ltnd all sundry expenses not hitherto 

75 Miiteriafso~;~~~t work ................................•.••..•..•...........••.•. : .....•. 

TABLE 71, PART !.-BLAST FURNACES: 

[The ton when used iis lL unit of i;neasure 

United States. Alabama. Georgiii. Illinois. 

223 

9 
18 

196 

$143, 159, 232 
$12, 832, 412 
$48, 218, 612 
$26, 939, 638 
$55, 168, 570 

$4.~96,881 
l)1>97, 942 

$3.266,452 
~732,487 

48 

1, 757 
$2,304, 120 

288 
$834,085 

1,469 
$1,470, 035 

1,408 
$1,444,098 

61 
$25, 937 

49, 989 
34, 708 
39, 241 

$18, 484, 400 

39, 144 
$18, 464, 587 

6 
$1,352 

91 
$18,•161 

37,167 
37,878 
38, 967 
88,865 
89,021 
36, 486 
88, 108 
39, 026 
89,614 
40, 058 
41,585 
42,033 

19 

........... iii' 

$11$ 587' 184 
777, 188 

$6,895,189 
$664, 652 

$3, 250, 205 

$103,000 
$11,000 
$82,000 
&1~1 000 ................. 

148 
$237,313 

36 
$126,621 

112 
$110,692 

112 
$110,692 

.................. 

................. 
6,536 
4,636 
5,034 

$1,382,017 

5,021 
$1, 379, 839 

................... 

............... 
1S 

$2,178 

5,169 
4,840 
5,080 
5,1'10 
5,255 
4, 739 
4,894 
4, 73•1 
4,562 
5,036 
5,374 
5,422 

3 4 

············3· ..................... 4 

$655, 916 $10, 683, 913 
$175, 000 $2,084,240 
$295,000 $2, 328,386 
$113,880 $2, 935, 276 
$72, 036 $3, 336,011 

$11,000 ................ 
$1, 000 ·············-$10, 000 ····-··-······ ............... ................. ................... ................ 

18 210 
$13, 295 $294,524 

B 9 
$4,505 $28,473 

15 201 
$8, 790 $266,051 

14 182 
$8,695 $253,675 

1 19 
$95 $12,376 

377 3,630 
138 2,170 
194 S,010 

$48,391 $2,176,274 

188 S,009 
$47, 959 $2,175,882 

................... 1 

................ $392 

6 ············-· $432 ............... 

305 2,298 
325 2, 744 
337 2,804 
302 2,738 
95 3,044 
60 3,023 
60 3,361 
60 3,363 

120 S,282 
170 3,198 
185 3,210 
238 3,048 

6 .............. .............. 1 
6 •••••·•······· ····••••··•··· 1 6 ••..••..••.... .............. 1 
6 ····••••··•··· •.•...... ..... 1 
6 ····••••••·•·· ············-· 1 4 ••.••.••..•... ...••••••.••.. 1 
5 ·············· .............• 1 
5 ·······•······ .............. 1 
5 ••··········•· .....••••. .... 1 
6 .............. •.•..••.•••••. 1 
6 .............. .............. 1 
6 .•.•••• ... .... ••••••.•...... 1 

79 
83 
87 
84 
80 
89 
95 

100 
99 

103 
97 
94 

12 10 ............ I 
13 9 .••..•...... 
18 12 ............. . 
12 11 ............. . 
13 ·····••·····•• ............. . 
1S •••·••••·· ••••.•••••...••••• 
12 .•..•....••...•.. -·········· 
13 
12 
14 
13 
13 

............ 6. :::::::::::::: 
7 ............. . 
7 ··•••••·•····· 8 ............. . 

Marylltnd, 

8 

1 ..................... 
2 

$1,388,000 
$13,000 

$938,000 
$285,000 
$152,000 

................ 

.................. 

.................. 

................. ............... 
14 

$17, 118 

.................. 
············-· 

1'1 
$17, 118 

18 
$17,068 

1 
$80 

965 
876 
650 

$302,068 

657 
$801, 600 

................ 

................. 
2 

$468 

<J.00 
362 
1.\98 
7:!3 
615 
60.t 
689 
795 
788 
600 
782 
881. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

$7, 463,234 
$487,031 
$523, 693 

$6,349, 219 

$788,389 
$1, 075 

$58, 232 
$729, 082 

SS, 300 $691, 724 $147, 63•1 
....... $i; 766 ....... $57; 828 ..•.•... $4,«i44 -

$6, 384 $633, 896 $143, mo 

$103,291 $150 .......................... .. 

76 Tot~~g~s~re.:.:.. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . . • . . $131, 503, 655 $7, 610,270 $237,421 $11, 707, 965 82,562,412 

77 
78 

79 
80 

Domestlc-
'l'ons .................................................................. . 
Cost .........•.....................•..............•.•.............•..•.. 

Foreign-

24,612,511 
$61, 795, 473 

2, 795,460 
$2, 287,535 

44,981 
$67, 777 

2,431,809 
$6, 022, 802 

106,578 
$326,674 

Tons.................................................................... 754,383 ....•••••••••. .............. 7,96li 811,608 
Cost ..... ;............................................................... $4,107,449 •.....•.•••••• ••.••..••••.•• $118,387 $1,121,627 

1 The figures ior the various items in this table do not ltgree with the corresponding figures for 1900 in itll other tables, because the figures for ii blltst furnace 
In Texas, operated by a penal institution, have been excluded. This institution reported $170,000 invested lLB capital, O salaried employees who were paid $4,800, 
1md 117 wage-earners who received $16,062. Materials costing $32,769 were used, tLnd 4,443 tons of charcolLl pig iron, valued iit $66,645, were produced. 'l'ho 
tnrnace had lL claily capacity of 25 gross tons. 

! 
~ 



DETAILED SUMMARY, BY STATES, 1900.1 

is the gross ton or 2,240 pounds.] 

Michigan. 

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

$2).029, 713 
~181, 687 
S422, 853 
$88, 440 

$1, 336, 733 

44 
$64, 451 

12 
$20,800 

32 
$43, 651 

30 
$<12, 771 

2 
$880 

616 
416 
513 

$216, 030 

f>13 
$210, 030 

•153 
438 
430 
498 
045 
557 
574 
665 
5M 
593 
503 
451 

8131, 047 
$250 

$21,177 
SlOS,236 

$6,884 

$1,404, 924 

266,881 
$447,893 

New Jersey. New York. Ohio. 

9 9 

1 .............. .. 

43 

1 
3 ~ .............. 9. 

39 

$2, 254, 639 
$131, 700 
$900,008 
$228, 380 
$994,551 

$220,000 
$30,000 

$175, 000 
$15, 000 

l 

50 
®'14, 888 

13 
$21,851 

37 
$23, 037 

35 
$22,462 

2 
$575 

991 
732 
589 

$292,213 

589 
$292, 213 

578 
605 
621 
547 
544 
572 
630 
491 
553 
686 
614 
629 

$90, 610 
$500 

$7,484 
$82, 685 

$1, 987, 59<1 

212, 817 
$672,124 

$8).396, 161 
~261, 531 

$1, 098, 941 
$282,828 

Sl, 752,801 

$607,480 
$135, 207 
$367, 593 
$1M, 680 

45 
$811 221 

12 
$41,Si<i 

33 
$39, 3·17 

30 
$38,443 

3 
$904 

1,391 
1,087 
1, 033 

$632,393 

1,032 
$632, 151 

1 
$242 

1,089 
1,081 
1,072 
1,129 
1,103 

581 
754 
995 

1,092 
1,109 
1,278 
1,101 

$22, 347, 130 
$1,403,624 
$6,445, 753 
$4,851, 290 
$9, 646,463 

$949,000 
$396, 300 
$392,000 
$160, 700 

17 

286 
$312, 271 

47 
$148,507 

239 
$193, 7°'1 

229 
$189, •190 

10 
$4,27'1 

7,624 
5,546 
6,039 

$3, 280, 6'14 

6,032 
S3, 285,o74 

1 
$210 

6 
$1, 860 

5,700 
6,966 
6,227 
5,727 
5,020 

'5,466 
5,961 
6,193 
6,•196 
6,810 
6,357 
6,364 

1 1 
1 1 
1 1 
1 1 
1 1 
1 .............. .. 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

$288, 587 
$40, 100 
$16, 303 

$229, 964 

$2, 220 

$8,508, 100 

626,659 
$1,469,478 

7 
7 
7 
7 
7 
4 
5 
4 
7 
7 
7 
7 

$1, 266, 259 
$88,06'1 
$-08,291 

Sl,081, 817 

$27, 987 

$23,MS,473 

4, B0.4, 263 
$12, 204, 486 

IRON AND STEEL. 79 

Pennsylvania. Tennessee. Virginia, West Virginia. Wisconsin. All other states.~ 

77 13 

2 2 
~i ............. ii" 

$72, 512, 725 
$6, 191,417 

$21, 049, 869 
$15, 881, 279 
$29, 390, 160 

$2, 337, 701 
$221,800 

$1, 801,159 
$31<1, 742 

28 

009 
$786,852 

92 
$279, 660 

517 
$507, 192 

502 
$504,,126 

15 
$2, 766 

19, 950 
13, 965 
16, 075 

$8,038,016 

16,018 
$8,024, 628 

$5,251,595 
$690,460 

$2,764,364 
~41,063 

$1,455, 708 

$51,500 
$20,000 
$30,000 
$1, 500 

1 

81 
3103, 258 

23 
$50, 231 

58 
$53,027 

5ll 
$fil, 907 

2 
$1, 120 

2,149 
1,636 
1, 763 

$<138, 929 

1, 760 
$<138, 429 

16 8 5 

1 ............................... . 
1 

14 

$4,782, 752 
$410,096 

$2,377, 768 
$651,883 

$1, 343, 055 

$245,000 
$5, 000 

8190, 000 
$50,000 

116 
$146, 764 

25 
$57, 739 

91 
$89,025 

91 
$89, 025 

2,820 
1,591 
1,594 

$528, 507 

1,591 
$528, 237 

.............. 3 ............... 5 . 

s1, 030, 553 $1, o3o, 565 
l)l40, 390 $141, 917 
$389, 820 $445, M9 
$239, 529 $152, 758 
$810, 814 $890, 3,11 

24 
821, 051 

2 
$8, 350 

22 
$12, 701 

21 
$12,557 

1 
$144 

601 
417 
492 

$227, 235 

492 
$227, 235 

$255, 200 
$65,000 

$165,000 
$25,200 

26 
$<!1,825 

6 
$18,857 

20 
$22,968 

19 
$22,198 

1 
$770 

608 
483 
Ml 

$307, 733 

551 
$307, 783 

12 1 

1 
2 
9 

53, 552,386 
$230,162 

$1,867, 162 
$223,430 

$1, 231, 032 

$117,000 
812, 035 
$53, 700 
$50, 665 

1 

86 
$109, 259 

8 
$26, 617 

78 
SS2,6'12 

74 
S80,fl89 

4 
$1, 953 

2,231 
1,515 
1,fi95 

$607, 890 

1,691 
$607,577 

2 
s 
{ 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 
27 
28 

29 
30 

3 
$508 

................................................................................. 81 

5•1 
$12,880 

15,069 
'15, 519 . 
15, 671 
15,887 
15, 627 
15, 281 
15, 628 
16, 020 
16,432 
16, 821 
17,062 
17,194 

8 
$500 

1,690 
1,682 
1,648 
1, 710 
1, 777 
1,692 
1,864 
1,927 
1,692· 
1,810 
1,838 
1,88•1 

I 

s ............................... . 
$330 .............................. .. 

1,623 
1,636 
1,76'1 
1, 752 
1,82<! 
1,382 
1,2,19 

. 1,291 
1,386 
1,62<1 
1,0lG 
1,997 

597 
549 
503 
408 
497 
464 
468 
489 
491 
494 
43<1 
451 

547 
506 
526 
483 
549 
670 
563 
669 
657 
581 
579 
583 

32 

4 83 
$313 34 

1, 654 85 
1,675 36 
1, 686 37 
1, 761 38 
1,926 89 
1,545 40 
1,.JlB 41 
1,5M 42 
1,659 48 
1,827 '1{ 
1, 753 45 
1,8'10 46 

3 ................................................................................. 47 
3 ................................................................................. 48 
8 ................................................................................. 49 
8 ................................................................................. 60 
s ................................................................................. fil 
2 .......................................... -. .... ................ ................. 52 
2 ................................................................................. 53 
2 ................................................................................. M 
2 ................................................................................. fi5 
3 ................................................................................. 56 
3 ................................................................................. 57 
8 ................................................................................. 58 

42 
45 
44 
46 
51 
58 
58 
63 
60 
05 
60 
58 

$31. 209,022 
"301,217 
$202,318 

$2, 698, 937 

$66,550 

$04, 095, 277 

10, 641, 035 
$82, 294, 561 

2 
3 
4 
2 
2 
2 
4 
4 
4 
4 
8 
2 

$214, 207 
$10, 147 
$20, 769 

$183, 291 

1 ............................... . 
1 
1 
1 
2 
7 
7 
7 
1 
1 
1 
l 

$160, 899 $58, 787 

I~~:~~ ......... io·i20· 
$122, 369 $52: 658 

$109, 478 
$10, 280 
$20, 281 
$78, 967 

8 59 
3 60 
4 61 
s 62 
8 63 
3 6<1 
7 65 
7 66 
7 67 
3 68 
4 69 
8 70 

$288, 782 71 
$21, 098 72 
$11, 4<11 78 

$203, 248 '74 

................................................................................. 75 

$8,168,581 

889,449 
$1,169, 781 

$4,374, 316 

988, 992 
$1, 701,182 

Sl,698, 042 

300, 761 
$969,806 

$2, 015, 134 

878,588 
$687, 443 

SB, 595, 146 76 

675, 298 77 
$1, 524, 081 78 

.. . .. .. . . . . . .. .. 18, 012 1, 000 .. • • • • • • • • • .. • • • 415, 798 • • • .. • • • • .. • • • • • • .. • • • • • • .. • .. • • .. • • • • .. • • • .. • • • • • • • • • • .. • • • .. • • • • • • • • • • • • .. • • • • • 79 

... ............ $104,918 $15,000 ................ $2,747,617 ................................................................................. 80· 

•Includes establishments distributed as follows: Colorado, 1; Connecticut, l; Kentucky, 2; Massachusetts, l; Minnesot1t, 1; Missouri, 2; North Carolina, 2; Texas, 2. 
'Includes only active establishments. 



80 

81 
82 

83 
84 

85 
86 

87 
88 

89 
90 

91 
92 
93 
94 
95 

96 

97 
98 

99 
100 

101 
102 

103 
104 

10> 
106 

107 
108 

109 
110 
ill 
112 

113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 

125 
126 

127 
128 

129 
130 
131 

132 
lBll 

184 
136 

136 
137 

UIS 
139 

140 
141 

142 
143 
1'!4 

145 
146 
147 
148 
149 
11){) 
151 
152 

I 

MANUFACTURES. 

Materials used-Continued. 
Total cost-Continued. 

Fluxing materials-
rrons .......................................................................... . 
Cost ......................................•........•.•..••...........•.....•. 

Fuel-
Anthracite coal and culm-

rrons .. ............................................................. . : . .... . 
Cost .........••••...•....•..•..........•••....•••••...••....••••••...••.. 

Bittiminous coal, nsed raw, and slacl<-
'1~011s • ................................... -· .................. •••• · •· ••••••••· 
Cost .................................................................... . 

Col<e-
Tons ................................................••..........•.....•. 
Cost .................................................................... . 

Cbareoal-
Busbels ................................................................ . 
cost ...........•...••.........................••................•.•...... 

Mill cinder, scrap, etc.-
Tons .................................................................. .. 
Cost ................................................................... .. 

iW~~l:~f~;:feriii1ii:: ::: : :: : :: : ::: ::::: ::: :::::: ::::::::: ::: : :: : : :: : : : : :: : : : : : : : 
Freight ........................................•...........••................... 

Products: 
Aggregate value ................................................................... . 

Plgiron-
Total tons• ................................................................. . 
Total v1ilue a •••••••••..••••••••••••...••••••••••• ·•••• ••••••• ••·•••••••••·•• 

Cold-blast charcoal-
Tons ............................................................... . 
Value .............................................................. . 

HoL or warm blnst charcoal-
Tons ...••.•...••.....•...••••......••.•....••....•••••••..•..•.•..•. 
Value .............................................................. . 

Hot or warm blast mixed charcoal and eoke-
Tons .............................................................. .. 
V11lue .............................................................. . 

Anthrncite coal-
Tons ............................................................... . 
Value .............................................................. . 

}fixed anthracite coal and eol<e-
Tons ............................................................... . 
Value .............................................................. . 

Coke and bituminous coal-
Tons ......................... : ..•................................... 
V1tlne .............................................................. . 

Amount receiveil for custom work and repairing ............................ .. 
Value of all other products .................................................... . 

Pig iron, cla>sifled hy grndcs: 
Total tons ............................................•..••.................•........ 

Bessemer and low-phosphorus, tons .......................................... .. 
Basic, tons ....••..............•.........................•.....•................. 
Foundry, tons ................................................................. . 

~~~ft~ ~C::ltm.ci1iiea.: ·ai'iii ID.isceiiane'O,;;;; i;i;i;::::::::::::::::::::::::::::::::::: 
Ferrosi1icon 1 tons - - -- -........... -.................. - ........................... . 

~t:~r!3fi~~~~~t:~f~:::::::::::::::::::::::::::::::::::::·::::'.:::::::::::::::: 
Pig iron exported by manufacturers: 

Tons ............................................................................... . 
Value .............................................................................. . 

Furnaces: 
Completed-

Number6 ....................................................................... . 
Daily capacity (in tons)• ...................................................... . 

In course of construction-
Number ........................................................................ . 
Daily capacitv (in tons) ....................................................... . 

Comparison of prorlucls: 
Number of establishments reporting for lioth years ................................• 
Value for census year .............................................................. . 
Value for preceding business year ................................................. . 

l'ower: 
Number of estnhlishments reporting .............................................. . 
'fatal horsepower .................................................................. . 

Owned
Engines

Steam-
Number .. ...................... ___ ................................... . 
Hornepower ........................................................ . 

Gas or gaeoline-
Number ....•..............................•.....•.......•........... 
Ilornepower ........................................................ . 

Water wheels--
Number .................................... -· ... - -- . -- ....... - - - - .... - .. . 
Hor>epower ...•..................................••..•..•........•...... 

Electric motors-

~~~~r~~~\:er::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Otherpower-

Number ................................................................ . 
Horsepower ....................................................•.•...... 

Furnished to other establishments, horsepower ................................... . 
Establishments classified by number of persons employed, not including proprietors 

and firm members: 
Total number of establishments .................................................. .. 

5to20 .......................................................................... . 
21 !060 ......................................................................... . 
51to100 ............................................ , ........................... . 

~gi ig ~:: ::: :::: ::: ::::::::::::: :: :: : ::: : ::: : ::::: ::: : :::::: ::::: :::::: :'.: :: :: : : 
501 to 1,000 .•..•.•.•••••.••..••...•..•...•..•.•.•..•••••..•••••.•...........•.... 
Overl,000 ....••..•••...•••••••.••.••..•....•...•...•...•..••..••••...•.•••..... 

United States. 

7 324, 743 
$5:054, 725 

TABLE 71, PAR'.l' 1.-BLAST FURNACES: 

Alabama. 

685, 278 
$338,086 

[The ton when used as a unit of menH111·u 

Georgia. 

9,191 
$4, 177 

IllinoiH. 

554, 906 
$502, GSO 

Maryhuu\. 

111,Hlill I 
$120,11111 

88G,fiQ.I ........................................ .. a, iHt\ 
$lfi,:l:M $2, 297, 419 ......................................... . 

832,235 
$1, 101, 312 

14, 697, 797 
$38, 976, 770 

30,677, 585 
$1,823, 881 

1, 600, 313 
$3, 772, 385 
31, 767,622 
$1, 19·1, G28 
$9, 611, 991 

$206, 75G, 557 

14,4,17,791 
$206, 512, 755 

12, 068 
$276,m7 

287,0M 
$<1, 995, 177 

52, 992 
$798,8135 

45,857 
$612, 702 

1, 796, 000 
$26, 066, 003 

12, 253, 818 
$173, 7133, 091 

$143,862 
$99, 940 

14,447, 791 
8,475, 530 

937,439 
3,510, 300 
1,057, 616 

208,323 
35, 910 

•163, 672 
51,878 
7, 123 

166, 625 
$1, 865,4&1 

343 
54,425 

16 
7,275 

118 
$146, 840, 10<1 
$98, 079, 811 

223 
505, 9ll5 

1,29-i 
494, 798 

8 
122 

14 
582 

227 
8,693 

60, 086 
$73, 806 

l,806, 13131 
$4,010, 913 

5, 281, 168 
$308, 512 

G,G02 
$6, 974 

$270, 564 
$100, 718 
$213, 162 

$13, ·187' 769 

1 20~ 277 
srn: 487: 769 

49, 603 
$841, 799 

l, 153,G74 
$12, 645, 970 

3, 839 
$21, 500 

l, 981,106 
$104,•138 

. .............. 

. -..... $2~0i5" 
$1, 600 

$35,%1 

$391, 599 

21, 505 
$386, 271 

19, 083 
$3'13, 943 

1340 
$10,249 

1)782 
$32, 079 

:::::::::::::: """'$5;3:iil' 

81, 192 
$116, 607 

1, 313, 144 
$4,554, 377 

107, 412 
$255, 054 
$109, 213 
!f/28, 845 

········-····· 
$15, 153, 646 

1,409,530 
$15, 033, 1396 

li,:ltlS 
$U, l~!:~ 

2Ha.:i:u 
$81il, \I~~] 

~.MH, uur. 
$11, )ill\ 

2·1 I, li:.! 
$3, 01\0, K'ill 

. .. : .. -.. -. --............ ~. ' 

1,469, f>80 
$15, 033, 691) 

$112,·150 
$7, 500 

lf>, !ISi 
$2:ll\ 1 \Iii',! 

22N1 i':~', 
$2, 71l:t, i·lll 

...... $ii:H·:·i'1' 
1 203 2"7 21,505 1,409,530 "11 )"'! 

' ' 
1 

1,320,287 :i1H:l\ll
0

I ....... 89;746' .............. . 
sss, 20s • ...... is,'876 · · · .. · .. 94; 668 · ........ 1,;11:'.;, 
171,298 1,598 7,500 l,·IJIJI 

56, 561 1, 042 .. • • .. • .. • .. .. •lllll 

:::::::::::::: :::::::::::::: ····-··47,~5ss· ·······;ri;,b:·, 
········2;404' :::::::::::::: ........... 47· ::::::::::::. 

113, lSfi 
&1, 090, G20 

37 
5,21G 

2 
400 

8 
$10, 736, 317 
$(i, 665, 530 

19 
59,377 

172 
58,844 

8 
533 

3 
H5 

3 
1,295 

6 
1,200 

17 
4,408 

8 
1,175 

2 
$13, 526, 146 
$11, 482, 092 

4 
35, 975 

31 
34, 920 

$3, OOi1, '.-1. l;i 
$2,(J.ll,:t:N 

:i 
11,111;11 

.1:.· 
01l\\I\' 

3 ........................... , 
75 

1 
20 

8 
455 

55 .............. .............. 30 .......... .. 
1·~~~ ........... 25· :::::::::::::: .......... ~~~- :::::::::::::. 

223 
3 

16 
38 

108 
35 
17 
6 

19 4 a 
:::::::::::::: ........... T ::::::::~::::: ............ i 

3 1 .............. I 
7.............. 1 ........... .,. 
4 1 1 ............ . 
4 .............. 1 
1 .............. ! 1 ............ , 

1 The figures for the various items in this table do not agree with the corresponding figures for 1900 in all other tables, because the figures for a blast fm•nn••t• I 11 
Texas, operated by a penal institution, have been excluderl. This institution reported $170,000 invested as capital, 6 salaried employees whn were paid $•1,800, 11 ·; 
wage-eamen; who received $16.062. Materials costing $33,769 were used, and 4,443 tons of charcoal foundry pig iron, valued at $66,645, were produCt\rl, '.l't.•• 
furnace baH n <fail,. cuprwily of 25 gro•s tons. 

2 Inchide• c•tablishmc11tedistribnted a• follows: Colorado, 1; Connecticut, 1: Kentucky,!; Massaclmsetts, 1; :Minnesota, 1; Missouri, 2; North Carolina, 2; 'l'\IXllH, ;,• 



IRON AND STEEL. 81 

DETAILED SUMMARY, BY STATES, 1900 1-Continued. 

ls the gross ton of 2,240 pounds.] 

Michigan. 

15, 354 
$13, 681 

New Jersey. 

92,869 
$59,281 

101, 804 
$811, 209 

3 006 
$7;582 

127,078 
3'150, 188 

111519, 298 ............... . 
~743,410 ............... . 

......... $8;496' 
$6, 917 

$184,583 

$2, 827,153 

Hl,377 
$2, 327, 153 

51, 093 
$59, 665 
$48,807 
$34, 710 

$239, 160 

$2, 546,215 

150,002 
$2,521,066 

141,377 ............... . 
$2, 327, 153 .............. .. 

New York. 

180, 353 
$114,090 

15, 267 
$57,491 

15, 731 
$28, 778 

328,091 
$1, 123, 255 

844, 799 
$69, 696 

8,820 
$18,541 
$81,282 
$77,,198 

$508, 041 

$5,016, 145 

384, 512 
$5,0'12,550 

7,4,13 
$185, 991 

• .. • • .. .. • • . • • .. 148, 532 6•1, 521 
• .. ... • • •• .. .. • • 82, 506, 408 81, 154, 175 

• • . .. .. .. .. .. .. . 1, 470 262, 548 
.. • • • .. .. • .. • • .. $14, 658 $8, 702, 38'1 

:::::::::::::::: ........ 325;i49' ......... i8;595' 
141,377 150,002 

25,575 
381, 512 

Ohio. 

1 252 632 
in:oos;9rn 

256,018 
$396,211 

2,604,811 
$6,869, 925 

987, 215 
$43, 457 

192, 203 
$463,347 
$162,958 
$233, 057 

$2, 166, 113 

$40, 366, 637 

2, 559,69•1 
$40, 308, 758 

1 500 
sss:ooo 

4, 751 
$102, 350 

800 
$18,000 

2,552, 648 
$40, 155, 408 

$29,658 
$28,221 

2, 559, 69•l 
1, 862, 136 

98, 700 ........ is6; 74.i' ......... 6i; &io' ........ 29i; 993. 305, 00,l 
34, 634 88, 699 2•16, 487 .......... 4;636' 6,079 3,'116 33,3•17 

: : ::::: :: : : : :: : : : : ::::::: ~~'. ~~~: : : : : : : : :: : : :.i6~: : : : : : : : : : ~~: ~~~: 
................ 50 .............................. .. 

8,088 
867,110 

7 
480 

6 
$2, 188,847 
81,800,655 

7 
2,704 

31 
2,554 

3 
150 

12,000 
$214,000 

10 
737 

1 
400 

4 
Sl, 788, 615 
81,264, 737 

9 
6,890 

45 
6,830 

17,156 
$246,587 

12 
1,690 

•l 
$2, 941,417 
$2, 481, 78•1 

9 
15,418 

36 
14, 943 

8,055 
$92,096 

51 
10, 468 

4 
2,200 

26 
$21, 948, 864 
$12, 211, 76'1 

43 
97, 915 

249 
95, 040 

1 ............................... . 
15 

2 
45 

2 
155 

II 66 
2,875 

................ ................ 11 ............... . 

............ 400· :::::::::::::::: ... " ......... ~:~. :::::::::::::::: 

9 9 43 

.............. s. :::::::::::::::: .............. : ............... r 
1 5 1 7 
3 4 4 ~ 

................ ................ 2 5 
2 

················ .................................................... . 

Pennsylvania. Tennessee. Virginia, West Virginia. Wisconsin. All other stntes.2 

3,371,405 
82, 264, 666 

765, 707 
Sl,913, 385 

257, 194 
$255, 313 

6, 254, 301 
815, 576' 340 

787, 606 
$47, 256 

1, 108, 607 
$2,686, 743 

$855, 5.51 
$510, 089 

84, 9·13, 756 

$101, 575, 487 

6, 778, 584 
$101, 555, 787 

4,341 
S120, 383 

45,857 
$612, 702 

1, 567,866 
$22, 171, 518 

205,810 
$109, 974 

15,2&5 
$20,167 

569, 070 
$1,412, 961 

~1672,86.5 
ll>124, 361 

18, 892 
$44, 7.17 
$78,388 
$29, 902 

$178, 350 

$4, 693,215 

37'1,249 
$4,693, 215 

3,981 
$65,686 

437, 508 
$228,207 

9, 776 
$12, 960 

638, 078 
$1, 638, 905 

239,058 
$14,143 

9,115 
$16, 995 
$96, 084 
$62, 335 

$603,555 

$6,505, 218 

,128, 117 
$6,505, 218 

1,616 
$45,248 

83, 535 
$84,216 

17, 433 
$15, 690 

178, 701 
$513, 696 

16,422 
$50, 137 
$4,898 

$54,599 

$8, 119, 301 

188, 292 
$8, 119,301 

99, 987 
$64,079 

8,1M 
$8,841 

183,680 
$775, 709 

2, 793,609 
$164,447 

19,363 
$33,225 
$9,283 
~3,886 

$288, 721 

$2,900,237 

217, 451 
$2, 899, 912 

630 
$12,600 

84,580 
$517, 950 

224, 105 81 
$147,005 82 

83 
81 

107, 042 85 
$156, 732 86 

407, 0091 87 
$1, 167, 130 88 

Bi. s22, sa1 I 89 
ll>l93, 001 90 

48, 951 91 
$105, 997 92 
$58,310 93 
$19, 772 9•1 

8222,508 95 

'5, 571. 189 I 96 

340, 0291 ff! 
'5, 571, 189 98 

99 
100 

27, 913 101 
$612, 763 102 

51,552 ................................................................. 103 
$770, 616 .. .. • • • • • • • .. .. • .. • • • • .. • • .. • .. • • • .. • .. • • • .. .. .. .. • .. .. • • • • • • • • .. 104 

·:·········· .. ··· .............................................................................. . 105 
106 

107 
108 

5, 160, 620 318, 716 426, 501 188, 292 182, 291 812, 116 109 
378·:i~:~!i :::::~:~~~·:~~~: :::::~:~~~:~~~: :::::~·:~~~·:~~~: ..... !~ .. :~~~~~· ::::::~:~~~:~~~: m 

6, 778,584 
4, 617, 969 

666,589 
856,•172 
4•16,328 
50,077 
10,190 
~75,135 
51,474 
4,350 

1,298 
$15, 798 

136 
23,497 

5 
2,700 

,13 
$75, 764, 672 
$51, 182, 789 

77 
221,431 

495 
216, ?.14 

7 
262 

123 
4,105 

14 
850 
500 

874, 249 
11,643 

802 
287, 655 
54, 182 
19, 962 

428, 117 188,292 
188,292 

217,451 
75, 748 ......... 72;98i' 

304,•166 :::::::::::::::: ........ i35;796' 
23, 661 .. .. • .. .. • • .. .. • 3, 135 
21, 807 .. .. . .. .. .. .. • .. 2, 772 

840,029 
156,184 
18,621 

129, 191 
23, 699 

8, 22·1 
6, 700 
3,400 

:::::::::::::::: ............ 202· :::::::::::::::: :::::::::::::::: .............. io· 

113 
114 
115 
116 
117 
118 
119 
120 
121 
12'l 

17 
1,970 

6 
$3, 053,816 
$1,870,0911 

18 
13,510 

47 
13, 350 

4 
160 

2,027 
$29,157 

19 
1,907 

7 
$3,802, 780 
$1,610, 613 

16 
21, 655 

61 
21,490 

3 
750 

3 
$3, 119,801 
$1, 985, 648 

a 
4,236 

13 
4,236 

9 676 
$107:876 

6 
750 

2 
$1,637,503 
$1, 175,075 

5 
4,185 

16 
4,160 

140 123 
$2, 740 124 

19 125 
1, 357 126 

I 127 
400 128 

5 129 
$8, 876, 580 130' 
$2,307, 7•15 131 

12 132 
14,41<1 138 

50 184 
14,827 135 

4 ............................... . '1 136 
7 137 40 

1 ............................... . 2 rns 
80 130 75 

1 ............... . 
50 

1 ................. 140 
25 ................. 141 

................................. ···············- ················ ················· 142 
HS 
144 

............................................................................ ·············-··· ················ .......................................................................... .. 
77 18 lG 8 5 12 145 

~ .............. i ............... i. :::::::::::::::: :::::::::::::::: ............. 3 m 
9 s 4................ 2 11'18 

88 7 9 3 3 4 1'19 
15 1 2................................ 4150 
8 1 ................................................................. lfil 
4 ................................................................................. 152 

3lnclud~ 7,123 tOJ:!S of castipgs produced direct from furnace, valued >l.t $87,66~; and 215,550 tons of spiegelelsen and ferromanganese, valu~d. at 85,871,956, dis· 
trlbl}ted as follows: Direct cnstmgs-Al11bama, 2;164 tons!· Illinois, 47 tons; Missouri, 10 tons; New Jersey, 50 tons: Penns.vlvania., 4,850 tons: Virgima, 202 tons. Sple· 
gele1sen and lerromanganese-Colorado, 8,400 tons; Illino s, 47,688 tons; Maryland, 11\.625 tons; New Jersey, 21,824 tons; New York, 404 tons; Pennsylvania, 126,609 tollfl. 

•Includes 355 tonR, silico-spiegel. 
•rncludes 18 idle furnaces owned by active establishments. 

l'.i.l.RT l.V---Jl:rANF--6 



82 MANUFACTURES. 

TABLE 71, PART IL-BLAST FURNACES: CAPITAL, EQUIPMENT, DAILY CAPACITY, 

Number of establishments .......................•....... 
Charncter of orgm1ization: 

z Individual .................................•..... 
3 Jcirmand limitedpartnership ................... . 
4 Incorporated company .......................... . 

C!tpital: 
5 'l'otal ............................................... .. 
6 Land ............................................ . 
7 Buildin1,,rs ....................................... . 
8 Machin er)', tool.s, and implements .............. . 
9 Cash and sundries ................... , ........... . 

Rented property: 
10 Total.. .............................................. . 
11 Land ............................................ . 
12 Bnildi ngs ...................................... .. 
lS · l\Iachinery, tools, and implements .............. . 

Furnaces: 
14 Number ............................................. . 
16 Daily capacitr, tons ................................. . 

Power: 
16 Number of establishments reporting ................ . 
17 Total hor>epower ................................... . 

owned-
Engines-

Steam-
18 Number ............................ .. 
19 Horsepower ......................... . 

Waterwheels-
20 Number ................................. . 
21 Horsepower ............................. . 

[The ton when used ns a unit of mcnsnre 

JDl,E ESTA BUSHMENTS. 

United 
States. I Connect New Jer. Alabama. . icut. · Georgia. Kentucky. Maryland. M!chignn. sey. NewYork. 

49 1 

~ .......... i ........................................... .. 
37 6 ........ 3 ......... 2 ........... i ........... i ........... 5 ....... ""i" 

$9, 93f>, •145 $1. 975, 258 $139,111 $551, 300 $25,000 $165, 434 $088, 981 $500, 000 
$2, 691, 871 $583, 767 $28, 755 ~293, 300 ············ $100, 000 $BS, 98·l $242, 538 
$5,478, 309 $!, 018,000 $96,00U $215,0l/0 ............ $0,000 $105, 219 $287, 467 
$1, 24fJ, BUG ~3'10, 714 $3, 400 $43, oou · ... i25;ooo· $294 $28.J.l 17 $20, 000 

~524, 9;,y $26, 777 $10, 956 $59, 140 $210, Olil 

$191, 000 . ........... ····-····· . ......... $145,000 ············ ····--······ ····-····· $41,0UO ·········-·· ·······-·· .......... $20, 000 ·----······· ····----···· ···------· $120, 000 -········-·· .......... .......... $100,000 . ........... ············ ·-········ $30,000 ----········ ····-····· .......... i25,000 . ........... ····-······· ····-····· 
55 8 3 2 I 1 6 1 

4.119 887 45 155 75 30 450 80 

47 6 3 2 1 .l 5 1 
25,7fi6 6,710 165 1,100 494 60 940 100 

102 20 ·········· 4 1 1 12 l 
25,433 6, 710 .......... 1,100 494 60 940 100 

8 .............. 4 ............ ............. . .............. .............. ............. 
323 ····-······· 165 ........... ············ ................ ············ ............. 

4 

1 
1 
2 

$1, fl58,000 
$1BO,OOO 

.$1, 2•16. 000 
$163,000 
$20,000 

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

7 
890 

4 
6,035 

19 
fi,985 

1 
50 



IRON AND STEEL. 

AND POW ER OF IDLE AND BUILDING ESTABLISHMENTS, BY STATES: 1900. 

is the gross ton ol 2,240 pounds.] 

Ohio, Oregon. 

JDJ.E ESTABJ.ISHMFNTs-continucd. 

Pe11n•ylv1i· 
nia. Texas. Virginia. 

-----·1-----1----·-1-----1------1----
2 10 2 

Washington. 

7 

United 
Stiitcs. 

BU!Lll!NG ESTABLJS!!MENTB. 

New York. Ohio. I Pcnmyl
vunin .. 

rrenncs
scc. 

83 

1 

......................... ~ ·············· 1 .......................... i ....................................... i. :::::::::::: ~ 
4 ............ 2. :::::::::::::: ............ ii ............. i. 4 ............ i' ........... T 1 1 4 2 1 

$35, 000 
$1:l,OOO 
$2,000 
$1,000 

$19,000 

lM5,000 
$20, 000 
320,000 

$5, 000 

2 
32 

2 
410 

2 
410 

$686, ~93 
$148, 449 
$363, 930 
$174, 024 

$590 

1 
50 

1 
760 

5 
760 

$1, 321l, OR8 
$315, 500 
$836, li88 
$85, 100 
$88, 900 

$1, 000 
$1, 000 

12 
573 

10 
3,002 

17 
·2,89<1 

3 
108 

$450, 000 
$200, 000 
$230,000 
$20, 000 

............... 

2 
300 

2 
•100 

2 
•JOO 

$274. 000 $1, 001, 624 $•168, 656 
$7fi, 000 $288,000 $184, 583 

$185, 000 $661, 000 $272, 105 
$10, 000 $83, 124 $11, 533 
$4, 000 $59, 500 ~N35 

1 7 1 
50 •167 35 

1 7 1 
200 5,080 300 

1 14 s 
200 5,080 800 

$1, 021, 775 
$19,000 

$814, OfiO 
$57,52.'i 

$131, 200 

$4, 700 
$<!, 700 

16 
1,414 

.............. 

............... 

.................. 

................... 

$100,000 
...... $76;666' 

$25,000 
$5, 000 

$4, 700 
$4, 700 

1 
100 

................ 

.................. 

.................. . .... ~ ........... 

$450,000 $6,77f> 
$17,500 $500 

$350 000 $10, 0.50 
$82:500 $25 
$50,000 $76,200 

$385, 000 
$1,000 

$:l84, 000 
............... 
. ................ 

5 
0 
7 
8 
9 

...................................... 10 

2 2 
330 604 

................. ................. 

.................. . ............... 

.................... .. . . . .. .. . .. .. . .. . 

.................. ................... 

1 
380 

.................... . ................ 

. ................... 

..................... 

11 
12 
18 

14 
15 

16 
17 

18 
19 

:::::::::::::: :::::::::::::: :::::: :::::::~ :::::::::::: :::::::: :::: ~~ 
1 In addition, rn furnaces, \vith 1t dally capacity of 7,350 tons, were being erected by establ1811ments which operated blast furnaces during the census year. Th• 

total number of new furnaces which were in course of construction on May 31, 1900, was, therefore, 22, with a daily capacity of B, 764 tonB, 



84 MANUFACTURES. 

TABLE 72, PART !.-ROLLING MILLS AND STEEL WORKS: 

['l'he ton when used as a uniL of measure 

United I Alabama. California. Connecti· Delaware. Illinois. Indiana. Kentucky. Mttryland. 
States. cut. 

1 Number of establishments 2 •••••••••••••••••••• 438 22 27 5 
Character of organization: 

11 2 Individual •...................... ·-·-···----- ·······-·-·· --········-· ............ ··········i· -------···-· ............. ········-··· 
3 Firm and limited partnership .............. 40 --·-········ ··········3· ··-········· ··········i;· 1 ·······----- ··········5· 
4 Incorporated company .......•............. 387 21 .,26 6 

Capital: 
$429, 960, 043 $1,326,295 $1,499, 162 $1, 792, 902 $4, 207, 079 $32, 591, 820 $14, 994, 210 $3, 134, 287 $1, 365,001 5 'I'otal. ....................................... 

6 Land ............................•....... $36, 157, 122 $125,000 $480, 500 $383, 105 $555, 000 $6, 067, 544 $1,078,500 $151, 998 $26, 000 
7 Buildings ............................... $47' 203, 829 $266,239 $104,500 $503,427 $384, 500 $3, 868,030 $1,558, 912 $393, 000 $348, 966 
8 Machinery, tools, and implements ..... $lfil, 870, 578 $2,0GO, 295 $565, 000 $1,589,416 $2, 138, 522 $11, 538, s:H $6, 991, 201 $1, 092.857 $694, 510 
9 CaHll and sundries ...................... $194, 728, 514 ' $1, 874, 701 $349, 162 $2; 316, 954 $1, 129, 057 $11, 117, 918 $5, 365, 597 $1,496, 432 $295, 5rn 

Rented property: 
$11, 835, 940 $75, 000 $80, 500 $682,313 10 Total.. ...................................... ············ -········--· ............. ········---- ·······-----

11 Land .................................... $2, 660,423 $7,500 ·········-·· ............. ············ $55,000 ············ -··········· $32,313 
12 Buil<lings .....................•......... $2,458,197 $37, 500 ······-····· ............ ............. $25,500 --·········· ............ $5b3, 000 
13 Macllinery, tools, and implements ..... $6, 717, 320 $30,000 ············ ············ ············ ···--·····3· ·········-·· ............ $97, 000 
14 Proprietors aml firm members .................. 119 --·-········ ............ ············ ............. ··········-- ············ -··········· 

Salaried officials, clerks, etc.: 
18 81 570 205 73 •10 15 Total number ............................... 7,442 34 72 

16 Total •nlaries .........................•..... $9,421,868 $55,548 c:~,250 $107, 775 $182, 677 $631, 567 $266, 76'1 $91, 669 $58, 499 
Oft\cers of eorporations-

4 3 18 34 28 '20 9 17 Number ............................. 747 16 
18 Salaries ............................. $2, 789,090 $15,500 $9, 700 $46, 516 $51,208 $152, 900 $99,479 340, 430 $22, 738 

Gene ml superintendents, managers, 
clerks, etc.-

15 63 536 177 5a 31 191 Total number ....................... 6,695 30 56 
20' Total sttlaries ....................... $6,632, 778 $40,048 $12,550 $61, 259 $81, 469 3478,667 $167,285 $51, 239 $35, 7Gl 

I 11fen-
21 Number ..................... 6,389 30 12 49 56 492 172 50 30 
22 Salaries ..................... $6,486,557 340,0,18 $11,350 $59,0-11 $78, 933 $458,021 $16'1,824 349,819 $35, 510 

Women-
23 Number ..................... 306 ·----······· 3 7 7 44 5 3 l 
24 Salaries ..................... $146,221 ·-----·----- $1,200 s2,21s $2, 536 $20, 646 $2,461 $1,420 5245 

Wage-earners, including pieceworkers, and 
total wages: 

employed at any one 219,538 2,837 791 1,646 16, 177 9,803 1,767 25 Greatest number 1,970 2,068 
time during the year. 

26 Least number employed at any one time 153, 602 1,940 660 1,517 1,121 11,566 5,010 1,429 988 
during the year. 

183,023 2,204 555 1, 785 13,632 7,579 27 Average number ........................... 1,490 1, 766 1,419 
28 Wages ...................................... $102, 238, 692 $1, 072, 384 $327, 184 $939, 243 $705, 366 $7, 464,442 34, 243, 831 $949, oi7 $703, 445 

Men, 16 years and over-
29 Average number .................... 180, 148 2, 180 539 1,770 1,481 13, 293 7,427 1, 751 1,384 
so Wages .............................. $101, 579, 174 $1, 069, 866 $323,862 8935,883 $704,166 $7, 374, 717 $4, 204, 888 $946, 127 $693, 588 

Women, 16 years and over-
31 Average number .................... 1,065 ······--···· 4 12 ............. 146 72 . ........... 12 
~2 Wages ...............•.............. $265,536 ............ $1,000 $2,587 ···--······· $43, 605 $15, 927 ............ $3, 000 

Children, under 16 years-
113 Average number .................... 1,810 24 12 3 9 193 80 15 23 
M Wages ............................... $393, 982 $2,518 $2,322 $773 Sl, 200 346,120 $23, 016 $2, 920 $6, 857 

Average number of wage-earners, including 
pieceworkers, employed during each month: 

Men, 16 years and over-
3fl January ................................. 173,637 2,374 495 1,746 1,470 12, 930 8,549 1,51'1 1, 451 
36 ~e~~'t,~~l'.: :: : : : : ::: : :: ::: :: : ::: : : : : : :: :: : 177, 943 2,386 495 1,720 1,515 12, 662 7,617 1,427 1, 089 
37 182, 866 2,586 495 1, 728 1,501 13,527 7,455 1,581 1,541 
88 April .................................... 179, 158 2,684 495 1, 753 1,481 12, 773 6,999 1,675 1,•mH 
89 May ..................................... 179,895 2,129 495 1, 744 1,441 13, 104 7,343 1, 782 1,516 
40 June .................................... 176,562 2,516 669 1,768 1,363 13,308 7, 242 1, 741 1,859 
41 i~~:tisi: :: :: : :: :: : : : : ::: : : : : : :: : ::: : ::::: 166,074 1, 789 686 1,676 1,383 12, 623 5,857 1,884 1,330 
42 179, 291 1,807 668 1, 787 1,409 13,551 6,946 1,880 1,549 
43 September .............................. 186, 223 1, 781 490 1, 798 1,519 13, 772 7,109 1, 849 1,506 
44 October ................................. 188,924 1 853 495 1,826 1,538 13, 994 7,921 1, 868 1,SHG 
45 November .............................. 188, 214 1:8s1 495 1,837 1,581 13, 725 8,443 1, 933 1,159 
46 December ..•............•............... 182, 991 2,374 495 1,854 1,569 13, 547 7,639 1, 927 1,222 

Women, 16 years and over-
47 January ................................. 1,072 ····------ ... 5 13 -----·-····· 147 81 ····-······· 12 
48 February ...........•.................... 1,046 ············ 5 18 ····------·· 122 67 ·-·------- ... 12 
49 March ................................... 1,061 --·········· 5 13 ········--·- 138 66 -········--· 12 
50 

t~~~:::::::::::::::::::::::::::::::::::: 
1,040 ---········· 5 13 ............ 135 52 ------······ 12 

51 1,038 ............. 4 lS . ............ 130 65 . ............. 12 
52 1,077 ············ 3 13 ········-··· 172 72 ............... 12 
53 July ..................................... 1,016 ············ s 6 ···········- 147 52 .............. 12 
54 

~~t¥rb~Y.:::::::::::::::::::::::::::::: 
1,089 -··········· 8 13 ·--········· 147 87 -----······· 12 

55 1,106 -----------· 3 13 ·----------· 157 93 ·--------··· 12 
56 1,103 ----------·· 3 18 ·······--·-· 156 88 .............. 12 
57 November ............................... 1,082 -----···---- 3 13 ............ 150 85 . ............. 9 
58 December ..•............................ 1,054 --···----··· s 13 ............. 149 57 . .............. 9 Children, under 16 years-
59 

t~bJJE~:::::::::::::::::::::::::::::::: 
1, 758 27 10 4 6 178 88 25 28 

60 1, 740 29 10 4 6 198 84 25 28 
61 1, 797 26 10 4 10 201 84 22 28 
62 

~J::::::::::::::::::::::::::::::::::::: 
1,790 so 10 4 10 200 84 4 28 

63 1,918 26 10 3 10 213 90 4 28 
64 1, 777 29 17 3 10 164 90 4 28 65 July ..................................... 1,622 18 17 3 8 182 48 4 25 66 August ........•............•............ 1, 919 21 17 s 9 203 84 4 28 67 ~~~~~~b·e·r·:::::::::::::::::::::::::::::: 1, 920 18 10 s 7 203 84 4 28 68 1,957 18 10 3 10 207 84 32 28 69 November ..........•.................... 1,860 18 10 3 8 184 91 26 s 70 December .......•.....•.......•......... 1,670 28 10 s 10 180 52 24 2 :Miscellaneous expenses: 
71 Total.. ...................................... $24, 795, 663 8107, 737 $18, 944 $188, 313 $140, 054 $2,516, 516 $376,844 $120, 818 $351,622 72 Rent of works ........................... $930,500 .... ~io;ii2· $6,000 $2,000 73 Taxes, not including internal revenue. $1, 128,347 ·····35;03ii" .... ~iiii; 68i" ..... $8 .. 017' $83,239 .... $29;498" . ..... il6 .. 246' 

$17,896 74 Rent of offices, interest, insnrance, and $22, 189, 600 $97, 625 $13, 908 $168, 632 $132, 037 $2,427,277 $847, 202 $114,572 $331, 726 all sundrr expenses not hitherto in-
eluded. 

75 C'.ontract work .......................... $047, 216 .. -..... -. ---.... -... -. -- ......... -. -...... --.... -.. -....... --. $144 ··--······-· ········--·--
1 Includes establlshments distributed tis follows: Colorado, 2; Kansas, 1; Maine, l; Minnesota, 2; Oregon, l; Rhode Island, 1; Washington, l; \V)'Oming, 1. 



IRON AND STEEL. 

DETAILED SUMMARY, BY STATES, 1900. 

is the gross ton of 2,240 pounds.] 

Ilfassachu- Michigan. Missouri. New Jersey, New York. Ohio. Pen~sylva- Tennessee. Virginia. West Vlr- Wisconsin. All othar 
setts. ma. glnia. statos.' 

7 3 5 16 20 64 209 3 4 8 7 10 

1 ············ ............. 1 1 ................ 7 1 ............. . .............. . ············· .................. 
. ··-- .. ····'6' .......... 3. ···········- . .............. 5 1 32 ·-··-·····2· .......... 4. ............ 8 . ············· . ........... iii" 

5 15 14 03 170 7 

$13~08,GOJ $1,829, 337 $1, MG, 309 $17' 716, 970 $8, 742, <171 $63, 181, 422 $287' 129, 032 $129, 570 $1, 903, 9,1-J. $7, 122,357 $3$927, 814 $5, 811,451 
09,800 $75, 000 $883, 107 $1,f>26, 908 $1,452, 563 $'!, 174, 772 $Hi, 829, 084 $11, 500 $890, 000 $731, 443 013, 483 $2<11,815 

$992, 500 $146, 333 s,qo5, 636 $1,530, 023 $1, 378, 978 $7, 619, 980 $2f1, 088, 954. $21, 300 $85, 000 $1,500,560 $398,482 $707, 909 
$4, 705, 130 $567, 380 $500, 173 $3, l22,4M $2,411,f\54 $28, 276, 612 $78, 860, 018 $50, 770 $439, 0·12 $2,186, 175 $730, 713 $3, 3.1,1, 416 
$7,501,174 $1,°'10, 624 $801, 393 $11, 53ll, 985 $3,499, 376 $28, 110, 058 $11!1, 350, 976 $16, 000 $189, 902 $2, 704, 179 $2, 185, 136 $1,517,311 

······-···-··· $75,000 $249, 000 $145, 000 $501, 000 ------········ $9, 872, 731i ............. $10,000 ................ $98, 750 $46,611 

·········-···· $75, 000 $249,000 $10n,OOO $211, 000 ·······-······ $1, R59, 100 ---·-······· $10, 000 .............. $51i, 750 $760 

·············· ············ ............. $40, 000 $135,000 -············· $1, lllO, 2,17 ·········--· ············ ................ $48, 000 $13, 950 
.............. ········----. ... -....... ............... $155, 000 .............. $0, •103, 389 ............. ············ ................. .............. $31, 931 
.............. ............. ............ 1 15 . .............. 99 1 ............. .............. ............... . .. -. -... ~ ... ~ .. 

98 28 52 282 191 945 4,450 15 3•.I 81 65 113 
$155,217 $30,625 $81,566 $452,357 $293,867 $1,21\0,230 $.5,390,828 $14, 986 $61, 905 $108,426 $73,624 $141,488 

6 7 11 38 24 105 379 3 4 10 9 rn 
$71, 077 $7, 300 $30, 382 $13•1,88'1 $99, 381 $497, 995 $1, 364, 701 $8, 000 $10,831 &ll, 050 $20,861 $63,657 

87 21 <J1 24'1 167 840 4,071 12 30 71 56 9.1 
$83,540 $23,325 $51,184 $317,-173 $19'1,486 $752,235 $4,026, 127 $6,986 $51,074 $67,376 $52, 763 S77, 931 

74 19 38 232 154 796 3, 940 11 28 69 53 8i 
$77,053 $22, 510 $49,204 $311,892 $186, 772 $732,384 $3, 959, 955 $6,486 $50,006 $66, 94.4 $52,243 S73, 556 

13 2 3 12 13 41 131 1 2 2 3 10 
$6,487 $316 $1, 980 $5,581 $7, 714 $19,851 $66, 172 $1i00 $1,068 $432 $520 $4, 375 

6, 898 1,551 1,891 8,641 5,538 32, 906 113, 896 222 1,886 4,523 1,600 2, 921 

5,295 1,196 1,395 6,869 8,275 21, 706 81,589 144 1,139 3, 700 1, 155 1, 908 

6, 099 1,459 1, 604. 7,609 '1,844 27,638 94, 664 210 1,503 3,975 1, 370 2,022 
$3,401, 995 $725,061 $881,917 $3, 600, 728 $2,410,275 $16, 443, 8'25 $53, 817, •188 $100, 375 $152,020 $2,066, 289 $909, 117 $1, 02<1, 660 . 

5, 905 1,45P 1,589 7,458 4,292 27,467 93, 277 213 1,503 3,830 1,370 1, 960 
S3, 340,806 $725, 061 . $878, 831 $3, 542, 49'1 $2, '100, 192 $16, 409, 958 $53, 522, 871 $100,025 $'152, 020 $2,081,634 8909, 117 $1, 013, 068 

171 ········-·-· ................ 176 34 128 805 .............. ········--·· 5 . ................. ................... 
$54,544 .............. ............. $49, 214 $7,308 $2<!, 258 $62, 293 . ............ . ............ $1,800 ···---········ ................... 

23 .............. 15 65 18 <13 1,082 8 ............. 1'10 . .................. 62 
$6,640 .............. $3,086 $9, 020 $2, 775 $9, 609 $232,324 &350 ............. $82,855 . ................... 811,592 

6,247 1,550 1,543 6, 950 4,620 27, 894 85, 813 213 1,308 3,923 1,140 1,907 
6,412 1,520 1,553 7,077 4, 626 28, 605 90, 900 213 1,897 S,694 1,210 1,825 
6,353 1,<175 l,M9 7,115 4,694 28,141 94, ·~86 215 1,425 S,911 1,271 1,917 
6,428 1,465 1,543 7,368 4, •160 26, 263 93, 296 214 1,432 4,048 1,363 1,935 
6,189 1,525 1,547 7,582 4, 289 27,235 92, 745 212 1,875 4,161 1, 516 2,015 
5,386 l,<154 1,480 7,351 8, 996 27, 366 90, 946 211 1,337 3,649 1,356 2,06<1 
5,107 1,275 1,499 7,336 3,488 24, on 88, 362 219 1 32li 3,099 1, 376 1,799 
IY,272 1,295 1,588 7,329 2,832 27, 290 95,035 217 1:439 4,170 1,426 1,801 
5,531 1,375 1,591 7,802 ,1, 175 28, 547 97,882 213 1,602 4,111 1,453 2,117 
5, 966 1,Mli 1.,069 7,936 4, 742 28, 420 98, 163 211 1, 748 4,022 1,418 2,208 
6,000 1,525 1,711 7,879 4, 776 28, 162 97, 980 211 1, 786 S,621 1,450 2, 058 
6,027 1,505 1,697 7, 773 4,807 27, 667 93, 922 213 1, 863 S, 560 1,457 1, 873 

172 ············ ·········-·· 151 43 141 301 .............. ............. 6 . ................ ................ 
175 .............. .............. 158 49 138 301 . ........... . ............ 0 .................. ................. 
177 ·······-···· ............... 158 54 131 801 .............. ................ 6 ···--········· ····--········· 
164 ·······----- ·········-·· 178 39 136 300 ................. .............. 6 . ................... .................... 
159 ············ .............. 182 29· 138 300 ···········- . ............. 6 ................... .................... 
173 ............... ............... 183 21 127 301 . ................ .............. ............... . ................... . ................ 
177 .............. ............... 181 19 103 316 . ................ ............... ............ 6 . . ................ ................ 
174 ············ ............. 179 24 129 315 ············ ............. ···-·········· . ............... 
175 ............ ............. 181 24 134 308 ···········- .............. 0 . ................. ................ 
173 -·-········· ············ 186 32 123 311 ·---········ ............. 6 . ............... ................. 
170 ········-··· ................ 187 34 114 311 . ............ ............. 6 .................. .................. 
169 ............ ............. 189 38 125 296 ............. . ............ 6 ................. ·············· 

21 ············ 14 66 18 51 1,012 3 ............. 188 ........ · ......... 69 
21 ··········-- 14 40 18 50 1,011 8 ............. 130 . ............. 69 
21 ············ 15 35 17 SS 1,075 3 ············ 143 ................ 70 
28 .............. 14 36 17 35 1,059 8 . ............ 154 .... ~ ....... -. 68 
29 ············ 13 77 17 45 1,119 3 ............... 160 ............. -... 71 
l9 ............. 16 76 17 49 1,037 B . ................ 163 . ............... 52 
20 .............. 15 80 18 37 968 3 -··········· 121 ············-· 55 
20 ............. 15 77 18 47 1, 195 3 ................ 158 ................ 17 
26 ·········--· 14 77 21 47 1,165 3 .............. 150 ................ 60 
25 ............. 20 76 18 43 1,162 3 . .............. 147 ................. 71 
23 ............. 17 80 18 41 1,145 3 . ........... 111 ................ 79 
20 .............. 19 62 18 36 1,031 3 . ............ 10<! ............... 68 

$989, 570 $146, 780 872, 378 81,056, 865 $211, 984 $3,184$~g~ $14, 573, 593 $12, 158 $87, 915 $166, 378 $252, 093 $271, O<ll 
,$15,000 $3, 750 $3, 650 $6, 166 $25,431 $863, 924 '"""82;493" $2,300 """"$26;462' 

$2,080 $1 
$71,556 $10,165 810, 646 $48,526 $44 083 $153, 964 $542, 178 $11,188 $13, 921 $18,500 

$903, 014 $132,865 $58,082 $1,001, 673 $136;428 $2, 980,438 $12, 626, 516 $9, 665 $74,,182 $139, 916 $236, 092 $257,500 

................................................................. 6 092 ................. 0 980 $' $54' . .......................................................................... 
~Includes only active establishments, 
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Materials used: 
Total cost. ................................ .. 

Iron ore-
Tons ............................... . 
Cost ................................ . 

Spiegeleisen, ferromangnnese, 1rnd all 
other pig iron-

'.l'ons ............................... . 
Cost •••••.........•.••.•••..•......•• 

Old Iron or steel rails, and other scrap 
iron and steel-

Tons ..................................... . 
Cost .................•.•.•....... ···· 

Purchased hammered iron-ore !Jlooms, 
pig or scrap blooms, and imported 
Swedlsb billets nnd bars-

Tons ............................... . 
Cost ................................ . 

Purchased muck or scmp bar-
Tons ............................... . 
Cost ................................ . 

Purchased iron or steel ingots, blooms 
billets, tinplate bars, sheet bars, and 
slabs-except imported Swedish bil
lets and bars-

1'ons ............................... . 
Cost ................................ . 

Purchased wire rods-
Tons ............................... . 
Cost ...•.••••..•...•••.••••..•••.... · 

Fuel-
Anthrncite coal and m1lm-

Tons ........................... . 
Cost ............................ . 

Bituminous coal and slaok-
Tons .......................... .. 
Cost .........•••.•..••........... 

Coke-
Tons ........................... . 
Cost ...........••......•......... 

Charcoal-
Bushels ........................ . 
Cost ............................ . 

Natuml gas ........................ . 
Oil-

Bnrre1s ......................... . 
cost ............................ . 

Rent of power nnd heat ............... . 
Mill supplies ........................... . 
All other materials .................... . 
Freight ............................... .. 

Products: 
Aggregate Yalue ............................ . 

Rolled, forged, and other clo.ss!fied 
products-

Total.tons .......................... . 
Total value ........................ . 

Rnlls
Iron-

Tons .................. .. 
Vaine .................. . 

Steel-
'rons .. ···~ .............. . 
Value .................. . 

Iron and steel bars and rods, not 
including sheet or tin-plate 
bars or wire rods-

Tons ...................... .. 
Value ...................... . 

Structural shapes
Iron-

'.l'ons ...... : ........... .. 
Value .................. . 

Bessemer steel-
'.l'ons ............... ., .. . 
Value .................. . 

Open-hearth steel-
'l'ons .................. .. 
Value ................. .. 

Iron and steel hoo~s, bands, cot
ton ties, and skelp-

T.ons ....................... . 
Value ...................... . 

Iron and steel ro!le(1 car axles-
Tons ....................... . 
Value ...................... . 

Iron nud steel hammered car 
axles-

Tons ....................... . 
Value ...................... . 

Iron and steel muck nnd scrap 
bar produced ior snle-

Tons ........................ . 
Value ....................... . 

Iron and steel boiler and other 
pln tes and sheets (except nail 
and tuck plates and armor 
plate)-

'l'ons ....................... .. 
Value ...................... .. 

Iron and steel nail plate-
Tons ............. ; .......... . 
Value ...................... .. 

Iron and steel tack plate-
Tons ........................ . 
Value ....................... . 

United 
States. 

$390, 5u8, 117 

340, 028 
$1, 326, 3~5 

10, <JlO, 281 
$151, 042, 3<18 

4, 113, 287 
$66, 670, 855 

32, 720 
$1, 150, 575 

161,829 
$4, 535, 939 

3,682,407 
$92, 123, <Jl2 

186, 725 
$5,419, 617 

9'1<!,018 
$1, 220,691 

10, 944, 046 
$14, 679, 80! 

827, 246 
$2,01'1,890 

2, 250, 02'l 
$170,345 

$3, 098, 409 

1, 302, 615 
$1, 158, 748 

$32, 567 
$10, 793, 679 
$32, 602, 031 

$2, 527, 409 

Alabama, 

$2, 451, 821 

lG, 760 
$79, 255 

76,564 
$1,090,024 

•18,217 
8741, 602 

............... 
-...... -.... -
............. 
................ 

S,629 
$101, 904 

............... ................ 

................. 

.................... 

197, lGl 
8247, 180 

200 
8600 

................... 

................ 

.................... 

TABL!il 72, PART I.-ROLLING MILLS AND STEEL WORKS: 

California. Connecti- Delaware. cut. 

$50G,834 $2, 198, 682 $1, G35, 762 

.............. ~. -.. -. ----. 3, 718 
············ ············ $15, 689 

1,807 967 4,119 
$34, 253 $14, 035 $69, 638 

32, 585 
8351, 098 

30, 587 
$470, 855 

43, 777 
$785, 070 

............. 156 70 
--·--------- $10, 140 $1, 400 

.............. 00 1,683 .............. $2, 610 $47, 520 

50 20, 108 9,135 
$1,800 $546, 370 8219, 178 

................ 10, 000 125 ............. $400,000 810, 202 

................... 6, 559 3, 281 ................ $29, 630 $8, 208 

4,958 60, 920 54, 004 
$28, 178 $179, 077 $125, 049 

1,600 239 625 
$4,950 8981 82,482 

................... 4,695 46,400 ................... 8380 83, 928 .............. ................. .................. 

[The ton when used as a unit of measure 

lllinois. 

$30, 021, 296 

7,060 
$24, 465 

1,410, 721 
$14, 137' 074 

461, 767 
$7, 312,159 

30 
$2,550 

5,713 
$103, 659 

115,558 
$3, 172, 916 

11, 151 
$325, 211 

14 
$55 

1, 124,139 
$1, 650,186 

74,859 
$270, 755 

43,022 
$2, 390 

............... 

Indhurn. 

$12, 438, 754 

1, 676 
$3,890 

6•1,817 
$1, 154,387 

262, 320 
$5, 112, 997 

............. 

.............. 

. ........... . ........... 

198, 608 
$4, 049, 402 

12, 385 
$511, 179 

Kentucky. 

$3, 116, 331 

1,812 
$5, 600 

88, 244 
$1,417,466 

41, 543 
$759, 625 

2,000 
$30, 000 

.............. 

............. 

18, 794 
$557, 878 

1 ........... . 
$6 

178, 185 
$281,518 

20 
$94 

$282,852 

160,517 
$216,549 

11, 473 
$29, 177 

72, 897 
$5,300 
$3,428 

Maryland. 

----·-,--

$4, 260, 326 

363 
$1, 734 

266, 439 
$3, 319, 330 

19, 250 
$311, 087 

. ........... 

. ............. 
231 

$5, 770 

7,290 
$177, 756 

408 
$1, 939 

100, 730 
$141, 061 

13,324 
$40,431 

• • • • • • • • • • .. 48, 140 1, 400 • • .. • • • • .. • • 815, 024 18, 000 .. .. • .. • .. .. 24, 931 
. • •• • • • • . • .. $72, 237 SI, 836 • . . • • .. ... • • $509, 770 $23, 000 .. .. .. .. .. • . $39, 331 

· · •· $74; 203· · · · · ·sa; 946 · .... s:i4; m · .. ·siss; 5a5· · · · $928; iia· .. · $337: 886. · .. ·s2i;234· · •• · $53; o7ii · 
$70, 475 $5, 372 $482, 289 $189, 119 $1, 487, 118 $484, 088 $52, 074 $167, 000 

-~ ~~ -~ ~· ~m ~~ ~~ ~ 
$50!i, 689, 28•1 $3, 904, 71'1 $900, 85•1 $4, 066, 836 $3, 159, 641 $45, 149, •198 $19, 338, 481 $5, 004, 572 $5, 540, 179 

15, 0•10, 129 100, 318 
$510, 388, 433 $3, 899, '142 

880 
$31, 180 

25, 419 43, 908 53, 025 1, 485, 346 425, 946 129, 309 223, 306 
$805, 104 $2, 137, no $2, 629, 979 $37, 066, 574 $17, 391, 548 $4, 868, 013 s1, 897, 152 

2,250,457 ............ ...... ...... ............ ............ 567,398 ............ ............ 185,737 
$46, 501, 979 ................................. ~ .............. $10, 012, 149 • .. .. .. .. .. . • .. .. • • .. .. . $3, 812, 568 

2, 493,159 
$100, 597, 221 

27,091 
$1,051,556 

263,800 
$8,381, 717 

566,092 
$19, 928, 249 

1, 195, 189 
$49, 159, 747 

56, 339 
$2, 757,051 

46,267 
31,725,886 

203, 681 
85,940,587 

1,882,080 
$89, 077, 029 

81, 101 
&2,466,340 

16,663 
8650,218 

67, 899 
$2, '110, 938 

l, 822 
$72, 880 

16, 900 30, 138 40, 888 197, 190 191, 606 29, 067 
$517,543 $1, 222,145 $1, 848,680 $6,374,298 $7, 754, 600 $1, 339, 316 

6,346 
$170, 641 

565 ................................... . 
$27,000 ................................... . 

10,000 ............ 61,008 ................................... . 
$560, 000 .. .. .. .. • • .. $2, 100, 198 ................................. - •• 

518 
$33, 768 

448 
88, 731 

7,536 
$233, 927 

37 
$1, 104 

10, 221 .. .. .. .. . • .. .. • • .. .. .. • • 11, 619 
$562, 391 .. .. .. .. • • • • .. .. • . • • • • .. $747' 531 

95, 988 
$3,421, 785 

120,954 
86,223,460 

28,419 
$1,401, 709 

5,300 

1,039 
$41,560 

1,134 
$45.360 

3,515 
887,875 

$263,652 

.............. 5, 607 4•••···· .. ••· 
-··········· $201, 703 ···-------·· 

I 
.. 
' 

' 
' 

t 

' f 
l 
I 
I 



IRON AND STEEL. 87 

DETAILED SUMMARY, BY STATES, 1900-Continued. 
is the gross ton of 2,240 pounds.] 

Jlfa.s.sachu
setts. 1fichig11n. Missouri, New Jersey. New York. Ohio. Pennsylvu- Tennessee. Virginia. 

nia. 
West Vir

ginia. Wisconsin, All other 
states.1 

S7, 490, (32 $2, 365, 289 $1, 005, 892 $14, 322, 831 

1,030 
$7, 367 

15,420 
8297, 636 

3,540 
$68, 336 

003 
$2,142 

7,048 
$105, 507 

59, 215 70, 531 
$1, 121, 230 $1, 405, 860 

41, 152 
$560, 916 

116 •••••••·n-• •••••••••••• 

$6,900 ............ ···········-

80, 684 
$2, 700,036 

8,967 
$335, 339 

4,320 
$18,892 

125, 209 
$435,179 

1,574 
$5, 880 

221, 192 
$16,478 

601 .•••••...••• 
820,690 .•.••..••••• 

22, 559 
8555,520 

6 
$209 

20 
$100 

69, 894 
$131, 016 

2,000 
87, 009 

18, 941 
$648,833 

6 
$42 

69,024 
$128, 790 

4,697 
316, 707 

1$~gg 

8,322 
$27, 026 

39,198 
$698,481 

77, 983 
$1, 364,209 

100 
$9, 515 

2,886 
$109, 249 

67, 795 
Sl, 944, 812 

9,274 
8638, 69G 

59, 396 
SH0, 710 

177, 747 
8356, 969 

7, 700 
$25, 880 

11, 970 
$1,495 

15, 385 9, 399 6, 024 1'1, 867 
$32, 601 $14, 099 $12, 049 $66, 332 

·. · -. ·$22; 63,i · . · · ~H5o; 476 · .... $i5; siii · ..... $556; 55i. 
$2~ 378, 043 $11, 966 $103, 862 $!\ 280, 886 

~113, 117 $8 $10, 245 l)l58, 020 

$13, 412, 379 $3, 674, 905 $3, 200, 230 $21, 835, 484 

137, 502 80, 483 59, 020 
$6, 743, 149 $3, 559, 379 $3, 114, 830 

7' •111 60, 150 
$331, 436 $2, 308, 914 

15,072 
$438,253 

l.42, 152 
89, 582, •113 

43, 2'12 
$3, 313, 711 

5,300 
$263, 000 

$4, 093, 932 $67' 785, 834 $218, 860, 649 

19, 740 
$50, 733 

69,290 
$1, 218, 071 

68,058 
$1, 257, 237 

500 
$48,000 

1,262 
$42, 773 

24, 235 
8605, 062 

9 775 
$37: 253 

178, 649 
$400,506 

822 
$2,145 

10, 100 
$1,lH 

18, 607 
$28 4'15 
$7' 200 

$118:414 
$21G, 738 
$59, 2•11 

$8,697, 995 

26, 434 
$93, 610 

2,031, 684 
$32, 833, 698 

243, 688 
$970, 028 

5, 914, 321 
$87, 698, 436 

463, 335 2, 1<18, 155 
$8, 635, 871 $32, 800, 164 

3,202 
878, 589 

4,311 
$121, 484 

705, 398 
$17, 851, 793 

52, 647 
$1, 925, 146 

136, 640 
$174, 818 

2, 083, 469 
82,532, 688 

239, 7·J2 
$586,814 

l"m 
$128, 496 

39,SM 

$50$¥~~ 
$749, 201 

$1, 769, 948 
$252, 605 

$98, 568, 619 

26, 451 
$961, 727 

144,154 
$4, 067, 751 

2, 158, 374 
$54, 392, •195 

32, 170 
$1,273, 635 

722, 955 
$806, 123 

5, 927, 016 
87' 110, •122 

418, 841 
$877, 099 

lk831, 786 
11138, 455 

$2, 607, 904 

113, 672 
$172, 178 

$6 296 
$7, 185: 225 

$10, 422, 525 
$1,370, 186 

$332, 588, 174 

137, 981 2, 737, ,197 8, 503, 852 
$7, 809, 118 $90, 866, 549 $290, 092, 526 

95, 722. 
$4,448,405 

. 2,545 
$120, 26•1 

67 
$3, 651 

1'12,918 
$4,148, 069 

34, 195 
$1, 1<13, ~72 

131 
$3, 422 

l, 218, 158 
$24, 593, 612 

1, 036, 759 
$<13, 453, 49•1 

15,,H5 
$617, 915 

225,458 
87,032, 494 

40, 000 . . . . . . . • • • . . . . . . . . • . • • • • • • • . 526, 092 
$2, 000, 000 • .. ... . ••••. •. . .•. .. . • •. • . . . $17, 928, 249 

7,313 
$284,249 

8,018 
$344,891 

••••••.••.•••• •••·••• ••••• 17, 203 
. • • . . • • . . . . • . • . • • • . . • • • • • • $1, 118, 195 

7,353 
8216,100 

9,017 
5338,0iO 

9,100 
$366,015 

128, 188 
$4,452, 276 

1,592 .......•..•... ••·•••••••·••• 
$98,861 •.••••...••••••......•..••.. 

2,368 
375, 010 

1,539 ••..•..•..••.. 
,87, 060 •..•.•••••••.• 

21,261 
$594, 268 

308, 092 
$16, 110, 691 

16, 094 
$680,644 

828,050 
$35, 898, 558 

54,747 
$2, 658, 190 

26,636 
$911, 698 

167,165 
84,901,446 

1, 245,843 
$56, 984, 91.4 

40,805 
$1, 020, 665 

1,412 
$66,438 

$235, 573 $1, 124, 356 $8,729, 280 

3,293 
$13,427 

~3, 394, 932 

8 
$26 

$3, 929, 508 76 

3,518 
$6,118 

2,147 
$23,887 

11,530 
$136,830 

1, 737 
$8,453 

4,952 
$75, 334 

40,915 
$843,860 

301, 295 
$5, 119, 570 

2,434 
S38,934 

1, 683 
$41, 352 

82, 215 
$967, 685 

271 
$5,532 

105, 495 
$1, 625, 838 

77 
7& 

79 
80 

107, 718 81 
$1, 69•1, 116 82 

9li •••••••••.••.•••••••••.••• ·············- •••••••••••••· 83 
$1,754 .••.•••••••. •••••••··••··· ••.••••••••.•• ·········-···· 84 

54 
$1, 771 

4.28 •••••••• ••••••••• : ••••••••••••••••••• ··--· 
$14, 427 •••••••••••• •••••••••••••.•••••••••••••••• 

85 
86 

2, 436 103, 671 125, 088 ••••••••••• - - . 87 
$51,462 $2,509,438 $2,034,986 •••••....••••. 88 

.•...•..•••• ••••••··•••· ············-· .•••..••••.••. ···········--· 89 00 

583 
$2,918 

.....•......•..............• ··•····••··••· 91 

•!1, 087 
$47, 114 

2,)3 
$357 

3!!,635 
$75, 969 

rm 
$2,000 

283, 922 
$207,•140 

31, 984 
t89, 918 

54, 695 
$171, 923 

674 
$3, 898 

92 

114, 085 93 
$212,390 ~ 

16, 098 95 
$47, 218 96 

200 • . • . • . • • • • • • • • . • • . . . . . • • • . 4, 100 . • • • • . • . . • • • • . 97 
$20 8410 ··········-·-· 98 ....•....... :::::::::::: ······375,»;29· ···--········· ··········-··· 99 

1, 000 . • • • • . • • • • • • 8, 320 123, 517 
.$1, 000 • • . • • • • . . . . . $12, 480 3102, 929 

•••••••••.•. $6,512 •..•.•.. : .••.• ••••••···••••• 
$15, 803 $28, 813 $20,J, •134 $30, 431 

. • . • • • . • . . • . $14, 608 3367, no $28, soo 
$859 • • • • • • • • • • • • . • • • • • • • • • • • • . $12, M2 

$387, 409 $1, 836, 670 $13, 394, 911 $6, 004, 989 

13, 400 40, 943 352, SH 187, 376 
$387, <109 $1, 782, 024 $11, 731, 561 $5, 832, 681 

100 
$2, 500 

50 
31, 250 

13, 060 
$367, 820 

13, 761 
$5'18,887 

51, 520 
Sl,303,071 

115, 952 
es, 131,111 

H,945 100 
$24,803 101. 
811,839 102 
$48,400 103 

$119, 210 104 
$140, 112 105 

$6, 122, 744 106 

160, 526 107 
$5, 741, 8'12 108 

582 10~ 
$21, 607 110 

&1, 670 111 
82, GSG, 200 112 

50,183 118 
$~, 370, 698 lU 

115 
116 

1,087 117 
358,087 118 

119 
120 

158,&JS ·············- ••••••.••••••• 121 
$6, 282, 700 ••••••••• - • • • • • • • • • • • . • • • • • • 122 

1,960 
$78,400 

342 
$7, 798 

592 
$20,069 

4, 8'14 
$113, 4'13 

89 215 
82, 005:291 

6,096 
$197, 724 

5,000 
$200, 350 

12ll 
124 

126 
126 

180 127 
8'1, 860 128 

2,687 129 
$150, 450 130 

131 
182 

138 
134 

1 Includes esto.blishments distributed o.s follows: Colomdo, 2; Kunsas, 1; Maine, I; Minnesota, 2; Oregon, l; Rhode Island, 1; Washington, 1; Wyoming, l. 



88 

135 
180 

137 
138 

139 
140 

141 
142 

143 
144 

145 
146 
147 

148 

149 
lliO 

151 
152 

153 
154 

155 
156 

157 

158 
159 

160 
161 

162 
163 

164 
165 

166 
167 
168 

169 

170 
171 

172 
173 

174 
175 

176 
177 

178 
179 

180 
181 
182 

183 
184 
185 

Products-Continued. 
Aggregate vaJue-Continued. 

Rolled, forged, and other classified 
products-Continued. 

'l'otal Yaluc-Contlnued. 
Iron 1tnd steel armor phitc and 

g~i; forgings-
1 ons ........................ . 
Value ....................... . 

Iron 1111d Blee! rolled blooms, 
slabs, billets, tin-plate bars, und 
sheet b11rs prod need for s1lle-

Tons ....................... .. 
Vulue ....................... . 

All other rolled iron and steel 
product•, including wire rods-

Tons ........................ . 
V1tlue ...................... .. 

All other forged iron and steel 
prndncts-

Tons •..•..................... 
Vitlue ..................••.... 

Ingots produced for sale--
'rons ......................... . 
Value ....................... . 

Direct steel castings-
Trms ........................ . 
Value ....................... . 

All other products.not classiiled,inc lud
ing amount received for custom work 
and repairing. 

Miscellaneous products, not rolled, value 
previously included-

Cut nails-
Total value ................... ·---·· 

Iron, or combined iron, and 
steel-

~~K~eo_r_ ~??. ~~-~~~~: :: : : : ::: 
Steel-

~~f~eo_f_ ~?~. ~~~~~"-::::::::: 
Iron nnd steel wire nails-

Kegs of 100 pounds . __ ............ .. 
Value ...........•...........•....... 

Iron and steel wire-
Tons ............................... . 
Value .......••...................... 

Machinery: 
Rolling mills and steel works

Rolling mills-
Total daily capacity, double turn, 

of rolled iron or steel, tons. 
:Bessemer steel or modified Bessemer 

steel plants-
Con verters, number ............... . 

Total daily cap1tcity of Ingots, 
double turn, tons. 

Open-hearth steel plants-
Acid and basic furnaces, number ... 

Dally capacity of acid and basic 
Ingots. double turn, tons. 

Acid furnace.s, num her ... __ 
Total daily capacity of 

acid ingot~, nouble 
turn, tons. 

Basic furnaces, number .. __ . 
Total daily capacity of 

basic ingots, double 
turn, tons. 

Crucible, blister. German, and miscel· 
laneous steel plant~-

Cruclble furnaceR, number ........ . 
Crucible steel pot holes, number .. . 

Total daily capacity of crucible 
and other ingots, double turn, 
tons. 

Comparison of products: 
Number of establishments reporting for 

both years. 
Value for census year ...................... . 
Value for preceding business year ..•....... 

Power: 
Number of establishments reporting ...... . 
Total horsepower ...... __ ................•.. 

Owned
Engines

Steam-
Numher .......•.....•.....•. 
Horsepower._ •... _ .......•.. 

Gas or gasoline-
Number ..........•...•...•.. 
Horsepower ....•............ 

Water wheels-
Number ........................ . 
Horsepower..... .. ............ . 

Electric motors-
Nnmber ........................ . 
Horsepower ...... -- .....•.. _ ... . 

Other power, horsepower ...•....... 
Rented-

Electric, horsepower ............... . 
Other kind, horsepower ........... . 

Furnished to other establishments, horse· 
power. l 

MANUFACTURES. 

TABLE 72, PART I.-ROLLING :MILLS AND STEEL WORKS: 

[The ton when med as a unit of measure 

United 
States. I Al l.J C Ill . Connecti· Delaware. a ama. a ornm. cut. Illinois. Indiann. Kentucky. Maryland. 

15,302 ··-········- ···········- ........................ ········--·· ·········--- ·-·········· ••••••••••·• 
$7,526,479 ·····-······ ................................................................................... . 

4, 172, 286 
$96, 321, 887 

1, 423, ·167 
$54' 732, 135 

65, 512 
$6, 148, 13•1 

103, 707 
$2, 781, 145 

30, 376 ············ $853, 233 ······------

.............. ............... 

............. ............... 

-···--······ .............. 

1,500 
$75, 000 

1,208 
$147,523 

···········-.............. 

.............. 

................. 

177,156 •••••••••.•• .••••••••.•• 1,062 ········--·-

:M:~~:~i~ ·····55;212· ··--sii5;1r,a· $1~~~5:i~~ -··i529;61i2· 

$3, 292,063 

738, 100 
$1, 304, 255 

S45, 750 

18,300 
$45, 750 

260,042 
$4, 805, 431 

242,403 
$6, 948, 082 

9, 547 
$449, 978 

8,219 
$110, 280 

39,023 
$2,660, 767 
SS,082, 924 

$136, 199 

71, 137 
$136, 199 

78, 680 
$1, 794, 292 

20,fiSO 
$862, 849 

400 
$4, 000 

46, 584 
$1, 133, 389 

24, 595 
$790, 822 

29,479 
$023, 148 

336 
$41,09'1 

6,190 ·········--· ········-··· $518, 420 
Sl, 946, 933 ••• $i:i6; 529 .... $648,' 027-

$331, 481 •• ••••••• ••• 

125, 281 •••••••••••• 920,3'13 
$1, 927, 808 .............. ~ ........ -. --............. -................ -. . .. . . . . . . . . -.. . $331,431 ........... . 

4,603,010 ............ ··-·-······· 
$12, 445, 096 ••••••••. -· -· •••••••••• - . 

579,595 ····-······· ···-········ 
835,283,688 •••••••••.•• ····-----·-· 

86, 904 

70 
34, 925 

307 
18,245 

139 
6,094 

108 
12, 151 

159 
2,528 

575 

236 

$404, 703, 901 
$260, 607, 764 

438 
1,164,035 

5,428 
1,086,450 

16 
1,543 

103 
7, 967 

3,220 
03, 781 
3,160 

1, 770 

............. 

............... 

12 
1,120 

.............. 

............. 

12 
1, 120 

Sl, 740, 148 
Sl,085, 732 

6 
19,~24 

105 
18,606 

138 

1 
7 

............. 

............. 

............... 
-----······· 

1 

$817, 907 
$278, 007 

3 
2,056 

15 
2,056 

4 ........... . 
018 .......... .. 

36,500 
$109, 500 

9,600 
$720,000 

289 

1 
8 

1 
10 

1 
10 

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

313 

····-·-····· .............. 

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

269, 643 
$719,047 

27, 467 
$1,508, 822 

9,296 

8 
5,050 

24 
1,498 

4 
223 

20 
1,275 

2 •••••••••••• 1 
12 

3 
40 
10 

$2, 191, 132 
Sl, 703, 491 

7 
8,492 

48 
6,938 

11 

$3, 159, 641 $34, 468, 377 
Sl, 487, 902 $26, 520, 798 

6 22 
4, 925 83, 470 

68 
4,835 

244 
75,566 

1 -··········· -··········· 
0 

12 
1,546 

1 
90 

1 ·····-···-·· 
2 

22 
225 

316 
5,854 
1,825 

359, 600 
Sl,071, 787 

24, 623 
$1,401, 380 

2,377 

8 
883 

5 
208 

3 
130 

2 
16 
4 

4 

S2, 284, 977 
$1,819, 713 

27 
40,650 

225 
89,690 

2 
200 

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

1,075 

2 
500 

................. 

............... 

................ 

5 

$4, 319, 693 
$1,822, 073 

6 
17,250 

73 
17,250 

········-··· 
·········--· 

............... 

............. 

................ 

.................. 

1,380 

2 
2,000 

1 
80 

1 
ao 

1 
24 
4 

2 

$5,192,088 
$3,067,467 

5 
14,597 

56 
13, 8•13 

............... 

................. 
2 

200 

44. ••••••• ••• • • 29 
700 ............ 554 

877 .•.••••.•••• •••••••••••• ········-··· ········-··· ···········- ···········- ....................... . 257 
2,504 ·········35· :::::::::::: .......... 5. :::::::::::: :::::::::::: :::::::::::: ........ 2riii· ···--····50· 

t 



IRON AND STEEL. 89 

DETAILED SUMMARY, BY STATES, 1900-Continued. 

is the gross ton of 2,240 pounds.] 

Massnclm
setts. 

187 
36, 199 

106, 279 
35, 313, U50 

547 
867,280 

6,708 
$470, 114 

86,669, 230 

$274,676 

70, 912 
$161, 357 

63, 449 
8113, 319 

s1,sq4 
f.!52,321 

77, 731 
$5,829,825 

1,590 

Michigan. Missouri. 

mo 
$5,890 

10, 000 
$750,000 

530 
$1'1,826 

2,300 
. $195, 500 

$15, 526 

440 

8,378 
$•127, 216 

755 
$06, 275 

9,600 
$720, 000 
$85,4.00 

265 

New Jersey. New York. 

37, 879 
$2,492,052 

10 232 
$1, 252: 719 

$12, 253, 071 

27, 873 
$2,457,'129 

828 

13, 196 
$1, 217, 314 

3,133 
$499, 138 

3,000 
$45, 000 

11,285 
$1, 112, 982 

$888, 877 

1,298 

2 .......................... ·······--····· 

10 
576 

8 
440 

lO 

1 8 
so 42 

1 ····-······· so 

2 •••••••••••• 8 
42 136 

2 4 

$1, 278, 751 $2, 90ol, 056 $2, 082, 035 
&972, 134 $1, 634, 660 $1, 381, 107 

7 
S0,035 

3 
8,200 

5 
3,830 

7 
310 

5 
210 

2 
100 

54 
BOO 
89 

13 

$20, 796, 551 
Sl3, 104, 245 

16 
80, 177 

8 
190 

5 
86 

3 
10<1 

14 
218 

46 

H 

SO, 993, 405 
$1,492, 241 

20 
14,417 

Ohio. 

1, 820, '750 
$32, 486, 609 

271, 011 
$11, 281, 4•14 

4,SGO 
$253, 875 

18, 402 
$1,428, 738 
$8, 202, 070 

8709, 717 

62, 586 
8129, 390 

267,479 
$580, 327 

1, 631, 793 
$4, 418, 770 

181,462 
$10, 386, 098 

12, 374 

12 
7,573 

27 
1,218 

13 
•178 

14 
740 

6 
12 
1 

23 

$30, 834, 658 
$20, 183, 837 

64 
219, 737 

Pennsylvn- Tennessee. 
nla. Virginia. West Vir

ginia. Wisconsin. All other 
stntes.1 

15, 302 
$7, 526,479 

2, 268,858 
$51, 671, 460 

(i33,15fi 
$22, 442, 526 

$<!, 6~~:~~~ 
84,•198 

$2,45\l, 693 

·69, 711 
$5,798, 302 

$42, 495, 648 

$1,519,398 

498,585 
8840, 375 

350, 155 
$679,018 

2, 224, 020 
$5, 873, 671 

230, 839 
$12, 980, 134 

48, 364 

33 
17, 977 

199 
12, 745 

93 
4,3'11 

106 
8,404 

65 
1,856 

409 

116 

8259, 831, 701 
$165, 256, 064 

209 
618,888 

67 24, 288 
$7, 795 Sl, 076, 870 

135, 631 
$2, 835, 517 

17, 601 
$501, 801. 

l:l5 
136 

1, 509 137 
$40, 719 138 

10, 080 139 
$387, 534 140 

-··········· ......................................................... .. 
141 
142 , 

3,G85 ............. . a, 37fl 1<13 
$50, 810 14'! $96,536 ............. . 

123 ........................ .. 
$8,54<1 ......................... . 

.. . • . . .. . . • . $104, 646 $1, 663, 350 

100 

$27,354 

11,006 
$27,354 

473 

$247, 543 

10, 514 
$23, 830 

113, 979 
$223, 713 

2,011 

4 
l, 160 

1 ......................... . 
6 

1 ......................... . 
8 
s 

8 

$887,409 
$264, 844 

3 
2,875 

2 

$1, 356,494 
$812, 920 

4 
4,100 

$12, 633, 697 
$7, 897, 034 

8 
23, 476 

2,297 
8296, 548 
$172, 308 

645 

2 
80 

223 145 
$14, 817 146 

8380, 902 14.7 

148 

1·19 
150 

151 
152 

153 
154 

155 
156 

1, 938 157 

3 158 
610 169 

2 8 160 
37 100 161 

2 ···-····-····· 162 
165 87 

3 161 
100 165 

13 ............. . 166 
167 
168 

42 
6 

4 

$5,848, 957 
$3, 278, g9,1 

7 
6,835 

8 169 

$6,082,224 170 
$4, 104., 611 171 

10 172 
11, 301 173 

112 
28,060 

33 
7,600 

20 
S,330 

188 
28, 939 

106 
12, 759 

815 
211,329 • 

3,091 
570, 543 

19 
2,875 

26 
2,000 

99 
28, 416 

25 
6,230 

110 174 
10, 585 175 

H ....................... . 
905 

36 2 ........... : 
1,070 600 ·-·········· 

6· 
640 

45 
598 

8 
1,150 

4 
333 

2 
185 

379' 
8, 116 

.............. ............ ............ .............. 25 107 

.......................... ··-·······-· .............. 150 ............. . 
.......... ... ............ ...... ...... HO ....... ....... 1,969 

18 
1,277 

17 ........... . 
926 

176 
177 

19 ............... ·····-~·-·--· .............. 179 
2,100 .......................................... 178 

2,269 ............ ............ 2 49 40 180 
44, 155 .. .. • .. • • • • • • • • • • • . . • . • . 60 605 516 181 
1,835 ...................................... ·--·-··-···-·· .............. W2 

545 ...................................... ········-··-·· 200 183 
1gb :::::::::::: :::::::::::: :::::::::::::: ··-···--··-30· :::::::::::::: rn~ 

1 rncludc• establishments distributed ns follows: Colorado, 2, Kansas, 1: llfnine, 1: Minnesota, 2; Oregon, l: Rhode Island, 1: Wnshington, 1: Wyoming, 1. 
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90 

186 
187 
188 
189 
190 
191 
192 
193 
194 

Establishments classified by number of persons 
employ~d,notincludlng proprietors and firm 
membcrR: 

'l'otltl number of establishments ........... . 
Under5 ................................ . 
5to20 .................................. . 
21 to50 ................................ .. 
51 tolOO ............................... .. 
101 to25o .............................. .. 
2&1 to 500 .,, ............................ .. 
501 to 1,00u ............................. . 
Overl,000 .•..•.............•............ 

MANUFACTURES. 

United 
States. 

488 

TABLE 72, PART I.-ROLLING MILLS AND STEEL WORKS: 

[The ton when used as a unit of measure 

Alabama. Calilornla, Connect!· Delaware. Illinois. Indiana. Kentucky. Maryland. cut. 

7 6 22 27 6 5 
1 .......................................................... .. 1 ....................... . 

10 
12 
43 

112 
132 

81 
47 

:::::::::::: ::::::::::i: ::::::::::i: ::::::::::~: .......... i .......... T :::::::::::: .......... i' 
.......... i. 1 2 3 ~ ~ , .......... 2. :::::::::::: 

s ............ 3 ,............ 6 10 3 3 

t .......... ~ ........... : ........... i. ~ ~ .......... ~ ........... ~. 



IRON AND STEEL. 

DETAILED SUMMARY, BY STATES, 1900-0o~tinued. 

Is the gross ton of 2,2-IO pounds.] 

Massnchti-1 setts. llliehlg11n. lllissourl. New Jersey. New York. Ohio. Pennsylva- Tennessee. Virginia. 
nia. 

West Vir
ginia. Wisconsin. All other 

states.1 

91 

16 20 64 209 8 7 10 lM 
187 :::::::::::::: :::::::::::: :::::::::::: :::::::::::::: :::::::::::::: ---------·-·2- ·--·--------5· ---·---·--r :::::::::::: :::::::::::::: ............ i- ............ i. 188 

1 ··---···-·-· ............ ·-·-··--·-··-· 3 ----·-··---·-- 8 ---·---··--- --------·-·· .............. 1 1 189 
.............. ............ 1 2 4 ,1 22 1 ............ .............. 1 2 mo 

3 ---- ........ -----------· 5 5 12 57 1 1 1 8 2 191 2 1 3 2 5 25 57 ............ 1 5 _____ ,._______ 8 102 

............ i. __________ :_ ·---------~- ~ ~ l~ i~ :::::::::::: ----------~- ~ ............ i. -····---·---i· m 
trucludes establishments distributed as follows: Colomdo, 2; Knnsas, 1; lllaine, 1; Minnesota, 2; Oregon, 1; Rhode Jslnnd, 1; Washington, 1; Wyoming, 1. 
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TABLE 72, PART IL-CAPITAL, EQUIPMENT, DAILY CAPACITY AND POWER OF 

1 Number of establishments ............................................... . 

2 
3 
4 

5 
G 
7 
8 
9 

Character of ori:tanization: 
Individual-_ .......................................................... . 
Firm and limited partnership ....................................... .. 
Incorpomted company .............................................. .. 

Capital: 
Total ................................................................. . 

Land ..............................•............................... 
Buildings .........................••............................... 
Machinery, tools, and implements ............................... . 
Cash and sundries •..•......................................•••.... 

Rented rroperty: 
10 Total ................................................................. . 
11 Land ............................................................. . 
12 Buildings ......................................................... . 
13 Machin~~~~hinery, tools, and implements .............................. .. 

14 
15 

16 
17 

18 
19 
20 
21 

22 
23 

24 
25 

26 
27 

28 
29 

BO 
Bl 

32 
33 

Rolling mills and steel works
Rolling mills-

Completed, number .......................................... . 
Total daily capacity, double turn of rolled iron and steel, 

tons. 
Bessemer steel, or modified Bessemer steel plants-

Converters, number .......................................... . 
Total daily capacity of ingot~. double turn, tons ......... . 

Open-hearth steel plants-
Acid and basic furnaces, number ............................ . 

Daily capacity of acid and ba.~ic ingots, double turn, tons .. 
Acid furnaces, number .............................. .. 

Total daily capacity of acid ingots, double turn, 
tons. 

Ba.~ie furnaces, number ............................. .. 
Tot.al daily capacity of basic ingots, double turn, ton . 

Crucible, blister, German, and miscellaneous steel plants-
Cruciblc steel pot holes, number ....•........................•.••. 

Power: 

Total daily capacity of crucible and other ingots, double turn, 
tons. 

Number of establishments reporting ................................. . 
Total horsepower ..................................................... . 

Owned
Engines

Steam-
Number .............................................. . 
Horsepower .......................................... . 

Waterwheels-
Number ................................................. .. 
Horsepower .............................................. . 

Electric motors-
Number .................................................. . 
Horsepower ..........................................•.... 

[The ton when nsed as a unit of measure 

United States. Alab1ima. California. Illinois. Indiana. Kentucky,' 

38 2 

6 .............. .............. .............. • ........... .. 
2§ ----·---·--·3· ............ i' ............ i ............ 'i ............. i. 

$8, 077, 612 
$1, 045, 463 
$1, 864,494 
$3, 890,013 
$1, 277, G42 

$52,875 
$31, 875 
$8,500 

$12,500 

31 
3,158 

] 21 
13,495 

•24 
•785 
213 

•325 

11 
460 

$225, 731 
$67,000 
$25,500 

$131, 1\76 
$1,655 

2 
100 

$15,000 
$10,000 
$1, 000 
$4, 000 

1 
25 

1 
30 

$14,000 
$2,000 
$2, 000 

$10, 000 

1 
70 

$600, 000 
$60, 000 

$100, 000 
$440, 000 

2 
210 

4 
830 

2 ............. . 
80 
2 

80 

1 ............... .' ......................... . 
30 ..... , ................................... . 

$40, 000 
$10, 000 
$5, 000 

$25, 000 

1 
so 

5 
214 

1 
14 

4 
200 

91 ..................................................................... . 
6 

30 
81, 770 

131 
31,350 

4 
300 

6 
120 

3 
600 

4 
600 

1 
850 

4 
850 

1 
1,000 

2 
1,000 

1 
1,500 

4 
1,500 

1 
1,000 

8 
1,000 

IIncludes 1 converter, with a daily capacity of 100 tons, reported by an active estalilis~ment In Massachusetts. 

. 

1· 

f 

I 
L 

I 
i 



IRON AND STEEL. 93 

IDLE ROLLING MILLS AND STEEL WORKS: BY STATES, 1900. 

is the gross ton ol 2,!40 pounds.l 

Maine. Maryland. Minnesota. New Jersey. New York. 

1 2 3 

1 ............................... . 
.............. i ............... i ............... i ............... 3 ............... 3. 

$75,000 
$30, 749 
$16, 8'14 
$9,411 

$17, 996 

$67, 500 
$5, 000 

$15,000 
$47,500 

Sl, 449, 776 
$263, 500 

$98,59<1 
$188, 230 
$899,<152 

$169, 943 
$53,000 
$55,047 
$48, 299 
$1a,597 

$1, 158, 532 
$107,500 
$'330, 000 
$700, 000 

$21, 032 

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

1 
80 

1 
700 

5 
700 

1 
6 

1 
225 

1 
25 

2 
200 

2 
450 

1 
40 
1 

40 

2 
4,700 

9 
4,700 

1 
20 

2 
25 
1 

15 

1 
10 

2 
100 

2 
100 

2 
900 

3 
665 

4 
160 

2 
40 

2 
120 

2 
11, 750 

35 
11, 750 

Pennsylvania. 

15 

$2,607, 082 
$305, 126 
$838, 842 

$1, 183, 960 
$279, 154 

$52,875 
$31,875 
$8,500 

812, 500 

12 
904 

9 
1,400 

6 
180 

3 
80 

Tennessee. Virginia. "WeRt Virginia. ! Wisconsin. 

1 2 1 I 1 

::::::::::::::~: ::::::::::::::~: :::::::::::::::1:1::::::::::::::i: ~ 
$650 $203, 538 $130, 5351 $1, 320, 325 5 

$50 $80, 538 $13, 500 $!l7, 500 6 
$200 $51, 000 $31, 878 ·1 $293, 589 7 
$400 $72, 000 $<10, 401 $989, 236 8 

.. .. • • . .. .. .. . .. .. • .. .. .. .. .. .. • $<14, 756 • . • .. • .. .. .. • • .. 9 

................................................................. 10 

1 2 1 
20 135 78 

················ 2 .................... ................ 200 . ...................... 
................. .................. .. .................... 
.................. ················ . .................. ................. ................ . .................. ................ ·-·············· .................. 

1 
130 

2 
800 

1 
2 
1 
2 

11 
12 
13 

H 
15 

16 
17 

18 
19 
20 
21 

8 ................................................................. 22 
100 ................................................................. 23 

88 ................................................ . 3 24 
1 25 5 

11 1 2 1 .................... 26 
6,585 100 1,360 1,800 .................. 27 

44 1 9 3 ............. ···- 28 
6,465 100 1,360 1,700 ...................... 29 

2 ................................................................. 30 
100 ................................................ •••••••••••••••• 31 

2 ............................... . 
20 

4 •••••••••••••••. 32 
100 ••••••••••••.••. 33 

•Includes 2 acid furnaces, with 11 daily capacity of 54 tons, reported by an active establishment in Ohio. 

• 
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94 MANUFACTURES. 

TABLE 72, PART III.-CAPITAL, EQUIPMENT, DAILY CAPACITY, AND POWER OF BUILDING ROLLING MILLS AND 
STEEL WORKS: BY STATES, 1900. 

[The ton when used as 11 unit of measure is the gross ton of 2,240 pounds.] 

United Ala- G . rn· 1 1 d' Ken- Massa- ill[! 1 New 
States. bama. corgm. mos. n iana. tucky. chusetts. ' ssour · York. Ohio. Pennsyl- West 

vania. Virginia. 

--------------11---- ------------------------'--- ----1----------
Number of establishment~ ............ . 29 
Character of orgnnization: 

Ir1djyidual ......... _............... 3 
Firm and limited partnership ................. . 
Incorporated company............. 25 
llfiscellaneous...... .. .. .. . .. . . . .. .. 1 

Cupital: 
Total .............................. . 

Land ......................... .. 
Buildings ..................... . 
Machinery, tools, and imple-

ments ....................... . 
Cash and sundries ..........••.. 

Rented property: 
Total ............................. .. 

Land .......................... . 
Buildings .................... .. 

Machinery: 
Rolling mills and steel works

Rolling mills-
Number ................... . 
Total daily capacity, double 

turn, of rolled iron and 
steel, tons ............... . 

$5, 212, 2G2 
$751, 778 

$1,lGl,875 

$2,881, 928 
~416, 686 

$28, 020 
$2.1,020 

$3, 000 

18 

2, 638 

2 1 3 2 1 6 1 

1 ................................................. . 2 .................. .. 
..... "'2' ..... ""i' . ···- "'2' ... ""'2' ....... "i' ...... "'i' ...... "2' ... """i' ......... 3· ....... ·9· .... ""'i 
.......... .......... .......... .......... .......... .......... .......... .......... 1 ................... . 

$765, 900 $48,000 $384,0GO $775,000 $35, 000 
$27, 000 ''$;000' $27,300 $61, 000 $5, 000 
$98, fi65 $113, 700 $240, 000 $10, 000 

$G16, 259 $40,000 $'237,460 $310, 000 $20,000 
$24, 076 $5,600 $164,000 

$5,000 -·····---- . ........... ·--······· 
$5, 000 ··--·····- ........... ···--····-

1 1 2 1 

330 50 225 200 50 

S510, 000 SlSO, 003 $260,000 
$325, 000 $17, 100 $25,000 
$60,000 $74, 299 $50,000 

$100, 000 $61,150 $150,000 
$25, 000 $27,454 $35, 000 

.......... $1,500 . ......... 

........... $1,500 ----······ 

1 

45 

$1$562, 700 
146, 200 

$339, 000 

$988,000 
$89,500 

. ........... 

. ............. 

4 

1,270 

$141, 5\i9 
$111, 173 
$128, 311 

$159,059 
$43, 05G 

$21, 520 
$18, 520 
$3, 000 

228 

$250,000 
$7,000 

$·10,000 

$200,000 
$3,000 

1 

70 
Bessemer steel or modified Bes

semer steel plants
Converters, number.~·-···· 

Total daily capacity of 
ingots, double turn, 

2 ............................................................................... . 2 ................... . 

tons ................ .. 
Open-hearth steel works

Acid and basic furnaces, 
number ................. . 

Total dully capacity of 
acid and basic ingots, 
double turn, tom ..... 

Acid furnaces, 
number ......... . 

Total dnily ca
pacity of acid 
ingots,double 
turn, tons .... 

llasic furnaces, 
number ......... . 

Total daily capacity 
of basic ingots, 
double turn, tons. 

CPUcible, steel plants
Cruciblesteel pot boles,number. 

Total daily capadty of cru
cible Ingots, double turn, 
tons ..................... . 

Power: 
Number of establishments report-

T~fa!J: h"cirsei?a~ver:: :::::: ::::::::::: 
Owned

Engines
Steam-

Number ........... . 
Horsepower ...... .. 

Gas or gasoline-
Number .......... .. 
Horsepower ...... .. 

Electric motors-
Number .............. .. 
Horsepower .......... .. 

Other power, horsepower ..• 

1,170 

143 1 2 

12, 920 40 120 120 150 

111 

1460 

132 1 2 

12,460 40 120 120 150 

28 ................................................ .. 

2 ................................................ .. 

16 
18,225 

64 
17, 705 

1 1 
10,115 750 

16 4 
10,115 750 

2 
1,005 

5 
725 

2 
1,425 

11 
1,425 

1 
800 

2 
soo 

2 

60 

2 

60 

3 

120 

40 

2 

80 

20 .................. .. 

u ................... . 

1 
540 

2 
300 

1 
1,250 

8 ......... . 
1,250 ......... . 

1,liO 

130 

2 

80 

1 

50 

2 
865 

4 
865 

20 

1, 680 

5 

180 

15 

1,500 

5 • 
1,975 

12 ......... . 
1,975 ........ .. 

1 ................................................................................ . 

8 
490 

24 

6 

1 
250 

24 

7 .................................................. . 
!40 ................................................... . 

1 Includes1 acid furnace, with .a capacity of 100 tons, and 4 basic furnaces, with a capacity o~ 400 tons, reported by an active establlshment in Delaware. 

TABLE '13.-FORGES AND BLOOMERIES: DETAILED SUMMARY, 1900. 

[The ton when used as a unit of mea.sure is the gross ton of 2,240 pounds.] 

Num her of establlshments 1 •••••••••••••••••••••••••••••• _ ••••• _ ••••••• 
Character of organization: 

Individual ....•.....................................••.....••..••.. 
Firm and limited partnership ............. _ ........ _ ............. . 
Incorporated company .......................................... .. 

Capital: 
Total .............................................................. . 

~~Y1~ifiii8: ::::::::: :: : : : : :: : : :: : : : : : : : : :: ::: : :::::: :: :: : : : : ::: : 
Machinery, tools, and implements ........................... . 

Renf~~Y~~~~!.'.~~~~~i~s_::::::::::::::::::::::::::::::::::::::::::::: 
~g~~~ii::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Proprietors and firm. members ........................................ . 

United 
States. 

l 
8 
3 

3272,888 
$11,100 
327,100 
lIB7,320 

$196,868 

8236,000 
3116,000 
S95,000 
$25,000 

8 

Salaried officials, clerks, etc.: 
Total number ..................................................... . 
Total salaries ..................................................... . 

Officers of corporations-
Number ................................................... . 
Salaries ................................................... . 

General superintendents, managers, clerks, etc.-
Total number .....•........•. _ .......•............•........ 
Total salaries ..........•••..•••.............•..••••.••...•• 
Men-

Number ........•.....•••..•.....••..••.•.....•......... 
Salaries .•..•.............•.....•.......••.............. 

Wage-earners, including pieceworkers, and total wages: 
Greatest number employed at any one time during the year ..... . 
Least number employed at any one time during the year ........ . 

~~~X:s~: .~'.1.1'.1.~~~::: ::: : : : : : : : : : : : :: : : :: : : : : : :: : ::: :: : : : :: : : :: : : :::: 
lJncludes active establishments only, distributed a.s follows: Maryland,1; New York, 1; Pennsylvania, 5 . 

• 

United 
States. 

12 
$11, 500 

3 
$3,500 

9 
$8, 000 

9 
$8, 000 

242 
211l 
226 

$97, 184 
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TABLE 73.-FORGES AND BLOOMERIES: DETAILED SUMMARY, 1900-Continued. 

[The ton when used its n, unit of measure ls the gross ton of 2,240 pounds.] 

W11gc-earne1'>\ inc.luding pieccworkerR, 1tml total wuges-Contlnued. 
Wages-Continued. 

:\fen, 16 year:.i n .. nd over-
1\. veruge n111~1ber ........................................... . 
Wnges .... _ ... __ ............ --............ -- . -........... ---

Aver(\ge number of wnge-e11rners, inclmllng picceworkcrn, employed 
durmg eac:h month: 

Men, 16 )'e1trs and over-
,f 11.11u1try .....•...•...•..•••...•••....•......•......•••••.....•.. 
Ii"ebrunry ...................................................... . 
M"reh ············-·········-········-······················-·· 
tYt~!~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
June··········-···········---···········---···········--······· 
July.·-- .......... -· ..... _ ...•... --- ......... --- _ .......... ·--·· 
Augn>t ........................................................ . 
SeptemlJer ................ __ .......................... _ ....... . 
October ....................................................... . 
Novcn1Uer .................................................... . 
Decen1ber ...... ............................................... . 

!lliscellnneons expenses: 
'.rota!. ............................................................. . 

Rent of works ................................................ . 
'!.'axes, not inclncling internal revenue ...........•...•. _ ....•• 
Hent of offices, interest, insnmnce, aucl 1111 snndry expenses 

not hitherto included .............. _ ........................ . 

Mate1·ials used: 
Total cost ...........•••.....••..••.•...•.•.....•.•...........•..... 

Iron ore-
Tons .................... __ ................................ . 
CoHt ....•.....•........••...•.••.•••••.........•••.•.•••••.. 

Pigiron-
Tons ..................................................... .. 
Cost •...•..••.....••...••••.••..••..•••.•......•..••..•..•.• 

Old or scrap iron and steel-
'fons ...................................................... . 
Cost ....................................................... . 

Fuel-
Bitumlnous eoo.l o.nd slo.ck-

Tons .................................................. . 
Cost •.••....•...••••••..•.•••.••••••••••.•••.•••••.•••.. 

Coke-
'rons .................... ; .... -----· .................... . 
Cost ..•....••.•••.......•.•••••.•...•...••.•••••.•...... 

Charcoal-
Bushels .............................................. .. 
Cost ....•..•••. ··---···································· Mlll supplies ................................................ .. 

Freight ...................................................... .. 
Products: 

Total value ....................................................... . 
lllooms, blllets, slabs, or hammered bar iron made from

Orc-
Tons .................................................. . 
Vo.Jue ................................................. . 

United 
States. 

226 
$97, 184 

2ill 
232 
221 
232 
232 
210 
201 
214 
231 
2:12 
232 
232 

$15, 203 

$·1$~~~ 

$9, 725 

$327, 160 

6,282 
$22, 414 

1,000 
$22, 000 

13, (i93 
$181, 766 

1,553 
$2,771 

60 
$240 

1, 538, 280 
$85, 241 
$8, 397 
$9,331 

$522,432 

3, 142 
$114,418 

Products-Continued. 
'l'oto.1 v1tlne-Continuecl. 

Blooms, billets, ~lnlls, or ho.mmercd bo.r iron mudo from-Con. 
Pig iron ancl scmp iron an<l steel-

'fo1rn .....•.............. ·····--········ ............••.. 
V11lnc ..........••...........••••.......•.....•.......•. 

Vnlnc of 111! other pl'Oclncts ............................... . 
Completed forges or bloomeries, number •..•.•...•...•.•...........• - _ 
Dally capacity of blooms, t011s, double turn ........................ .. 
Comp1irison of prochwt" 

Nnmber of c~t11lllishments repOl'ting for both year.~ .............•. 
Value for cens11s_ye11r .............................................. . 
V1tl11e for prececlmg bnsmess year ..... _ .......................... . 

Power: 
Number of establishments reporting ............................. . 
Totltl l10rsepower ........................................ - ........ . 

Owned
Engines

Stcam-
Number ........................................... . 
Horsepower. ......................... - ........... - • 

Water wheels-
Nnmber ............................................... . 
Hors~power ........................................... . 

Esto.bllshmcnts clo.s,ifletl !Jy number of persons employed, notinclud· 
ing proprietors 1111d firm mcm bcrs: 

'l'otal number ol est11blishments ................................. . 
5to20 ......................................................... . 
21to50 ........................................................ . 
51to100 ....................................................... . 

United 
St1ites. 

·i 
$217, 77'1 
$180, 288 

7 
M7 

13 
447 

2 
100 

7 
·i 
1 
2 

TABLE 73, PART IL-IDLE FORGES AND BLOOMERIEB: BY 
STATES, 1900. 

Number of estubllshmenta ..... 
Charo.cter of organizo.tion: 

Individual ................. 
Incorporated compo.ny •..•. 

Capital: 
Toto.I ...•.•.......••••...... 

Lo.ml ................... 
Buildings .............. 
Mnchlnory, tools, and 

Implements .......... 
Cnsh and sundries ....•• 

Completed forges or bloomer-
!es, number .................. 

Do.Uy cap11clty of blooms, tons, 
double turn .................. 

United 
Sto.tcs. 

2 
5 

$111, 100 
$42, 100 
$25, 100 

$26, 900 
$17, 000 

7 

<l•Jt 

Mary New North I Pcnnsyl-
land: Jersey. Carolina. y11.ni11. 

1 1 

1 1 
l 3 

$11,000 $80,500 $15,000 $4,GOO 
$1,000 $,l,000 $4, 000 $33,100 
$2,000 $600 $5,000 $17, 500 

$12,000 $1, 000 $13, 900 
............. ........... $1,000 $16,000 

1 1 

12 8 24 
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TIN AND TERNE PLATE. 

By WILLIAM G. GRAY, Expert Special Aqent. 

Tin plates, or, rather, tinned plates, are thin sheets 
or plates of iron or steel which have been coated by 
being dipped in a bath o:f molten tin. They ftre largely 
us':ld in the manufacture o:f household utensils and cans 
for preserving vegetables, fruit, meat, fish, etc. Iron 
or steel composes usually from 94 to 98 per cent of 
the weight of an ordinary box of tin plates. A 100-
pound box of best charcoal finished tin plates contains 
about 6 pounds o:f coating, while the coating on a 100-
pound box of finished coke plates may not weig·h over 
2t pounds. The plates are usually packed in wooden 
boxes. 

Terne plates are also thin sheets of iron or steel, but, 
instead of being Clipped in a molten bath of tin alone, a 
bath containing an alloy o:f tin and lead is used, the 
proportion of tin varying from 10 to 33 per cent. A 
120-pound box of best grade terne plates contains about 
20 pounds of coating, while a box of ordinary grade 
frequently contains as low as 3 pounds. Terne plates 
are used wholly :for roofing purposes, and are there
fore called also roofing plates. On account of the lead 
used in the bath they are much duller in appearance 
than tin plates. 

There is considerable diversity of opinion as to the 
exact meaning of the word "terne." Some authorities 
claim that it means "consisting of three," namely, iron, 
tin, and lead. The word is derived from the French, 
however, and means dull or tarnished. The expression 
"terne phite" was doubtless adopted to distinguish dull 
plates coated with a mixture of lead and tin from bright 
plates coated with pure tin. The latter are sometimes 
called "bright" plates, or, in French, "blanc" plates. 
In Germany tin plate is known as "weiss blech" and 
terne plate as '' mattblech." The word ''matt," also 
m.eans dull. 

The base weight of a box of standard tin or terne 
plates in the United States is 100 pounds; in Great 
Britain it is 108 pounds. 

Black plates are the thin iron or steel sheets from 
which tin and terne plates are made. They are generally 
made from Bessemer and open-hearth steel, but a few 
establishments in the United States sometimes roll iron 
sheets, to be used almost entirely for fine grades of 
roofing plates. The quantity made, however, is not 

very large. The machines and pots used for tinning or 
coating black plates are called tinning sets. 

A majority of the establishments which manufactured 
tin or terne plates, or both, during the census year, also 
operated rolling mills, these mills being equipped for the 
production of the black plates which were coated with 
tin or with tin and lead in the tin-dipping departments. 
At some plants, how~er, tinning pots had not been 
installed, and black pnLtes or sheets were chiefly pro
duced. Pmctically all the black plates made by estab
lishments of the latter character were consumed by the 
tin dipping or stamping works of the country. In any 
statement, therefore, purporting to give the capital 
invested, persons employed, wages paid, etc., in the 
manufacture o:f tin and terne plates, it would be a mani
fest error to omit similar data for all establishments 
engaged in the manufacture of black plates, even 
though in some instances these plates were not coated 
with tin or lead by the plants producing 'them, but 
were sold to establishments equipped with tinning pots. 
If such data were omitted :from the report on the 
manufacture of tin and terne plates, ii true idea o:f the 
magnitude and importance of the industry would not 
be given. 

For these rmisons the statistics o:f. the ma.nufacture of 
tin and tcrne plates are presented in this report under 
two heads, the tin and terne clipping inclustry and the 
black plate industry. In order to secure a separate 
stn.tement for each of these industries it has been neces
sary to divide the reports of till establishments which 
manufacture the black plates used in their dipping 
departments. 

The statistics given in this report for the tin and 
terne clipping industry are identical in their totals with 
the statistics of the tin and terne plate industry, as 
given in Parts I and II of the Statistics o~ Manufac
tures. The statistics of the black plate industry are 
included, under the general head of iron and steel, in 
Parts I and II of the Statistics o:f Manufactures. These 
'statistics are also included in Part III of the Statistics 
of Manufactures, in the special report on Iron and 
Steel, where the black plates produced appear among 
the products of ''rolling mills and steel works." 

Statistics of the tin and terne dipping and black 
(99) 
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plate industries were not separately collected at the 
census of 1890. It is, therefore, impossible to present 
compamtive figures in any of the statements. The 
production in 1890 was,_ however, very small. 

The period covered by this report is the census year 
beginning· June 1, 1899, and ending May 31, 1900, or 
the business year of the establishments reporting which 
most nearly conforms to this year. 

COMBINED TIN AND TERNE DIPPING AND BLACK PLATE INDUSTRIES. 

Table 1 is a summary of the statistics of the tin and 
terne dipping and black plate industries. 

TABLE 1.-THE TIN AND TERNE DIPPING AND BLACK 
PLATE INDUSTRIES: SUMMARY, 1900. 

Total. 

Number of establishments . . . .. . . . . . .. . . . '66 
Capital ................................... '$27,488,302 
Salttried officials, clerks, etc., number . . . 726 
Salaries................ ................. 3818,015 
Wage-earners, average number.......... 14, 826 
Total wages .............................. $10, 288,061 

Men, 16 years and over............... 13, 798 
Wages................................ $9, 996,839 
Women, 16 years and over........... 688 
Wages................................ $193,834 
Cl>ildren, underl6ycars............. 340 
Wages................................ $97, 388 

MisceJlaneous expenses.................. $505, 128 
Cost ofmateri11ls, mclmlingmlll supplies, 

freight, etc ............................. "~45,004, 716 
Value of products, including custom 

work and repairing .................... •$61,912,619 

-
Tin and 

terne dip- Black-plate 
ping in- industry. 
dustry. 

57 4·1 
$6, 790, 047 

333 
$20, 698, 255 

393 
$291,323 $526,692 

8,671 11, 155 
$1,889, 917 38,398, 144 

3,014 10, 78-1 
31, 711,475 38, 285, 36·1 

625 63 
$172,568 $21,266 

32 308 
$5,874. $91,514 

$236,456 $268,672 

$26, 728, 150 $18, 276, 566 

$31, 892, 011 ~0,020,608 

1 lnclurles 35plant& which manufach1red black plates as well as tin and terne 
plates, 22 phmts which manufactured tin and terne plates only, and 9 plants 
which manufactured blai;k plates only. 

~lncludes rented property valued at $16.5,000. 
•Includes a duplication of $20,590,566, tbe value of black plates reported 

among the products of the black plate industry and used as material iu the 
tin and terne dipping industry. 

While it might appear from Table 1 that 101 estab
lishments were engaged during the census year in the 
combined industries, this was not the case, since estab
lishments which performecl both operations, namely, 
the manufacture of black plates and the dipping of 
these plates, would thus be counted twice. This will 
be plain from the following diagram: 
9 black plate establishments ____ } The black plate industry ( 44 es-
35 black plat~anddipping estah- } tablishments). 

lishments ... - - _ •• -. _ ....• _ .. _ The tin and terneclipping indus-
22 dipping establishments....... try (57 establishments). 

It thus appears that 35 active dipping establishments, 
or a majority of the whole number, were equipped also 
for the manufacture of black plates. In addition, there 
were 22 active plants equipped for tin and terne dip
ping on1y, and 9 active plants equipped for the manu
facture of black plates only, or a total of 66 active 
plants. 

The capital invested in the black plate industry was 
$20,698,255, or 75.3 per cent of the total for the com
bined industries, and the capital invested in the tin and 
terne clipping industry was $6, 790,04'7, or 24. 7 per cent 
of the total. 

The cost o:f materials shown for the combined inclus
trie.s includes a duplication of $20,590,566, the value of 
the black plates produced by black plate establishments 
and used as material in the tin and terne dipping estab
lishments. It is necessary, therefore, to deduct this 
sum from the cost of materials shown for the combined 

industries. In this manner it is found that the approxi
mate cost of all materials consumed in the combined 
industries during the census year was $24,414,150. 

Similarly, in order to obtain a true total value of 
products, it is necessary to deduct from the total value 
of products shown for the combined industries the 
value of the black: plates produced by the black plate 
establishments and used as material in "the tin and terne 
dipping establishments. In this manner it is found 
that the total value of the products of the combined 
industries was approximately $41,322,053. In this 
total, however, there are included products other than 
black plates or tin and terne plates, valued at $9,660,669. 

In these calculations it is assumed that the domestic 
black plates consumed by the tin and terne plate plants 
were all produced during the census year. Of course 
this is not the fact, as a considerable part of the blu.ck 
plates consumed by tin. and terne plate plants in the 
early part of the census year was drawn from stock made 
in the previous year, while a large part of the black 
plates produced by domestic mills toward the close of 
the census year was still in stock, not having been for
warded to the tin and terne plate plants. The :figures 
for cost of materials and value of products for the com
binecl industries are not, therefore, altogether exact. 
They are, however, approximately correct, and give a 
fair idea of the importance of the combined industries 
during the census year. 

The average cost per pound of the domestic black 
plate consumed by tin and terne plate plants in moo 
was 2.49 cents, while the average value of the black 
plates made by domestic mills during the same year 
was 2.37 cents, a difference of 12 cents per pound. 

Table 2 shows the capital invested in active, idle, and 
building tin and terne dipping establishments and black
plate establishments during the census year. 

TABLE 2.-THE TIN AND TERNE DIPPING AND BLACK 
PLATE INDUSTRIES: CAPITAL INVESTED IN ACTIVE, 
IDLE, AND BUILDING ESTABLISHMENTS, 1900. 

CAPITAL. 

Num-
ber of 

Buildings, INDUSTRY. estab-
lish- Total. Land. 

machinery, Cush mid 
men ts. tools, and sundries. imple-

men ts. 

Total.. ........ 171 2 $28, 291, 883 $1, 949, 125 $15, 583, 610 $10, 759, 148 

Tin and terne ....... 61 
.. 

7, 397,531 569, 125 3. 012. 790 I 3, Slii, 01G Black plate •........ 47 20,894,852 1,380, 000 12, 570,820 G, 943,532 

'Includes 37 plants which were equipped, or were being equipped, for tho 
manufacture of black plates and tin and ternc plates; 24 plants which wero 
equipped. for the manufa.~ture of tin aud terne plates only, and 10 plants which 
were equipped, or were bemg equipped, for the manufacture of black plates only. 

'lnclucles reuted property valued at $165,000. 

I 
I 
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Table 2 indicates that the most important item of 
capital was that invested in buildings, machinery, tools, 
and implements. For the combh1ed industries this 
amounted to $15,583,610, or 55.1 per cent of the total 
capital. 

In Titble 3 the capital in vested in active tin and terne 
dipping and black plate establishments is given sep
arately from the cr.pital invested in idle and building 
establishments. 

TABLE 3.-THE TIN AND TERNE DIPPING AND .BLACK 
PLATE INDUSTRIES: CAPITAL INVESTED IN ACTIVE, 
IDLE, AND BUILDING ESTABLISHM.ENTS, 1900. 

-
C.APITAI~. 

Num-
ber of Building~. 

CLASSES, estab· machinery 1 lish- Total. Land, tools, ancl Cnsh and 
men ts. imple- sundries. 

men ts. 

Total.. ........ 71 1 $28, 291, 883 $1, 9,19, 125 $15, 583, GUl $10, 75U, 1'18 
----.~ .. - =::.::::.:.~ 

Active .............. 66 27,488, 302 1, 895, 400 15,080, 705 10, 512, 137 
ldle and building ... 5 803, 581 53, 725 502,M5 2<17, 011 

'Includes rented property valued at $165,000. 

Table 4 shows by states the ctipital invested in active 
tin and terne dipping and black phtte establishments, 
together with the number and s!Llaries of the sttlaricd 
offici!tls, clerks, etc., and the average number and total 
wages of the wage-earners employed. 

T.rnu 4.-THE TIN AND TERNE DIPPING AND BLACK 
PLATE INDUSTRIES: ESTABLISHMENTS, CAPITAL, 
SALARIED OFFICIALS, CLERKS, ETC., AND WAGE
EARNERS, BY S'rATES, 1900. 

--·---- -····. 

SALARIJCD OFF!· 
WAdEMI~ARNERS, Num CIAI.S, c1,1ums, 

bcr of ETC. 

STATES, cstab· Capital. 
lish- Num- Averngel 'l'otal men ts. ber. Salt1rlcs, number. wngos, 

-- -----
United States. GO 1$27,.188, 302 720 $818, om 14, 826 $10, 2881 Otll 

... -- -·- ----···-

Illinois ............ 5 1, 702, 162 30 ·19, 381 Gl5 ·159,ll7-1 
Pennsylvania .•.•. 30 12, 517, 557 34~ H58, 56G 6, 017 4, 3·!9, 3~7 
All other st11tes" •. 31 13, 208, 583 35-1 ·110, OG5 s,rn1 5, 478, 700 

linclncles rented properly vt1l11cc1 at $105,000. 
2Jnclncles sl!1tes grouped ln order thnt the opemtlmrn of lnclivicl1ml cstt11Jlish

ments may not be cliscloeecl, tlH follows: New York, 1: Murylmul, 3: Virginia, 1: 
West Virginia, 3, Kentucky, 1; Ohio, 12: Inclh11111, 5; Mlchig1m, 1: Missouri, 1. 

During the censns year n. considemble pttrt of the 
total production of black plates w1u; consumed by tin 
dipping plants located in states other than those in 
which the black plates were produced, and in some 
instances, establishments manufacturing bfack plates, as 
well as tin and terne plates did not produce enough of the 
former to supply their own tinning plants, and conse
quently made purchases from mills located in other states. 
It has been :found impracticable, therefore, to give the 
value of the black plates and tin and terne plates p\:o-

duced during the census year, by states, without more or 
less duplication. In Pennsylvania, for instance, although 
black plates amounting in value to $9,423,900 were pro
dticed, the domestic black plates consumed by the tin 
and terne plate plants located in the state !Lmounted 
in value to only $7,810,211. In Illinois, on the other 
hand, where black plates valued at only $905,992 were 
produced, the quantity consumed by the tin and tcrne 
dipping plants was valued at $1,367,602. An accurate 
showing of the Pennsylvania black plate industry re
quires the crediting to this state of the value of the 
black plates produced there and sold to tin and terne 
plate establishments located in other states, even thoug·h 
the value of these black plates reappears in the vahi.e of 
products reported by the establishments, outside of 
Pennsylvania, which manufactured them into tin or 
terne plates. For these reasons the cost of materials 
and the approximate value of products l)y states have 
been omitted from Tttble 4. 

Tn.bl~ 5 shows the quantity and cost of the materials 
used during the census year by the 66 active tin and 
terne •dipping and black plate establishments. 

TAm,E 5.-THE TIN AND TERNE DIPPING AND BLACK 
PLATE INDUSTRIES: QUANTITY AND COST OF MATE
RIALS USED, 1900. 

MATEUTAJ,8. Unit of 
mensnre. Quantity. Cost. 

Tott1l. ......................................................... 1$45, OM, 716 

Iron ore ................................... Tons2..... 1,0:35 
SpiegeleiHon 1 ferromnnganeHa, and all 

othcr11igirnn ........................... '.l'ons2..... IG,51-1 
Ohl iron or steel mils, and other scrnp 

iron Ol' steel. .... ~ .. _ ...... _ ............. Tonr-12..... 81!, '122 
Iron or st,iel ingots, blooms, tln-phtto 

b1trs, sheet brrre, or slabs................ Tons 2.. .. • 048, 807 
Domestic bltwk plates or sheetH for tin-

ning . .. . .. .. . . . .. .. .. .. .. .. .. . . . . . .. .. .. Pounds . .. 825, 556, 992 
Foreign lilnclcplatcs or sheets for tinning. l'ounrls... 2, 358, 607 
Pig tin .................................... l'<.mnrls... 20,282, 778 
Pig lcnll .. .. .. . . . . .. . .. • .. .. .. .. . .. .. .. .. . l'onnds... 6, 871, 480 
Palm oil .................................. PonnclH... 5,511,Glo 
Snlplmric acid, tinning flux, lmm, nml 

pmk mcnl ....................................................... . 
BoxcH ancl 1111i!H .................................................... . 
Fuel: 

Anthracite cnn.l n.ntl cnlm ...•.....••. Tmu;1..... 4,450 
Bitnminous eoal llnrl Al1tr.k ........... Tons t __ ... [)08, 113 
Coku .................................. 'l'011H1..... 2, 6'15 
Clun·eottl . .. . . . . . .. . . .. .. • .. . .. . . • • .. • . HUHhele... 12, 026 

m1L'.~1:1 '. 1• ~'.':~: ::: : : : : : :: :: : :: : :: : :: ::: :: 'ii1irrci;::: .......... ·r,5· 
All oth<!r m11tcrialA, inlllucling mill HllJl· 

plieH, freight, etc ................................... 
1 

...... - ...... . 

6,916 

253, 920 

G92, 222 

13, 911,080 

20, fi90,56G 
78, 282 

4,628, 473 
. 398, 617 

282, 227 

187, 818 
303, 316 

6, ·165 
610, 245 

•l, l\28 
739 

328, 388 
1,061 

2, 911, 25S 

'lneln<lcH 11 llnplimliun eq1111l to the cost o( the donicHtic black ph1tes con
Hnmecl. (See T!lblc I, i1ote 3,) 

•TonH of 2,2•10 ponmlH. 

Table G i;hows the approximate value of the in·oc1ucts 
o:f the tin and terne dipping and black phtte estnblish
mcmt>J. The value of domestic black plates consumed 
by tin and terne dipping ph111tB hils been omitted from 
the statement, since this item is iuclndecl in the figures 
given for .finished tin and teme plates. The vnJue of 
black plates produced by domestic mills, but not con
sumed by the tin and terne dipping plants during the 
census year is, however, included in tho table. 
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TA.ELE 6.-THE TIN AND TERNE DIPPING AND BLACK 
PLATE INDUSTRIES: APPROXIMATE VALUE OF PROD
UCTS, 1900. 

PRODUC'TS. Value. 

'l'otal........................................................... $41, 322, 053 

Products al tin and terne dipping establishments, including tin 
plates, terne plates, other sheet iron and sheet ~teel, tinned or 
tcrne plated, all other llroducts, and amount received for custom 
work and rnpairlng ............................................... 31,892,011 

Products of blnck plate establishments, omitting thevnlue of black 
plates consumed by tin and terne dipping plants . . . . . . . . • . . • • . . . . 9, 430, 042 

In compiling Table 6, it was found impossible to give 
the exact value of an finished products manufactured hy 
tin and terne plate and black plate establishments during 
the census year, since duplications of a minor char
acter were more or less unavoidable. The value given 
for all products is, however, approximately correct. 
The importance of the two indmitries, whose growth 
has been practically confined to a single decade, an~ 
which to-day collectively form one of the most vigorous 

and progressive branches of the iron and steel indus
try, is strikingly shown in the figures presented. It 
may be adde_d that since the close of the census year a 
number of new black plate and tin dipping plants have 
been built in several states, some of which are now in 
operation; others are rapidly approaching completion. 
The outlook for the future growth of the industry is 
exceptionally bright, as the demand for tin and terne 
plates will undoubtedly increase year by year as new 
uses for both products are discovered and developed. 
It is possible, too, that, as the productive capacity of 
the domestic tin dipping plants increases, both tin 
plates and terne plates may form important features of 
our expanding export trade. A start in this direction 
has already been made, as shown l)y the figures of the 
Trea:mry Department for the fiscal year ending with 
June 30, 1901, when 1,367,405 pounds of domestic .tin 
plates, terne plates, and taggers tin were exported, 
valued at $66,550. Of this total 6,300 pounds, valued 
at $401, were sent to the· United Kingdom. 

THE TIN AND TERNE DIPPING INDUSTRY. 

The stati~tics given in this part of the report relate to 
the tin and terne dipping industry alone. They do not 
include data for the rolling·-mill departments of plants 
which manufacture black plates as well a:,; tin and terne 
plates, or data for establishments which manufacture 
black plates only. A series of tables giving full and 
complete details for the black plate industry will be 
found on pages 11 to 13 of this report. 

Table 7 is a summary of the leading statistics of the 
tin ancl tcrne dipping industry for the census year. 

TABLE 7.-THE TIN AND TERNE DIPPING INDUSTRY: 
SUMMARY, 1900. 

Number of establishments........................................... 57 
Capital............................................................... 186, 790, 047 
Salaried o:filcials, clerk•, etc:., number............................... 333 
Salaries . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . .. . . .. . • . . . . • . . • . • . . . . . . $291, 323 
Wage-earners, average number...................................... 3,671 
Total wages.......................................................... $1, 889, 917 

Men, I6yearsandover .......................................... 3,014 
Wages............................................................ Sl, 711.'175 
Women, 16 years and OYer.... ... ........ ................ .... .... 625 
Wages............................................................ $172,5G8 
Children, under 16 years................... .. . .. . . . • . . • . . . . . . .. .. 32 

. Wages ................................ ................. ... ........ $5,874 
1\flscellaneous expenses ................................. __ .. . . .. . . . . . $236, 456 
Cost of materials userl, including mill supplies, frcigh t, etc . . . . . . . . . $26, 728, 150 
Value of products, inc1ndingcustom work and repairing ........... Sill,892,011 

' Includes rented property valued at $140,000, 

Table 8 gives statistics of the capital invested during 
and at the close of the census year in active and idle 
tin and terne dipping establishments, and plants under 
construction. 

TABLE 8.-THE TIN AND TERNE DIPPING INDUSTRY: 
CAPITAL INVESTED IN ACTIVE, IDLE, AND BUILDING 
ESTA3LISHMENTS, 1900. 

CAPITAL. 

Num- .. 
berof Buildings, 

CLASSES, estab-
lish- macllin· Casll ancl 

men ts. Total. Land. ery, tools, sundries. andimple-
men ts. 

Total ............. 61 l $7,397,531 $569, 125 $3, 012, 790 $3,815, 016 
. -----

Active ................. 57 6, 790,047 528,400 2, 63'l, 040 3,627, ti07 
Idle and building ...... 4 607,484 40, 725 378, 750 188,009 

i Includes rented· property valued 11t $140,000. 

It ltppears from Table 8 that a comparatively small 
amount of the total capital was invested in land, the 
large items being " buildings, machinery, tools, and 
implements" and " cash and sundries." Of the 61 
establishments enumerated, 45 commenced business 
between 1890 and 1900 and 2 during the census year. 
From the remaining 14 no report of the date of com
mencing business was received. At the close of the 
census year, only 2 new tin and terne dipping plants 
were being erected, 1 in Pennsylvania and 1 in Michigan. 
Of the 2 idle establish1nents, 1 was located in Pennsyl
vania and 1 iri Ohio. 

Table 9 is a summary of the statistics of the 57 active 
tin and terne dipping establishments for 1900, by states. 
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TABLE 9.-THE TIN AND TERNE DIPPING INDUSTRY: SUMMARY BY STATES, 1900. 

Number 
of estab· 

lish· 
monts. 

SALARIED OFFICIALS, 
CLERKS, ETC, 

W AGE·EA!tNERS. Value of 
Miscella- C f t products, in-

81'ATES, Capital. 1---,.-----11-------11 neons osto ma e- ell1ding eus-
expeuscs. l'lals used. tom work 11nd 

repairing. Number. Salaries. A vernge '.l'otal 
number. wages. 

United States ...................................... 57 1$6, 790, 047 333 $291, 323 3,G71 $1, 889, 917 $236,456 $26, 728, 150 $31, 892, 011 
=---= 

Illinois .... ; ........................ , , .•............. : .... 3 413, 05fi rn 19, 323 lGG 88,061 29, 993 1, 778, 0'18 2, 081, 837 
New York ................................................ •l 245, 579 23 23, 430 55 25, 399 14, 058 366, 40~ 46:l, 199 
Ohio ..................................................... 12 1, 203, 265 38 33, :JOl 697 394, 676 38, 9()3 5, 012, 175 G1 02H, 8111 
PennRylvania ............................................ 25 31 0112, 029 189 147, 202 1,li78 810, 692 82,169 10, 304, 084 12, 530, 991 
All other states 2 ......................................... 13 1, 886, 119 67 68,0ll7 1,175 568,089 71,273 9, 207, 434 10, 792, 670 

1 Includes rented property yalued at $140,000. 
•Inclurlcs establishments distrilmted as follows: Indilma, 5, all controlled by one c01npm1y; Kentucky, i; Maryland, 2: Micl1!gan, 1; 1\Ilssouri, 1; Virginia, 1; 

West Virginia, 2. 

Of the 57 establishments shown' in Table 9, 50 were 
opernted by incorporated companies, 5 by firms m1d 
limited partnerships, and 2 by individuals. Pennsyl
vani11 led in the number of estnblishments, Ohio, 
Indiana, New York, and Illinois following in the order 
named. In the number of wage-eamers employed, 
which is a more iwcurate measure of the imporfance of 
the industry, these states stand in the same order 
except that the relative positions of New York and 
Illinois are reversed, the former ranking :fifth and the 
latter fourth. It should be noted, however, that the 
production was large in some of the states included 
under the head of ''all other states." The order given 
above is, therefore, not strictly a measure of the 
importance of the industry in the several states. A 
more satisfactory measure is found in Table 12, where 
the capacity of the tin and terne dipping establish
ments is given separately for each state where such 
establishments existed at the close of the census year. 
Table 12, however, includes both active and idle estab
lishments. From Table 9 it appears that Pennsylvania 
and Ohio together reported more than one-half of the 
total value of products. 

Table 10 shows the quantity and co&t of materials 
used during the census year in the 57 active tin and 
terne dipping establishments. 

TABLE 10.-THE TIN AND TERNE DIPPING INDUSTRY: 
QUANTITY AND COST OF MATEIUALS USED, 1900. 

MATERIALS. Unit of 
measure. Q1iantity. Cost. 

Total. . . . . . . • . . . . . . . . .. .. . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . .. . . . . . $26, 728, 150 

Domestic black plates or sheets for tin-
ning . . . . . . .. . . . . . . . . . . . .. . . . . . . .. .. . . . . . Pounds... 825, 556, 992 

Foreign black plates or sheets for tin· 
ning . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . Pounds... 2, 358, 607 

Pig tin.................................... Pounds... 20, 282, 778 
Piglead ................................... Pounds... 0,871,480 
Palm oil . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . Pounds... 5, 511, 045 
Sulphnric acicl, tinning flux, bran, and 

BE.~~~ ~~a~liii8::::::::::::::::::::::::::: :::::::::::: :::::::::::::: 
Fuel: 

Anthracite coal and culm ............. Tonst..... 4,•156 
Bituminous coal !Ind sl!lck ............ Tons1..... 85,048 
Coke .................................. Tons'..... 975 

·Charcoal................. . . . . . . . . . . . .. Bushels... 556 

gfit~.r-~:~~ :: :::::::::::: :::::::: ::: :: :::::: :::::: ::::: ::::::::: 
All other materials, including mill sup-

plies, freight, etc ................................................. . 

20, 590, 566 

78,282 
4, 528,473 

898, 617 
282, 227 

187, 318 
303,316 

6,465 
48, 059 
2,000 

122 
34,110 

700 

2267,895 

'Tons of 2,240 pounds. 
•In some cases the cost of freight is included in the cost of materials, it not 

being prnctic!lble to secure the cost of freight separately. 

lt appe1irs :from Table 10 that, aside from the cost 
reported. for black plates, which mnounted to 77. 3 per 
cent of the total cost of the materials used, pig tin ftnd 
pig leacl were the most important items. Table 10 
indicates, also, that the use of foreign black plates or 
sheets, which was confined to the states of Pennsylvania 
and Virginia, was very small compared with the use of 
domestic black plates and sheets. Bituminous coal and 
slack, and mttnral gas were the most important fuels 
used, in the order nmned. There were 19 ei:;tablish
ments which used mttural gas for fuel in whole or in 
part, located as follows: Pennsylvania, 9; ·west Vir
ginia, 2; Ohio, 3; and Indiana, 5 .. 

The amount of freight paid on materials consumed 
was separately reported by a number of establishments, 
but some of the plants could not give complete reports 
under this head, since the freight charges were fre
quently paid by the shippers. 

As nearly as can ho ascertttined, the loss in manufac
ture of black plates into finished tin or temo plates 
amounted during the· census year to ~ibout 10,577,000 
pounds, or about 1.2 per cent. In exj,1bnation of this 
loss it might be well to shtto that at the tin clipping 
works the finished black pfotes, before receiving their 
coating of tin or tin fLnd len,d, !Ll'e white pickled in order 
that the blue oxide surface may be removed, in which 
process they lose in weight from one-half to three
quarters of 1 per cont. As n, rule, terne pfotes are 
resheared or resquared after they are linishecl, the loss 
resulting therefrom hoi.ng about 1.5 per cent. 

Of the pig tin and pig lead consumed, abo.ut 7 per 
cent was lost in the process of manufacture. A part 
of this loss was, however, suhseqnently recovered from 
the dross, but at least 2 per cent was totally lost. 
The palm oil used was almost entirely lost. So, too, 
were the zinc and muriatic acid from which the chlo
ride of zinc, known as "flux," is made. 

In connection with the loss in manufacture above 
referred tci, it may be mentioned that the total loss hy 
the various pickling processes through which the black 
plates pass from the time they leav~ the hot rolls until 
they reach the tinning pots will approximate 4 per cent, 
over 3 per cent of which is caused l:iy black pickling
that is, the first pickling process after the plates are 
hot rolled and before they are annealed or cold rolled-



104 MANUFACTURES. 

and :from one-half to three-quarters of 1 per cent by 
white pickling. In manufacturing common or light 
coated plates it is usually assumed by tin plate manu
facturers that the loss in weight by the two pick
ling processes about equals the gain in weight by 
coating. This is not altogether correct, however, as 
in the case of heavy coated plates the gain in weight 
through coating greatly exceeds the loss in weight by 
pickling. 

If to the total cost of materials given in Table 10, 
$26,728,150, there is added the $291,323 paid to salaried 
employees, the $1,889,917 paid to wage-earners, and 
the $236,456 paid :for miscellaneous expenses, a total 
of $29,145,846 is obtained for materials, salaries, wages, 
and miscellaneous expenses. 

Table 11 shows the quantity and value of the tin and 
terne plates a.nd other prbducts of the 57 active tin and 
terne dipping establishments, by sta,_tes, :for 1900. 

TABLE 11.-THE TIN AND TERNE D!PPING INDUSTRY: QUANTITY AND VALUE OF PRODUCTS, BY STATES, 1900. 

TIN PLA.TF1l. TERNE PLATES, 
OTHERSHEETIRON AND 
SREET STEill,, TINNED 
OR TEltNE PLATED, 1 

Value of all 
other prod· 

uct~, inclucl· 
ing custom 
work o.nd 
reptiirlng. 

BTA.TF1l. Total value. 

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

----------------1----11-----1-----11-----1-----11-------- ---··-
United States . . . . .. .. . • .. . . .. .. . . .. . . . ..... . . • ••. $31, 892, 011 707, 718, 239 $25,553, 021 141, 285, 783 $5, 731, 12·1 1, 000, •178 $SG,.192 $521,874 

------· -====11====!1====1====1!==== ==="'II===== 
Illinois ................................................ . 
New York ............................................. . 
Ohio ................................................... . 

l~fgt~'!i~ti{fe!."i :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2, 081, 837 
463,199 

6, 023, 814 
12,530,991 
10, 792, 670 

47, 296, 727 
5,591, 050 

132, 163, 383 
256, 879, 332 
265, 787' 747 

1,~U~~ ····rdoo:oaa· ...... 205:000. soo,ooo so,ooo 2,Ms 
4,623,930 30,146,921 1,176,773 :::::::::::·::: :::::::::: ·-·····222;6ii 
9,137,483 77.129,048 . B,263, 769 20D,47B 6,492 123,2·17 
9,533,920 30,109,214 1,085,582 .............. ..•.....•. 173,168 

'IncludeH the products of establishments which operate stamping works as well as tin and terne dipping plants. Most of these products are stamped into Rlrnpe 
from black plates and then tinned. 

2 Includes establishments distributed ns follows: Indiana, 5, all controlled by one company; Kentucky, 1; Maryland, 2; Michigan, 1; J\Ilssomi, 1; Virginlil, 1; 
West Virginia, 2. 

Table 11 indicates that the production of tin plates 
was more than four times as great as the production of 
terne plates. Illinois produced tin plates only, while 
New York, Ohio, and Pennsylvanfa produced both tin 
and terne plates. Tin scrap, tin dross, spelter, etc., are 
included under the heading o:f "all other products." 

The average value of the tin plates produced was over 
3. 6 cents per pound; o:f the terne plates, over 4 cents 
per pound; and of other sheet iron or sheet steel tinned 
or terne plated, over 8.6 cents per pound. 

.Almost all the tin rmd terne plates made in the United 
States during the census year were consumed :fo the 
home market. The total exports by the manufactur
ers amounted to only 17,939 pounds, valnecl at $897, 
reported entirely by the state of Pennsylvania. 

Table 12 gives the daily capacity, on single turn, of 
the 59 completed active ancl idle tin and terne clipping 
plants which were in existence during the census year. 
A majority of these plants were equippecl :for the 
manufacture of both tin and terne plates. Others, 
however, produced terne plates only, and still others, 
tin plates only. The capacities of the 2 plants in course 
of construction are not included. 

The rank of the 11 states, shown in Table 12, measured 
by the total capacity of their active and idle establish
ments, is as :follows: 

Pennsylvania, Ohio, Indiana, West Virginia, Illinois, 
Maryland, Missouri, New York, Kentucky, Virginia, 
and Michigan. The three states of Penrniylvania, Ohio, 
and Indiana had almost four-fifths of the total capacity 
shown, no other state having a capacity o:f over 155,000 
pounds :rer clay. 

TABLE 12.-THE TIN AND TERNE DIPPING INDUSTRY: 
DAILY CAPACITY OF ACTIVE AND IDLE ESTABLISII
MENTS, 1900. 

DAILY CAPACITY {IN POUNll~) 
Number 1. SINGLE TURN. 

S1'A.TES. estai\1sh-:---~---.,..---
ments. i Total. Tin pltites. rr£~rno 

pln.tes. 

2, 018, 538 7'11, 80ll United States ............... __ 5_91 ~~~~.901 
---1===== .. o=ll==~===I"~==== 

Illinois............................. 3 142, ODO 
Indiana . . . . . . . . . .. .. • • . • . . .. . . . . . . 5 4i\2, OOD 
Kentucky......................... 1 10, 000 
Maryland .. . . . . . .. . .. .. . . .. . . .. .. . 2 120, 000 

~il~~d~~t:::::::::::::::::::::::::: i 10g;~~~ 
New York......................... 4c 47,~00 
Ohio............................... 13 5DO, 500 
P~m~si:Ivania . . .. . . . . .. . . . . . .. .. . . 26 1, 220, 001 
V irgmm ....... - . . • . . .. . . . . .. . .. . . . 1 lO, OOD 
West Virginia • . . . • .. . .. . . .. . . . . .. . 2 154, 000 

142, 000 
····1r~r.o 380, 050 

Fi, 300 Fi,BOO 
120, ODD 

~'· 000 ........ ~. 
100, 000 · .. ·2ii;o<i0 27, 800 
31i8, 5DO J.12,000 
806, 888 413, lH\ 

'"'"75;666' 10, Oot' 
79,000 

A number of the tin dipping plants run on singlo 
turn only, each turn being, on an average, ten hourB. 
.At other plants, however, especia1ly those which pro
duce. their own black plates, double and triple turn iH 
the practice, two and three sets of skilled workmon 
being employed. Based upon donble turn, the capadty 
of the completed works for tin plates nlone, inelnding 
the two idle plants, was 4,037,076 pounds daily, or, nl
lowing· 300 working days :for each year 1 211 122 80() 

... ' ' ' ' -pounds annually, and for terne plates, 1,482, 72(:i poun<h1 
daily, or4±4,817,SOOpoundsannually. Thetota1 yertrly 
capacity :for the two products on double turn is thns 
found to be 1,655,940,600 pounds. These eapacities nro, 
of course, largely theoretical, as it would be almoRt n. 
physical impossibility to operate all the tinning sets in 
the country at the same time and on double turn. The 

I 

I 
l 
! 
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:figures serve, however, to show the total quantity of 
tin and terne plates that could be turned out in the 
United States in a single year if the operation of all the 
plants on double turn for all the working days in the 
year were practicable. 

Of the 59 active and idle completed tin and teme 
plate plants enumerated above, 15 phmts were equipped 
for the manufacture of tin plates only, 9 plants for the 
manufacture of teme plates only, and 35 plants for the 
manufacture of both tin and ternc plates. The 15 plants 
equipped for the manufacture of bright plates only were 
distributed as follows: Illinois, 3; Maryland, 2; Mich
igan, 1; Missouri, 1; New York, 3; Ohio, 1; and Penn
sylvania, 4. The 9 plants equipped for the manufacture 
of terne plates only were lomLted as follows: New York, 
1; Ohio, 3; Pennsylvania, 4; and Virginia, 1. The 35 
plants equipped for the manufacture of both tin and 
terne plates were distributed as follows: lndiamL, 5; 
Kentucky, 1; Ohio, 9; Pennsylvania, 18; Lrnd "\Vest Vir
ginia, 2. 

Table 13 shows the number of establishments and the 
number of completed and building sets for tin 11nc1 terne 
dipping in each state at the close of the census year. 

TABLm 13.-THE TIN AND TERNE DIPPING INDUSTRY: 
TINNING SETS, COMPLETED AND BUILDING, BY 
STATES, 1900. 

STATES, 

Number 
NUMMR OF SICTS. 

of 1---,,-----
estnblisllmen ts. TOtltl. Com- B 11'1 pletcd. u c. ng. 

------------!--- --- ------
United States .....•••.•...••.•••• 159 688 585 53 

==== 
Illinois ...... __ .. - ....••.•. -.......... . s 30 30 
Jndiana ......... ___ ., __ ., ............ . ·1 92 8'1 8 
Kentucky ............. _ .............. . 
M1tryllmd .................. _ ........ .. 

~g;,~~N~l~::: :: : : : : : : : : : : :: : : : : : : : : : : : :: 
1 ·1 •! ........... 
2 21 21 
2 13 ·I 9 
1 17 15 2 

New York ..... __ ........... -........ .. •1 13 rn 
Ohio ............... -............. - ... .. J3 119 108 10 
Pennsylvania ......... -............. .. 
Virgini!1 ..... -- ........... ____ ,.,, .... . 

2G 803 28G 18 
1 3 a .......... 

West Virgini11 ..... ___ ........... -·- .. .. 2 23 23 .......... 

'Does not include 2 establlshmcuts-l ln Indiana nn<l 1 in Pcnnsylvnnitt
wbich wero active clming the ecnHUS ycnr, but from which the tinning pots 
were removed before the close of the year. 

.If the 2 plants in process ef erection ttre deducted 
from the total given in Table 13, it will be found tlrnt 
at the close of the census year there were only 57 com
pleted plants in the United States which were equipped 
for the manufacture of tin plates or ternc plates, or 
both. The tinning pots in the 2 plants in course of con
struction are, of course, included in TiLble 13. 

Table 13 indicates that there were 303 completed and 
building tinning· sets (285 completed !Lnd 18 building) 
located in Pennsylvania at the close of the census ycar
almost one-half of the total number for the United 
States; that there were 119 sets.in Ohio (103 completed 
and 16 building); and 92 sets in Indiana (84 completed 
and 8 building). Almost five-sixths of the total mun
ber of tinning sets in the United States were located in 

these three states. In point of equipment Illinois 
ranked fourth, with 30 sets; West Virginia :fifth, with 
23 sets; :Maryland sixth, with 21 sets; and Missouri sev
enth, with 17 sets (15 completed and 2 building). There 
were 13 sets in New York, all completed; 13 sets in 
Michig·an, only 4 of which were completed; 4 completed 
sets in Kentucky; and 3 completed se.ts in Virginia. 

Table 14 shows, by states, the number of months the 
tin and terne dipping establishments were in operation 
during the census year. 

TAnLm 14.-THE TIN AND TERNE DIPPING INDUSTRY: 
NUMBER OF ESTABLISHMENTS .AND :MONTHS IN 
OPEHATION, BY STATES, 1900. 

Number Months :Months :Months 
of on full on three- on half 

c~~:l~~1 - time. f1\~~s time. 

l\Ionths 
on one- 1\Ionths 
fourth idle. 
time. 

STATES, 

-----------------------
United Stntcs .. 57 39 29 122 

11llnois ............. . 3 33 ................... _ ·-........ s 
Indlnna ........... .. 5 43 ......... _ ... _...... .......... 17 
Kentuckily ....... -- .. 
Mar)'lnn .......... . 
Michignn ........... . 
Missouri ......... _ ... 

1 .......... 12 ........................... . 
2 2.1 .. , __ .. .,, ............ _ ...... _ ·--·--·· 
1 .. , __ .. .,, 12 ............ ,_ ............ _. 
1 12 .......................... - ......... .. 

New York .......... . 4 31 5 5 7 
Ohio ....... _ ........ . 12 102 2 9 1 so 
Pennsylvanitt ...... _ 
Vh·gh]ia ............ . 
WestVirglultt ....... . 

25 214 5 H 2 65 
1 7 2 1 2 ........ 
2 23 1 ....•.. ·-· ..•....... -··----. 

If each of the 57 tin and terne rlipping plants which 
were active during the census year had run for 12 
consecutive months on fnll time the total number o:f 
months of operation would have been 684. As a mat
ter of fact, however, although several of the estab
lishments ran on full time for 12 months, some ran 
for severn.l months on three-fourths, one-half, and one
fourth time, and others were idle for one, two, three, 
or more months. If the 57 establishments arc consid
ered as one plant and their working period lts 684 
months, it !Lppears from Table 1-:1: that they were oper
ated on full time 489 months; on three-fourths time 39 
months; on one-lmlf time 29 months; on one-fourth time 
5 months; and were idle 122 months. 

Applying the stime rnle to the vririous stntes, it ap
pears tlmt out of a possible 36 months of running time, 
the 3 plants in Illinois were operated 33 months on full 
time and were idle 3 months. Out of 60 months of run
ning time, the 5 Indiana plants were operated on :full 
time 43 months and were idle 17 months. The single 
plant in Kentucky ran 12 months on three-fourths time. 
The 2 pltlnts in Maryland were operated 12 months each 
on full time. 'rlie single plant in Michigan ran 12 
months on three-fourths time and the single plant in 
Missouri 12 months on full time. The 4 plants in New 
York, out of a possible 48 months, ran on full time 31 
months, on three-fourths time 5 months, on half time 5 
months, ltnd were idle 7 months. The 12 plants in 
Ohio, out of a possible 144 months, ran 102 months 011 

full time, 2 months on three-fourths time, 9 months on 
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half time, 1 month on one-fourth time, and were idle 
30 months. If the 25 plants in Pennsylvania had run 
for 12 months each. they would have been in operation 
300 months. It appears from the returns, however, 
that they were idle 65 months, and in operation on full 
time 214 months, on three-fourths time 5 months, on 
half time 14 months, and on one-fourth time 2 months. 
The single plant in Virginia ran on full time 7 months, 
on three-fourths time 2 months, on half time 1 month, 
and on one-fourth time 2 months. The 2 planti; in 
West Virginia ran 23 monthi; on full time out of a pos
sible 24 months, and 1 month on three-fourths time. 

In the above statement no account has been taken of 
overtime. A number of plants in several states ran 
both night and day for variomi periods during the cen
sus year, the number of extra hours reported for 
"overtime" amounting to 8,457. 

The production of tin and terne plates from July 1, 
1891, to December 31, 1901, was as follows: 

Pounds. 
1891 (last six months) .............. ---· ...••. -- -·- 2, 236, 743 
1892.-------··-----·····················-·····-··· 42,119,192 
1893 •...•... ---················------------------- 123,606,707 
1894. --- • -- . ·- •••••.••.••• ---- •• · •.•• -- . - - - •. - ·-. - . 166, 343, 409 
1895. ··-- ...•••••.•.•••....•.•..... -- • j ••••••• - -·. 254, 611, 395 
1896 •.. -- . ···-· ..•. - .••. - .. - ..•. -- .. - •.•• - - - - - -•.. 359, 209, 798 
1897. -- - - ...•..•.•••••. - •.•.•. - - - .. - - - .• - . - .. - . - •. 574, 779, 000 
1898 ......... - ....•.....• - .. -... - .... - . - ..•. - .. - . - 732, 289, 000 
1899 ... - -....••...•....•...... -.... - ..•••... - . - - . . 808, 360, 000 
1900 •.....•.•. ------ ---- .............. -----. -- •... 677, 969, 000 
1901. ..• ----- .•••. ----. ·•··· .....••••. -- - ..... --- -- 894, 411, 000 

From July 1, 1891, to June 30, 1807, these statistics 
were collected by Col. Ira Ayer, special agent of the 
Treasury Department. For the last six months of 1897 
and for the whole of 1898 they were collected by the 
editor of the "Metal Worker," of New York City, and 
from 1899 to 1901, inclusive, they were collected by the 
American Iron and Steel Association, of Philadelphia. 

Detailed statistics of the tin and terne dipping indus
try are presented in Tables 21 and 22, which appear at 
the end of this report. The statistics for each state are 
summarized in the following paragraphs. In cases 
where less than three tin or terne plate plants were 
located within a state, or where all the plants in a state 
were operated by a single company, it has been neces
sary, in order that the operations of individual establish
ments may not be disclosed, to include the statistics 
with those for another state. 

There were 25 establishments in Pennsylvania en
gaged in the tin and terne clipping industry, with an 
aggregate capital of $3,042,029. The average number 
of wage-earners employed was 1,578, and the value 
of products, $12,530,991. These products included 
256,879,332 pounds of tin plates valued at $9,137,483, 
77,129,648 pounds of terne plates valued at $3,263,769, 
200,473 pounds of other sheet iron or sheet steel, tinnecl 
or terne plated, valued at $6,492, and miscellaneous 
products valued at $123,247. Pennsylvania apparently 

enjoys the distinction of being the only state from 
which tin and terne plates were exported by the manu
facturers during the census year. The quantity re
ported was 17,939 pounds, valued at $897. The kinds 
and cost of fuel used were as follows: Anthracite coal 
and culm, $5,585; bituminous coal and slack, $16,038; 
coke, $100; and natural gas, $18, 778. 

Since the 5 establishments in operation in Indiana 
were all under the management of a single comp!tny, 
the statistics of capital invested, the cost of materials 
used, and the value of products have been included with 
similar data for the state of Illinois. All the 5 Indiana 
establishments produced both tin imcl terne pla.tes. In 
reaching a total for the establishments in the state, 
each of the 5 plants operated by the single company 
above referred to has been counted t\S one estab1ish
ment. The.average number of wage-earners employed 
during the year was 572, and the cfaily capacity on 
single turn of the 5 establishments was 380,050 pounds 
of tin plates and 71,950 pounds of terne plates. Indiana 
was the only state which used natural gas exclusively 
for fuel in the manufacture of tin and ternc plates 
during the census year, not one. of the 5 establishments 
reporting the consumption of a single ton of cmtl. 

During the census year there were 3 establishments 
in Il1inois engaged in the tin dipping industry. Terne 
plates were not made. The average number of wage
earners employed during the year was 166, and the 
daily capacity of the 3 establishments was 142,000 
pounds of tin plates. The capital invested in the 8 tin 
arnl terne plate plants in Indiana and Illinois was 
$1,117,184, and the value of products, $8,347,155. 
These products included 231,992,162 pounds of tin and 
terne plates, valued at $8,248,445; 800,000 pounds of 
other sheet iron or sheet steel, tinned or terne plated, 
valued at $80,000; and tin and terne dross, scruff, ete., 
valued ttt $18, 710. For fuel, bituminous coal and slack, 
oil, and· natural gas were 'used. 'rhe oil and the bitumi
nous coal and slack were reported entirely by I11inois, 
and the natural gas by Indiana. 

There were 12 completed tin and terne dipping estuli
lishments in Ohio at the close of the census year, with 
a total capital of $1,203,265. The average number of 
wage-earners employed during the year was 607, n,ncl 
the value of products, $6,023,314. These products 
included 132,163,383 pounds of tin plates valued at 
$4,623,930, 30,146,921 pounds of terne plates valued n.t 
$1,176, 773, and miscellaneous products, including ens· 
tom work and repairing, valued at $222,611. The kinds 
and cost of fuel used were as follows: Bituminous con.1 
and slack, $7,352, and natural gas, $7,037. 

A8 Maryland and West ~irgima had each only 2 tin 
and terne dipping establish~ents in operation du1·ing 
the census year, it is necessary to combine the data for 
the two states to avoid disclosing the operations of in
dividual establishments. The 4 establishments located 
in these two states reported a total capital of $586,182. 
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The average number of wage-earners employed was 
274, and the value of products, $2,650, 708. These prod
ucts included 67,721,725 pounds of tin and terne plates 
valued at $2,632,992. In addition, miscellaneous prod
ucts to the value of $16,816 were reported and custom 
work and repairing to the value of $900. The estab
lishments in :Maryland made tin plates only. 

During the census year there were 4 tin and terne 
dipping establishments in operation in the state of New 
York, with an aggregate capital of $245,579. The 
average number of wage-eamers employed during the 
y:ear was 55, and the value of products, $463,199. These 
products included 5,591,050 pounds of tin plates valued 
at $258,199, and 3,900,000 pounds of terne phites 
valued at $205,000" So for as could be learned, none 
of the tin or tel'Ue plates made in the state of N cw 
York during the census year were exported by the 
manufacturers. The kinds and cost of fuel used \verc 
as follows: Anthracite coal and culrn, $880; bituminous 
coal and slack, $1,525; and charcoal, $70. 

In each of the states of Virginin,, Kentucky, Michi-

gan, and Missouri only 1 tin or terne plate plant was 
in operation during the cemms year. In addition, 
1 plant for the manufacture of both tin ttncl terne 
plates was being erected in Michigan on May 31, 1000. 
These 5 establishments reported a total citpital of 
$1,050,06'7. The average number of wage-earners em
ployed during the year was 329, and the value of prod
ucts, $1,876,644. These products included 43,479,801 
pounds of tin and terne plates-mostly tin plates-val
ued at $1, 737,554; miscellaneous products viiluecl at 
$118,2HO; and custom work and repairing nmounting to 
$20,800. Of the 4 establishments in operation, 2 nutde 
terne plates and 2 made tin plates. The Michig!lll 
estabfoJhmcnt coirnumecl its entire product in its own 
works in the manufacture of various specialties. The 
3 remaining establishments sold their output in whole 
or in part in the g'eneral market. Virginia and Ken
tucky made terne ph1tes only, nncl Michigan and Mis
souri made tin plates only. The kinds and cost of 
-fuel used were as follows: Bituminous coal and slack, 
$10,628; coke, $1,900; and charcoal, $2. 

THE BLACK PLATE INDUSTRY. 

The statistics g'iven in this piirt of the report relate, 
as a rule, to those eshtblishmen ts which make a specialty 
of the manufacture of black phttes for tinning. In 
sm.J!.e cases, however, where the total output includes 
products other than black plates, it h!),S been :found 
impracticable to separate the capital invested, wages 
paid, persons employed, etc., !n the production of these 
miscellaneous products, from the corresponding items 
for the production of black plates alone. The former 
data 11re therefore included with the latter in all the 
statistics which follow. It will be noticed, however, 
that the value given for "other products" is not large 
compared with tho value of the black plntes reported. 
It may be added that plates and sheets other than black 
plates for tinning formed ttbout onc-lmlf of the value 
reported for "other products." 

Table 15 iK tt summary of the statistics for the 4± 
estn.blishments which were engaged in whole or in part 
in the black plate industry during the censui::! year. 

TABLE 15.-THE BLACK PLATE INDUSTRY: SUMMARY, 
1900. 

Number of establishments.......................................... 4·1 
Capital .............................................................. 1$20, 698, 255 
Salaried offichtls, clerks, etc., number . .. . .. . . . . . ... .......... .. . . .. 393 
Salaries ...•..•....•.......................•...... _................... $526, 692 
Wage-earners, average number..................................... 11, 155 
Tot11l wages......................................................... $8, 398, 1<14. 

llfen, 16 years 1md over.......................................... 10, 78·1 
Wages........................................................... $8,285,364 
Women, 16 ye11rs and over . .. .. .. .. . • • .. • • . • . . . .. • .. . . . • . .. . . . . . 63 
wi:y,es....................... . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . . .. .. . $21, 206 
Chi dren, under 16 years .. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . • . 308 
Wages........................................................... $91,514 

Miscellaneous expenses ••••. , •.•.•..........•• , . . . . . . . . . . • • . . • . . . . . . $268, 672 
Cost of materiltls used............................................... $18, 276, 566 
Value of products, ........... ,...................................... $30, 020, 608 

1Jncludes rented property valued at $25,000. 

In addition to the 44: completecl black plate establish
ments in operntion during the census year, 3 establish
ments were in course of construction on May 31, 1900. 
The capital invested at the close of the census yetw in 
both active and building establishments is given in de~ 
tail in Table 16. 

TAnLB 10.-THE .BLACK PLATE INDUSTiff: CAPITAL 
INVES'rIW IN ACTIVE AND BUILDING ESTABLISH
MENTS, ~900. 

CAPl'l'AL. 

CI.ASSES. 

~~1gi 11-----.-----,-------,---

eHtllU· Buildings, I 
lisll- '.l'otal. L1tnd. nrnchinery, C11Hh 1111tl 

monts. tool8, 1111d Htmdrles. 
lmplmnentH. 

--1-----'-··-· -·····--····-
'l'ot11l ....... . ,j7 1$20,894, 352 $1, 380, 000 $12, 070, 820 $ll, g,13, f>32 

-::.--::::::::=x= ~--==== ::;::;:::--__:__:._~ :=:;:::::'."'..:::;;;;;;:-=.........=~:.-:::~ 

Active.............. ·H 20,608,~mn 1,807,000 12,,M61 72fl G1 88·l,nao 
Ilulldlng.......... 3 100, 097 13, 000 12'1, 095 59, 002 

'Indmles rented property v11lncd 11t $25,000. 

Tttble 16 indicates that the most important item of 
capital reported for this industry is that in vested in 
buildings, machinery, tools, and implements. 

Table 17 presents the statir;tics of the industry fo1· 
1900, by states. 

The 44 establishments included in Table 17 were 
located in 8 states, as follows: Pennsylvania, 22; Ohio, 
9; Indiana, 5; Illinois, 3; West Virginia, 2; and Mary
land, Kentucky, and Missouri, 1 each. Thus, one-half 
of tho total number of black-plate plants in operation 
during the census year was iocated in Pennsylvania, and 
more than three-sevenths of the total capital reported 
was invested in the plants located in that state. 
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TABLE 17.-THE BLACK PLATE INDlJSTRY: SUMMARY, BY STATES, 1900. 

Num- SALARIED OFFICU.LS, WAGE•EARNERB. 
ber of CLERKS, ETC. Miscel- Cost of mu- Value Of STATES. es tab- Capital. laneous terials used. products, lish- Total Average expenses. 
men ts. Number. Salaries. number. wages. 

United States •.. ' ...•....................• · ... ··· 44 $20, 698, 255 393 1!526,692 11, 155 $3, 398, 14.4 $268, 672 $18, 276, 566 $30, 020, 608 
-

Illinois ........••.......................•..... -....•. · .. ,3 1, 340,107 14 30,061 449 . 371, 913 26,621 933, 624 1,537, 125 
Pennsylvania ...............................•.......... 22 9, 475, 528 153 211, 364 4, 439 3, 536, 635 66, 948 6, 708, 650 11, 147, 059 
All other states' ........................................ l9 9, 878,620 226 285, 267 6,267 4,490,596 175, 103 10,634, 292 17,335, 824 

1 Includes establishments distributed as follows:'Indfona, 5, all controlled by one company; Kentucky, 1; Maryland, l; M1ssonr1, 1; Oh10, 9, 8 of which aro 
controlled by one company; West Virginia, 2. 

TABLE 18.-THE BLACK PLATE INDUSTRY: QUANTITY 
AND COST OF :MATERIALS USED, 1900. 

MATERIALS, :e~~~~. Quantity. Cost. 

Total. ....•..••.•...............................•............ -. $18, 276, 566 

Iron ore..................................... Tons 1 • • • • 1, 035 
Pig iron, spiegeleis~n, and ferromangm1ese. Tons' . . . . 16, 514 
Old iron or steel ralls and other scrap iron 

or steel............................. . . . . . . . Tons 1 • • • • 3·i, •122 
Iron or steel ingots, blooms, billets, tin-plate 

bars, sheet bars, and slt1bs................ Tons 1 • .. • 648, 807 

Fne~ituminons coul and slack . . . .. . . . . . . .. TonH 1 • • • • 503, 065 
Coke . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . • Tons 1 • • • • 1, 070 
Charcoal................................ Bushels... 12, 370 

g&1~~~~ ~~~::: ::::::::::::: ::::::::::::: ·Barrcii::: ·····-·· · 50· 
All other materials, including mm sup-

plies, freight, etc ........•.............................••.. - ...... . 

1 Tons of 2,240 pounds. 

6, 916 
253, 920 

592,222 

13, 911,080 

571,lSfi 
2,G28 

617 
294,278 

361 

2, 643, 358 

Table 18 indicates that the cost of iron or steel in
gots, blooms, billets, tin plate bars, sheet bars, or 
slabs amounted to $13,911,080, out of a total cost .of 

$18,276,566 for all materials. The most important 
fuels used were "bituminous coal and slack,'' costing 
$571,186, or a little over $1 a ton, ltnd natmal gas, cost
ing $294,278. During the census year 15 establish
ments used natural gas for fuel, in whole or in part, 
locatecl as follows: Indiana, 5; Ohio, 2; Pennsylvania, 6; 
and West Virginia, 2. 

The hon ore, pig iron, spiegeleisen, and ferromitn
ganese reported fo Tttble 18 were consumed by estab
lishments which produced steel ingots and muck btirs 
as well as black plates for tinning. The charcoal reported 
was consumed by 1 establishment in Pennsyl \'ania whieh 
operated a bloomery for the production of chn,rcoal 
blooms, all of which were subsequently manufactured 
into finished products in its rolling mill. 

Table 19 shows, by states, the quantity and value of 
the pTOducts turned out by the 44 active black plate 
establishments during the census year. 

TABLE 19.-THE BLACK PLATE INDUSTRY: QUANTITY AND VALUE OF PRODUCTS, BY STATES, 1900 . . 
-

l!LA.CK PLATES, 

I 
ALI, OTHER PL.I.TES 

A.ND SHEETS, 
--· Vallrn o STATES, Total value. 'fatal. Bessemer steel, Open-hearth steel. all otlwr 

products 
Tons. Value1 

Tons. Value. Tons. Value. Tons. Value. 

·--·-
United Stat-0s ...............•..... $30, 020, 608 39,1,0H $20,967,R05 355,077 $18, 673, 311 38, 937 $2, 294, •19-1 79,0911 $<!, 517, GH $4, nan11 

- .. ·-··" lllinois ............................ _ .... 1, 537, 125 H,191 905, 992 6, 90R 396, 280 7, 585 509, 712 .. ·23; 5-i7. · .. · i; 2oti; 279 · mn,1 Pennsylvania .......................... 11, 147, 659 178, fl74. 9,423, 900 

I 
169,464 9, 012,437 9,110 411,'JG3 •127, ·I All other st11tes 1 •••••••••••..•.••.••.••. 17' 335, 82•1 200, 94H 10, 637, 913 178, 707 9, 25·1,594 22,2•12 1, 373, 319 55,5-19 3, 221, 3li5 B, ,l?G,fl 

---- .... . 
--~-

1 Includes establishments distributed as follows: Incliana, ii, all controlled by one compani'; Kentucky, 1; Maryland, 1; ~IiHsomi, 1; Ohio, \I, 8 of whicll 1~ro ('l>l\• 
trolled by one company; West Virginia, 2, 

Table 19 indicates that more than nine-tenths of the 
black plates manufactured were made from Bessemer 
steel, and less thm1 one-tenth from open-hearth steel. 
No iron black plates were reported by any of the H 
active establishments. The average value of all kinds 
of black plates for tinning was $53.21 per ton. The 
Bessemer black plates averaged $52.59 per ton ~wd the 
open-hearth bfack plates $58.93 per ton. The value of 
all billets and sheet and tin plate bal's produced for sale 
by black plate establishments, which amounted approxi
mately to $1,894:,000, is inciluded in the "value of all 
other products." 

Changing gross tons to pounds, it is found that the 

total production of Bessemer ancl open-hearth ston) 
black plates m 1900 was 882,591,360 pounds, of which 
795,372,480 pounds were Bessemer steel fLnd 87,218,880 
pounds were open-hearth steel. These figures do not 
include the 79,096 tons of plates and sheets other thrm 
black plates produced by black phtte mills during· thn 
census year. 

Pennsylvania ranked first in the production of BcH
semer steel black plates during the census year, procluo
ing almost one-half of the total qm1ntity. Indiana WttR 

second, Ohio third, and West Virg·inia fourth. ThNm 
:four states made over 96 per cent of the total prochw
tion of Bessemer steel black plates. Pennsylvania, Ohio, 

I ' 

I 
I 
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and West Virginia also produced almost all of the 79,096 
tons of other plates and sheets reported above, Ohio 
ranking first, Pennsylvania second, and West Virginia 
third. In the production of open-hearth steel black 
plates, Missouri ranked :first, Pennsylvania second, Illi
nois third, and Ohio fourth. These four states produced 
over 96 per cent of the total production of open-hearth 
plates. 

Table 20 shows the number of hot and cold mills, 
completed and building, in the 47 establishments, com
pleted and building, during the census year. This table 
also shows the annual capacity of the hot mills in fin
ished black plates. As a rule the capacities are reported 
on triple turn. 

TABLE 20.-THE BLACK PLATE INDUSTRY: ACTIVE AND 
BUILDING MILLS, 1900. 

STA.TES, 

-----------!·-----------
United States ......•.....•...... 

Illinois ............................... . 
Indiana ............................. .. 

~~~~~;r~~r::: ::: ::::::: ::::: ::::: :::::: 
m~~5,~''.:::::::::::::::::::::::::::::: 
Ohio ................................. .. 
Pennsylvania ....................... .. 
West Virglnl!t ....................... .. 

355 308 092, 725 
======!==== 

1 
1 
1 
1 
u 

2·1 
2 

28 
li3 
3 
5 
,1 

10 
(j~ 

170 
H 

12 50, 700 
as 102, 025 
2 5,000 
3 9) 625 
1 7, 700 

10 18,000 
03 131, 850 

102 3·10, 575 
l<1 27, 250 

Table 20 indicates that there were 355 completed and 
building· hot black plate mills located in the 44 active 
and 3 building- establishments. Of these mills, 332 
were completed and 23 were building. The total an
nual capacity of all the hot mills, both completed and 
building·, was 692, 725 gross tons of :finished black plates. 
The completed mills had a capacity of 641,450 tons and 
the building mills a capacity of 51,275 tons. The num
ber of cold mills was 308, of which 294 weTe completed 
and 14 were building. The hot and cold mills in course 
of construction were located in Pennsylvania, Ohio, and 
Michigan. 

In point of equipment and capacity, Pennsylvania 
was first, with 170 hot mills (160 completed and 10 
building) and 162 cold mills (157 completed and 5 
building). The hot mills had an annual capacity of 
340,575 gross tons of finished lJhtek plates (completed 
mills, 314,325 tons, and building mills, 26,250 tons). 
Ohio was second, with 68 hot mills (59 completed and 
9 lmilding-), having an annual capacity of 131,850 tons 
of black plates (completed mills, 114,525 tons, and 
building mills, 17,325 tons) and 63 cold mills (58 com
pleted and 5 building). Indiana was third, with 53 
conipleted hot mills, having an annual capacity of 
102,025 tons, and 38 cold mi11s. Illinois was fourth, 
with 28 completed hot mills, with an annual capacity of 
50,700 tons of black plates, and 12 cold mills. None 
of the other states named in the table had more than 
14 hot mills or an anmml capacity exceeding 28,000 
tons of finished black pfates. 

HISTORY OF THE MANUFACTURE OF TIN AND TERNE PLATES. 

FOREIGN COUNTRIJDS. 

Flower, in his "History of the Trade in Tin," states 
that bmss, which is an alloy of tin and copper, was 
used by the ancients, in the proportion of one pn,rt of 
tin to nine of copper. He is in doubt as to the source 
from which the ancients obtained their supply of tin, 
but inclines strongly to the belief that it came from 
Comwall, in England, although he concedes that it may 
have been brought to Tyre rmd other cities in Phamicia 
from China, whose civilizi1tion dates back to at least 
2500 B. C. He nJso states that tin was employed at tt 

very early period for coating iron and copper vessels, 
but gives no account of the process employed. He 
quotes Pliny (A. D. 23) n,s an authority, and is inclined 
to the opinion that the vessels were dipped in a bath of 
molten tin as at the present day. 

Modem writers practically 11gree that the art of coat
ing iron sheets or plates with tin was first practiced 
commerdally by the people of Bohemia, tin ore having 
been discovered in the mountains of that country abont 
the year 1240 A. D. Flower states specifically that the 
ma.nufactnre of tin plates was begt:n in Bohemia between 

the years 1240 -and 1600, but adds that the town or 
village where it originated and the year when the 
first tin plates were made are unknown. But that 
the coating of iron sheets with tin wits carried on 
exclusively in Bohemilt for many yet1l'l:l prior to 1620, 
and thttt the process 0£ mannfaetnre was strietly g·tmrded 
by those engaged in it, itre beyond doubt. Down to the 
year lust immed, not only England but the whole of 
Europe was dependent upon Bohemia for its supply of 
tin-coated sheets. In 1620, however, the reigning Duke 
of Saxony obtained the secret which the Bohemians had 
carefully guarded for so many years, and immedinfoly 
erected works in his clonrnin for the nmmifacture of tin 
plates. A flourishing industry m1s soon estabfo1hecl tmd 
umny thousand wol'kmen were given employment. The 
plates were sent by h111cl mid river to I-Imnhurg-, whence 
they were :forwarded by sea " as far as trade was 
known." 

Although tin had been smelted for centuries in Eng
lrwd from ore mined in Cornwall, and a large trade in 
pig tin had been established with other Enrope!Ln coun
tries for hundreds of years, it was not until about 1670 
that tin plates were experimentally produced in Great 
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Britain. An English gentleman, Andrew Y arranton, 
had been sent to Saxony in 1665 by a company of Eng
lish noblemen and gentlemen for the express purpose 
of acquiring the art of coating iron sheets with tin. 
After spending some time in Saxony, where he was 
treated with the utmost civility, and was allowed to 
study the process of manufacture and to examine care
fully the different materials used in making tin plates, 
he returned to England and established a small plant at 
Pontypool, in Monmouthshire. The enterprise was not 
a commercial success, because a patent for the manu
facture of tin plates was granted to a high court official, 
who, it is said, had no knowledge whatever of the proc
ess of mn,nufactnre. The works at Pontypool were 
soon abandoned, and for a half century longer Germany 
and Bohemia continued to enjoy the monopoly they had 
so long maintained. About 1720 Maj. John Hnnbury, 
an ironmaster of Pontypool, took up the manufacture 
of tin plates where it had been dropped by Y arranton. 
His cmterprise was successful from the start, and it is 
not too much to claim that to Major Hanbury belongs 
the honor of establishing on British fsoi1 the first per· 
manent plant :for the production of tin plates. 

Until 1728 all iron plates had been produced utlder 
the hammer, and, as a result, the thickness of the sheets 
was far from uniform. But in that year the art of 
producing sheets of uniform thickness by means of 
rnlls was invented, the honor of the invention being 
claimed by both Major Hanbury and John Payne. By 
this process the cost of producing iron sheets, fo1· tin
ning was gTeatly reduced and a flourishing trade was 
soon established on English soil, the rolled British plates, 
because of their superior quality and finish, largely dis
placing in the hoine market the somewhat crude ham
mered product of the German manufacturers. 

Soon after 1720 the manufacture of tin plates was 
begun at a number of points in Wales, especially at loca
tions where good waterpower was available and where 
forges had already been established for the manufacture 
of charcoal iron. From 1720 to 1834 the growth of the 
tin plate industry in Eng1and aucl Wales was slow but 
steady. During the latter year the total procluction i.n 
the two countries was about 180, 000 boxes of 108 pounds 
each, and the value of the exports about $1,640,000. 
After 1834 the industry grew more rapidly. In 1848 
the production was 420,000 boxes, ancl the value of the 
exports over $2,442,000; and by 1860 the production 
had reached 1,700,000 boxes, and the exports were 
valued at $7,547,000. The growth of the industry was 
confined almost entirely to the counties of Glamorgan 
and Carmarthen, in Wales. In 1870 the production 
advanced to 3,459,782 boxes, but in 1876 it fell to 
2,815,393 boxes. Soon after 1876 it again revived, and 
advanced rapidly from that year to 1890, reaching a 
total of over 9,500,000 boxes in the latter year. The 
magnitude of the export trade of Great Britain in tin 
and terne plates a few years ago is indicated by the 

imports into the United States, since, prior to 1892, this 
country obtained practically its entire supply from the 
United Kingdom. In 1889 the United States imported 
742,136,000 pounds, valued at the port of shipment at 
$21,726,707; and in 1891 about 734,455,000 pounds, 
valued at $25,900,305. The total value of the tin and 
terne plates imported into the United States from 1871 
to 1891, inclusive, was $333,241, 709, an average of 
$15,868,652 annually. From 1892 to moo, inclusive, 
the total value was $78,372,484, an averag·e of $8, 708,053 
annually. In the year\ last named the total imports 
were only 135,264,881 pounds, valued at $4,617,813. 

About the time of the failure of Andrew Yarranton 
to establish the manufactme of tin platet:i in England, 
and perhaps prior thereto, several similar attempts 
were made in France, all of which failed. About 1714, 
however, a plant was e1.·ected 11t Mansvaux, in Alsace, 
for the manufacture of tin plates and was successfully 
operated. This was at least six years prior to the 
revival of the industry at Pontypool, in England. A 

- plant was established at Bains, in Lorraine, in 1733; 
another at Imphy, near Nevers, in 1745; and still an
other at Morambeau, in Franche Comte, in 1751. 
France still manufactures tin plates, but the quantity 
produced is not large. Works are said to be in opera
tion in Bohemia, also, the original home of the industry, 
and in Moravia and Styria. Considerable quantities are 
produced j n Westphalia and in Rhenish Pruss~a, but 
until recent years, when the industry became firmly 
e1:!tab1ishec1 in the United States, the chief sonrce of 
the world's supply was England and Wales, a,bout :five
sixths of the total production of these two countries 
being exported. 

Iron plates coated with an alloy of tin and lead wer~ 
used early in the Nineteenth and probably u.lso in the 
Eighteenth century in Germany and France in the man
ufacture of painted, decorated, and lacquered ware, snch 
as salvers, tea trays, botanists' drums, sandwich bo:xes, 
pencil cases, bird cages, etc., the surface of which was 
covered with paint and pictures. For such uses tho 
lead alloy was cheaper than tin and answered the pnr
pose as well. It does not appear, however, that shoots 
coated with an alloy of tin and lead were used for 
roofing purposes by either of the countries named until 
long after the beginning of the Nineteenth century. 

Prior to the manufactu're of terne plates for roofing~ 
tin plates 10 by 14 inches in size were frequently usecl 
for that purpose. As a rule, heavy plates were used, 
corresponding to what is commercially known fts 2x, 
or about No. 27 gauge. One of the leading tin plato 
manufacturers of Pennsylvania states that many years 
ago a number of roofs in Philadelphia were coverncl 
with tin plates instead of terne plates, and that the plates 
on these roofs are to"day in almost as good condition 
as when :first laid. The plates used, however, were very 
heavily coated with tin. In the United States, clnring
the period following the Civil War, large quantities o-:f: 
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tin plates were sold for roofing purposes throughout 
the West, especially in the dry, mountainous districts. 
Some thirty or forty years ago tin plates were largely 
used for roofing purposes in Canada. These plates, 
which were unpainted and shone out brilliantly in the 
sun, cost in those days from $10 to $12 per box. Some 
of the tin plates placed on roofs in Quebec and other 
Canadian cities over three-quarters of a century ago 
are still in good condition. The roofs of Quebec are 
exceedingly steep, which may account in part for the 
great <lurabiJ.,ity of the plates. At the present time the 
practice in the large Canadian cities is to use gltlvanized 
sheets for roofing purposes. It is claimed that sheets of 
this character last from twenty to thirty-five years with
out repairs. The gauges used are Nos. 26 and 28. About 
20 per cent of the quantity annually consumed in Can
ada is imported from the U nitecl States. The remainder 
is obtained from Great Britain. Small quantities of 
imported English black plates are also used on very 
steep roofs. If painted every yen.r, these sheets are 
said to last for about fifteen or twenty years. No. 28 
gauge is the thickness generally used. Considemble 
quantities of terne pl~tes are still used in the rural 
districts. 

THE UNITED STATES, PRIOR TO 1890. 

Diligent search bas failed to bring to light any record 
of the production of terne plates for roofing purposes 
in any country prior to 1830. In that year small quan
tities of lead-coated sheets were made in an establish
ment located on Market street, Philadelphia, Pa., and 
used :for covering roofs. It is, of cour:;ie, possible that 
England, Wales, Germany, or France produced roof
ing plates coated with tin and lead much earlier than 
the year named. If such is the mLse, however, the date 
of their manufacture and the country in which they 
were made seems not to be known. 

Flower, in his "History of the Trade in Tin," does 
not mention the year when terne plates were :first pro
duced nor the country in which they were mltnti.factured, 
although he is strongly inclined to the opinion that 
they weTe made in France before they were made in 
England. As early as 1848 reference to the n'\anufac
ture in Great Britain of plates of ''dull appearance" 
was made by Mr. Thomas William Booker, high sheriff 
of Glamorgansbire, in an address on the tin plate in
dustry of Monmouthshire, Glamorganshire, and Oar
marthenshire, delivered before the Royal British Asso
ciation at its annual meeting at Swltnsea, in Wales, in 
the year named. He referred to the depression at that 
time existing in the tin plate trade, and in the qourse of 
his remarks said that the works located in the district 
mentioned could produce not less than 520,000 boxes of 
tin plates annually, and that ''a small proportion of the 
plates manufactured are of dull appearance. These 
are for a special pmpose, lead being used in the manu
facture." As far as can be learned, he made no men-

tion of the word "terpe." As three years later, how
ever, in 1851, "tin and terne plates" appear in the list 
of exports from Great Britain, it is reasonable to 
assume that the" dull plates" mentioned by Mr. Booker 
were iron plates coated with a mixture of tin and lead, 
although they may have been coated with lead only. 
No mention of terne plates is apparently made in the 
iron ttnd steel exports from Great Britain in 1848. 

The plates made in the Philadelphia establishment were 
10 by 14 inches, the standard commeroial size in those 
days. Imported English tin plates were used instead 
of black plates. They were first put together !Lncl run 
through a bath of molten lead, the tin on the plates 
serving as a holder for the lead. The plates were sold. 
for roofing purposes and were of excellent quality. 
The quantity produced, however, was not very large. 
Regarding the sale of these plates, the N. & G. Taylor 
Company, of Philadelphi!L, says: "News of the sale of 
so novel an article soon found its way across the water, 
and teme plates commenced to be made there." Very 
few terne plates are used for roofing purposes in 
Europe, zinc sheets being commonly used instead. The 
manufacture of terne plates dicl not become an important 
branch of the tin plate industry until America began to 
use this material for covering roofs. 

The manufacture of household and culinary articles 
from sheet metal has been carried on in the United 
States for many years. Tin plates and iron black plates 
were chiefly used for this purpose, the articles being 
stamped from a single blank. At first only shallow 
articles were made, such as pie plates and pot covers, 
but about 1860 a nmchine was devised for the rnanufac
ture of deeper wares, such as milk pans, washbowls, 
cake pans, and, finally, dish pans. Tin plates were 
largely used in the production of rill o:f the articles 
named. In the process of manufacture, howevBr, they 
lost thdr luster, and had to be reclippecl in li<]uicl tin. 
Frequently black phttes were stmnped into shape and 
then tinned. For some articles, such as ladles, skim
mers, etc., blu.ck iron sheets were al ways used, being first 
stamped into shape and then put throug·h the tinning 
process. 

The firm of E. Ketcham & Co., of Brooklyn, N. Y., 
began the manufacture of shallow stamped ware in 
1857, and in 1862 bad 16 tinning pots in its works, and 
employed a large force of hands twelve months in the 
year. In addition to the redipping of tin plates which 

. had become oxidized in transit or defaced in the course 
of manufacture, iron black plates in the form of sheets 

. were also dipped. Occasionally these reclipped tin 
plates or clipped black plates were sold as sheets, hut 
sales of this character were not customary. Usually 
all tinned black sheets or retinned bright plates were 
used by the :firm in its own works in the manufacture 
of stamped ware. In no instances were tin ph1tes 
manufactured for sale on the general market. Black 
plates were also stamped into various shapes by this 
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:firm, tinned, and then sold. Heavy imported tin plates 
were used as a rule by all stamping companies, but at 
times, on account of delay in the arrival 0£ these tin 
plates, American and foreign black sheets were pur
chased and tinned. 

In addition to the firm of E. Ketcham & Co., the 
following companies were early engaged in the manu
facture of stamped ware, namely: James Aikman & Co., 
of New York; The Iron Clad Can Company, o:f New 
York; F. Haberman, of New York; Sidney Shepard & 
Co., o:f Buffalo; the Chicago Stamping Company, of 
Chicago; the Dover Stamping Company, 0£ Boston; the 
St. Louis Stamping Company, of St. Louis; John Dun
lap, of Pittsburg; and the firm of Lalance & Grosjean, 
of New York. All these establishments were equipped 
with tinning pots. . 

Prior to 1860 the firm of Lalance & Grosjean oper
ated a large number of tinning pots, one of its principal 
produets being tinned iron spoons. This firm also 
imported and retinned large quantities of French sheet
metal good1:1, that is, articles which were made from 
heavy sheet iron and always retinned. It began to 
manufacture articles of thi1:1 character about 1862 al; its 
works at Woodhaven, Long Island, N. Y., using a 
machine devised especially for the purpose. As sheet 
iron o:f the necessary strength and ductility could not 
be procured from the iron manufacturers o:f the United 
States, imported black plates were used. These sheets 
were stamped into the desired shapes, and were clipped. 
in a blLth of pure tin. In 1876 the company began to 
draw the larger part of the black plates it consumed 
:from the United States Iron and Tin Plate Com1xmy, of 
Demmler, Pa. It now manufactures is own black plates. 
This New York :firm was the pioneer in the United 
States in the manufacture o:f what was then known as 
deep French ware, now commonly called deep stamped 
seamless ware. 

Tinned and iron and steel spoons were manufactLnecl 
from foreign and domestic black plates in large quan
tities by G. I. Mix & Co., o:f Yalesvi11e, Conn.; the 
R. Wallace & Sons Manufacturing Company, of Walling
ford, Conn.; and the Oneidn Community, also o:f Wal
lingford, Conn. Part of the product was also nickel 
plated after having been coated with tin. At least one 
of these establishments was engag·ed in this line of 
business as early as 1858. 

About 1858 or 1859 Mr. John Grey, manu,ger of 
Hnssey's Copper \Vorks, at Pittsburg, Pa., operated 
tinning pots in tlia.t city, black plate::; being procured 
:from the Sligo Iron Works, of Pittsburg. These plates 
were lJickled and placed in a :furnace to remove the 
loose scales and were then cold rolled and annealed. 
From these ladles, skimmer1:1, etc., were stamped and 
subsequently tinned. This business was continued until 
about 1866. In that year Mr. Grey began the erec
tion o:f a rolling mill at Pittsburg for the production of 
black plates, but unexpected difficulties were encoun-

tered, and he failed to carry out his enterprise. Mr. 
Grey lJroduced also tinned copper sheets, the molten 
tin being put on with a brush on one side of the sheets 
only. These sheets were largely used in the manufac
ture of kitchen ware and other household utensils. 
The careful housewife of the early sixties took especial 
pride in burnishing· the outer side of her copper cook
ing vessels, all of which, for obvious reasons, were 
heavily coated with tin on the inner side. 

While undoubtedly all of the stamping establish
ments named. above had tinning pots in their plants, 
they consumed in their own works practically all the 
plates which they tinned or retinned. As a rule, too, 
these plants were very heavy purchasers of foreign tin 
plates, but their consumption of American-made black 
plates was at no time very large. With the exception 
of the Philadelphia enterprise mentioned above, the 
first attempt in the United States to make tin or terne 
plates for the general market appears to have been in 
1872. In the spring of that year a small dipping plant 
was built in Pittsburg, Pa., near Dinwiddie street and 
Fifth avenue by four Welshmen, Evan H. Davies, Vvm. 
Oak Davies, John Evans, and Thomas Morgan, who had 
been employed in tin plate works in their native coun
try. This little plant was put in operation in June, 
1872. Both tin plates and terne plates were successfully 
made and were readily disposed of at good prices. The 
black plates first used were obtained from the Soho Iron 
vVorks, at Pittsburg. They were rolled as sheet iron, 
sheared to the required size, and pickled in the gttlvnn
izing department of the Soho Works. Later plates wero 
obtained from Rogers & Burchfield, at Leechburg, I)n. 
It was this little dipping plant at Pittsburg which led 
to the erection of tin plate works at vY ellsville, Ohio, 
and at Demmler, Pa., in 1873, the machinery and tin
ning pots being removed from Pittsburg to W ellsvillo 
in the summer o:f that year. Evan H. Davies was sub
sequently connected with the Wellsville plant, and vVm. 
Oak Davies with the Demmler works. 

The pioneer plants for the combined manufacture of 
black plates and tin and. terne plates were establiBhcd 
in the United States in 1873 and 1874 by Rogers & 
Burchfield at Leechburg, Pa., the American Tin Pln,to 
Company at Wellsville, Ohio, and the United Stnfos 
Iron and Tin Plate Company at Demmler, Pa. 

The rolling mills for the Leechburg enterprise wero 
erected about 1872, or perhaps earlier. It was at these 
mills in 1874 that natural gas was first used as a fuel in 
the manufacture of iron. For six months during the 
year named it was the only fuel used by the firm in it8 
puddling and heating furnaces and for making stmtm. 
The tin and terne plate department was added in 1874:, 
antl terne plates were first produced in the same year. 
Tin plates were made in either 1874 or 1875. In tlrn 
latter year the firm failed, and in May, 1877, the work$ 
were sold by the creditors. The purchasers, Kirk
patrick, Beale & Co., produced only terne plates in 
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their tinning department from 1877 to 1880. In the 
latter year they were compelled to give up the manu
facture of terne plates on account of the low prices then 
prevailing :for imported plates. The rolling-mill depart
ment was not closed, however, but continued to run on 
:fine grades of sheet iron and sheet steel suitable for the 
manufacture of stamped ware. The tin and terne plate 
department was permanently abandoned in 1880. 

In 1873 the American Tin Plate Company completed 
a rolling mill and t1 tin and terne plate plant at Wells
ville, Ohio, the rolling mill being put in operation in 
September of that year. The first tcrne plates were 
produced in November, 1873, and in the spring· of 1874 
its first tin plates were turned out. In all, about 530 
boxes of 14 by 20 bright plates were produced. The 
manufacture of both tin and terne plates was discontin
ued permanently in October, 1874. In 1880 the works 
were sold to the VIT ellsville Plate t1nd Sheet Iron Com
pany, which remodeled the plant and began the manu
facture of fine grades of plate and sheet iron. It was 
not until after 1890 that the manufacture of black 
plates for tinning was resumed. The p1;oduction of tin 
and terne plates was never 11gain attempted at this plant. 

The United States Iron and Tin Plate Company 
,erected works at Demmler, Pa., in 1873-7-:1:, for the 
mmrnfacture of black plates and tin and terne plates. 
Terne plates were first made in 1874 and in the follow
ing year tin plates were itlso produced. The black 
plates consumed in the dipping plant were produced in 
the rolling mill of the company. In 1877 the coating 
·Of iron or steel sheets with tin or with tin 1md lead was 
suspended, but black plates were still mtmufacturecl for 
the production of show cards, tea trays, black stamped 
ware, etc. In 1879 the manufacture of tin and terne 
plates was resumed, but in 1880 it was again discon
tinued, the company for 11 decade thercttfter confining 
its operations to its rolling mill and to the production 
·Of specialties in fine sheet iron Md sheet steel. In 
1890 the manufacture of tin and terne plates was ag11in 
revived. 

Tin plates were produced about 1874 or 1875 by the 
Iron Ulad Can Company at its works at Brooklyn, N. Y. 
This company, which subsequently changed its m1mc to 
the Iron Clad Manufacturing Company, consumed in 
the manufacture of heavy "railroad" milk cttns, etc., 
1mictically all the tin plates it produced. The black 
plates used were chiefly from No. 18 to No. ~1 gauge 
in thickness and from 15 by 15 inches to 22 by 42 
:inches in size, and were obtttinecl from Rogers & 
.Burchfield, of Leechburg, Pit., from the United States 
Iron and Tin Plate Company, of Demmlcr, Pa., and 
later from the Canons burg- Iron and Steel Company, of 
·Canonsburg, Pa. This plant is still engaged in the 
production of tin plates for its own use. 

In 1876 or 1877 the Monitor Tin Plate Company 
began to manufacture tin plates for sale at its works at 
Horatio and Water streets, New York city. The black 
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plates used were purchased from P. H. Laufman & Co., 
of Apollo, Pa., and from the United States Iron and 
Tin Plate Company, of Demmlcr, Pa., and varied in 
thickness from No.16 to No. 28 ,gauge and in size from 
14 by 50 to 28 by 84 inches. After being tinned they 
were sold to manufacturers of milk cans, stamped ware, 
etc. The tinning of black plates was discontinued in 
1878 or 1879. The similarity in the names of these two 
early New York establishments, ''Iron Clad" and 
"Monitor," will not escape notice. Neither of these 
plants made terne plates, but the Iron Clad Manu
facturing Company made at one time stamped iron 
shingles, and cm1tecl them with teme metal. 

All the early enterprises named above used charcoal
iron sheets for the manufacture of both tin and terne 
plates. It was not until about 1876 that steel sheets 
were experimentally used by the United States Iron 
and Tin Pl11te Company, at Demmler, Pa. Some three 
or four years later establishments in England ttnd vVales 
began to coat steel sheets with tin, but the honor of the 
discovery that goocl tin and teme plates could be made 
from soft steel sheets undoubtedly belongs to the United 
States. At the present time very few iron sheets are 
used in the manufacture of tin or terne plates either in 
the United States or in foreign countries. 

One of the early establishments engaged in the manu
facture of bhtck plates for tinning was the firm of P. I-I. 
Lttufnmn & Co., which commenced production at 
Apollo, Pa., in 1878, the plates being sent to New 
York cit.y, where they were tinned by the Monitor Tin 
Plt1te Company. The plant at Apollo produced blnck 
plates for tinning for a short time only, the prevailing 
prices for tin plates being too low to justify the con
tinuance of the New York tin plate enterprise. 

In 1887 the Pittsburg Electro Plating Company, of 
Apollo, Pa., began the rnannfactme of electroplated 
steel sheets, coating them with copper, nickel, and 
other metals, but principally with copper. These sheets 
were afterwn,rcls polished on the elcctrophtt_ed side, and 
tinned on the other side, the molten tin being put on 
with a brush. 'l'hey were trnecl principally in tb:e manu
facture of w11sh boilers and kitchen w11re. In 1890 the 
company began to manufacture terne plates, selling its 
product in the open market. In the fnJl of rSH2 the 
plant was moved from Apollo to Butler Junction, Pa., 
and in 18913 the name of the company wus changed to 
the Laufman Tin Plate Company. Neither of these 
companies produced tin phttes. 

Up to the year 1890 the manufacture of tin and terne 
plates in the United States was canied on under very 
great difliculties. About 1863 a firm in Pittsburg, Pa., 
had sent the mamtg·er of their copper works to England 
for the express purpose of learning the tin plate indus
try. About 1868 an iron company in Johnstown, Pa., 
alsb sent an experienced metallurgist and iron-mill 
worker to Europe for the same purpose. The reports 
of both gentlemen were unfavorable, each stating that 
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the industry could not possibly be successfully e8tab
lished in this country under the wage rate then pre
vailing. 

After 18'74, however\ the Leechburg, Pa., Wellsville, 
Ohio, and Demmler, Pa., enterprises above mentioned 
attained considerable success and seriously threatened 
the monopoly which the English tin. plate manufactur
ers had so long enjoyed in the United States. To meet 
this competition, English manufacturers reduced the sell
ing price of their tin and terne plates in this country 
to such low figures that the manufacture for the general 
maTket became unprofitable here and for many yeal'S 
was entirely abandoned. Of the three pioneer black 
plate and tin and tei:ne plate establishments referred to 
above, one only, the United States Iron and Tin Plate 
Company, continued operations under the same man
agement; and this establishment operated its rolling
mill department only, its tin and terne plate department 
having been closed in 1880. From this year to 1890, 
very few tin or terne plates were made for sale in the 
United States. 

Tin plates were first produced in Michigan in J anu
ary, 1889, by the Buhl Stamping Company, of Detroit. 
Down to the close of the census year this was the only 
establishment in operation in the state. It consumes 
its entire output of tin plates in the manufacture of 
milk-can stock, tubular lanterns, gas meters, etc. This 
company has never manufactured terne plate8. 

In 1889 Missouri began to make tin and terne plates 
for the general market, its first te1:ne plates being pro
duced in April and its first tin plates in September of 
that year by the St. Louis Stamping Company, of St. 
Louis. Black plates were obtained from the rolling 
mill of the company, which was established in 1879, 
and which had long been engaged in the production of 
iron sheets suitable for the manufacture of stamped 
ware. 

In the fall of 1889 tin plates were produced in the 
Western Pennsylvania Exposition Building, at Pitts
burg, Pa., by the American Tinned Plate Association. 
The plant was erected and operated for the purpose of 
demonstrating that tin ph1tes equal in qtmlity to imported 
plates could be successfully manufactured in this conn-

. try. Several hundred boxes of tin plates of fine quality 
were produced. Terne plates were not made. After 
running for a short time, the plant was dismantled. 

THE UNITED STATES SINCE 1890, BY STATES. 

The great growth in the manufacture of tin and terne 
plates in the United States has taken place since 1890. 
The production increased from about 2,236,000 pounds 
in 1891 to over 849,000,000 pounds in 1900. Indeed, 
it is possible that the total production of tin and terne 
plates in this country in the year last named exceeded 
that of Great Bl'itain. Exact statistics for the United 
Kingdom are not obtainable, but using the quantity 
exported as a basis of calculation, and allowing ~or the 

ordinary borne consumption, it is at least probable that 
·the production of the United States in 1900 exceedell 
by several thousand tons the total production of Great 
Britain in that year. The development of the industry 
in the United States since 1890 will be fo1lowed by 
8tates. 

Early in 1890 both tin and terne plates were made at 
Demmler, Pa., by the United States Iron a11d 1.'in 
Plate Manufacturing Company. The works wero 
equipped with 6 sets with a weekly capacity of 2,000 
boxes, and the company made its own black plates. 
The plant has since been greatly enlarged. John 
Hamilton, of Pittsburg, also produced terne plates in 
April, 1890. His 'Y"orks were equipped with 2 sets 
and could turn out weekly about 600 boxes of teme 
plates. Tin plates were not made, and the black plates 
used were purchased. In June, 1890, the Pittsburg 
Electro Plating Company, Limited, made teme plates 
at Apollo, Pa. The works were equipped with 3 sets 
and had a capacity of about 1,000 boxes weekly; Tiu 
plates were not made, and the black plates used were 
obtained from the Apollo Sheet Iron Works. All these 
enterprises were located in the western part of the, 
state. In the eastern part of Pennsylvania, the Penn 
Treaty Iron W arks, of Marshall Bros. & Co., of Phil
adelphia, began to produce terne plates in January and 
tin plates in April, 1891. The works had a weekly 
capacity of 1,000 boxes, and were equipped with 4 sets, 
2 of which were used for tin plates and 2 for term\ 
plates. Black plates were also made. In the same year 
the N. & G. Taylor Company, also of Philadelphia, pro
duced terne plates in April and tin platmi i~ Novembe1•. 
Its works were equipped with 3 sets, ancl 1,150 boxes 
of tin and terne plates could be produced weekly. 
Black phttes were purchased. Other tin and teme 
plate enterprises were very shortly established, and 
Pennsylvania soon became the leading sh1te in the 
manufacture of tin and terne plates. As showu by the 
figures for the census year, it still holds this position, 
its prochtction in the twelve months ending with May 
31, 1900, amounting to almost 40 per cent of the total 
for the United States. 

Indiana began to manufacture tin and terne plate1:1 in 
the summer ancl foll of 1891, works having been erectccl 
at Andernon, Madison county, in the spring of tlmt 
year by t.he Anderson Tin Plate Company. On July 4: 
the first box of tin plates was made, and in the follow
ing October terne plates also were produced. Tho 
works were equipped with 1 set only, tin and teme 
plates being made alternately. The weekly capacity of 
the plant was about 400 boxes, and the black plates 
used were all purchased. 

In 1891 the American Tin Plate Company began tho 
erection of a rolling mill and a tin plate plant at Elwood, 
in Madison county. Black plates were :first produced 
in June, 1892, and in the following month tin and terno 
plates were also made. The annual capacity of tho 
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rolling mm was :about '6,500 gross tons of black plates, 
all of which were consumed by the company in its tin 
plate works. The weekly capacity of the tinning de
partment, which w.as equipped with 10 sets, was 3,500 
boxes of tin and terne plates. Natural gas was used 
for :fuel ii!t both the rolling mill and tin dipping works. 

In 1892 the Indiana Tin Plate Manufacturing Com
pany began the erection of a plant at Athinta, in Ham
ilton county, fo[' the manufacture of both tin and terne 
plates from purchased black plate8. The works were 
not completed until early in 1893, the first tin plates 
being ma,de in May and the :first terne plates in June of 
that yeail:. The plant wt1s equipped with 3 sets, 2 of 
which were used for tin plates and 1 for terne plates. 
Its weekly capacity was 300 boxes of tin plates and 100 
:boxoes •of terne plates. The fuel was 1~atural gas. 

In 1893 the Morewoocl Company erected a rolling 
mill .and tin plate phint ttt Gas City, in Grant county. 
Terne plates were made in ,Tune of the year named and 
tin plates in December. The rolling mill was not com
pleted until late in 1893, and black plates were first 
produced in December of that year. The tinning 
department was equipped with 10 sets, 8 of which were 
used for manufacturing tin pfates and 2 for ternc phttes, 
the latter sets being very large. The weekly capticity 
of the tinning department was 3,000 boxes of tin pfates 
and 2,000 boxes of terne plt1tes. In the rolling-mill 
department about 6,200 tons o:f black plates could be 
produced annunlly. Natnrttl gas was used for fuel in 
all departments. 

Early in 1894 the Emlyn Steel and Tin Plate Com
pany began the erection of it black-plate mill and a 
tin and terne pln.te plant at Summitville, in 1\fadison 
county. The buildings were not completed, however, 
and the enterpi·ise WRS subsequently abandoned. 

In 1893 the Irondale Steel and Iron Comptmy beg·an 
to erect it rolling mill at Middletown, in Hemy county, 
utilizing· machinery brought :from its former mill !Lt 

Anderson, which hn.d boeu destroyed by fire. The new 
mill was completed and put in operation in 18D~i, trn.ins 
of rolls for the manufacture of black plates being added. 
Prior to the fire, the works lmd nmdc a spech1lty of :fine 
sheet iron. A depttrtmcnt for the manufactme of tin 
and terne plates was t1dclecl in the fall of 1894, both 
products being made in November of that yet1l'. Eight 
tinning sets were installed, 7 of whieh were used for 
tin plates 11nd 1 for terne phttes. The weekly capacity 
of the tinning depttrtment was 4,400 boxes of tin plate" 
and 600 boxes of terne plates. In the rolling mill 10,000 
tons of black plates could be produeed annually. Natu
ral gas was used for fu<;l in all departments. 

In 1894 the Montpelier Sheet and Tin Plate Company 
began the erection of a rolling mill and tin pfate plant 
at Montpelier, in Blackford county. The rolling mill 
was put in operation in May, 1895, and in the following 
June tin and terne plates were produced. The tinning 
department was equipped with 12 sets, 11 of which were 

used for tin plates and 1 for terne plates. Tho weekly 
capacity of the plant was about 3,000 boxes of tin 
plates. In addition, 250 boxes of terne plates, 20 by 28 
inches, 216 pounds to the box, could be produced. In 
the rolling mill about 9,000 gross tons of black plates 
could be turned out annually. As in the other Indiana 
tin plate plants, natmal gas was used for fnel in all 
departments. 

Late in 1894 the National Tin Plate Company began the 
erection of a black-plate mill and a tin and terne plate 
plant at Anderson. Both departments were completed. 
in 1895, black plate" and tin and terne plates being first 
produced in August of that year. The rolling mill h11d 
an annual m1pacity of 13,000 gross tons of black plates, 
and in the tinning department about 4,000 l)Qxes of tin 
and terne plates could be produced weekly. Natural 
gas was the only fuel used in the works. 

Although on May 31, 1900, there were only five com
pleted dipping establishments in Indiana, this state 
ranked second in tho quantity and value of tin and 
terne plates produced during the census year. 

After the manufacture of tin and terne plates had 
been abandoned by the Wellsville enterprise, appar
ently neither tin nor terne plates were made in com
mercial quantities in Ohio until 1891. In the summer 
of that year, the Cincinnati Corrugating Compttny 
commenced to manufacture terne plates at Piqua, in 
Miami county, its :first products being tnrnod out on 
August 16. The works were equipped with 1 tinning 
set only, and had IL weekly capacity of about 250 boxes. 
The lilack plates used were obtained from the Piqua 
Rolling Mill Company. On October 31 of the same 
year, tho Cleveland Tin Plate Comp11ny, which Imel 
erected works in Cleveland in thn summer imd fall of 
18D1, turned out its :first tin pl!ttes, itnd on December 
14 of the same year its fast tel'lle pfates were pro
duced. This plant wns eqnippedwith 2 sets, 1 for tin 
platm; and 1 for tcrne plates, its total weekly c11pncity 
being about 250 boxe:> o:f each product. The blnck 
plates used, probithly, were oMainecl from the Britton 
Rolling Mill Compm1y, o:f Cleveland, which had erected 
11 plant for their manufacture in 18H0-01, nnd hn.cl 
turned out its first rolled product:,; in May of the latter 
year. In November, 1891, the firm of vV. T. Simpson & 
Co., o:f Cincimu\ti, began the maimfactnre of tel'lle plates 
ftt Riverside, a subnrb of Cincinnati. The. plant was 
equipped with 1 set and produced teme plates only, 
the weekly capacity being about 300 boxes, of 280 
pounds each. The bhtek phttes used were obtained 
from the Cincinnati Rolling Mill Company, which u, 
short time previously had equipped itl3 works with hot 
and cold tl'l1ins of rolls for the manufacture of plates ' 
of this character. 

In 1891-2 the firm of Wallace, Banfield & Co., Lim
ited, of Irondale, added 6 tinning pots and 4 nutonmtio 
tinniug machines to its long-established rolling- mill. 
Both tin and terne plates, probably, were produced in 
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1891, but information regarding the months in which 
:they were made does not seem to be obtainable. The 
weekly capacity was 2,800 boxes of tin plates and 200 
boxes of terne plates. 'l'he black plates used were ob
tained from the rolling mill operated by the firm, the 
necessary hot ~md cold trains of rolls having been in
.stalled about the time the tinning pots were erected. 

Early 'in 1892 the Record Manufacturing Company, 
0£ Conneaut, installed 2 tinning sets and bega.n the man
ufacture o:f tin plates. The tinning sets were impoTtecl 
from Wales, workmen from that country having been 
brought o,·er by the company to start the machines. 
Tin plates were first made on February 28, 1892. The 
weekly capacity o:f the plant was about 480 boxes. 
Terne plates were not made, and the bhtck plates used 
were purchased in the open market. 

In 1891 the Columbia Tin Plate Company began the 
erection of a plant at Piqua, Ohio, for the manufac
ture of tin and terne plates. The works were not com
pleted and the necessary machinery installed, however, 
until the spring of 1892. In March of that year, tin 
plates were first made; and in the following June, terne 
plates also were produced. This plant was equipped 
with 2 sets, and its weekly capacity was 350 boxes of 
tin plates and 350 boxes o:f terne plates. Purchased 
black plates were used. 

Several other establishments for the manufacture o:f 
tin and terne plates were erected in Ohio in 1893 and 
snlJsequent years. The state ranked third in the man
ufacture o:f these articles during the census year. 

According to the most reliable information at hand, 
tin plates were first produced in Illinois in commercial 
quantities in November, 1890, by Norton Brothers, of 
Chicago, at their plant at Maywood, in Cook county. 
Black plates were at first obtained from England and 
were tinned in Morewood sets, but in November, 1893, 
Ameriean black plates were substituted, and the use 
of imported black plates was thereafter discontinued. 
The tin plates made were used by the firm in the man
ufacture of tin cans. No terne plates were produced. 

The second establi.shment to produce tin plates in 
lllinois was the Chicago Stamping Company, its first 
tin plates being turned out in ,Tan nary, 1892. The 
works of this company were established as early as 
1865, its specialty being stamped ware. Tinning pots 
were erected in 1866 and were used :for retinning pur
poses. Three tinning sets were added in 1891, and tin 
plates were first regularly produced in 1892. The 
bla.ck plates used were purchased, and terne plates 
were not made. The weekly capacity of the works 
was 600 boxes of tin plates, pnictically all o:f which 
were used by the company in its stamping works. 

In 1893 the Burn Manufacturing Company erected a 
tinning set and began the production of tin plates at its 
works at Ohicago Ridge, in Cook county. Purchased 
black plates were used. The tin plates macle were con
. sumed by the company in its stamping works in the 

manufacture of milk-can stock and other products .. 
The weekly capacity of the plant was about 200 boxes .. 

During the same year the Chicago Tin Plate Manu
facturing Company erected a plant at Wentworth ave
nue and Fortieth street for the manufacture of both tin 
and teme plates. Tin plates were first made on Sep
temlJer 18, 1893; and ten days later, terne plates also 
were produced. The plant was equipped with 3 sets, 
2 of which were used for the inanufacture of tin plates 
and 1 for terne plates. Its weekly capacity was 700 
boxes of 14 by 20 inch tin plates and 400 boxes of 20 by 
28 inch terne phttes. Black plates were purchased in 
the general market, but whether of :foreign ordomestfo 
manufacture we have not been able to ascerb1in clefi· 
nitely. So far as can be learned, this company was the 
first to manufacture terne plates in Illinois. It was 
also the first company in this state to produce either tin 
or terne plates for sale in the general market, the three 
establishments previously mentioned having consumed 
in their own works practically all of the tin plates made. 

In October, 1893, the Western Tin Plate Works 
began to manufacture teme plates at Belleville~ in 
St. Clair county. The works of this company we1·a 
equipped with 1 set only, and tin plates were never 
made. The weekly capacity was about 240 boxes of 
20 by 28 inch terne plates. Purchased black plates 
were used. 

The first establishment in lllinois to produce both tin 
and terne plates from black plates made in its own roll
ing mill was the Great Western Tin Plate Company, of 
Joliet. The rolling- mill had been erected in 1891-92 by 
the .T oliet Sheet Rolling Mill Company for the manufac
ture of sheet steel, and had turned out its fin1t rolled 
products in May, 1892. Subsequently it passed into the 
control o:f the Great Western Tin Plate Company, and 
mills :for the manufacture of black plates :for tinning 
were installed. In 1895, G tinning sets were added, 3 
for tin plates ttnd 3 for terne plates, the first products 
being turned out in Marcli of that year. The weekly 
capacity of the tinning· department was 1,500 boxes of 
14 by 20 inch tin plates and 750 boxes of 20 by 28 inch 
terne plates. The rolling mill could produce annually 
about 6,000 gross tons of finished black plates. 

'l'he only establishment in Missouri for the manufac
ture of tin and terne plates was that previously referred 
to, located at St. Louis. 

West Virginia did not engage in the manufacture o:f 
either tin or teme plates until 1894. In February of . 
that year the Wheeling Corrugating Company began 
to manufacture terne plates at ·wheeling, and in the 
following month produced tin plates also. The plant 
was equipped with 4 sets, and about 1,000 boxes o:f tin 
or terne plates could be produced weekly on single turn. 
The black plate~ used were purchased. 

In the summer of 1895 the La Belle Iron vV orks, o:f 
Wheeling, added a tinning plant to their rolling mill . 
Tin plates were first made in July, 1895, and terne 
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plates in August. The plant was equipped with 6 sets, 
4 of which were used for tin plates and 2 for terne 
plates, and had t1 weekly capacity of 2,300 boxes o:f tin 
plates and 500 boxes of terne plates. The black plates 
used were made in the company's rolling mill. 

According to the best av11ilablc information, tin plates 
were first made in Maryland in April, 1892, by the firm 
of Mathai Ingram & Co., o:f Baltimore, manufacturers 
of stamped wttre. All the tin plates produced were con
sumed by the company in its stamping works. Terne 
plates were not nmde, and the black plates used were 
purchased. The works were equipped with 2 sets, r1ncl 
about 375 boxes of tin plates could be made weekly. 
On May 11 of the same ymtr, the Locust Point Iron and 
Steel Works, at Locust Point, in the city of Baltimore, 
began to manufacture tin plates for the g·eneral market. 
Terne plates also were made, but the cxiwt date when 
they were first turned out does not seem to be obbtin
able. The works were equipped with 7 sets. A black
plate mill was connected with thi., establishment. 

In 1892 a plant for the manufacture of tin iwd terne 
plates was erected at Cm1ton, in the city of Baltimore, 
tin plates being made for the first time in .January, 
1893. The date when terne plates were first made is 
not known. The plant was equipped with 8 sets, 7 of 
which were used for tin plates and 1 for teme plates. 
Its weekly capacity was 3,000 boxes of tiu plates and 
450 boxes of terne plates. This plant was operated by 
the Baltimore Iron, Steel, and Tin Plate Company, 
which soon afterward'3 acquired the works at Locust 
Point, and removed the nmchinery described above 
from its Canton works to that place. Black plates were 
obtained from the rolling mill at Locust Point. 

In 1895 the Stickney Iron Company erected and put 
into operation a black plate mill and a tin dipping phmt 
at Canton, in the city of Baltimore. Both tin plates and 
terne plates were produced. The tinning department 
was equipped with 4 sets, and had tt weekly capacity of 
1,500 boxes of tin and ternc plates. 

In 1896 the Norton Tin Ph1te and Can Company com
menced to manufacture tin plates tit Btiltimore for the 
use of its tin can department, its first product being 
turned out in March. Its works were equipped with 
16 sets, and had a weekly eapacity of 10,000 boxes. 
The black.plates used were pmchased. 

Of the 5 Maryland enterprises named above, only 2 
were in existence and in operation during the census 
year, namely, Mathai, Ingram & Co. (operated by the 
National Enameling and Stamping Company) and the 
No1·ton Tin Plate and Can Company. 'rhe rolling mills 
and tin dipping departments of the other plants men
tioned were abandoned and dismantled before the 
opening of the census year. Neither of the 2 plants in 
Maryland in operation during the census year produced 
tin plates for the general market, the quantity made 
being entirely consumed by the companies themselves 
in the manufacture of their various specialties. 

After the Monitor Tin Plate Company gave up the 
manufacture of tin plates in 1879, no tin-coated sheets 
were produced in New York state for the general 
market until 1892, in which year the Somerton Tin 
Plate Works were sfatrted at Brooklyn by Somers 
Brothers. The plant, which included a rolling mill for 
the manufacture of black plates, was equipped with 4: 
tinning !:lets and had a weekly capacity of 1,800 boxes. 
No terne plates were produced, and the plant has since 
been abandoned. During the same yem: the American 
Stmnping Compuny, of Brooklyn, produced tin plates, 
but its entire production was consumed in its own 
works in the manufacture of stamped ware. • It used 
imported black plates exclusively. 

Early in 1891 a plant to manufacture teme pltttes in 
commercial qmintities for the general market was 
erected in New York city by the East River Leftd Com
pany. This establishment pm:chftsed the black plates 
used and did not make tin plates. The pl!tnt haH been 
abandoned. 

New York clid not produce any black plates for tin
ning during· the census year. In 1891 a rolling mill for 
their mnnufocture was erected at Brooklyn by Somers 
Brothers for the purpose of supplying their tin dipping 
works with black plates. Black plates weTC first pro
duced in October, 1892. The rolling mill was disman
tled in 1900, having produced its last black plates in 
1897. 

The only establishment in operation in Michigan dur
ing the census year was the Buhl Stamping Oompn.ny, 
of Detroit, previously mentioned. Soon after the clm;e 
of the census year a plant for the manufacture of both 
tin and terne plates for the general market was emn
pletecl and put in operation at Muskegon by the Cham
pion Iron and Steel Company. Tin and ternc phttes 
were produced in August, 1900, the black pbtes used 
being obtained from the company's rolling mill. 

Kentucky did not eng11ge in the mmmfoctnre or tin 
and terne phttes until 1895, its first tin pln.tes being pro
duced in March and its first teme plates in August o:f 
that ye~ir hy the Licking Rolling Mill Company, at Cov
ington. The tinning department was equipped with 2 
sets, 1 for tin plates ttnd 1 for terne plates. Its weekly 
capacity was about 375 boxes of each product. Black 
·plates were obtained from the rolling mill of the com
pany, which was erected in 1845, the necessary rolls for 
the manufacture of black sheets having· been added in 
1894-95. During the census year the company 11m(le 
ternc plates only. 

The only tin and terne plate plant in Virginia is lo
cated at Richmond and is operated by the Old Dominion 
Iron and Nail Works Company. Tin and terne plates 
were first produced in November, 18H4. The works 
are equipped with 3 sets, 1 for tin plates and 2 for terne 
plates. About 350 boxes of tin plates and 700 boxes 
of terne plates can be produced weekly. 'The company 
also operates a rolling mill at Richmond, but it is not 
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equipped with machinery for the manufacture of black 
plates, which are therefore purchased from other manu
facturers. Terne plates only were made during the cen
sus yefLr. 

New Jersey did not produce tin or terne plates com
mercially during the census year, although at one plant, 
located at Newark, 4 double sets of tinning pots were 
in operation between .June 1, 1899, and May 31, 1900. 
These were, however, engaged entirely in tinning black 
stamped ware or in retinning ware stamped from tinned 
sheets, the company which operated the pots purchas
ing from other manufacturers the black plates and 
tinned sheetA consumed in its works. 

A few years ago New ,Jersey manufactured small 
quantities of both tin and terne plates, which were sold 
in the open market. According· to the best information 
obtainable, it appears that in New Jersey terne plates 
were first made in October, and tin plates in December, 
1892, at Elizabethport, by the Morewood Tin Plate Man
ufacturing Company. The works were equipped with 
8 sets, 6 of which were used for tin plates and 2 for 
terne plates. The weekly capacity of the plant was 2,400 
boxes of tin plates and 2,000 boxes of terne plates. 
The black plates used were purchased. In November, 
1892, the firm of Saunders, Fielding & Bond, of New 
York city, established a small plant, equipped with 1 

set, at Jersey City, N. ,J., and commenced the nrnnu
facture of terne plate::;. Tin plates were not produced, 
and the black plates used were purchased., The two 
enterprises just named are now abandoned. 

On December 15, 1898, the American Tin Plate Com
pany was organized, with IL capital stock of $50,000,000. 
This company acquired a large num her of completecl 
plants equipped for the manufacture of tin or teme 
plates or both, as well as for the manufacture of black 
plates or sheets for tinning. During the census year 
the company operated 31 tin or terne dipping plants 
and 34 plants for the manufacture of black shnets. Of 
the 31 dipping plants 4 produced tin plates only, while 
at the remaining 27 plants both tin and ternc plates 
were manufactured. The 31 plants of the company had 
a daily capacity on single turn of 1,527,050 pounds of 
tin plates and 433,950 pounds of teme plates; on double 
turn, an annual capacity of 916,230,000 pounds of tin 
plates and 260,370,000 pounds of terne plates; a total of 
1,176,600,000 pounds. The tin dipping works of the 
company were distributed as follows: Pennsylvania, 15; 
West Virginia, 1; Ohio, 9; Indiana, 5; and Illinois, 1. 
As there were 57 tin or terne plate plants in operation 
during the census year, it will be observed that more 
than one-half of the active establishments were operated 
by this company. 

THE PROCESS OF MANUFACTURE. 

The following account of the mode of manufacturing 
tin and terne plates is taken from a lecture on the tin 
plate industry, delivered by Mr. W. C. Cronemeyer, of 
Demmler, Pa., before the German Engineers' Society, 
of Pittsburg, Pa., in the spring of 18~9: 

When tin plates were first made they were hammered out of 
blooms, and soon after that came the rolling process. The raw 
material consisted of either coke or charcoal blooms, which were 
made in knobbling fires with charcoal or coke M fuel. When 
charcoal pig iron was used it was generally refined in a run-out 
fire, and then run in a molten state to the knobbling fire. The 
blooms made from charcoal pig iron were as a rule used to manu
facture tin plates for deep stamping. When the blooms came out 
of the knobbling fire they were put under a large hammer to fur
ther refine them by the hammering process. They were then 
reheated in a heating furnace and rolled into bars in a bar mill. 

When we started to manufacture tin plates in this country in 
1873, charcoal only was used in the knobbling fire. For the manu
facture of coke plates we used the puddling furnace. .As the 
sheets made from puddled iron did not have a sufficiently smooth 
surface, we used bars made from hammered charcoal blooms for 
the top and bottom of the pile. These bars, after being rolled, 
were cut to lengths of about 27 inches and piled on top of one 
another, a charcoal bar being put on the top and another on the 
bottom. The pile was then placed in a heating furnace, ham
mered once more, and, after reheating, rolled into tin bars. For 
the cheaper grades of plates this second hammering was omitted, 
the iiile being simply heated and rolled into tin bars direct. .All 
these processes have been done away with by the introduction oi 
llQft steel. 

The first use of steel for tin plate purposes was made in this 
country about the year 1876 at the works of the United States Iron 

and Tin Plate Company, at Demmler, Pa. Capt. W"illiam R. Jones 
was then superintendent of the Edgar Thomson Steel Works. J olm 
Cole was superintendent of the United States Works, and I was sec
retary and business manager of the latter. The two plants lieing 
close together we were often with each other, and experiments woro 
made, at the suggestion of Captain Jones, with soft Bessemer steel, 
which we rolled into shovel steel, etc. Then the idea occurred to us 
that the same material could be used for tin plates, and after a few 
experimenfa it was carried out, Captain Jones having the sooel 
billets made and John Cole superintending the further process 
of rolling them into bars and then into black plates for tinning. 
\Ve met with entire success, and found that the percentage of 
wasters (imperfect plates) in tinning was only about 10 per rn.mt. 
with steel, and even less, while with charcoal iron the wasters 
generally amounted to 25 per· cent. 'fhe trade conditions in this 
country not being at that time ripe for a profitable carrying on of 
the industry, the use of steel plates for tin or terne phites was not 
continued here. About three years later, however, in 1879, Eng
lish manufacturers commenced to use steel instead of iron ph1tes 
in their tin plate plants. It is an interesting historical fact, imd 
one worthy of preservation, that steel was used in the United 
States for the manufacture of tin plates at least three years prior 
to its use for the same purpose by English tin plate manufacturnrs. 

In the manufacture of black plates as now carried on, steel billets 
are subjected to a welding heat and rolled in grooved rolls into 
long flat bars, 6, 7, 8, 10, or 12 inches wide, and from three-eighths 
of an inch to 1 inch thick, according to the required thickness or 
weight of the finished plates. These bars are cut into shorter 
pieces (the length of which is about equal to the width of tho 
finished plate), and are heated in furnaces especially constructed 
for the purpose. The length of the bar becon'tes the width of the 
plate, allowing a trifle for scrap. Two of these bars are rolled side
wise, one right after the other, nutil of the required length, when 
they are matched and put back into a different fumace from the 
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one in which they were originally heated. After a second heating 
they are again rolled, doubled, and put back into the furnace, and, 
after a third heating, are withdrawn from the furnace, rolled again, 
and doubled the second time, making eight thicknesses. After a 
fourth heating the packs are rolled out to the required size. The 
finished pack is then trimmed, or the rough edges sheared off, and 
cn1iinto two pieces, 20 by 28 inches, or four pieces, 14 by 20 inches, 
or, if plates of other dimensions are desired, into sizes that approxi
mate these standards. As there are eight layers in each pack, these 
layers must be separated. If the packs open well 32 pieces of 14 
by 20-ineh plates are obtained from the two pieces of bar. 

The plates, after being separated, are sent to the pickling room, 
where they are cleared of the scale formed during heating and roll
ing. This process consists of immersing the plates in heated diluted 
sulphuric acid and then cleaning away all traces of the acid by wash
ing the plates in clean water. This is now generally clone by the 
aid of patent pickling machines. The plates are placed in a cradle 
or receptacle, which, according to the construction of the machine, 
rises and drops, or revolves, by hydraulic or steam power within a 
tank, so as to make the liquid rush between the sheets. After being 
subjected to the action of the acid for some time, the cradle is lifted 
and dropped into another tank containing an ample supply of clean 
water only, the cradle being shifted, as in the acid tank, so that the 
water may rush between the sheets and wash away all traces of 
the acid. When taken out the plates are bright and clean. 

The plates are now ready for the :first annealing. For this pur
pose they are carefully packed on cast or wrought iron "pans" 
or " stands" having a shallow flange all around, and are covered 
with cast-iron or wrought-iron covers, known as "annealing boxes" 
or '' pots.'' The space between the boxes and the flange is filled 
with sand to exclude the air. The packed ''pans" when covered 
with the annealing boxes are then run into an annealing furnace. 
Here they are kept at a red heat until the sheets are thoroughly 
softened. After being taken out the closed boxes are allowed to 
cool before being unpacked. 

The plates are next taken to the "cold-rol1ing" department. 
Here they are passed through cold rolls two, three, or more times, 
as may be deemed necessary, three being the usual number. These 
rolls are highly polished and are set ve1·y accurately in order to 
give the plates a perfectly flat "set" and a well-polished surface. 
After this rolling the plates are annealed at a lower temperature 
than the first time, as the surface of the plates is damaged by the 
slightest degree of sticking or adhering together. 

To fmally prepare the plates for tinning they are again pickled 
and treated as before, except that the liquid is much weaker, after 
which they are looked ove1· singly, and the unclean spots, if any, 
scoured with sand and hemp. The plates are then placed in a 
trough under the surface of clean water to prevent re-oxidation 
before the "tinman" is ready to dip them. 

This is a general outline of the process of manufacture as it has 
been carried on in \Vales for a number of years, and in this country 
~ well. But as soon as the manufacture of tin plates was com
menced in the United States, American enterprise 1md inventive 
genius took up the matter of introducing improvements so as to 
reduce the labor involved, cheapen the cost of manufacture, and 
lessen the consumption of raw materials. So successful has this 
movement been that the tin plate manufacturing plants of Amel'ica 
are, in point of equipment and management, far ahead of those 
located in England or \Vales, where but tardily has any effort been 
made to increase the efficiency of the tin plate works. 

One of the most valuable innovations in tin plate manufacture 
is the use of electric traveling cranes. Electric cranes are now 
considered essential parts of all up-to-elate tin plate plants. The 
electric crane is usually of the three-motor ltype, and spans the hot 
and cold rolling mills and roll lathe, thus permitting the ready 
changing of rolJs and the carrying of

0 

them to and from the lathe 
in which they are turned. The same crane, or another one, serves 
to carry the plates from one department to another, This system 

of crane carriage is very much snperior to the old way of wheeling 
the plates around on hand bogies or otherwise. 

The old style of charging the annealing boxes into the furnace 
was by a handccharging bogie consisting simply of a long arm run
ning near one end over an axle with a wheel at each end. Be
yond this axle were two prongs, which were inserted between tho 

. legs of the annealing stand, and a number of men bearing down on· 
the long end served to raise the box and wheeled it into the 
furnace. These men wei;e busy only when the boxes were being 
charged or were being withdrawn, and for the balance of the time 
it was frequently difficult to :find suitable employment for them. 
Now there are a number of efficient machines for charging the 
boxes, and with any of them the labor is very much reduced. One 
consists of a long carriage which runs into the furnace on a track. 
Its top, carrying the boxes, is arranged so that it can be raised or 
lowered. The boxes are placed on it by a crane, when in a 
raised position, and in such manner that the fiat bottoms of the 
stands rest on the top of the carriage, while the legs protrude down
wards over the side. After running the loaded carriage into the 
furnace, the top is dropped, so that the boxes are left standing on 
their legs in the furnace and the bogie is run out from under. 
Some of these machines are so arranged that the electric crane fur
nishes the power for moving the bogie; others do this by a separate 
motor. Another device is a long arm carrying a counterpoise at 
one encl and a box at the other. This is swung by the crane from 
a point near the middle, and the iron box can thus be run into 
the inmace and deposited in any position desired. 

Another essential improvement has been made in the sheet 
doubler, or doubling shear. The old Welsh style of runnu1g the 
doubling shear is by a long arm extending m1c1erground and con
nected to the mill shaft, so that the shear makes a stroke for each 
revolution of the rolls; the speecl therefore can not be varied. In 
the United States the practice is to drive the doubling shears by 
separate power, either one engine for a line of shears, or, more gen
erally, an engine or electric· motor for each shear. The electric 
motor is well incased, and can be started and stopped with the 
greatest ease-a very imp01•tant point, as the doubling shear is not 
in use all the time that rolling is going on. 

In the cold-rolling department some important improvements 
have also been made. With the old style all the cold mills were 
arranged. in the same line, and the plates, after being fed through 
the :first time, had to be carried around the line to be fed into the 
second stand, and so on. Now the cold mills are usually arranged 
"tandem," so that the plates passing through the first stand may 
be taken on straight to the next. When boys are employed to do 
this, the mills are frequently arranged so that by turning part 
way around they can take a hunch of plates which have come 
from the previous mill and feed them into the next mill without 
getting up. The latest improvement, however, is to have feed 
rollers between the mills, so that when the plate is feel into the 
first stand it is mechanically fed through the other two. There 
are several devices by which a plate, afte1· it has passed between 
the :first or second pair of rolls, can l.Je thrown out if its edge has 
been tumocl or if it has been pinched. Such a plate would seri
ously injnre the surface of the other rolls if it were allowed to pass 
through them. One of these attachments consists of a lever which 
a boy tlll'ows, the defective plate then passing up and out of the 
line of feed. The boy's duty is merely to watch the plates as they 
come out of the first stand of rolls and throw the lever every time 
a spoiled plate comes along. 

Now comes the last process of tinning. The plates are uncoated 
thus far. After the second annealing ancl second pickling, as here
tofore described, they are taken to the tin house in troughs mounted. 
on wheels and :filled with clean water. There are two tinning pl'Oc
esses, the so-called "acid" process and the "palm-oil" process. 
The latter is the older and is not so much used now as the former. 
By the oil process a batch of plates is boiled in palm oil :for about 
twenty minutes, thus evaporating the water.and any .acid which 
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could possibly adhere to the plates. The sheets are next passed to 
another pot, containing molten tin or terne, the latter being the 
name given to the mixture of tin and lead. There is oil floating on 
the top of this molten metal. After being dipped in this metal the 
sheets are taken to the second pot of metal, where they are allowed 
to soak for some time. From this pot they are taken by the tinman, 
·who lays them on the "hob," a space between the second and third 
metal pots, which is covered with iron plates. Here they are 
brushed thoroughly with hemp on each side to remove any oxide 
or dross which might adhere. The plates then go to the third 
metal pot, which contains metal of extra purity. After being 
dipped in this pot they are taken to a pot containing rolls running 
in oil, by which the surface is smoothed and by the aid of which 
the amount of coating can be regulated. In the other tinning proc
ess the flux used is muriate of zinc, which is so energetic in its 
action that it is only necessary to have a thin layer of it floating 
on the surface of the single hath of molten tin, The plates are 
passed down through this flux into the tin and come out of the 
tin at another place in the pot, where the surface ifl covered with 
oil. Rolls and guides are used in the tin and in the oil to con
vey the plates. The rolls through which the plates pass are of 
very correct shape, and must be carefully adjusted to regulate 
the amount of coating on the plates. 'fo produce an extra good 
quality of roofing plates, the best plates are selected from those 
previously coated hy the first described palm-oil process, and re
dipped successively in other receptacles containing molten metal 
and palm oil, without the use of rolls, and in such a manner as to 
cause a much larger quantity of coating to adhere to the surface. 
The coating can be regulated by the speed with which the plates 
are drawn out after immersion in the metal pot; also by the length 
of time they remain in the oil pot. When the plates come out of 
the last bath a coating of oil adheres to them. This is removed by 
passing them through bran or middlings, and then polishing them 
with sheepskin. The old English method of doing this work by 
hand has been almost entirely supplanted in the United States by 
branning and polishing or dusting machines. 

In the tin house it is a common practice now to drive all the 
machinery by electric motors. As each one of these machines 
requires but a small power, and as it is desirable to arrange thelll 
independently of the requirements of shafting, belts, etc., the ad-. 
vantage of electric driving, with a separate motor for each ma
chine or line of machines, is very apparent. Electric motors are· 
commonly used for driving the tinning machines, branning nm
chines, dusters, and slitting shears, the last named being located 
in the assorting room, away from the dust of the tin house. 

Concerning the use of the terms "coke" and "char
coal" as applied to tin and terne plates, Mr. Crone
meyer says that they are now misnomers and that they 
refer at the present time "only to the thickness of tho 
tin coating, a 'coke' plate having on it the lightest coat· 
ing of tin, while a 'charcoal' plate has a hetwier coat
ing. Both may be made from identically the same black 
plate. The use of these terms originated when chnr
coal iron and coke iron were both used in tin plato 
making. Charcoal iron, being of better quality, was 
given a heavier coating of tin, while coke iron w1.u:1 

used only :for the cheaper grades, which were given a 
lighter coating. When steel came to be universEtlly 
used the terms remained, referring then only to tho 
quantity of the coating." In the present nomenclaturo 
an additional distinction is made between plates mado 
of Bessemer, and open-hearth or Siemens steel, so thnt 
the terms now used are Bessemer charcoal and Besse
mer coke plates, as well as open-hearth charcoal and 
open-hearth coke plates. 

PRODUCTION AND CONSUMPTION OF PIG TIN. 

Pig tin bas not been produced in the United States 
since the calend(Lr year 1893, in which year 8, 938 pounds 
were smelted, valued at $1, 788, as compared with 162, 000 
pounds in 1892, valued at $32,400, and 125,289 pounds 
in 1891, valued at $25,058. Almost all of this tin was 
produced at the Temescal mines in San Bernardino 
county, Cal. Prior to 1891 statistics of the production 
of pig tin in this country do not appear to have been 
collected, although, according to a correspondent of 
th\) London Financial News for March 27, 18110, pig 
tin was produced commercially at the Temescal (or San 
Jacinto) tin mines in California as early as 1869, the 
quantity smelted being "50 bars, weighing 100 pounds 
each," or about 5,000 pounds in all. One of these bars 
is probably the one now on exhibition at the Smithso
nian Institution, at Washington, D. C. It weighs 70 
pounds, and the inscription, which is elated March, 1870, 
states that it is made from tin ore obtained from the 
mines of the San Jacinto (Tin) Company, of California. 
Its number is 16,096. A small ingot of tin smelted in 
1840 from ore found at Jackson, N. I-I., is also exhib
ited by this institution. The correspondent mentioned 
above also says that sheets of American iron coated 
with Temescal or San Jacinto tin, some of which were 

manufactured into various articles of domestic use, 
were placed on exhibition at the Seventh IndustrirLl 
Fair, held at San Francisco, Cal., in 1870. He adds 
that boxes of tin plates, bars of pig tin, etc., were fllso 
exhibited, and were awarded a gold medal (first prize). 
This stateme1it is doubtless correct, for among the collec
tion of tinned sheets at the Smithsonian Institution i~ 
specimen No. 16,095, which is evidently a piece of Urn 
American sheet iron mentioned by the correspondent. 
The inscription states that it is coated with tin from 
the San .Jacinto mines. 

The U nitecl States is now entirely dependent upon 
other countries for the pig tin used in coating the tin 
and terne plates it produces. Its chief source of sup
ply is the East Indies, whence it imported in the calen
dar year 1900, 32,984,136 pounds, valued at $9,090,611; 
in 1899, 47,905,836 pounds, valued at $10,819,391; and 
in 1898, 43,376,454 pounds, valued at $5,934,945. 
From the United Kingdom, which sends to the United 
States annually large quantities of pig tin, 30, 954, 3•1:1 
pounds, valued at $8,891,682, were imported in 1900; 
18,962,290 pounds, valued at $4,801,607, in 1899; and 
15,362,383 pounds, valued at $2,247,348, in 1898. Be
tween 4,000,000 and 5,000,000 pounds of pig tin a.rQ 
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also imported annually from the Nether lands and other 
countries. 

During the calendar year 1900 the total imports of 
tin into the United States in bars, blocks, pigs, etc., 
were 69,068,568 pounds, valued at $19,458,586; in 1899 
they were 71,248,407 pounds, valued at $16,746,105; 
1111d in 1898, 62, 748,399 pounds, vttluecl at $8, 770,221. 
The avernge value of this tin at the foreign port of 
shipment was over 28 cents per pound in 1900 and over 
23.5 cents per pound in 1899. In 1898, however, it 
was a little less than 14 cents per pound, the increase in 
price in 1900 as compared with 1898 amounting to over 
100 per cent. 

The world's production of pig tin has largely in
creased in late years, especially since the development 
of the tin plate industry in the United States. In 1884, 
according to the best available statistics, the worlcl's 
production ·amounted to 50,299. metric tons of 2,204 
pounds. In 1890 the production had increased to 
61,538 tons, in 1891 to 65,062 tons, in 1892 to 69,560 
tons, in 1893 to 74,658 tons, in 1894 to 83,387 tons, and 

in 1895 to 83,425 tons. In 1896 it fell to about 83,250· 
tons, in 1897 to about 75,400 tons, and in 1898 to about 
75,200 tons. In 1899 it increased to about 78,850 tons, 
and in 1900 to approximately 80,000 tons. 

Reducing to gross tons the imports of pig tin into the 
United States in 1900, 1899, and 1898, and assuming 
that the entire quantity was consumed within its bound
aries, which is practically the case, it will be found that 
in 1900 this country consumed 30,834 tons of pig tin; 
in 1899, 31,807 tons; and in 1898, 28,013 tons; in each 
case more than three-eighths of the world's total produc
tion for the year. During the decade from 1880to1890, 
however, and before the establishment of a tin plate 
industry in this country, the imports of pig tin amounted 
on an average to about 12,215 gross tons, the total 
qmmtity imported in the fiscal yettr 1884: being 11,621 
gross tons, or less than one-fourth of the world's pro
duction in that year. A large, part of the pig tin im
ported prior to 1890 was consumed by the stamping 
companies of the United States in the production of 
their various specialties. 
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TABLE 21.-THE TIN AND TERNE DIPPING INDUSTRY: BY STATES, 1900. 

Number of establishments .......................................... . 
Character of organization; ' 

Individual .................•.............................••.. 
Firm and limited partnership ............................... . 
Incorporated company ...................................... . 

Capital: 
Aggregate ................................................•....... 

Direct investment, total. .................................... . 
Land ..................................•................... 
Buildings ............................................ _ ..• 
Machinery, tools, and implements ........... _ .......•... 
Cash mid sundries ....................................... . 

Value of rented property .................................... . 
Proprietors and firm members ................................ _ ..... . 
. Salaried officillls, clerks, etc.: . 

Total number ................................................•... 
Total sELlaries ..................•.................................. 

OfficerH of corporations-
Numbor ................................................. . 
Salaries ................................................. . 

General superintendents, managers, clerks, etc.-
Total number ........................................... . 
Total salaries ............................................ . 

Men-
Number ......................................... . 
Salaries •......................................... 

Women- . 
Number ......................................... . 
Salaries ......................................... . 

·wage-earners, including pieceworkers, and total wages: 
Greatest number employed at any one time during the year .... . 
Least number employed at any one time dudng the year ...... . 

Average number .........••...................................... 
Wages •.......•................................................... 

Men, 16 yours and over-
Average number ........................................ . 
Wages .............................................•...... 

Women, 16 ycarH and over-
A verage number ..•...•.................................. 
Wages •................................................... 

Children, under 16 years-
Average number ........................................ . 
Wages •........ ·-·································--······ .Average number of wage-earners, including pieceworkers, em

ployed during each month: 
Men, 16 years and over-

J anuary ••.................•.................................. 

rr;~~~~~:: :::::::::: ::: ::::::: ::: ::: :::::::::::: ::: : :: :: : :: :: 
April ........................................................ . 
May ...•...................•............................•..... 
June ....................................................••..•. 
July ....................................................•.•.•• 
August ..................................................... . 
September ................................................. __ . 
October ................................................••.•.. 
November ................................................... . 
December ................................................... . 

Women, 16 years and over-
Jammry ................................................••••.. 

rr~~~~::.::::::::: ::: : : : : : : : : : : : : : : : : : : : : : : : : : : ::: ::: :: : :: : : : : 
April ........................................•................ 
Mny ........•...•...•.................................•.....•. 

i~r:::::: :::::: ::: :::::: ::: ::: ::::: ::::::::::::::::::: :::::::: 
Angust ...................................................•... 
September ................................................•••. 
October ......................••............................... 
November .........................................•..•....... 
December ..........................................•......•.. 

Children, under 16 years-
J annary ................... , ................................. . 

ir~~Y,a?.::::::::::::::::::::::::::::::::::::::::::::::::::::: 
April ........•.......................................•...•.... 
May ...................•................................•..... 
June ..................................................•.....•. 
Jttl~.,. ...... ··-· -·--·-··· ···-- ...... ···-······ ....... -~- ... - ..... . 
August ...................................................... . 
September ....................•.....•••....................... 
October .................................. : ................... . 
November .................................................••. 
December ................................................... . 

·Miscellaneous expenses: 
Total ...................................................•....•••. 

Rent of wnrb ........................•....••.....••.•..•.••.• 
Taxes, not including Internal revenue ...................... . 
Rent of offices, insurance, interest, and all sundry expenses 

not hitherto included ............................•.•.•..... 
.Materials u~ed: 

Total cost ........................................................ . 
Black pl!tte.A or sheets for tinning

Domcstic-
Pounds .....................................•.•....... 
Cost .....•....•..................•..........•••...•... 

Foreign-
PoundA .............................•...•...•......... 
Cost .•..................................•..••••.••.•.. 

Pigtin-
Ponnds .........................................•.•....... 
Cost ............................................•......•.. 

Pigleit<l- . 
Pounds ...........................................•....... 
Cost ..............................................•....... 

United States. Illinois. 

57 

2 
5 ······-···-····· 

50 2 

$6, 790,047 $418, 055 
$6,050,047 $413,055 

$429,400 $32, 000 
$619,085 $36, 000 

$1, 973,355 $158, 000 
83, 627,607 $187, 055 

$140,000 ·········--····· 15 

333 16 
$291,323 $19, 323 

28 1 
$73,221 $2, 500 

305 15 
$218,102 ·$16,823 

281 13 
$209,528 $15,573 

24 2 
$8,57-i $1, 250 

5, 328 224 
S,433 117 
3,071 166 

$1,889, 917 $88,061 

3,014 151 
$1, 711, <175 $83, 943 

625 15 
$172, 568 $4,118 

32 ···--·--·-····--
$5,874 ················ 

S, 168 66 
3,371 144 
3,300 170 
3,483 182 
8,534 187 
3,303 145 
2, 187 134 
8,061 185 
3, 273 183 
2,861 170 
2,683 147 
1, 940 97 

623 10 
690 18 
693 20 
705 20 
672 20 
659 16 
457 6 
642 12 
686 14 
619 16 
619 18 
481 10 

80 .................. 
30 .................... 
31 ········--·-··-· 
31 ................... 
28 .................. 
36 ---············· 
42 ·········-···--· 
42 .................. 
•4 ................... 
27 -----·--·····--· 
23 ················ 23 ................. 

8236,456 $29, 993 
$6,495 ·········si,"iiii . $27, 776 

$202, 185 $28, 274 

$26, 728, 150 $1, 778, 048 

825, 556, 992 
$20, 590, 5G6 

47,221, 710 
$1, 367,602 

2, 358, 007 ·-·············· $78,282 ··············-· 
20, 282, 778 1, 286, 678 
8'1, 528, 473 $361, 153 

6,871, 480 
$898,617 

25, 038 
$3, 858 

New York Ohio. Pennsylvania. 

4 12 25 

········-·-····· ·············-·· 1 
1 ................ •l 
3 12 20 

$245, 579 $1, 203, 265 $3,042, 029 
$245, 579 $1, 153, 265 $3, 027, 029 

$'20, 100 $53, 300 $233, 500 
$44, 300 $101, 335 $267, 947 
$35, 179 $105, 327 $915, 349 

$1'16,000 $593, 303 $1, GlO, 233 
··············2· $50,000 $15,000 

1 11 

23 38 189 
$211,430 $33, 301 $147, 202 

1 ·1 14 
$1, 500 $8,400 $36, 221 

22 34 175 
$21, 930 $24, 901 $110, 981 

21 33 158 
$21,280 $24, 001 $105, 487 

1 1 i7 
$650 $300 $5, 494 

76 1,031 2,363 
58 686 1, 665 
55 697 1, 578 

$25,399 $394, 676 $813, 692 

55 ;;u.1 1, 284 
$25,399 $353, 6•19 3736, 818 

___ ,, ............... 133 288 
.................... $41,027 $75, 760 

··-············· .................. 6 
·········--·--·· .................. $1,11'1 

64 682 1,305 
72 697 1,416 
73 652 1,341 
75 697 1,545 
76 646 1,545 
59 64'1 1, 365 
20 443 888 
20 644 1,233 
51 534 1,-195 
47 476 1,832 
51 412 1, 173 
54 245 769 

.................... 148 262 

...................... 178 291 

................... 178 292 

.................... 178 306 

........................ 148 303 
------·--······· 145 297 ......................... 118 244 
.................... 145 285 
..................... 127 3•1'1 
.................... 100 815 .................... 82 818 
...................... 49 196 

................. ················ 7 

.................. ................. 6 

.................... ················ 9 

................... ················ 7 .................. . .................. 5 .................. -····-------·--- 5 
··--······-····· .................. 7 
.................... . .................. 5 ...................... ----·-----······ 6 
.................... ................ 6 
. -. -....... -.... ················ •1 
.................. ................ 3 

$14, 058 $38, 963 $82, 169 
. . . .•. . ""ii;itii" $1, 800 $1, 175 

$3, 631 $11, 202 

$12, 897 $33, 532 $89, 792 

$366, 409 $5,012, 175 810, 364, 084 

9, 203, 923 157' 575, 523 821, 828, 795 
$278, 718 $3, 826, 777 $7,810,211 

................. ................ 2, 150, 607 
················ ··········-····· $71, 128 

224, 766 
$02,850 

8, 95-l, 389 
$820, 969 

8, 154, 969 
Sl, 797, 220 

164, 800 1, 678, 566 4, 003, 431 
$6, 592 $108, 095 s22s, 312 

All other 
states.' 

13 

················ ················ 13 

$1, 886, 119 
$1,811, 119 

$90,500 
$170, 103 
S459, 500 

$1, 091, 016 
$75, 000 . ............... 

87 
868, 067 

8 
$2•1, 600 

59 
ti-13, •167 

56 
1142, 587 

3 
lil!BO 

1,632 
907 

1, 175 
~68,089 

960 
S511,0llU 

189 
$51, 063 

20 
8'1, 760 

1,051 
1,0·12 
1,0M 

UM 
l,llHO 
1, 000 

702 
97U 

1,010 
836 
807 
775 

203 
203 
203 
201 
201 
201 
89 

200 
201 
1R8 
201 
17~ 

23 
21 
22. 
21 
23 
31 
85 
87 
SH 
21 
19 
20 

S7l,278 
$3,520 

$10, 068 

$57, 690 

$9, 207, ·13·i 

289, 727, O.Jl 
$7, 307, 258 

202,000 
$7,lfi.1 

6, 601, D76 
$1, 480,281 

900, 6<16 
$51, 760 

1 Includes establishments distributed ns foIIows: Indiana, 5, all controlled by <m.e company; Kentucky, 1; Maryland, 2; Michigan, 1; Missouri, 1: Virginia, 1; 
West Virginia, 2. 
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TABLE 21.-THE TIN AND TERNE DIPPING INDUSTRY: BY STATES, 1900-Continued. 

Material used-Continuecl. 
'l'otal cost-Continued. 

Palmoil-
Ponnds ••••••••..•••••••••••••••••••..••••.•..•.•••..•.••. 
Cost ....••.....••••......•..........•...•.•............... 

Sulphuric acid, tinning flux, bran, and pink meal. .....•.... 
Boxes and nails •.••••••••...•...••.•••...•.•.••..•....•..•... 
Fuel: 

Anthracite coal and cnlm-
Tons ......•...••••.••..••....•............•..•........ 
Cost ••.•............•••.•.••.....•..............•..... 

Bituminous coal and slaclt-
Tons ................................................. . 
Cost .................. "" .. •••····•·· .•.......•........ 

Coke-
Tons .•...•••.••.••.•..........•..•••...•.•.•........•• 
Cost .....•.....•....•••...........•....•.•••.......... 

Charcoal-
Bushels ...•..•••....•.......•..•....•................. 
Cost .........••..•.•....•.•.........•......•.........• 

gft~~'.·~~-~~~: :: : :::::: :::::: ::: : ::: ::: ::: ::: :: :: :: : :: : :: ::: 
Rent of power and heat ..................................... . 
Mill supp lies ................................................ . 
All other materials ••..........•..•......•................•... 
Freight ...........••.•••••..•..•.......•••••.•••.•..•......... 

Products: 
Total value ..••.................••.•.•..................•......••. 

Tinplates-
Pounds .......•••.....•...........•..•......•.•........... 
Value ........•..........••.......................•.•..... 

Terne platcs-
Pounds .•.....•....••...•••••.•......••••.......••......•. 
Vnlue ................................................... . 

Other sheet iron or sheet steel, tinned or terne plated- • 
Pounds .........••............•........•.•••.............. 
V11lne ................................................... . 

All other lH"odnets ........................................... . 
Custom work and repniring ••..........••.••.••.....•.......• 

Tin and terne plates exported during the year: 
Pounds .......••.....•.......•.•......•..•...............•.•...... 
Value ..............................•.......•................••... 

Dailfo'io~fa~~::. ~: -~~!~~:~~~~~~:. :~1~'.~: ................................ . 
Tin pltttes, pounds •.•............•.•••..•..........•.......•. 
Terna plates, ponnds ......................................... , 

Com arison of products: 
Wumberof cstnblishments reporting for both years •............. 
Value for census ;-mtr ........................................... . 
Value for preceding business year .............................. . 

Power: 
Number uf cst111Jllshments reporting ............................ . 
Totnl horsepower, owned •................•.........•............ 

Engines, stenm-
Numbe1• ................................................. . 
:rrorsepo,ver ............................................. . 

Electric motors-
Number ................................................. . 
Horsevower .............•••.••.•...••••••...•••• .' .•.•..•. 

Other power-
Number ......••.•.••.••..••............•.•••••••......... 

EstabliRhm~:1~~8~¥~~~{lfcci "liy "i1iimlier· or". pers(i1is. cinployed.",. not. 
including proprietors 11rnl firm members: 

Total number or establislunents .... , •.•••.•.•••.••••......••..... 
5 to20 ......................................................... . 
21 to50 ....................................................... . 
51 tolOO ...................................................... . 
101to250 ..................................................... . 
251to500 .........•.•.••.••.................••.............•... 

United States. 

6, 511,645 
$282,227 
$187, 318 
$303,316 

4,456 
$6, 465 

35,048 
$<18, 059 

975 
$2,000 

556 
$122 

$34, 110 
$700 

~2,000 
$49, ms 

$164,345 
$52,352 

$81, 892, 011 

707' 718, 239 
~26, 553, 021 

141, 285, 783 
$5, 781, 12•! 

1, 000, •173 
$86,492 

$-181, 67-1 
$39, 700 

17, 939 
$897 

2, 782, 901 
2, 003,538 

729,363 

20 
$6, 146,455 
$-1, 014, 362 

56 
3, 913 

71 
B,505 

l6 
398 

1 
10 

57 
6 
9 

20 
19 

3 

Illinois. New York. 

198,046 
$10,439 

$1St~~5 

45, 390 
$2, 837 
$2, 255 
$2, 200 

................. 180 ................. _ $880 

5, 661 501 
$8, 231 $1,525 

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

················ 300 
···----····-···· $70 
.....•..•.. $700· ................ 

········--····-· 
......... $6; iii.5 • . •••..... $595" 

$718 $1, 081 ................... 36, 806 

$2, 081, 837 $463, 199 

47,296, 727 
$1, 999, 489 

5, 591, 01i0 
$258, 199 

.................. 3, 900, 000 

.................. $205, 000 

800, 000 ................. 
$80, 000 ------·-········ 

$2,3<18 ................ ................... ................. 
................. ................. 
.................. .................... 

142, 000 47,800 
1'12,000 27,800 ................. 20,000 

1 3 
$1, 395, 387 

$6·16, 117 
$4°'1,699 
$288,•101 

s 4 
480 162 

4 4 
880 1'10 

2 l 
100 12 

.................. ................... 

................... .................. 

4 
............ ""i" 3 

............. "i" 
l 
1 ................. 

................. ················ 

Ohio. Pennsylvanin. 

1,309, 820 2,572, 428 
$64,492 $133, 672 
$30,013 $86, 703 
$70,568 $14.5, 742 

·····-·········· 4, 276 

················ $5,585 

7,829 11, 820 
$7,352 $16, 088 

··----·······--· 25 
.................. $100 

················ ................. 
·········31;037" ..... """$i8;778" 
··-·-·········-· .................. 
·········31;i4.ii" ........ i:i6,"76ii" 

361, 927 
$1,802 

$.';, 518 
$18, 319 

&6,023,31'1 $12, 530, 991 

132, 163, 383 
&1,623, 930 

256, 879, 332 
119,137, 483 

30, 146, ~21 
$1, 176, 773 

77, 129, 648 
113,263, 769 

................. 200, 473 

.................. $6, 492 
$204, 611 3123, 2•17 
$18, ODO . ................. 

................. 17, 939 

................... $897 

495,500 1, 198, 001 
3!i8,500 791, 888 
137,000 406, 113 

2 8 
$249, 004 
3152, 045 

S2,250, 978 
$1, 70•1, 592 

12 2•! 
612 1,620 

17 29 
680 1,'116 

1 10 
32 i94 

..................... 1 

................. 10 

12 25 
1 1 
1 6 
7 7 
3 9 

.................. 2 

All other 
states.1 

1, 885, 961 
$70, 787 
$•9, 705 
38<1,206 

................ ................. 
9, 237 

$14,913 

950 
$1, 900 

256 
1152 

$8,295 

··· · · · · ·· · i2;ooo 
$8, 1\07 

$96, 101 
325,425 

$10, 792, 670 

265, 787, 747 
89, 533, 920 

30, 109, 214 
111,085,582 

. .................... 
···· ·· · ·si6i;~68 

$21, 700 

.................... . .................. 
Si9, 600 
688, 350 
166, 250 

G 
Sl, 3,15, 392 
$1, 223,207 

13 
1, 0<19 

17 
989 

2 
60 

.. ................... . ................. 

13 
1 
1 
4 
6 
1 

1 In9l11des c8tabllshmcnts dlstribnterl as follows: Indiana, 5, all controlled by one company; Kentucky, 1; Maryland, 2; Mlciligan, 1; Missoml, 1; Virginia, 1; 
West Virginia, 2. 

'J'ABLE 22.-THE TIN AND TERNE DIPPING INDUSTRY: IDLE AND BUILDING ESTABLISHMENTS, BY STATES, 1900. 

JDI,E ESTABLISHMENTS. BUil,DING ESTABLISllMllNTS. 

United States. Ohio. 

Number of establishments .......................................... . 
-Character of organization: 

Incorporated company .......................................... . 
-C11pital: . 

Tot~~r1~i:,;~;::::::::::::::::::::::::::::::::::::::::::::::::::: :: !t8; l~~ 
Machinery, tools, am! implements........................... $6, 000 
Cash and sundries ........................................................... . 

Daily cnpac!ty of plant-single tum: 

1 

1 

s2$~~g 
$fi00 

Sl, ooo 
................. 

2 

2 

Tin pl11teR, pounds .......•........•.....•......•.•......•••.....•• 
l'o\~~;ne plates, pounds ............................................ . 

15, 000 12, 000 •...••••. ti; 000. 
Number of establishments reporting •...•.•..•.....• , ••......•••• 
Total horsepower, owned •....•...............•...•••.••.........• 

Engines, steam-

ii~~~;6,ver·:::::: :~.:::::::::::::::::: :·:::::::::::::::::: 

2 
840 

13 
840 

1 
800 

12 
800 

Pennsylvania. United States. Michigan. Pennsylvania. 

1 1 

1 1 

$25,000 $580, 259 $529, 250 $51, 000 
$10,000 $30, 000 $20, 000 $10, 000 
$10,000 $<10, 000 $20,000 $20, 000 
$5,000 $322, 250 ~317, 250 $5, 000 

············-··· $188, 009 $172, 009 $16, 000 

15,000 ................................ ;········· •••••·• 

··1 ::••••:••·······1•••············•1•··············· 
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LEAD, COPPER, AND ZINC, SMELTING AND REFINING. 

By CHARLES KIRCHHOFF, Ercpe1't Spec'ial Agent. 

In the earlier stages of the development of our re
sources of the base and precious metals, particularly in 
the Rocky Mountain region, the absence of railroads 
and the high cost of transportation made local metal
lurgical treatment a necessity. The mining of ores and 
the subsequent working of them were frequently car
ried on by the same individual, firm, or corporation, 
and it was difficult to ascert!tin the amount of capital 
invested in each, or make a division of the aggregate 
labor of the establishment between the two processes, 
or e8timate the value o:f the ore when charged into the 
smelter. These difficulties appear to have rei::iulted in 
combining the statistics for mining and the milling ancl 
smelting and refining of ores at all prior censuses ex
cept that for 1870. At the census o:f 1870 a sepamtion 
was made of the mining and manufacturing, and the 
treatment of the ores after their delivery from the 
mines was Classed as manufacturing. The statistics for 
the two branches of the industry arc i1gain separated at 
the census of 1900, and those for the smelting of ores 
and the refining and sepamtion of the metals are in
cluded in the report on the mmmfoeturcs. 'l'he statis
tics for mines, mining, n,ncl ore dressing will be pre
sented in subsequent reports, to be published in con
formity with section 8 of the act of Congress of March 
3, 1899, providing for taking the Twelfth and subse
quent censuses. 

The crushing and milling of quartz, the separation of 
gold and silver from the ore in concentrating and sepa
rating plants, operaited either under the cyanide process 
or other methods, are so closely allied with the mining 
industry that the statistics will constitute a part of the 
report on mines and mining, and will not be included in 
the report on manufactures. vVith the exception of the 
extraction of iron from iron ore in blast furnaces, which 
will b~ treated in the speCial report on iron and steel, 
the statistics presented herewith include all the data col
lected by the Twelfth Census regarding the smelting of 

ores ttnd refining of the crude metals or metal alloys 
obtained in smelting. 

Copper !Lnd lead ores frequently contain paying quan
tities of gold m1d silver l and a large tonnage of the ''dry 
ores" of gold and silver free from base metals is smelted 
with the lead and copper ores to facilitate the extraction 
of the metals. In these cases the base metals are merely 
the carriers for the precious metals. The reports for a 
number of the smelters and refiners show that the value 
of the precious metalR exceeded the value of the base 
metals, while other reports show that the smelting of 
lead is only incidcnbtl to the extraction of the precious 
metals itnd the subsequent parting operation. lf the 
principle were followed of classifying schedules accord
ing to the product of chief value, a number o:f those 
included in this report would he classifi~d as refineries 
of gold and silver. 'l'his report, however, includm1 the 
returns from all establishments in which copper or lead 
ore was smelted or refined, irrespective of the value of 
these baser metals as compared with the value o:f- the 
other products of the ost!thlishment. From tho reports. 
of the copper mid lead smelters and refiners proscntcd 
herewith, it itppears thitt they produced 83,050,828 fine 
ounces of silver ancl 2,789,188 fine ounces of gold during 
the calendar yei1r 1899. According to the report of the 
director of the mint, there were 54,7(3'1,500 ounces of 
silver tmd 3,437,210 ounces of gold produced during the 
calendar year 1899; but this does not include the prod
uct of the foreign ores 1111d furnace materials treated i.n 
bond, and, on the other hand, the gold reported by the 
smelters does not include the products of placer mining· 
or products that do not pass through the smelter, but 
which are incl\1ded in the. report of the director of the 
mint. Thus the amounts reported by the director o:f 
the mint are not comparable with those shown in this. 
report. 

Smelting and refining being reported as an adjunct to 
the mining industry at the census of 1890, no attempt 
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was made to secure data which would be in harmony 
with the returns obtained for manufacturing industries, 
and it is therefore impossible to present comparable 
statistics for all the items reported for 1900. 

If the three branches of the industry are ranked ac
cording to the value of their products, including the 
precious metals, lead stands first, copper second, and 
.zinc third. The reports for each industry relate to the 
calendiu year 1899, although in isolated instances the 
returns from individual producers were given for their 
fiscal years. 

Table 1 is a consolidated summary of the totals for 
the 3 industries, lead, copper, and zinc, smelting and 
J:efining. 

TADLE 1.-SUMMARY FOR THE UNITED S'I.'ATES OF 'I.'HE 
LEAD, COPPER, AND ZINC SMELTING INDUSTRIES: 1000.1 

""" 

Copper. I Zinc. Total. Lead. 

Number ol establish- i--
ments .................. 117 39 47 ' :n 

Capital.. ................. $139, 354, 138 $72, 148, 933 $53, 063, 395 $1'1, 1<11' 810 
J,anrl. .................. $8, 039, 848 $3, 704, 552 $2, 091, 415 $2, 2·18, 8711 
Buildings .............. $43, 116, 399 $21, 974, 850 $15, 670, 959 $5, ·170, f1UU 
l\ltlchinery, tools, aud 

implements .......... $34, 187, 168 $26, 480, 025 $5, 771, 389 $1 I '.Kl51 7fl'1 
Cash and sundries ..... $54, 010, 728 $19, 989, 506 $29, 529, 632 $4, 1m, r.uu 

Salaried officit1ls, clerks, 
etc" number ___________ 1, 121 425 ,188 ~08 

Salaries .................. $2, 150,018 $75•1, 913 $954, no5 I HlO,:!UO 
Wage-earners, average 

number ................ 2-1, 512 8, 319 11, 324 I ·1, ~GO 
Toto.I wages .............. $15, 973, 626 $5, 088, 68·1 $8 1 529, 021 I $2 13flfli \1';!1 
Miscellaneous expemes .. $3, 088, 00711 $1, 166, 210 $1, n~2. 3251 $;100, .m 
Cost of materials used ... $279, 61i5, 350 $144, 195, lO:l $122, 17·1, 129 $1:J, 28ll, Orll! 
Value olprodncts ........ $358, 786, 472 $175, 466, 304 $165, 131, 670 $18, 188, ·l\lM 

1 This report ls for the c11lcnd1tr year 1899. 

I! 
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LEAD, SMELTING AND REFINING. 

Table 2 shows the totals for the establishments reported at the Twelfth Census as engaged in the smelting 
and refining of lead. 

TABLE 2.-LEAD, SMELTING AND REFINING: SUMMARY FOR THE UNITED STATES, 1900.1 

United States. Colorado. Missouri. Montamt. All other st1Ltes 
and tenltOl'ies.2 

Number or establishments ....................................... . 

Cap~~~ci.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Buildings .................................................... . 
Mitchinerr, tool~, 1mcl implements ........................... . 
Cash and sundries .......................................... .. 

Sal1trled oflicialR, clerks, etc., number ........................... . 

39 
$72, 148, 9~3 
$3, 7o.1, 552 

$21, 974, 850 
$26, 480, 025 
$19, 989, 506 

8 11 
$22, 5u9, 715 $944,fi39 
$1,057,26'! $107,000 
$7' 064, 0'10 lt269, 550 
$8, 752, •114 $61, 128 
$5, 695, 997 $506,861 

137 

3 17 
$2,858, 158 $-15, 776, 521 

$63, 334 $2, 470, 9M 
$939, 953 $13, 701, 807 

$1,rnl, 663 $16, 474, 820 
SG63, 20s $13, 123, 440 

Snhtrics .......................................................... . 
Wage-earners, average number .................................. . 
Total wages ...............................•••............•••...... 
Mlscell1meous expenses •••.....................................••. 
Cost of materials used• ........................................... . 
Value.of p1·oducts• .............................................. .. 

425 
$754, 913 

8,319 
$S, 088,684 
$1, 160,210 

$144, 195, 163 
$175, 466, 30<1 

$288, 119 
3,316 

$2, 890, 388 
$154,001 

$33, 996, 975 
$40, 732, 271 

85 
$47,360 

•174 
$255,590 
$41,565 

$3,317,558 
$3,852,435 

27 220 
$73,818 $345,616 

563 3, 91l6 
$397, 771 $2$044, 940 
$47,626 923, 018 

$4,835, 771 $102, 044, 859 
$5,26!1,253 $125, 617, 345 

1 This report is for the calendar year 1899. 
2Includes establishments distributed as follows: California, 1; Idaho, 1; Illinois, 2; Iowa, l; Kansas, 2; Nebrusk11, 1; New Jersey, 2; New Mexico, 1; Texa.s, l; 

Utah, 2; Virginia, 1; Washington, 2. 
•The difierence between the cost of materials and value or p1·ocluct, ns shown in Tables 1 and 2 and in Table 13, is caused by the dupl!cation in the latter 

tnble of the intermediate product between the ore a.nd tho refined metal, amo1111ting to $25,508,208 in the United Stntes-$9,204,735 in Colorado and $16,803,408 in all 
other states. 

In addition to the 39 active establishments shown in 
Table 2, there were 3 idle establishments with a capital 
of $629,871: 1 located in Missouri, 1 in :Nevada, and 1 in 
Utah. 

The primary object of the statistics for the industry, 
as compiled at the census of 1890 and published in the 
Report on Mineral Industries, was to show the total 
quantity of lead produced. They do not show the num-

her of establishments or capital engaged in the industry 
or the total value of the products; and the statistics 
concerning employees, salaries, wages, and expenses 
were not compiled in conformity with the methods fol
lowed in compiling the statistics for manufactures, and 
therefore can not he used for purposes of comparison. 
Table 3 shows the totals for the leacl smelting and 
refining works as reported ut the census of 1890. 

TABLE 3.-LEAD, SMELTING AND REFINING: 1889.1 

Exp{V~~~~:~~'.:~:~~::::::::::::::::::::::::::::::::::'.::::::::: 
Salnries .....•...•........•..•.••......•••.•.•..••....•.•... 
Supplies 1tnd nrntcrlals ............•..••.•.•..........•.•.. 
Rent, insurance, taxes, etc ............................... . 
Contractors .............................................. .. 

Number of employees: 
Ofliceforce ............................................... . 
Foremen.········-~·-··-···--·-···············-----·-· ... . 
Mechanics ................................................ . 
Laborers ..•....•...•............................•.••••.••.• 
Boys ...............•.•.•.....................•.••.•........ 

Average dnily wnges: 
Foremen ................................................. . 
Mechanics ................................................ . 
LflbOrers .................................................. . 
Boys ..................................................... .. 

Sll, ,157, 367 
$-1, 228, 63·1 

$510, 710 
$5,lM,082 
$1,489, 715 

$73, 020 

249 
173 
354 

5,595 
g 

$8.98 
82.93 
S2.15 
S0.50 

A vcrage <lflyH employcrl: 
liloren1c11 ... .................................................... -
Mechanics ............................................... . 
!,a.borers •.•...........••..••••............•••.....••.•.... 
Boys .................................................... .. 

Products: 
lleiined lea.d (short tons) ............................... .. 
Fine copper in matte (pounds) .......................... . 

Stock: 
Base bullion ishort t.ons1, January 1, 1889 ................ . 
Base bullion short tons ,Jmrna.ry 1, 1890 ............... .. 
lleflned le1id short tons , Januari• 1, 1889 ............... .. 
llefmed lead short tons , January 1, 1890 ............... .. 

837 
322 
B07 
386 

182, 967 
4, 195, 929 

1,474 
4, 730 

12,058 
9,230 

l Mineral Industries in Lhe United States, Eleventh Census, Lend and Zinc, page 172. 

The industry has made great progress during the 
pa3t decade, and the methods of manufacture and man: 
agement have changed so materia1ly that the quantity of 
the product is the most reliable indication of the extent 
of the increase. The lead product for 1888 amounted 
to 182,967 short tons of refined lead as compared with 
293,965 short tons in 1899, an increase of 110,998 short 
tons, or 60. 7 per cent. On account of the different 

PART IV--MANF--9 

methods of treating the smelting industry prior to 
1889, census figures which are comparable with 
those of 1899 are not available for these earlier 
years. Statistics of lead production, based on returns 
from the smelters of the country, have, howeve:r:, 
been complied by the Geological Survey since 1873, 
and a condensation of these statistics is presented in 
Table 4:. 

(129) . 



130 MANUF AOTURES. 

TABLE 4.~PRODUCTION OF REFINED LEAD IN THE 
UNITED STATES FROM 1873 TO 1899. 

YEAR. 

,mt::::::::::::::::::::::::::::::::: 
1875 ...•• - •••. : ...•..•••••.........•••• 
1876 •••• - .••.•••••••••.•••••••••..••••• 
1877 •••••••••.••••••••••.•••••••••.•••• 

1878 .................................. . 
1879 ••••.•.•.••••••.••..••.•••••••..••• 
1880 ••..••.......•.•••..............••. 
1881. ................................. . 
1882 •••••••••••••••.••..••••••••• ····•• 

1883 ••..••••.•••.••.••••.••••.•..•••••. 
1884 ...••••.•...••...•••....•....•.•... 
1885 •••••..••.••.•..••.••.•••••••.••••• 
188-0 .................................. . 
1887 .••.•..•..••••••••.......•..•..••.. 

1888 ...•...••.•......••.•..•..•.•.....• 
1889 .................................. . 
1890 ••••.......•.••.•••......•.....•••• 
1891. ....•••..••..•..••••..•...••...••. 

1892 ••........••.••..•.•...•..•.••...•. 
1893 .................................. . 
1894 ....•••••..•••.....•..•.....•.....• 
1895 .................................. . 

1896 .................................. . 
1897 .................................. . 
1898 •....•.•••••.•....••....•.......... 
1899 ................................. .. 

Total pro· Desilverized Soft lead. 
dnctlon. lead. 

Short tons. 
42, 540 
52,080 
59, 640 
64, 070 

. 81, 900 

' 91, 060 
92, 780 
97, 825 

117,085 
132,890 

143, 957 
139, 897 
129, 412 
135, 629 
160, 700 

180, 555 
182, 967 
161, 754 
202, <106 

213, 262 
229, 333 
219, 090 
241,882 

264, 994 
291, 036 
310, 621 
304, 302 

Short tons. Shm·t tons. 
20, 159 22, 381 

. ···-··34;969" ....... ii;7iii" 
37, 649 26, 421 
50, 748 31, 152 

64, 290 26, 770 
64,650 28, 130 
70, 135 27, 690 
86, 315 30, 770 

103,875 29, 015 

122, 157 21,800 
119, 965 19, 932 
107,•137 21, 975 
lH,829 20,800 
135, 5f>2 25,148 

151, 465 
153, 709 

29, 090 
29, 258 

130,403 31, 351 
171, 009 31, 397 

181,584 31, &78 
196,820 32, 513 
181, 40·1 37' 686 
201, 9U2 39, 890 

221, 457 43, 537 
247, 483 43, 553 
2U7, 842 42, 7i9 
263, 826 40, 566 

Table 5 shows the total production of lead in each 
state and territory for the year 1899 as reported by the 
39 establishments included in this report. 

TABLE 5.-PRODUCTION OF REFINED LEAD IN 1899, BY 
STATES AND TERRITORIES, IN SHORT TONS. 

ST.A.TES AND TERRITORIES. Total. 
Hartl or All other 

Soft lend. 11ntimonial (in~f{~ging 
lead. bore bars). 

----------1--- ---··----1----
United States • . .. • • . • . . . . . . . . 293, 965 45, 237 8,393 240,335 

California.......................... 8, 945 .. . . . ... • • 596 8, 3.19 
Colorado........................... 22, 06·1 . . . . .. • • • • 702 21, 862 
Iditho ........................................................................ .. 
Illinois............................. 35, 897 71 9U 34, 885 
Iowa........... . .. • . . . . . . . . . . . . . . . . 400 400 ....................... . 

Kansas............................. 41, 959 398 1, 328 40, 233 
Missouri • . . • • • • . . . • . . • . . . . • • . • . • . . . 41, 976 41, 976 ..•••••••.••.•••.••..•.• 
Montana ...................................................................... . 
Nebraska . . . • •• •• .. ••• . • • . • •• • • • . • • 59, 381 2, 119 2, 624 M, 638 
New Jersey • • . . • .. • • • • .. • .. .. • • . . . . 80, 856 113 2, 202 . 78, Ml 

New Mexico .................................................................. . 
Texas ......................................................................... . 
Utah .......................................................................... . 
Virginia • • . • • . • • . • • . . . .. . . • . • • • . • • . 160 160 ....•••.•.••.••.••••.••• 
Washington........................ 2, 327 . . . . . •. • . . . .. •. . . • . . • . 2, 327 

The total production, 293,965 short tons, for 1899, 
shown in Table 5, is 10,427 short tons less than the 
total shown in Table 4. This difference is due princi-

pally to the fact that in the returns of the United States 
Geological Survey the product of by far the greatest 
smelting interest, the American Smelting and Refining 
Company, is that of the calendar year, while the statis
tics for the Census Office, for the majority of the con
stituent plants, cover the fiscal year of that consolidation. 
The fiscal year was accepted because it was the first 
which had elapsed since the organization of the Ameri
can Smelting and ·Refining, Company. Moreover, a 
considerable tonnage of soft lead, which in the reports 
•of the Survey is usually included with desilverized lead 
(since it is thus marketed), was, for the census report, 
segregated hy two lead smelting and desilverizing 
plants. 

The production of lead for the year 1899 was tho 
largest in the history of the industry with the exce-p
tion of that of the previous year, 1898. A large 
expenditure is necessary to the esfoblishment of fL fully 
equipped plant for the smelting and refining of ores, 
and this, combined with the location and character of 
the raw materials, has resulted in confining the industry 
to a few large establishments. Of the 39 establish
ments reported, 15 are owned by one company, which 
thus controls a large percentage of the product. 

As shown by Table 4, there has been an almost con
stant increase in the quantity of leacl produced, and 
while statistics showing the increase in capital, employ
ees, or wages are not available, Table 2 shows that tho 
industry had an invested capital of $72,148,933 in 189U, 
gave employment to 8,319 wage-earners, paid $5,088,684 
in wages, while its products were valued at$175,466,304:. 
The practice of using lead as the carrier for the precious 
metals, and thus extracting them more cheaply than by 
the older methods, largely increased the quantity of 
the precious-metal products. The value of the gold 
and si1ver included in the $175,466,304:, shown as prod
ucts in Table 2, amounted to $130,205,375, or 74.2 p~r 
cent of the total. In this connection it should be stated 
that the foreg·oing value is that of both smelted and 
refined gold and silver. The value of fine gold and sil
ver included in the total value of products in Table 2 iH 
$94:,153,824; the difference, $36,051,551, is the value or 
gold and silver in base bullion of smelters in which 
refining and desilverizing are not a p11rt of the process. 

Table d presents the statistics for the eshlblishmcnt.':l 
located east and west of the :Mississippi, respectively. 

TABLE 6.-LEAD, SMELTING AND REFIRING: ESTABLISHMENTS BY LOCATION, EAST AND WEST OF THE 
MISSISSIPPI RIVER, 1900.1 

============================;==========~====··· -

Number of establishments ................................................................................ . 

~:r;:r~a.-oilici.1i8,'cie;Ii:8; ete::; iiiii:iiii0<·::::::: :: : : : : : : : : :: : : : : :: : : : : : :: : : : : : : : :: : : : : : : : : : : : : :: : :: : : : : : : : : : : : 
Salaries ................................................................................................... . 

~1!!N~g::-;~;.~:~~s~~:~:~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
1 This report ls for the calendar year 1899. 

United States. 

39 
$72, 148, 933 

425 
$754, 913 

8,319 
$5,088, 684 
Sl, 166,210 

East of the 
Mississippi. 

5 
$8, 975, 079 

36 
$69, 502 

715 
1453, 787 
$87, 660 

West of tho 
Mississippi. 

:H 
563, 173, :~J 

3685,41 t 
7,GCH 

84, 034,8117 
llil, 078, MO 
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TATh',E 6.-LEAD, SMELTING AND REFINING: ESTABLISHMENTS BY LOCATION, EAST AND WEST OF THE 
MISSISSIPPI RIVER, 1900-Continued.1 

United States. East of the Wost of the 
Mississippi. Mississippi. 

Materials used, aggregate cost ............................................................................ . 
Smelting, total cost ................................................................................... . 

Domestic ore, tons ...................................... _. ........................................ .. 
Cost .............................................................................................. .. 
Foreign ore, Lons ............................................................................................... . 
Cost ............................................................................................... . 

Refi:0~;g~;3~°'l~~;bu.iiiciil·, ·101;;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Cost .............................................................................................. .. 
Foreign base bullion, tons ......................................................................... . 
Cost ............... , ............................................................................... . 

All other materials, including fuel, freight, mill supplies, etc., cost .................................. .. 

$169, 703, 366 $32, 963, 166 $136, 740, 200 
$60, 868, 480 $1, 208,fl68 $59, 659, U12 

1, 667, 545 404 1, 667, 081 
$53, 532, 321 $15, 520 $53, 516, 801 

284, 914 12, 921 271, 9U3 
$7, 336, 159 $1, ms, o.1s $6, 143, 111 

$100, 802, 504 $30, 688, 133 $70, 11'1,371 
180, 998 4:i,000 135, 998 

$80, 940, 771 $12, 006, 867 $68, 933, 901 
78, 939 76, 810 2, 129 

$19, 861, 733 $18, 681, 266 $1, 180, 467 
$8, 032,882 $1, 060,465 $6, 065, 917 

Pro~~~t;~~~,t~~lev~fi\~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Nornirgcntiferous ores, total value ............................................................... . 

so1t lend, pounds ............................................................................. . 

r~~deo-;_:ici.e;iiciuncis: :::::::: :: : : : : :: : :: ::::::: :::: ::: :: : : :: :::: :: : ::: : :::::'.: :::: :::::::: :: :::: 
Value ........................................................................................ .. 

Argentiferons ores, total vahrn ................................................................... . 
Lend contents of base bullion, pounds ...................................................... .. 
Value ........................................................................................ .. 
Silver, fine ounces ............................................................................ . 
Value ...................................................................................... .. 
Gold, fine ounces ............................................................................ .. 
Value ........................................................................................ .. 

~~~gg~ :.~~ ~~'.!:~. ~~ .1'.1.~~t-~ .. :~_1'.1:~."-::::::::::::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : 
Refining and desllverizing, total value ............................................................... . 

Hard or rmtimonlnl lend, pounds ................................................................. . 
Value ........................... : ................................................................. . 
All other lead (including Dor.; bars), pounds ................................................... . 
Value ............................... : ............................................................. . 
Dore bars, contents of precious metals, total v1ilue ............................................... . 

~~j';~~·. ~~~ ~-~~-c.:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : 
Gold, fine ounces ............................................................................ .. 
Value ...... , .................................................................................. . 

All other products, value ............................................................................. . 

$200, 974, 507 $38, 992, 943 $161, 981, 504 
$81, 1<12, 773 $1, 507, 583 $79, 635, mo 

$4, 114, 336 $29,610 $4,08'1,726 
90 473 286 686, 703 89, 786, 583 
$3: 801:242 $29,610 $3, 771, 632 
10, 329, 804 ··············.--···· 10, 329, 80<1 

$299,201 .. ...••.. $i,",fri,"li7:i" $299, 201 
$77, 028, 437 $75, 550, <l!H 
402, 324, 60fi 1,523, 330 400, 801, 275 
$15,MG,GGl $57, 02•1 $15, 489, 637 
52,UH, 752 2,043,033 50, 508, 710 

$31, 185, 203 $1, 217, 309 $29, 967, 83•1 
1, 322, 177 8,825 1, 313, 352 

$26, 528, 171 $178,580 $26, 349, 591 
2G, 91H, 031 · 150, ODO 26, 81'1, 031 
$a, 768, ,102 $25,000 $3, 743, •102 

$115,527,046 $35, 539, 270 $79, 987, 776 
16, 785, 097 6, 286,000 10, 499, 097 

$701, 082 $202, 912 $<138, 170 
480, 070, 83·1 226, 852, 000 253, 818, 834 
$20, C.72, 140 $9,663, 9Gl $11, 008, 179 
$9<1, 153, 824 $25, 612, 397 $68, 541, 427 
70,420, 917 31,ffl9, 725 38,801, 192 

$42, 143, 703 $18, 908, 707 $'28, 23•1, 996 
2,51'!,836 325,1'11 2 189 695 

$52, 010, 121 $6, 703, 690 $<15: 306: 431 
$<!, 318, 581 $1, 9'16, 090 $2, 372, •191 

'This report Is for the calendar year 1899. 

From Table 6 it appears that 34 o:f the 39 esfablish
ments are located west o:f the Mississippi. The total 
capitalization o:f these establishments was $63,173,854, 
or 87.6 per cent of the total for the industry. They 
gave employment to 7,604 wage-earners, or 91.4 per 
cent o:f the total, and their yearly wages amounted to 
$4,634,897, or 91.1 per cent o:f the total. Their prod
ucts were valued at $161,981,564, or 80.6 per cent of 
the total value o:f all products. The establishments 
located in the Western states were engaged lttrgely in 
the smelting o:f ores, as indicated by the :fact that the 

·cost of the ores consumed by them was $59,659,912; 
being HS per cent of the total cost of all ores. 

products of the smelting plants of these 8 establish
ments (or an aggregate product of $30,530,610 from 
smelting argentiferous ores). Of these products, 
90,412,486 pounds of lead, 16,784,853 ounces fine of 
silver, and 580,178 ounces fine of gold, the aggregate 
value of which amounted to $25,508,203, were again 
charged as mttterials for the refinery, and ultimately 
appear in the finished products of the esta11lishments. 

The object of the inquiry of the Twelfth Census 
regarding the smelting and refining o:f lead was to 
obtain from each establishment such informatio~1 as 
would make it po1::1sible to present separately the 
statistics :for both branches o:f the industry when 
carried on either in the same or in separate plants. 
Under these conditions it was necessary to ascertain the 
quantities and vnJues o:f the materials and products of 
the smelters and refineries, respectively. In 8 establish
ments both processes were carried on. Two of these 
establishments produced 4,463,312 pounds· o:f soft 
lead, valued at $176,574, from nonargentiferous ore. 
Besides this, there were 119,019,138 pounds of lead, 
valued at $4,052,228; 19,570,396 ounces fine of silver, 
valued at $11,483,315; 646,142 ounces fine of gold, 
valued at $13,120,675; and 6,496,137 pounds o:f copper 
contents of matte, valued at $983,392, reported as the 

As practically the entire product of the smeltClrs, 
with the except.ion of: those smelting nonarg·ent.iferous 
ore, ultimately reaches the refinery as its raw material, 
the extent o:f duplication in the aggregate cost. of 
materials and products for all establishments engaged 
in both bmnches o:f the industry is much greater than 
is indicated by these figures. It is, howeve1·, only when 
materials ltnd prodnct1::1 are twice ineludcd in the report. 
for the same establishment that they are considered as 
duplicated in the statistic:; presented in this report. 
While it is necessary to include this duplication of 
quantities and values in statistics showing the totals for 
the different. materials itml products o:f the smelters and 
refiners, respectively, they have been eliminated from 
Table 2, in which the origfoal cost of materials and 
final value of products only are preseµted for the entire 
industry. 

Of the 39 establishments reported, 30 were engaged 
in smelting only, 1 in refining and desilverizing, and 8 
in both branches of the industry. Of the 38 smelters, 
37 reported the consumption of domestic ore amount
ing to 1,667,545 short tons, valued at $53,532,E21, and 
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9 the consumption of 284,914 short tons of foreign ore, 
valued at $7,336,159. The.9 refiners and desilverizers 
reported the consumption of 180,998 tons of base bul
lion from domestic smelters, valued at $80,940,771, 
and 5 the consumption of 78,939 tons of foreign base 
bullion, valued at $19,861,733. 

Table 7 shows the quantities of domestic and :foreign 
ores, and of base bullion, respectively, consumed by 
smelters and refineries in each of the states and terri
tories in which the industry appeared in 1899. 

TABLE 7.-QUANTITIES OF ORE SMELTED AND BASE 
BULLION REFINED AND DESILVERIZED: 1900.1 

STATES AND TEPRITOR!ES. 

SMELTERS, 

Domestic 
ore. 

Foreign 
ore. 

REFINEl!S AND DE$ITI· 
VERIZEl!S, 

Domestic 
base bul

lion. 

Foreign 
base bul

lion. 

ShoJ"t to7UI. Shoi·t tons. Short tons. Short tons. 
United States............ 1, 667, 545 284, 914 180, 998 78, 939 

Cal!fornia...................... 34, 860 5, 600 10, 462 .......... .. 
Colorado....................... 1, 050, 957 932 25, 794 ........... . 
ld1LhO.... .. . . . .. • .. . . . .. . .. • . . . 3, 402 .. • • • • . • . . . . . ...................... . 
Illinois......................... 90 . • . .. . .. . . .. 36, 572 2, 497 
Iowa........................... 400 ................................... . 

19, 278 . . . .. . . • .. • • 46, 767 660 
68,719 ................................... . 

Kansas ....................... .. 
Missouri ...................... . 
Montana ..................... .. 
Nebraska ..................... . 

145, 361 3, 750 
32,211 3,726 ·····52;096" :::::::::::: 

New Jersey .................. .. 149 12, 921 8, 428 74, 313 

15,122 ············ .. ·•••·•··•· .......... .. 
84, 295 252, 887 ....................... . 

New Mexico ................. .. 
Texas ........................ .. 

171,034 ............ ··········•· ........... . 
225 •••········· ...................... .. 

41, 439 5, 098 879 1, 469 

Utah ......................... .. 
Virginia ...................... . 
Washington ...••...........••.. 

1 This report io !or the calendar year 1899. 

As shown by Table 7,.284,914 tons, or but 14.6 per 
cent of the total quantity of ores consumed in smelters, 
were imported, while of the 259,937 tons of base bullion 
credited to refineries and desilverizers, 78,939 tons, or 
30.4 per cent, were imported-a difference to be ac
counted for by the fact that considerable quantities of 
foreign ore are smelted before being sent into the 
country, only the refining and desilverizing being done 
here, almost entirely in bond. Of the total quantity 
(284,914: tons) of foreign ores consumed in smelters, 
252,887 tons, or 88.8 per cent, were consumed in Texas. 
A large part of this ore is imported from Mexico and 
smelted near the border. Of the 78, 939 tons of foreign 
base bullion consumed in the refineries and desilver
izers, 74,313 tons, or 94.1 per cent, were reported by 
the refineries of the state of New .Tersey. How little 
of this foreign lead remains in the United States is 
shown by Table 13, 148,300,164 pounds of foreign lea.cl, 

valued at $5,517,569, being desilverized and refined iu 
bond and reexported. 

Table 8 gives the quantities and value of the di.fferont 
classes of products and the number of establishments 
reporting each class. 

TABLE 8.-QUANTITIES AND VALUE OF PRODUCTS AND 
NUMBER OF ESTABLISHMENTS REPORTING EACH 
CLASS: 1900.1 

Number 
of estab- Unit of 

CLASS, lish- Quantities. 
mcntsre- measure. 
porting. 

Smelting nonargentiferous ores: 
Soft lend ........................ 17 Pounds .. 90, 473, 286 
Lend oxide ...................... 3 Pounds .. 10, 329, 80,1 

Smelting argentiferous ores: 
Lead contents of base bullion ... 23 Pounds .. 402, 324, 605 
Silver ........•.••.....•.......... 23 Oz.fine .. 52, 641, 752 
Gold ............................. 22 Oz.fine .. 1, 322, 177 
Copper contents of matte ........ 19 Pounds .. 26, 964, 031 

Refining and desllverizinf 
Hard or antimonlal lea ........ 8 Pounds .. 16, 785,097 
All other lead (including Dore 

bars) .......................... 9 Pounds .. 480, 670, 834 
Dore bars-contents of silver •..• 9 Oz. tine •. 70,,120,917 
Dore bars-contents of gold ..... 9 Oz.fine .. 2, 514, 836 

1 Tbis report is for the calendar year 1899. 

•" ~- -

Vnlu cs. 

$3,801, 
2110, 

16, f>HI, 
Hl, lH.t"l1 

20, f>2H.~ 
3,708, 

701, 

20, 672, 
,12,Hll, 
52, 010, 

--

).10 
703 
rn1 

The quantities and values shown in Ta.ble 8 are tho 
totals for smelting and refining, respectively, nm1 
include the duplications that 1trise when both branchoH 
of the industry are carried on by the same establishment. 

There were 15 establishments engaged in smeltinp; 
nonargentiferous ores only, 21 in smelting argentifor· 
ous only, and 2 in smelting both va.rieties of orm;. 
Table 8 shows that all the 17 establishments using non
argenti£erous ores were engaged in the production of 
soft lead, the total quantity produced being 90,473,280 
pounds, valued at $3,801,24:2. Three establishmcnt,1:1 
produced 10,329,804 pounds of lead oxide, valnetl nt 
$299,201. 

Silver is the product of greatest value for the establiHh
ments smelting argentiferous ores; 23 esta.blishl11l\Ht~ 

reported 52,641, '752 ounces, valued at $31,185,203, whih' 
22 establishments reported 1,322,177 ounces of gold. 
valued at $26,528,171. Gold is the product of ehiof 
value for the refineries, 9 establishments reporting: 
2,514,836 ounces, valued at $52,010,121, as compared 
with 70,420,917 ounces of silver, valued at $42,143, 70il. 
The total lead product of the refineries was valued 1it 

$21,373,222, while the product of gold a.nd silver WllH 

valued at $94,153,824. 
Table 9 shows the quantities of the different varietir::t 

of products for each of the states and territorioti in 
which the industry appeared in 1899. 
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TABLE 9.-QUANTITI~S OF PRODUCTS, BY STATES: 1900.1 

SMELTING. I REFINING AND DESILVERIZING. 

Nonargentiferous ores. Argentiferous ores. Dore b11rs, contents of 
------- _ -------~--------~----i Harcl or All 9ther precious metals. B'rATES AND TERRITORIES, 

Lead con
tents of base 

bullion. 

Copper 
contents of 

m11tte. 

antimonial lc\'d (mclud- --------
lead mg Dore 

Soft leacl. Lead ox
ide. Silver. Gold. · bars). Silver. Gold. 

Ponnds. Pounds. Pounds. Oz. fine. Oz. fine. Pounds. Pounds. Pounds. Oz. fine. Oz.;,ne. 
United States.................... 90, 473, 286 10, 329, 804 402, 324, 605 52, 641, 752 1, 322, 177 26, 964, 031 16, 785, 097 480, 670, 834 70, 420, 917 2, 014, 836 

1====J====1 =·=--1====l====l==='=ii====ll====1 
Cnllfornitl .. .. . .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. . .. .. . .. .. .. . .. .. . 10, 960, 000 2, 339, ooo 98, 640 569, 000 1, 192, 666 16, 697, 334 6, 995, 000 1, 119, 9'10 
Colorado . .. .. . .. . .. . .. . .. . . .. . . . .. .. .. .. . .. . . .. . . . . .. .. .. .. . .. 219, 30'1, 385 24, 404, 621 760, 240 9, 269, 744 1, 402, 948 <12, 723, 944 5, 709, 336 2311, 763 
Id11ho ................................. ............ ............ 1,315,178 109,248 174 ............................................................. . 
Illinois................................ 1'11,025 ...................................... ------------ ............ 1,882,000 69,770,000 9,214,029 137,0-18 
Iowa.................................. 800,645 ................. , .................................. ,, ........................................................... . 

Kansas .. .. .. . .. . .. .. .. . .. . . .. .. . . .. . .. 795, 793 .. .. .. .. .. .. 21, 842, 738 2, 208, 295 88, 622 1, 629, 706 2, 654, 608 80, 466, 519 11, 078, 966 418, 571 

~~~~~,~~::::::::::::::::::::::::::::::: . ~~: ~~:: ~~~- . ~~: ~:~: ~~~- -- · :iu; sii:~; 057 · --:i: 355; 099 · -- -.. 54; 4i5- -- .. 79i; iii2· ........ -- -- -- -- -- .. · .. --- -- --: ·:::: :: : : : : : : : : : : : : 
Nebrafika .............................. •J,237,312 ............ 7,463,7ll2 3,997,RGO 175,459 3,121,21H --5;243;375· "i69,'275;iiaii' 'i4;a52,801 ,102,127 
New Jersey............................ 226,000 ............ 1,523,330 2,043,033 8,825 150,000 4,40·1,000 157,082,000 22,405,696 188,093 

Newl.fexico........................... ............ ............ 3,713,281' 128,323 ............ 3,588 ................................................. . 
Texas .. .. .... ... . .. .. ... .. .. .. .. . .. ... .... .. ...... . .. .. .... ... 26, <176, 173 6, 790, 207 40, 937 4, 676, 641 ................................................. . 
Utah.......................................................... 51,053,513 4,982,919 12,112 6,014,360 ................................................. . 
Virginia............................... 319, 678 .. ---- ...... -- -- ............................................................................................... . 
Wnshington ... .. .. ..... .. .. ........... .... .. .. .. .. .. .. .. .. .... 17, 819, 188 1,222, 1117 52, 753 438,582 . ..... ...... 4, 655,407 605, 086 H, 294 

1 '.l'his report is for the calender year 1899. 

The most important fact indicated by this table is the respectively, of the gold and silver product of all smelt
geographical distribution of the two branches of the ers. This preeminence is partly due to the large pro
industry. This distribution in each case has but slight duction of lead ores in Colorado, amounting to nearly 
relation to the location of the mines producing the ores one-third of the country's production in 1899,1 but 
used, but the relation is least apparent in the case of the partly also to the large production of ''dry ores" of gold 
refineries and clesilverizers. The location of lead smelt- and silver and the production of coking coal, which 
ers is largely decided by the abundance of "dry ores" latter, as explained above, c0mbine to attract to this 
of the precious metals-ores which are free from lead- state lead ore:J mined in other parts of the country. The 
and by the abundance of fuel. These "dry ores" can smelting of nomugentiferous or soft lead ores is very 
be reduced more economically in lead smelters than is largely carried on in the state of Missouri, which is 
possible by amalgamation or other processes used for also the center of the region where these ores are chiefly 
the extraction of gold and silver. There are a few mined. Of the entire prodtwtion of soft lead, 83,1)52,833 
relatively unimportant smelting plants in Idaho, Mon- pounds, or 92.8 per ,cent, came from the smelters of 
tana, New Mexico, and California, built to reduce the Missouri. In this state was also manufactured the 
lead ores locally mined. The great mass of lead ore, entire product of lead oxide herein reported. 
however, is hauled, often great distances, to meet the The distribution of refineries and desilverizers is very 
fuel and to encounter "dry ores" of gold and silver. different from that of the smelters. ·while the smelting 
The principal large plants are in Colorado, Utith, and of argentiferous ores is centered largely in Colorado, 
Montana. An excellent illustration of this movement Utah, and Montana, the refining and desilverizing is 
is afforded by the famous Coeur d'Alene district in carried on more largely in New Jersey, Nebraska, and 
Idaho, which yields approximately one-quarter of the Kansas. 
lead mined in the United States. Not a pound of the In Table 10 the statistics for the 30 establishments 
ore o:f this district is smelted locally, the concentrates engaged in smelting exclusively, and those for the 1 
and ore being shipped for reduction to the smelters in enga.gecl in l'efining, combined with the 8 establishments 
Colorado, Montana, Utah, Nebraska, Illinois, and on engaged in both branches of the industry, are separately 
Puget Sound. Thus the smelters of Colorado produced given. 
219,304,385 pounds of lead, or 54.5 per cent of the lead 
produced from argentiferous ores in all the smelters of 
th t 6 ,j 621 fi f ·1 d ,.,60 240 

1 Annual Report United ~tates G"eological Survey, Part VI. 
e conn ry, 24,4 ~, - ne ounces o-· SI ver, an ' , Mineral Resources of the Umtecl States, 1899, Metalhc Procluctsi 

fine ounces of gold, or 46. 5 per cent and 57. 5 per cent, Production of Lead in 1899, page 229. 

TABLE 10.-ESTABLISHMENTS CLASSIFIED ACCORDING TO CHARACTER OF WORK DONE: 1900.1 

Number of establishments ............................................................................... --

~:r1~~1 :~~~~~~~·:~~~~~~: ~~~:: ~~~~~~::::::::::::::::: :: : : : : : : :: : : :: : ::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : :: 
- ~oatlr-~S::e~~~·.~:.e.r.~~:-~~.~.~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
· 1 This report is for the calencl11r year 1899. 

'rot111. 

39 
$72, 148, 033 

•125 
$754, 913 

8,Sl9 
35,088, 684 

Smelting only. 

BO 
821, 7D6, 609 

225 
$427,000 

5,685 
$3,209, 779 

Smelting ancl 
refining. 

9 
$50, 352, 324 

200 
$327, 913 

2,684 
$1,878,905 
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TABLE 10.-ESTABLISHMENTS CLASSIFIED ACCORDING.TO CHARACTER OF WORK DONE: 1900-Continued.1 

Total. Smelting only. Smelting and 
refining, 

Misii~~~~~:~~~:~if~~~~~:~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
$1, 166,210 

$109, 703, 366 
$60, 868, 480 

Domestic orc-

$730, 773 
$42, 875, 982 
$38, 738, 064 

$435, 437 
$126, 827, SR·l 
$22, IBO, 410 

Tons .........................................•..•••........................................ 
Cost ....................................................................................... . 

Foreign ore-
Tons ...................................................................................... . 
Cost ....................................................................................... . 

Refining, total cost ............................................................................... . 
Domestic base bnlllon-

1, 667,545 1, 237,002 430,5·13 
$53, 532, 821 $34, 500, 790 $19, 031, 531 

284, 914 259,063 25,851 
$7, 336,159 $4, 237' 27 •i $3,0!l8,&% 

$100, 802, 504 . ......................... $100, 802, 004 

Tons ...................................................................................... . 
Cost ....................................................................................... . 

Foreign base bnllion-
'l~ons .............. ---. --. -..... · · · · · -· · · · · .. · - - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · CoHt ................................................................. , ..................... . 

All otber materials ............................................................................... . 

Proi~!Jtfifft~~lc~.~\~\~e.: :: :::::::: :: ::: :::::::::: ::::::: :::::::: ::. :::::: ::: : :: : :: : :::::: ::::::::: :::::: 
Nonargentlferons ores, total value ................................................................ . 

Soft lcad-

180, 998 ···················· 180,9!),~ 
$80, 940, 771 . .................... $80, 9'10, 771 

78, 939 ..................... 78, 939 
$19, 861, 733 · ...... ··u; ia7; 9ia· $19, 861, 733 
$8,032,382 $8' 894, ·164 

$200, 974, 507 $50, 696, 417 $150, 278, 0'.)0 
$81, 142, 773 $50, 426, 589 $30,710, 1&1 
$4, 114, 336 $3, 937, 762 176, 57-1 

Ponnds ................................................................................... . 
Value ..................................................................... • ............... .. 

Lead oxlde-

90,473,2&3 86, 009, 974 4,463,312 
$3, 801, 242 $3, 624, 668 $176, 674 

Pounrls ................................................................................... . . 10, 329, 804 10, 329,804 . ..................... 
Value •........................................•................•...........••.•.•......•... 

Argentiferous ores, total value ................................................................... . 
Lead contentq of base bullion-

$299,201 $299, 201 · · · ..... · iao: iiiiii; ilia $77' 028, 437 $46' 488, 827 

Ponnds ................................................................................... . 
Value ..................................................................................... . 

Silver-

402, 324, 605 283, 305, <167 119, 019, 133 
$15, 546, 661 $10, 594, <133 $4, 952, 228 

Fine ounces .............................................................................. . 
Vaine ..................................................................................... . 

Gold- . 

52, 641, 752 33, 071,356 19, 570, BUO 
$31, 185, 203 $19, 701, 888 $11,483,Slli 

Fine ounces .............................................................................. . 
Value ..................................................................................... . 

Copper contents of matte-
Ponnds .................................................................................... . 
Value ..................................................................................... . 

Refining and desllverlzing, total value ............................................................... . 
Hard or antimonlal lead-

1, 822, 177 676, 035 MG, 1'12 
$26, 528, 171 $13, 407, 496 $13, 120, 675 

26, 964, 031 20,467,894 6,496, 1S7 
$3, 768,402 $2, 785,010 $983, 392 

$115, 527' 016 ........................ $115, 527' °'16 

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

All other lead, including Dore bars-
Ponnda ....................................................................................... ~ 
Value ..........................................................•.•.........•....••.....•....... 

Dore bars, contents of precious metals-
Total value ................................................................................... . 

Silver- ' 
Fine ounces ........................................................................... . 
Value ................................................................................. . 

Gold-

16, 785, 097 ..................... rn, 785, 097 
$701,082 ....................... $701, 082 

480, 670, 834 ...................... 480, 670, 831 
$20, 672, 140 . ...................... $20, 672,HO 

$94, 153, 824 ···················- $9•1, 153, 824 

70,420, 917 ..................... 10,420,m·1 
$!2, 143, 703 ...................... 8'12, 1<13, 703 

Fine ounces ...............................................••.••.•..........••.......... 
Value ................................................................................. . 

All ot:qer products, value ............................................................................. . 

2, 514, 836 ..................... 2, 51<1, 8R6 
$52, 010, 121 ...... ·····3233;12i. $52, 010, 121 
$4,318,581 $<!, 03<1, 8GO 

'This report ls for the calendar year 1899. 

The materials and products shown in Table 10 include 
the value of the intermediate products made and con
sumed in the same establishments. Therefore the totai 
cost of materials and value of products do not agree 
with the totals given in Table 2. · 

do not :figure in the comparison given in Table 11, and 
during the decade which has elapsed some changes have 
occurred in the relative importance of the works. But 
on one or two points numerical ex:pression is given to 
the progress made in the ten years. 

In the census of 1890 certain groups of smeltel'S were 
segregated in order to furnish some data bearing upon 
the characteristics of smelting in different districts. 
Conspicuous among these were the Colorado smelters, 
all of which purchase lead ores in the open market and 
smelt them with "dry ores." The smelters of the state 
were divided int9 two groups, those of the Leadville 
district and those of the Valley, the latter including the 
two great smelting centers, Pueblo and Denver. At 
that time only one of the works possessed a desilveriz
ing plant also, and was ex:cluded on that account. In 
the census year 1899 there were 2 smelting concerns 
which were engaged in desilverizing also, and therefore 
could not be included. Consequently identical plants 

TABLE 11.-STATISTICS OF COLORADO SMELTERS 

[Exclusive of works with desilverizing plants.] 

1889 18011 

Total expenses ............................... . 8'1, 014, 415 $3, 526,701 

Wages .............................................. . 
Salaries .....................................•.....•.. 
Supplies and materials, not including ore ......... . 
Taxes, rent, insurance, and all other expenditures. 
Paid contractors .................................... . 

$\570,820 $1, 714.~36 
191, 607 $18~. 112 

$1, 717, 351 $1, n•JO, mn 
$503, 639 $8\l, 072 
$30, 998 ··-··········· 

1-~~~-1-~~~~ 

Ore treated, short tons ............................. . 
Product of lead, short tons ........................ .. 

589, 014 7ll,M71 
'66, 706 "73,3!i:l 

1 Base bnlllon. •Lead contents or bllse bullion. 
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It i~ obvious that the subdivision of general expenses 
was different at the two periods, so that no deductions 
can be dr~wn from the data other than those of wages 
and salanes. The figures show a reduction in labor cost 
:from $2. 67 per short ton of ore smelted in the year 1889 
to $2.41 per short ton in the year 1899. The cost of 
salaries per ton of ore smelted is also lower. However 
it should not be inferred that the rates of wages antl 
salaries have decreased in the industry. 

In the report for the yeal' 1889 attention was called to 
the small quantity of lead in the fumace mixture, that 
being a notable achievement of American metallurO'ical 
practice. It was not possible then to determine ex~ctly 
the yield 0£ lead from the ores treated, because the 
returns gave only the crnde base bullion product inclu
sive of silver contents. It wns estimated that th~ aver
age yield of lead from the mixtures was between 11 and 
11. 5 per cent. The repo1•ts of the smelters in the year 
1899 show the actual lead contents of the base bullion 
produced in smelting, so that it is possible to state that 
the yield of lead from the ores treated i:weragecl 10.3 
per cent £or the whole group of Colorado smelters 
included in TaMe 11. The statistics do not reflect the 
progress that has been made in th.e direction of the 
reduction of losses of the base and precious metals in 
smelting by making cleaner slags and by more effective 
recovery of flue dust. 

The conditions surrounding the smelting of the non
argentiferous ores mined in Missouri Kansas Iowa and 

' ' ' Wisconsin are entirely different. Since only a very 
small number of smelters of this group are located in 
other states, the statistics of the works in Missouri may 
be selected as typical. All of them smelt high-grade 
lead concentrnfos with no admixture whatever of ores 
drawn from other sources. All the important producers 
whose returns entered into the statistics of 1889 are 
included in the list for the yeiir 1899. · 

TABLE 12.-STATISTIOS OF MISSOURI SMELTERS. 

1881)1 1899 

Total expenses................................ $080,210 $530,093 
l~=======I========= 

~\~i!~~~iii~~i;~~:::: ::: ::::::::::::::::::::::::: :: : : : $i~Hi8 Si~~; !!g 
Supplies tmd material&, not including ore........... $18'1, 175 $IGO, 7116 
Rent, taxes, insurance, and all other expenditures.. $160, 632 $41, 505 

Quantity of ore trellted, short tons ................... i---49-, 8-1-6 -i----u--8,-71-9 
Le11d produced, short tons........................... 29, 258 41, 976 
Oxide produced, shorttons....... ..... ... ... ...•...• 1, 250 5, 1G5 

1 Includes the data for Illinois, Kansas, Missouri, and Wisconsin. 

The fobor cost per ton o:f ore treated, as indicated by 
the foregoing table, has declined from $4.15 in 1889 to 
$3. 72 in 1899. 

The detailed statistics for the smelting and refining 
industry, as reported at the census o:f 1900, are shown 
in Table 13. This table presents separate totals for each 
state in which there were 3 or more establishments, and 
groups the statistics for other states so as not to disclose 
the operations of individual establishments. The estab
lishments are classified according to the character of the 
ownership, which shows thfl,t 5 were owned by individ
uals, 1 by a partnership, a1Jcl 33 by corporations. The 
employees are segregated so as to show for salaried 
officiuJs and wage-earners separately the number and 
salaries or wages 0£ men, women, and children, respect
ively, and also the average number 0£ wage-earnern 
employed during each month 0£ the year. Separate 
totals are shown for the different materials and products 
of smelting and refining, respectively. Considerable 
quantities of ore are smelted or refined on contract. 
The amounts received :for contract work, aggregating 
$1,598,038, are given in the table, and the ores thus 
treated are included in the quantities and values of the 
materials and products. The nmnber of engines, water 
wheels, etc., and their horsepower, are presented and 
the 39 establishments are grouped according to the 
number of employees in each. 

TABLE 13.-LEAD, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1900.1 

United States. Oolomdo. Missouri. Montana. 
All other 

sta tos antl 
terr! tori es.• 

~h~~gfe~fo18~~~~~J;.~t~~;~ .......................................................... ·.. 39 8 11 3 17 

~~div!duitl, .. ,..................................................................... 5 ................ 1 ................ ,1 
I rmanc idntedpttrtncrship...................... ............................. 1 ................ 1 

Capifli.1~rpomtc· company ............................ , .. ·............................ 33 s 9 .............. 3 ............... iii 
Total value --. . . . . . . • • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $72, 148, 938 $22, 509, 715 $9•1•1, 539 $2, 858, 158 $45, 776, 521 

~1~ilr1;;is:: ::: : ::: ::::::: :: : : : : : ::::::::::::: :: ::: : : : : : :: : : : :: : :::: :::::: :: : : : s~~: ~~t ~~5 ~~:~g~: g~~ U~~: ggg s~~~: ~g~ sf~: iZf: ~gi 
0 

a11 ne{Y, tools, and implements .. . . . ... .. . .. . . • .. . . . .. . . ..... ..... ... .. .. . $26, 480, 025 S'S, 752, 414 $01, 128 $1, 191, 603 srn, •17'1, 820 
Proprieto~:~ ~~dcfl~·i~n~~~~~ .. ~· .... ·· ·· · ····· - · · ··· · · · · · ·· · .... · .. · ·· .. · ... · ··· · - -- ·· · · $19, 989,500 $5, 695, 997 $506, 861 $603, 208 $13, 128, •1'10 
Sala.ricclofficlals, clei•ks, cfc~:s........................................................ 7 ···············- 3 ................ 4 

~~~~J£~~;~~~~~:·~t~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: $75,1, 5~: ....... ~~~~'.~~~- $47,s~: $7s, si: $M5, ~i: 
Goneml sn~erinteiiciei1is: iii1ii1i1gers,«)iei·frs; °i.itc:..:.: ............. -..•... --.... - $GO, 905 · ·· ... · · · • · • • .. · $15, 200 1rl7, 700 $3•1, 005 

~~i~U~~~:~:::::::::::::: ::::::::::::::: ::: ::::::::::::::::::::::::::::: $088,~~~ $288,m $32,l~b &06, ii~ $311, m 
wa!~~ii'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: $085,~~ $288,m $31,5~g &04,8~~ $310,~~i 

Nmnber..... ...................................................... 3 ................ 1 1 1 
Salaries........................................................... $2, 580 •.. .•. . ....• •.. . $600 $1, 260 $720 

1 This report is for the calendar year 1899. .. i 

Ut h•ln2clnV~es. eistablishments cUstrlbutecl as follows: California, l; Idaho, l; Illinois, 2; Iowa, 1; Kansas 2• Nebraska 1· New Jersey 2· New Mexico 1· Texas l• 
a , i irgin a, l; Washington, 2. 

1 1 1 

' .' 

1 

' ' 

1 

' l 
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TABLE 13.-LEAD, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1900-Continued.1 

Wage-earners, Including plecQworkers, and total wages: 
Greatest number emploved at anyon.e time <!uring the year •.•... -......... --- .. 
Least number employed at any one time durmgtlle year. --- ........... -· .. ___ .. 
Average number ............................................................... ---
Wage• ..... ___ ......... -- .................... -· ... -...... · .. ---· ---· ---·- ·· · · · .. · .. 

Men, 16 years and over-
Average number ...................................................... ----
Wages ..................................................... ___ ........... _ 

Children, under 16 years-
Average number ................................ -.. ---... -·. -.... -..... -.. 
Wages ................................................................... . 

Average number of wage-earners, including pieceworkers, employed during each 
month: 

Men, 16 years and over-
January ..... _ ................................................................ . 

rr~~~,~~~ :: :::::: :::::: :: :::::::::: :::::::::::::::::::: ::::::::: ::::: :: : :: :: ::: 
April.. .................................................. -.................... . 
Mav .................................................... -- ................... .. 
June ......................................................................... . 
July .......................................................................... . 

~W,~~i':~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Nove1nber ..... ..................................... _ ......................... . 
December .................................................................. .. 

Children, under rn years--
January ...................................................................... . 
February ..................................................................... . 
Jlfnrch ....................................................................... .. 

tr~~!~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Juue ................................................... _ ..................... . 
July .......................................................................... . 

t~(i'i~b~~::::::::::::::::::::: :: : :: : : : :: : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : 
November .................................................................... . 
December .................................................................... . 

Uiscellaneous expenses: 
Total. ............................................................................ . 
Rental of wnrks ...................................... _ ......................... .. 
Taxes, nut including internal revenue .......................................... . 
Rent of oftlces, insurance, Interest, and all sundry expenses not hitherto included. 

Materials used: a 
Aggregate cost ................................................................... . 

Smelters-
Total cost .................................. ,, ... _ ........................ . 

Ores
Domestic-

Tons ................................................................. . 
Cost .................................................................. . 

Foreigu-
Tons ................................................................. . 
Cost ......................................... _ ........................ . 

Fuel. ......................................................................... _ 

~f~tiVr?E~:r;~~~:
1

:
1

~:~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Refiners ancl desilverizers: 

Total cost ......................................................... ···- .. _ .... . 
Base bullion

Domestic-
Tons ................................................ -............ . 
Cost .................................................... __________ _ 

Foreign-
Tons ............................................................. . 
Cost .................................................... ______ .... . 

Fuel. ............................. ·· ....... ·· .. · .. · ..... -.... -- -----·-· 

i1N1~~ife~1~~ie~ia.is: :: :: : : : : : : : : : : : : : : :: : : : : : : : :: : :: : : : : : : : :: : : : : : : : : : 
Freight ............................................................................... _ 
Products:' 

Aggregate value ........................................... -..................... . 
Smelt!ng-

Total value .......................................................... _____ _ 

Non~~fif ;~1'ii~~-s- ~::~:-:-................... -... -... ---............. -.. . 
Soft lcad-

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

Leadox!de-
Pounds .................................... _ .............. . 
Value ............................................ -....... . 

All other products of nonnrgentlferous ores--
Value ............................... , ___ , .................... . 

Contract work on nonargentlferous ores• ....................................... . 

Argentiferous ores-
Total value ........................................ _ ............ .. 

Lead contents of bnse bul11on-
Pounds ................................................... . 
Vnlue ........................... ,_ .. ,, .. _ ................ . 

Silver- · 
Ounces fine ............................................ .. 
Value .................................................... . 

I United States. 

10, 143 
6,778 
8,319 

$5, 088, G84 

8,312 
$5, 086, 704 

7 
$1, 980 

8,806 
8, 186 
8,383 
8,565 
8,018 
7,330 
7,13Y 
8,068 
8, 608 
8, 779 
8, 917 
8, 915 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

Colorado. 

4,247 
2,639 
3,316 

$2, 390, 383 

3,316 
$2,390,383 

··········-····· 
···-··········--

3,655 
3,444 
3,235 
3,5-05 
3,2-10 
2,,170 
2,240 
3,277 
3,030 
3,690 
3,G70 
3, 734 

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

$154,001 

Missouri. 

598 
398 
474 

$255, 590 

<1'13 
$255,362 

1 
$228 

399 
384 
487 
487 
427 
406 
526 
49G 
503 
514 
488 
498 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

$41,565 

Mont1ma. 

717 
464 
563 

$397, 771 

563 
$397, 771 

···········-···· -----··········· 

604 
584 
508 
525 
543 
515 
·188 
4fi3 
54fi 
GOl 
617 
715 

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

$4.7, 626 

All other 
states and 
territories.• 

4,581 
3,377 
8,966 

$2' 04"1, 9·10 

3,9()() 
82, 043, 11:!8 

6 
$1, 7[12 

4, 148 
3, 77'! 
4,093 
4,°'18 
3,80~ 
3, 879 
Ht88f1 
S,IH2 
a, u:iu 
3,97·! 
4, 172 
8,W8 

6 
G 
6 
G 
6 
6 
0 
6 
0 
0 
6 
G 

Sl, 166, 210 
$2,626 !186, 390 -- • .... • $32,' 269 · -- · -.. • --$5; tiai · -- · .. · · .. ss: 59ii · 

892:l,013 
~2 O"G 

$3~1:9'2.t 
$80,-!lh~ $1, 077, 194 3121, 732 $35, 96'1 $39, 030 

$169, 703, 366 

$65, 789, 210 

1, 667,645 
$53' 532, 321 

284, 914 
$7, 336, 159 
S3, 191,236 

$26,446 
11504,630 

Sl, 198,527 

$102, 096, 628 

180, 998 
$80, 940, 771 

78, 939 
$19, 861, 733 

$250,519 
$104,670 
$938, 935 

Sl, 817,519 

8200, 974, 507 

Sill, 430, 717 

34,114,336 

90,473,286 
$3, 801,242 

10, 329,804 
$299,201 

$13,893 

$25, 382 

$77' 316, 381 

402, 824, 605 
$15, 546, 661 

52,641, 752 
S31, 185, 203 

$43, 201, 710 

lt33, 166,211 

1,050, 957 
$30, 862, 018 

932 
$313,385 

$1, 392, 316 

"""'3344,'659' 
$254,433 

89, 939,214 

25, 79~ 
89,879, 781 

$3, 317,658 

83,285, 190 

68, 719 
$3, 124, 394 

·············-·· 
.. ..... $io4;6o7· 
........ si6."oia· 

$40,179 

$4, 835, 771 

$4, 808, 806 

145, SM 
$8, 676, <136 

3, 760 
$184,099 
$35G, 880 
$13, 958 
$28, 345 
$49,588 

$118, S.J.8, 327 

$25' Ol!O, 012 

•102,liO,I 
$15, 809, •!73 

280,23~ 
so, 8i!8,G75 
$1, 337, 11a:1 

$1'.!,•JS!l 
$116,110 
l!SM,327 

$92,157,·lH 

l06,20J 
$71, OGO, 000 

.. ...... $i8;4.35' :::::::::::::::: :::::::::::::::: 
7X, oap 

srn, SGt, 73~ 
$!32,0U 

S9f>,1H7 
$007, 120 

t\\1, 161, 901 

89,183 .............................. .. 
$31,815 
896, 285 ........ $32; 368 ........ $526~ 965. 

$49, 937' 006 $3, 852, 435 85, 264, 258 $14.1, 920,813 

$32, Ml, 283 

$2()1, 901 

G, 520,4f>3 
$261,001 

$l9, 772, 746 

$39, 772, 746 

219, 30·1, 385 
t'l, 613, 296 

24,464,621 
$14, 680, 889 

83, 852,435 

$3,852,435 

83, 952, 833 
$3, 539, 341 

$5, 264, 253 

10, 329, 804 ......... -- ........... - - ....... . 
$299,201 .............................. .. 

$13,893 ................ ••• 00
·---·· .. ••• 

$25,382 ..................... ,,.,,_ ... .. 

$5, 264, 253 

40, 853, 057 
$1, 382, 515 

4, 356, 099 
$2, 550, 556 

$32, 270, SB~ 

1'12, 167, 1G3 
SU, MO, 850 

23, 821,082 
$13, 053, 758 

1 This report is for the calendar year 1899. 
•Includes establishments distributed ns follows: Cnlifornia, l; Idaho, l; Illinois, 2; Iowa, l; Kansas, 2; Nebraska, l; New Jersey, 2; New Mexico, 1; Texas, 1; 

Utah, 2; Virginia, l; Washington, 2. 
s The differences between the cost of mnteri11ls, and also for value of products for Colorado, all other states, and the United States total as shown above, ancl ns 

shown in Table 1, is caused by the duplication in the'ltbove table, under the heads of "refining 11nd desilverizlng base bullion," an cl "smelting argentl!erous ores," 
to the amount of $9,204,735 for Colorado, $16,303,168 for all other states, and $25,508,203 for the United States, which amounts represent the intermediate prodnllt 
between the ore and the refined metal. 

4 The amount of this contract work is distributed among the various items to which it properly belongs, and is not, therefore, included in the vo.lue or the 
products as a single item. 
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TABLE 13.-LEAD, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1900-Continued.1 

Products-Continnecl. 
Argentiferons ores-Continued. 

'.l.'otnl vnluc-Continucd. 
Goltl-

~~n~:~ ~~:.: :: : : :: :::: :: : : : : : : : :: : : : :::::: :: ::: : : : : : : ::::: 
Copper contents of rnntte-

t~i~~~1~:::::: :: : : :: : : :: :: : : : ::: : ::: : ::: : : :: : : :::::::::: :: :: 
All other products of nrgontiferous ores-

V1ilue .................................................... . 

Contract work on argonlifl'l'OUH ores• .......................................... . 
Refining and desilvcriiing- · 

Total vnlne ................................................................. .. 
Hard ur tmtimonioil lond-

Pounds: ............................................................. . 
Value ............................................................... .. 

All other lc1ul (inclucling Dore bars)-
Ponnds ........................................................ .' .... .. 
Vtilnc .......... · ..................................................... .. 

Dore b1irs, contents of precious metals
Silvor-

Ounces tine ...................................................... . 
Vtilnc ........................................................... .. 

Gold-
Ouncesfine ...................................................... . 
Value ............................................................ . 

All other products of roflning 1ind dcsilvcrizing-
Valnc ................................................................ . 

Contract worl< on refining and rlesilvcrizing • ................................... . 
Foreign lend smelted or refined In bond nncl rcexported-

l'ounns ......................•................................................ 
\

7nlnc ................ ......................................... 1 

.................. . 

Power: 
Number of est11blishments reporting ............................................. . 

Ownccl-
'.l'otnl horsepower ....................................................... .. 

EngineH
Stenm-

Number ...................................................... . 
Horsepower ................................................. .. 

Gns or g1lHnline-
Nnm1Jcr ; ..................................................... . 
Horsepower ................................................. .. 

Wntm wheels-
Nu1nbct· ............................. ............................. . 
Horsepower ...................................................... . 

Electric motors-
Number ..........•..............•................................. 
Horsepower ..............................................•.....•.. 

Other power-

Rented hor~~~~~~~~1'.~1: :: ::: : : : : : :::::: :::::: :: : : ::: :: : ::::::: :: :::::: :: :: ::: : 
Eatabllsl1ments classified by number of persons employed, not lnclmling proprietors 

and Jh·m members: 
Tot1tl munlter or cstnblishments ................................................. .. 

Underfi ......................•..........................•.............•....... 
5(020 ..................................... : ................................. .. 
21 to (iO ....................................................................... . 
51to100 ..................................................................... .. 
101 to 250 ..................................................................... . 
201to500 ................. : ................................................... . 
501to1,000 .................................................................. .. 
Over 1,000 •••..••••.••.•.....••••........•.•.•.•••..•...•..•••••..••••••••••••. 

United States. 

1, 322,177 
$26, 528, 171 

2G, 964, 031 
$3, 708,402 

$287, 944 

$118,407 

$119, 543, 7!l0 

10, 785,097 
$701, 082 

480, 670, 834 
$20, 672, 140 

70,420, 917 
$42, 143, 703 

2,514,836 
$52, 010, 121 

$4, 016, 7•14 

$1, •154, 2-19 

148, 300, 164 
$5,517,569 

36 

16, 952 

171 
18, 9-18 

5 
159 

14 
373 

12 
610 

Colorado. 

760, 240 
$15, 194, 872 

9,269, 744 
$1,276, 850 

$6,839 

$10, 164, 260 

1,402, 948 
59, 156 

42, 723, 944 
$1,822, 735 

5, 769, 336 
$3,429, 993 

23,l, 763 
$4,852,376 

7 

7,590 

60 
6, 747 

Missouri. 

.................. 

.................. 

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

9 

830 

21 
830 

Montana. 

54,415 
$1,088, 992 

791, 162 
$76,881 

$105, 809 

3 

1,295 

4 
500 

2 ............................... . 
&9 

5 ............... . 
92 

<l 
235 

1 
40 

1,!~5 ............ ~~'.. :::::::::::::::: ............ 755· 

m1 8 
3 .............. .. 
4 
6 

·-···········-·· 
2 
2 
2 

11 s 
2 ............... . 
1 
4 
2 
2 

.................. 
1 

l ................................. 
................ 1 

4 
8 
6 
5 
3 2 ················ ................ . 

137 

All other 
states nncl 

tcrritOl'ies.2 

507,522 
$10, 244, 307 

16, 903, 125 
$2, 414, 071 

$116, 796 

$118,•107 

$109 J 379' 530 

15J. 382, 1'19 
116•11, 926 

437, 946, S!lO 
$18, 849, 405 

64,051,fiSl 
$38, 713, 710 

2, 280,073 
$47, 157, 745 

$4,0L6, 7•H 

$1, 4.5'1,249 

148, 300, HH 
$5, 517,561) 

17 

7,237 

86 
6,871 

s 
70 

8 
241 

8 
375 

25 
655 

17 
1 
s 
1 
2 
a 
•1 
2 
1 

-------------------~--·------·-~·----------------------------~-----~-----,--~------

1 •r111s report is for the calendar year 1899. 
•Includes establishments distributed us follows: Califomin, l; Idaho, 1; Illinois, 2; Iowa, 1; Kansas, 2; Nebmslrn, 1; New Jersey, 2; New Mexico, 1; ~'oxns, 1; 

Utah, 2: Virginiti, 1: Washington, 2. 
3 The amount of thiR contract work is distributed among the various items to which it properly belongs, nnd is not, therefore, included In tho value of the 

products as a single Item. 



COPPER, SMELTING AND REFINING. 

The production of copper in the United States during 
the year 1899 was the largest in the history of the indus
try. The rapid increase in production dates from 1879, 
when the annual product amounted to 23,000 long tons. 
It increased to 101,239 long tons in 1889 and 269,016 

long tons in 1899. The magnitude of the industry in 
1899 is indicated by the statistics given in Table 14, 
which shows the totals for the United States and for 
each State and Territory in which there were three or 
more establishments during that year. 

TABLE 14.-COPPER, SMELTING AND REFINING: SUMMARY FOR THE UNITED STATES, 1900.1 

United All other 
Arizona. California. Colorado. Michigan. Montana. New Jersey. states and States. territories.• 

Number of establishments .......................... 4.7 9 3 3 3 7 7 15 
Capital: 

$53, 063, 395 $7$265, 659 $1, 114, 882 $2, 308, 309 $1, 523,407 826, 824, 298 $6, 943, 886 $7,082, 951 Total ....••...........•.......................... 
Land ....•................................... $2, 091,415 122,266 $11, 500 $99, 998 $35,000 $309,346 $854, 154 $6511, 151 
Buildings ................................... $15, 670, 959 $965, 024 $278, 734 $623, 885 $1,096, 107 $9, 195, 526 $1, 568, 545 $1, 9-13, 138 
Machinery, tools, and implements .......... $ii, 771, 389 $515 937 $131, 845 $429, 238 $196, 307 $2, 349, 499 $970, 991 $1, 177,572 
Cash and sundries ........................... $29' 529' 632 $5, 662,432 8692, 803 $1, 155,188 $195, 993 $14, 909, 927 $3,550,19C. $3,303,093 

Salaried officials, clerks, etc., number .............. 488 80 21 30 17 107 74 169 
Salaries ..... ----- ........................•.......•... $954,905 $140, 621 $25,357 $59, 765 $25, 500 $233, 711 $138, 728 $331,223 
Wage-earners, average number ..................... 11,324 1,648 381 410 462 4,290 1, 707 ~,·126 
Total wnges ......................................... $8, 529,021 Sl, 276, 739 8342,491 $315, 958 $364, 647 $3, 791, 983 $915, 112 $1, 522,091 
Miscella1ieousexpcnses ............................. SI, 522,325 $266,f>l8 $90, 026 $11, 5471 $33, 685 $556,852 $290, •123 $273, 24·1 
Cost of materials used .............................. $122, 174,129 $5, 370,884 $1,379, 423 $3, 385, 113 $16, 754, 220 820, 55G, 336 $32, 545, 179 $41, 182, 97'1 
Value of products ................................... $165, 131, 670 $17,286,517 $4, 508, 259 $3, 893, 034 $17, 340, 041 $35, 387' 003 $38, 3G5, 131 $'17, 351, 625 

1 This report is for the calendar year 1899. · 
•Includes establishments distributed as follows: Connecticut, 2; Illinois, 1; Maryland, 1; Neyada, l; New Mexico, 1; New York, 2; Ohio, 1; South Dakota, l; 

Tennessee, 1; Utah, 2; Virginia, 1; Washlngtou, 1. 

In addition to the 47 active establishments shown in 
the foregoing· tab1e, there were 9 idle establishments 
with a capital of $371,320-4 located. in Arizona, 1 in 
California, 1 in Illinois, and 3 in Nevada. The statis
tics given in Table 14 include all establishments engaged 
fo the smelting or refining of copper, but, as in the 
case of lead smelting or refining, the product of the 
precious metals in some of these establishments exceeds 
in value the copper product. In connection with the 
smelting of copper, 25 establishments smelted 8,866,4·72 
fine ounces of silver and 23 smelted 300,914 fine ounces 
of gold. Of the refineries, 11 reported a procluct of 
13,229,911 fine ounces of silver and 10 a product of 
224,352 fine ounces of gold. The total value of the 
gold and silver reported by the 47 establishments was 
$23,257,961, being 14.1 per cent of $165,131,670, the 
aggregate value of all products. The aggregate value 
of products is the sum of the products of the smelters 
and refineries, respectively. The two branches of the 
industry are conducted almost entirely hy independent 
plants, but the products of the :mielters, which, as shown 
in Table 24, were valued at $54,275,173, are largely 
sold to the refineries as material, and are therefore 
largely duplicated in the $107,635,247 given in the same 
table as the value of the products of the refineries. 
Under these conditions, the products of the refineries 
may lJe accepted as the finished products of the indus
try; particularly is this the case since the Michigan 
ore, not being smelted, first appears in this report as a 
product of the refining plant. 

Large quantities of ore are smelted, and large quanti
ties of metal are refined on contract. It appears from 
Table 26 that the smelters and refineries received 
$293,961 and $3,452,855, respectively, for this class of 
work. While in such cases the ore or metal is not pur
chased nor the finished product owned by the estab-
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lishments doing the work, nevertheless it is necessary 
to report the quantities and cost of both in order to 
ascertain the total quantities and cost of ore and bf\,se 
metal treated and of :finished products manufactured in 
the United States. Therefore all establishments were 
required to report the total quantities and cost of all 
materials that passed through the respective plants, 1111d 

the total quantities and values of all their products, 
irrespective of the ownership. Establishments doing 
contract work were also required to report the amount 
received for such work, and these amounts are shown as 
separate items under products in Table 26. 

While the industry has made rapid progress during 
the past twenty years, the statistics concerning mipital, 
employees, wages, and products shown in the reports 
on mineral industries at the censuses of 1880 ancl 1800 
are so meager that they can not be used for comparison 
with those for 1900. 

Table 15 shows the totals for the industry as reported 
at the census of 1890. 

TABLE 15.-STATISTICS OF COPPER, SMELTING AND 
REFINING: 1889. 

Cap~~~J~:~:::::::::: '.:::::::::::::::::::::::::::::::::::::::::: 
Buildings anil fixtures .................................... .. 
Tools, implements, etc ..................................... . 

E::rp~~~{\1;;gs-, ·i:oiai: ::: : : : :: :: :: : :: : ::: : : : : : : : : : : : : : : : : : : : : : : : : : 
~:~~;;8es·:::::::: :::::::: ::::::: :: :: : : : : :: : : : : :: : : : : : :: : : : : : : : 
Paid contractors ........................................... . 
Supplies and materiale ..................................... . 
Rent, interest, insurance, taxes, etc .................. _. ___ .. . 

S-tJ 0371 503 
mH,000 

1, 7liH, Hli6 
[)00,214 

l,O·H,f>2:l 
l, 8Hr., 2(11 

800,.\tH 
71, 720 
rn,rim 

787,lW8 
2W,<JUB 

In the absence of other trustworthy data, the quantity 
oi copper produced must be accepted as inclicu.ting the 
extent of the increase in the industry. Table 16, taken 
from the report of the Geological Survey on ''The 
Production of Copper in 1899," shows .the quu.ntity of 
copper produced in each year from 1845 to 1899, in
clusive. 
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TABLE 16.-PRODUCTION OF COPPER IN THE UNITED STATES FROM 1845 TO 1899. 

Total t-roduc- Percentage of Total Broduc- Percentage of 
YEAR. tion, nited Lalce Lake Superior YEAR. tion, nited Lake Lake Superior 

States. Superior. of total States. Superior. of total 
product. product. 

1845 .................. 
Long tons. Long tons. Long tons. Long Ions. 

100 12 12. 0 1863 .............................. 8,500 5, 797 08.2 
1846 .............................. 150 2G 17 .. 3 1864 .............................. 8, 000 fi,fi76 09. 7 
1847 .............................. 300 213 71.0 1805 .............................. 8, 500 6,•110 76.4 
1848 .............................. 500 •161 92.2 1866 .............................. 8, 900 6,138 69. 0 
1849 .............................. 700 072 9G.O 1867 .............................. 10,000 7,824 78.2 

1860 .............................. 050 572 88.0 1868 .............................. 11,600 9, MO 80. G 
181;1 .............................. 900 779 86.6 18li9 .............................. 12, 500 11,880 95.1 
1852 .............................. 1,100 792 72.0 1870 .............................. 12, uoo 10,!192 87.2 
1853 .............................. 2,000 1,297 64. 9 1871 .............................. 13,000 11,942 Ul.9 
18M .............................. 2,250 1,819 80.8 1872 .............................. 12, 500 10,961 87.7 

1855 .............................. 3,000 2,593 86.4 1873 .............................. 15,500 13,433 80. 7 
1860 ..................... 4,000 3, GOO 91. 7 1874 .............................. 17,liOO 15,327 87. 6 
1857 .............................. 4,800 4,255 88,6 1875 .••••••••••••••.•.•.•.••.•...• 18,000 16,089 89. •1 
1858 .............................. 5,500 4,088 74.3 1876 .............................. 19,000 17,085 89.9 

1859 .............................. 6,300 3,085 63.3 1877 .............................. 21,000 17,422 83.0 
1860 .............................. 7,200 5,388 7'1. 8 1878 .............................. 21,500 17, 719 82.'1 
1861 .............................. 7,500 o, 713 80.5 1879 .............................. 23,000 19, 129 83.2 
1862 .............................. 9,000 6, 065 07.4 1880 .............................. 27, 000 22,204 82.2 

TABLE 16.-PRODUCTION OF COPPER IN THE UNITED STATES FROM 1845 TO 1899-Continued. 

Percent- Pel'Cent- Percent-Total pro- 11r,oof ngeof af;\'COf ductlon, Luke Lit rn Su-YEAR, United Superior. pcrior Montana, Mont1m1t Arlzonn. Arizona. 
States. of tot11I of total of total 

product. product. product. 

---------------
Long tons. Long tons. Long tons. Long tons. 

1881 ..... 32, 000 24, 303 76.1 ........... ........... .......... .......... 
1882 •.••. 40, 467 2f),439 62. u ... ii;oii. ...io;M,8 . ..... 20:1· 1683 ..... 51,57'1 26, 658 fll.6 21. 3 
188'1.. ... 6'!, 708 30, 961 47.8 19, 256 29.8 11, 935 18.4 
1885 ..... 7'1,052 32, 209 43.5 30, 267 40. 9 10, 137 13.7 

1886 ••.•. 70,430 36, 12•1 5].3 2fi,St32 36.0 G, 990 9.9 
1887 ..... 81, 017 33, 9-11 •11. 9 35, 133 •13.•1 7,1)10 9. 7 
1888 ••••. 101, 054 38,60•1 88.2 43, 704 43.2 14, 195 H.O 
1889 ..... 101, 239 39,36•1 88.7 48,8•19 •13. 3 13,liM 13.5 
1890 ..... 115, 966 •15,278 88.9 50,437 43.5 16,531! 13.4 

As shown in Table 16, the production of copper in 
the United States during the year 1899, reported to the 
United States Geological Survey, amounted to 253,870 
long tons; this included the copper contents of blue 
vitriol, and also the copper reported as a by-product of 
lead smelters. The refined copper product shown in 
this report as "ingots, wire, bttrs, etc.," amounts to 
602,595,113 pounds, or 269,016 long tons. (See Table 
17.) There were also 2'7,208,926 pounds of blue vitriol 
reported, and, allowing one-fomth as representing the 
copper contents, gives 6,824, '732 pounds, or 3,047 long 
tons of copper, making an aggregate product of 272,063 
long- tons. This, however, includes the copper extracted 
from imported ores and mattes, while the report of the 
U nitecl States Geological Survey cl mils only with cop
per of domestic origin. Practically all of the copper 
matte reported by the lead smelting works appears as 
raw material in the returns of the copper refineries. . 

Prior to 1879 the larger part of the copper product 

Percent- Percent- Percent-Total pro- L~~~i1u- ugeof ale of duction, Lake YEAR. United Superior. perlor Montmm . .Mont.ma Arizon11. A1· zona 
States. of total of total of tot11l 

product. product, product. 

-----------------
Long tons. Long tons. Long tons. Long tons. 

1891.. .. 126, 839 50, 992 40.2 50,028 39.i\ 17,800 H.O 
1892 .••• 154, 018 54, 999 35. 7 72,860 47. 3 17, 160 11.l 
1893 •••• 147, 033 50, 270 34. 2 ll9, 290 •17.1 10,200 13.1 
189,l.. .. 158, 120 51,031 32.3 81, 729 f>l. G rn,873 12.6 
1895 .••• 169, 917 57, 737 3•1. 0 84, 900 50.0 21,408 12.(l 

1896 •••. 205, 384 64,073 31. 2 99,071 48.2 82,500 15.8 
1897 .... 220,571 04,858 29,•1 102,807 46. 6 86,898 16.5 
1898 •••. 235,050 66, 291. 28.2 92,041 39. 2 49,624 21.1 
1899 .••• 253, 870 65,803 25.9 100,603 39. 0 59,399 23.4 

was obtained from t)le Lake Superior region, but since 
that date the percentage obtained from th1tt district 110.s 
been steadily decreasing, although its production has 
increased more than threefold. The discovery of the 
rich deposits in Arizona, Montana, and other localities 
has caused a wider distribution of the industry. 

While the location of the establishments engaged in 
copper smelting is controlled very lo.rgely by the source 
of the ore, still, in many cases, the ore is transported 
to meet other materials or more favorable conditions 
for smelting. The products of the smelters are ngain 
transported to refineries, which are situated in localities 
more convenient for secnring the materials used in the 
processes and are in closer touch with the market for the 
finished products. These conditions have caused a. wide 
distribution of the establishments, and have tended to 
specialize and localize the two branches of the industry. 

Table 17 presents separately the statistics for estab
lishments located east and west of the Mississippi River. 
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TABLE 1 '1.-COPPER, SMELTING AND REFINING: ESTABLISHMENTS BY LOCATION EAST AND WEST OF THE 
MISSISSIPPI RIVER, 1900.1 

United States. East of the West of the 
:Mississippi, Mississippi. 

Number of establishments ................................ · ... ··· ... ••· ..... ··· .... ···•················ .. ·· 
Capital.. .................................................................................................. . 
Salaried oflicials, clerks, etc., number ......................•.....••..... -.............. -................ - . 
Salnries ................................... · ·····-- ····· · · ·· ... -···· · •·· · ·· · ···- · ..... · ·······- ·· · · ··· · · ·••· 
Wage-earners, 11verage number ........................................................................... . 
Totu.J wages .............................................................................................. .. 
Miscellaneous expenses ...................... -· ............... -......... - - . --· .............. -.........••.•. 
Materials used: 

Total cost .•..•............................ ··-···--··········· - · · ··· · · · · · · · · ···· · ··•··· ··· - ·· · · ··· · --- -· 

47 19 28 
853, 068, 395 $13, 680, 503 $39, 382, 892 

488 226 262 
$954, 905 $416, 981 $537, 924 

11, 324 4,083 7,2U 
$8,529, 021 $2, 323,370 $6, 205, 651 
$1,522, 325 $551, 228 $971, 097 

8122, 17<!, 129 $86, 840, 595 $35, 333,53-1 
Ores-

Tons .......................................................................................... . 
Co•t. .. ---- ........ ·· ........... · ···-· ...... · ··· ..... ·· - · .. ·• - · • ·•• - - ... ·· -····- · ••·•· · -·-·· · •·• 

4,030, 315 139, 514 3, 899,801 
$25, 190, 522 $733,622 $2'1, •160' 900 

Matte purchased-
Tons ......................................................................................... .. 
cost ................. ···-· ....................... -·· ............... -........................... . 

Blister or anodes purchased-

48, 182 43, 954 S74~:~~ $10, 513, 431 $9, 767, 037 

Tons ......................................................................................... .. 284, 020 284, 020 . ...................... 
cost ........................................................................................... . 

All other m1tterials ......................................................... , ..................... . 
$72, 401, 654 $72, 401, 654 · · -· · · · · · iiio; iao; 2io $14, 068, 522 $3, 938, 282 

Products: 
Aggregate value .............................................•.............•................••...•..•.. 

Smelting-
Total value ........................................... _ ....................................... . 

Fine copper contents of blirter or anodes-
Pounrls ................................................................................ . 
Vnlue ................................................................................. . 

Fine copper contents of matte-
Pounds ...................................•.•........•.....•..•.••..............•..•... 
Value ................................................................................. . 

$165, 131, 670 $97' 832, 016 867,299, GM 

$54, 275, 173 Sl, 140, 1'10 $53, 135, 033 

197, 056, 734 2, 930,000 104, 126, 73·1 
$25,853, 917 $-140, 000 $25, •113, 917 

137' 622, 709 8, 640, 418 133, 982, 2Ul 
$17,511, 130 $458,462 817, 052, 668 

Silver-
Fine ounces ........................................................................... . 
Vitlue ................................................................................. . 

Gold-

8, 866, 472 305, 487 8. 560, 985 
Sli,020, 050 $172, 033 $4, 848,017 

Fine ounces ........................................................................... . 
Value ....•.............................................•.•..........................••. 

Reflnlng-
Total value .............................................................................. _ ....• 

Ingots, wire, bars, etc.-
Pounds ................................................................................ . 
V1tlue ........................................•...................•..................... 

Blue vltriol-

300, 914 3,486 297,-128 
$5,890, 076 $G9,M5 Sli, 820, ~31 

$107, 635, 247 $93, 470, G26 $14, 16·1, 621 

602, 595, 113 507, 190, 645 95, 40•1, •l6S 
$94, 061, 667 $81, 871, 103 $12, 190, 501 

Pounds ................................................................................ . 
Vnlue ................................................................................. . 

Silver-

27,298, 926 26,017,613 1, 281, 313 
$1, 225, 7•15 $1, 178, 208 ' $47,537 

Fine ounces ........................................................................... . 
Value ......................................................... , ........•..•••...•...•.. 

Gold-

13, 229, 911 10, 203, 023 3, 026,888 
$7, 790, 985 $6, 076, 707 $1, 714,278 

Fine ounces ........................................................................... . 
Value ................................................................................. . 

224, 352 213, 740 10,m2 
$4, 556, 850 $4,SM,608 $212, 2•1'l 

AU other products, value ......................................................................... . $3, 221,250 $3, 221, 250 .......... ~ ......... 

1 This report is for tile calendar year 1899. 

Table 1'7 shows that 28 of the 47 establishments en
gaged in the industry are located west o:f the Missis
sippi and that their pro(luct was valued at $67,299,654, 
or 40.8 per cent of the total. All the establishments 
west of the Mississippi were engaged in smelting, 25 of 
them in smelting exclusively, and 3 in both smelting and 
refining, their proximity to the source of the ore result
ing in the development of this branch of the industry. 
Their smelting product amounted to $53,135,033, or 
97. 9 per cent of the $54:,275,173 reported as the product 
o:f all smelters. The :fine copper contents of the blister 
and matte reported by the establishments in the West
ern states amounted to 328,109,025 pounds, or 98 per 
cent of the total. 

While the smelting industry is largely confined to 
the establishments located in the Western states, the 
refining is peculiar to the establishments in the Eastern 
states. O:f 'the 19 establishments east of the Missis
sippi, 16 were refineries ancl their product amounted to 
$93,470,626, or 86.8 per cent of the $107,635,247 re
ported as the product of all refining·. There were 7 
refineries located in the state of New Jersey, their 
refined product, not including by-products, amounting 
to $35,149,583, or 32. 7 per cent of the total product of 
refineries. Montana was the only Western state in 
which ingots. wire, bars, and :finished re:fined products 

were made, the product of the state amounting to 
95,404,468 pounds. The remaining 507,190,645 pounds 
of refined copper were manufactured in the Eastern 
states. 

Michigan appears in the tables with only a part of the 
product of the Lake Superior district, since a consider
able part o:f the native copper or "mineral" produced 
is shipped East for refining. The statistics o:f the stamp 
mills and concentrating plants of Lake Superior are not 
included in this investigation. It is a fact, however, 
that the native copper produced by the Lake Superior 
mines goes almost entirely to a number of refineries 
which treat no other copper material. Segregating 
these, we have the following statistics: 

Refining Lake Superior mineral. 

E:x:penditures: 

ru~~~~rii0n.a:0i=i~ii:::::::::::::::::::::::::::::::::::::::::::::: 
Fuel .......................................................... . 

' Supplies and mnter!als, not including cost of "mineral" ••... 
Rent, interest, insurance, etc ••....................•........... 

Total ....................................................... . 

"Mineral" treated, short tons .................••.....•............ 
Reflned copper product, pounds .................................. . 

$475,501 
49, 703 

103,8'18 
195, 8(H 

49, 868 

988, 71\l 

121, 2•13 
157' 940, 824. 

The foregoing statistics show the average expenditnm 
per pound of refined copper to be 0.591 of a cent. 

l 
t 
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In recent years the increasing utilization by concentra
tion of the finer slimes of the stamp mills has led to the 
production of lower grades of "mineral." This is 
reflected in the statistics, which show that the mineral 
treated by the refineries averaged 65.1 per cent of 
copper. 

Table 18 shows the quantities and cost of the ore, 
matte, and blister or anodes used as material, and the 
number of establishments reporting each. 

TAnLlil 18.-QUANTITIES AND COST OF MATERIALS USED, 
AND NUMBER OF ESTABLISHMENTS REPOH'£ING EACH 
CLASS: 1900.1 

Cl,ASS. 

Number of 
establish

ments 
reporting. 

'l'ons. 

Total cost._ .......... -.•. - ..•.... --.......... _ ... ___ ....... . 

Ores •...••................•................ 
Matte (purchased) ....................... . 
Blister or anodes (purchased) ........... . 

SS 
11 
13 

4, 039, 311\ 
48, 182 

28<1, 020 
All other materials, including fuel, mill 

supplies, etc .................................. ·-··-· ........... . 
. I 

'This report is for the calendar year 1800. 

Cost, 

$1~2. 17·1, 129 

25, 190, 522 
10, 513,.131 
72, '101, 65,1 

14, OG8, 522 

As previously explained, the quantities ltnd cost 
shown 'in Table 18 include the mn.terials worked on 
contract, for which class of work $3,746,816 was 
received. 

Of the 47 establishments engaged in the industry 33 
reported the consumption of 4,039,315 long tons of ores, 
valued at $25,190,522; 11 reported thttt they purchased 
48,182 long tons of matte, valued at $10,513,431; and 
13, the purchase of 284:,020 long tons of blister or 
anodes, valued at· $72,401,654. In cases where matte· 
and blister or anodes were manufactured as an inter
mediate product v.n<l consumed in the same establish
ment, its quantity or value was not ascertained. 'l'he 
matte and blister or anodes shown in Table 18 repre
sent the quantities and value of these classes o:f mate
rials purchased by the establishments consuming· them, 
or which were refined on contract. 

in each of the states and territories irrespective of the 
number of establishments. 

TAl3Llil 19.-MATERIALS USED, BY STATES: 1900.1 

ST.A.TES AND TERl\ITORIES, 

United States .. _ ..... _ .... 

Ores. 

Tons. 
4,039, 315 

llfatte 
purchased. 

Tons. 
48,182 

Blister or 
anodes 

purchnsed. 

Tons. 
284, 020 

~====~I======~ 
Arizona ......................... · 752,642 1,•113 ............... . 
C111!Iornl11 ... _.: ................. 223, 251 20 ............... . 
Colorado.... .. .... .. . . .. .. . .. . .. 159, 729 ............................... . 
Connecticut..................... . • .. .. . . .. .. . . .. 82·1 H, 745 
Illinois.......................................... 2,400 ............... . 

~Ifgf:~'ii1::::::::::::::::::::::: :::::::::::::::: ..... -....... ~~- Z~:~g~ 
Montana........................ 2,442,636 2,795 ............... . 
Nevada . . . .. . . . . . .. .. .. . . .. . . . . . 19, 071 .............................. .. 
New Jersey . .. .. .. .. .. .. .. . .. .. . 3, 706 29, 778 72, 867 

New Mexico.................... 23,048 ................ ----···· ....... . 
NewYork ................ -..... 45,000 10,020 37,301 
Ohio ......................................... _ .. ···---·---· .. ·•· ............... . 
S()uth Dakota................... 12'1, 132 .............. -- ............... . 

rl'cmnessce ... ···--· .... -- ···- ···-
Utah .......................... .. 
Vlrgini11 ...................... .. 
Washington .................... . 

85,723 ............................... . 
65,292 ... ·-··--····-·· .............. .. 
5,025 ................ ···-····-··--·" 

00,000 ................ ·--··-----····" 

1 This report is for the calendar yenr 1899. 

The large consumption of ore in the ·vv estern states 
is of course due to the proximity of the mines; the 
quantity used in thm;e states amounted to 3,899,801 
long tons, or 96.5 per cent of the total. The greater 
part of the ores used in the Eastern states is imported. 
The smelters in the state of Montana reported 2,442,636 
long tons of ores, or 60.5 per cent of the total of all 
ores treated. The smelters in Arizona rimk second in 
the ·quantity of ore consumed, reporting 752,642 long 
tons. California, with 223,251 long tons, ranks third; 
Colorado, with 159, 729 long tons, fourth; and South 
Dakota, with 124,132 long tons, fifth, a consi<lerable 
part of the ore of the latter state having been dmwn 
from Monfana. The refineries located in New Jersey, 
Micbig1111, JVfary land, and N cw York are, in the order 
named, the larg·cst consumers of matte and blister. 

There were 2G establishmenti:; which reported ore and 
13 which reported matte nnd blister or anodes ns the 
only component materials usecl during- the census year. 
The renmining 8 estn,blishments used both classes of 
materials. 

In the preceding tables, states in which there were 
less than 3 establishments have been grouped so as to 
avoid disclosing the operations of individual esfablish
ments. Table 19 shows the quantities of materials used 

Table 20 shows the statistics for the 47 esttihlish
ments arranged in these 3 groups. 

TAilLlil 20.-ESTABLISHMENTS CLASSIFIED ACCORDING TO MATERIAJ_,S USED: 1900.1 

Number of establishments ......... -................................................. . 

~~ff i~~~~ ~:~i~i~J~: :~]~~'.~·: ~~~:~ ~~~~~~::::::::::::::::: :: : : : ::: : : :: : : : : : : : : : : : : : : : : : : : 
Wage-earners, average number ..................................................... .. 

I1~~~~~v:;:~us exi.ieiises::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Materials used: 

Total cost ........................................................................ .. 
Ores--

Tons ...•................... _ .............................................. . 
cost ..................•.........•......•...........•....................... 

Matte and blister or anodes-
Tons ...............................••.•.••••........ --· · · · · · · · · · · · · • · · •· · · · 
Cost·····························································-········· 

All other materials., ......................................... ·•· .. ···· .. · .. · .. 

All establish-
men ts. 

47 
$53, 063, 895 

488 
$05'1, 005 

11, 824 
$8,529, 021 
$1, 522, 325 

$122, 174, 129 

4, 039, 315 
$25, 190, 522 

332, 202 
$82, 915, 085 
314, 068, 522 

1 This report is Ior the calendar year 1899. 

Using ores only. 
Using matte nnd 
blister or anodes 

only. 

26 18 
$35, 973, 221 

239 
$0, 232, 105 

12,1 
$494, 695 $211, 081 

6, 899 2,844 
$5$586, 784 $1$393, 006 

938, 189 192,272 

$32, 028, 770 $7,1, 103, 544 

3, 699,870 ···---·············· $22, 858, 610 . ...................... 
.................... ~ .. -- 282,850 

· .. · .. · · · 59; i7o; iiio · $72, 800, 591 
$1,802, 953 

All other 
cs ta blishmen ts. 

8 
$7,858, 069 

125 
$2·10,179 

2,581 
$1, 549,231 

$391, 914 

$16, 041,815 

3S9,4SG 
$2,831, 912 

40,352 
$10, 614, 494 
33,095,409 
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TABLE 20.-ESTABLISHMENTS CLASSIFIED ACCORDING TO MATERIALS USED: 1900-Continued.1 

All establish· Using matte and All other 
men ts. Using ores only. bl!ster or anodes establishments. only. 

Products: 
Aggregate value ................................................................. . 

Smelting-
Total value ............................................................... . 

Fine copper contents of blister or anodes-
Pounds ........................................................... . 
Value ............................................................ . 

Fine copper contents of matte-
Pounds ........................................................... . 
Value ............................................................ .. 

Silver-

$165, 131, 670 $58, 892, 793 $82, 438, 5G4 $23, 800, 318 

$54, 275, 173 &14, 775, 709 ·-·-············---- $9,499,464 

197, 056, 784 . 145, 436, 875 ·······---·····----- 51,619, 859 
$25, 853, 917 $18, 774, 901 ------·············· $7,079,0lQ 

137' 622, 709 126, 178, 705 . ..................... 11,444,001 
$17,511,130 $15, 906, 544 ···-················ $1, 604,58G 

Fine ounces ...................................................... . 
Value ................................ _ ............................ . 

Gold-

8,8G6,472 7, 906, 717 ···················· 959, 755 
$5,020,050 $4,456,251 ···················- $563, 799 

Fine ounces ...................................................... . 
Value ............................................................. . 

Rcflning-
Toto.l value ............................................................... . 

lngots, wire, bars, etc.-
Pounds ........................................................... . 
Value ..................... : ......••.•••...•....•.............•..... 

Blue vitriol-

300, 914 281, 981 . .................... 18, 033 
$5,890,076 $5, 638, 013 ···················· $252,063 

$107, 635, 247 S14,117,084 $80, 890, 954 $12, 627' 209 

602, 595, 113 95, 404,468 442, 307, 615 64, 883, o:io 
$94, 061, 667 $12, 190, 564 $71, 652, 928 $10, 218, 17;, 

Pounds .................................................... ·······-
Value .................................................. __ ......... . 

Silver-

27, 298, 926 .................... 13, 017, 613 H, 281, 318 
$1, 225, 745 . ..................... $578, 208 50.17, 5a7 

Fine ounces ...................................................... . 
Value ............................................................. . 

Gold-

13, 229, 911 3,026,888 9, 555, 948 6'17,0i5 
$7, 790, 985 $1, 714,278 $5, 688, '170 &388,2S7 

Fine ounces ..................................................... .. 
Value ............................................................. . 

All other products, value ..................................................... . 

224, 852 10,612 145,066 68,67'1 
84,556, 850 $212,242 $2, 971, 3<l8 $1,373,~fiO 
$3, 221, 250 . .................... $1, 547, GlO Sl, 673, G·IO 

'This report is for the calendar year 1899. 

Of the 26 estab1ishments shown in Table 20 which 
used ore only as the component material, 24 were en
engaged exclusively ju smelting and 2 in smelting and 
refining. The 26 establishments consumed 3,699,8'79 
long tons of ores, and their products consisted of 42,591 
long tons of refined copper, 121,257 long tons copper 
contents of matte and blister or anodes, 10,933,605 fine 
ounces of si1ver, and 292,593 :fine ounces of gold. 

The 13 establishments using only matte and blister or 
anodes as their raw materials were engaged in refining 
exclusively. They consumed 282,850 long tons of mate
rial and their product amounted to 203,270 long tons of 
refined copper and blue vitriol. 

While, for the reasons given in the general discussion 
o:f the statistics of manufactures, the difference between 
the sum of the expenditures for salaries, wages, miscel
laneous expenses, ancl materials and the value of the 
products can not be accepted as showing the profit Ol' 

loss in the business, the totals given in Table 20 may be 
used to ascertain the proportions which the diff erenb 
items of expenditure are of the total expenses in the 
establishments using respectively ore only, or matte 
and blister only, or both classes of material. Table 21 
shows each item of cost ancl the percentage which it 
forms of the total cost for each of the classes of estab
lishments. 

TABLE 21.-SALARIES, WAGES, MISCELLANEOUS EXPENSES, AND MATERIALS FOR ESTABLISHMENTS CLASSIFrnD 
ACCORDING TO MATERIALS USED: 1900.1 

Total ............................................... 

Salaries ................................................... 
Wages .................................................... 
Miscell11neous expenses .................................. 
Materials ................................................. 

ALL ESTABJ,JSHMENTS. 

Amount. 

$133, 180, 380 

954, 905 
8, 529, O'll 
1, 522, 325 

122, 174, 129 

Per cent of 
total. 

100.0 

0.7 
6.4 
1.2 

~l. 7 

USING OREB ONLY. 

Amount. 

S39, 048, 388 

494, 695 
5, 586, 784 

938, 139 
32, 028, 770 

Per cent of 
total. 

lOG.0 

1.3 
14.3 

2.4 
82.0 

'This report is for the calendar year 1899. 

lus!NG MATTE AND BLISTER 
01' ANODES ONLY. 

Amount. 

$75, 899, 853 

211,031 
1, 393, 006 

192, 272 
74, 103,544 

Per cent of 
total. 

100.0 

0.3 
1. 8 
0.3 

97.6 

AU, OTHER ESTABLTSII• 
MENTS, 

Amount. 

$18, 232, 139 

249, 179 
1, 549, 231 

391, 914 
16, 041, 815 

Per ecnL of 
total. 

----·-
100.0 

1 .. 1 
H.5 
2.1 

88.0 

As previously explained, the aggregate value of 
products, $165,131,6'70, consists of the products of both 
smelters and refineries. Table 22 separates these two 

classes of products, sho.wing the quantities and values 
of each, and also the number of establishments mann· 
facturing each. 

Ji! 
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TABLE 22.-QUANTITIES AND VALUE OF PRODUCTS: 1900.l 

Number PRODUCTS. 
of estab-

CLASS. 
lish- 11----,-------

ments 
r;fi~'.·t- 1~:;u~~. Quantities. Value. 

Aggregate value . . • . • • .. .. . . . . • • . . . . . . • .. . .. . • . .. . . . . . . .. . .. $165, 131, 670 
= =!======== 

Smelting: 
Total value .. .. • .. . .. .. . . .. .. . . . .. .. . . . ...................... . 

Fine copper contents of 
blister or 1mocles....... 15 Pound ... 197, 056, 73,1 

Fine copper contents of 
m11ttc .. . . . .. .. . . . . . . . .. 21 Pound... 137, 622, 709 

Silver.................... 25 Oz. fine.. 8,800,472 
Gold . .. .. . . .. . .. . •• .. . . . . 23 Oz. fine.. 300, 91'! 

Refining: 
Total value .................................................. . 

Ingots, wire, bars, etc.... 18 l'ound... 002, 595, 113 
Blue vitriol . . .. . . .. .. .. .. 7 Pound... 27, 298, 926 
Silver.................... 11 Oz. fine.. 13, 229, 911 
<.iolcl .. . .. • • • • • • • .. .. .. .. • 10 Oz. Jlne.. 22•1, 352 

All other products............... . . • • .. . .. .. ..................... . 

i This report is for the calcnclltr year 1899, 

5-1, 275,173 

25, 8G3, 917 

17, fill, 130 
5, 020, 050 
u, 890, 07() 

107' 035, 247 
94, OGl, 6G7 
1, 221>, 7'15 
7, 790, 985 
•1, 556, 850 
3, 221, 250 

The fine copper contents of blister and matte shown 
in Table 22 is the quantity manufactured for sale, and 

does not include the quantity manufactured as an inter
mediate product. Of the 47 establishments, 15 manu
factured bl,ister or anodes and 21 matte for sale. By 
reference to Table 18, it appears that 13 establishments 
purchased blister or anodes and 11 purchased matte as 
material. No comparisons, however, can be made 
between the quantities of these ingredients manufac~ 
tured for s11le and the quantities purchased, because the 
purchases may be the products of preceding years, rmd 
while the total weight is reported for the quantities 
purchased as material, the copper contents only :ire 
given for the quantities sold as product. Silver was 
11 product of 25 and gold of 23 smelters. Of the refineries, 
it appeltrs that only 18 manufactured a .finished copper 
product, 7 made blue vitriol, 11 rcnned silver, and 10 
refined gold. 

Table 23 shows the quantities of each product for both 
branches of the industry in each state and territory, 
irrespective of tlie number of establishments engaged 
in its m1tnufacture. 

TABI,J~ 23.-PRODUCTS BY ST.ATES: 1900.1 

SMELTING. 'REFINING. 

STATES AND TERRITORIES. Fine copper Fine copper 
oftili;~~~sor conten(s of 

11nodes. matte. 
Silver. Gold, 

Ingots, 
wire, bars, 

etc. 
Blue 

vitriol. Silver. Gold, 

Pounds. Pouncis. Oz. fine. Oz. fine, Ponnds. Pomuls, Oz. fine. 
United States.................................. 197, 056, 734 137, 622, 709 81 SGG, 472 300, DH 602, 595, 118 27, 298, 926 13, 229, 911 

Oz. jlne. 
224, 352 

Arlzonn.............................................. 75, 127, 116 52, 832, 952 711, 373 18, 074 ......... ... . • 1, 281, 313 ........................... . 
California........................................... 8·1,000 25,803,537 427,815 23,328 ....................................................... . 

f1~fa~~~~~:t::::::::: :: ::::: :: :::::: ::: ::::: :: :: :::::: : ::::: :::: :::: : ::~~'.~~~'. ~~~: ::::::~~~'.~~~: : ::::::~~'.~~~: ... ~~; ~~~; :~. :::::::::::::: : :::::: :: : : : : : : : ::: : : : : : : : : : 
Maryland............................................ .. .. . . . . . . . . . . . . . . . . . . .. .. • • . . . •. . . . . .. . . . . . . . . .. . . . . . .. 138, 619, 82·1 11, 199, 3'11 2, 308, i\82 11, 788 
Michigan............................................ . .. •. .. .. . .. . . . . .. . • . . .. . .. . .. . . . . .. • . . . .. . . . . . . . .. . . . . . 102, 001, 189 ......................................... . 
Monbina.. ............ .... ..... ..... ••. . ... ... ... .. .. 112, 775, 861 24,,192, 199 6,032, 031 45, 781 95,'10'1,•168 . .... .. .. ... . . 3, 026, 888 10, 612 
Nevada............ .. . .. . . .. . .. . . . . .. . . .. . . . . .. .. . . .. . .. . . . . . . . . . . . 53(1, 075 ao, 985 249 ....................................................... . 
New Jersey.......................................... 2, 930, 000 . . . . . .. . . . ... . 801, 800 3, ,153 170, 826, 925 1, 818, 272 7, 594, 285 lr>O, 9·19 

New Mexico....................................................... 3,869,082 125,•182 6.252 ...................................................... .. 
New York .............................................................................. A ••••••••••••••• ·..... 66, 77'1,635 rn,000,000 soo, 156 51,003 
Ohio ............................................................................................................................................................... . 
South Dakota . ..... . .. ... .. .. .. .. .. • .. .. .. •• .. .. ... .. .. .. ... ... .. 2, 175, 549 317, 263 8·1, 723 ....................................................... . 

~1~£~~~~::::::::::::::::::::::::::: :::::::::::::::: ::::~'.~~~'.~~!: .... ~'.~~~;:~~- ....... s~;~gf ........ 7."o~f :::::::::::::: :::::: :::::::: : ::::::::::::: : ::::::: ::: ::: 
Washington . .. .. .. • • . .. .. . . . .. • .. .. . .. .. . .. .. . .. . . . . . . . • .. .. .. • . • . 3, 000, 000 100, 000 40, 000 ....................................................... . 

1 This report is for the calendar yein· 1899, 

As shown by Table 23, a refined copper product of 
ingots, wire, bars, etc., was manufactured in 7 states, 
the htrgest product, 170,326,925 pounds, being report.eel 
forthestateof New.Jersey. The4Easternstates, Con
necticut, Maryland, New Jersey, and New York, pro
duced 400,671,809 pounds, or 66.5 per cent of the total, 
while the 3 Western states, Illinois, Michigan, and 
Montana, produced 201,923,304 pounds, or 33.5 per 
cent of the total. The table shows that 26,017,613 
pounds, or 95.3 per cent of the total product, of blue 
vitriol were manufactured in the 3 Eastern states, 
Maryland, New Jersey, and New York, the remain
ing 1,281,313 pounds being reported for Arizona. 

. Table 23 also shows the large qu11ntities o.f partially fin
ished product, blister or anodes, 11ncl matte manufac
tured in the Western states. This class of products is 
shown for 12 states and territories, 9 of them being 
west of the Mississippi River. Of the total, 334, 67fl ,443 
pounds, reported as the fine copper contents of blister 
or anodes and im1tte, 328,109,025 pounds, or 98 per 
cent, were made in the Yv estern states and 6,570,418 
pounds, or 2 per cent, in the Eastern states. 

'I able 24 presents, separately, the statistics for the 27 
establishments engaged exclusively in smelting, the 15 
engaged in refining, and the 5 in lJoth processes. 
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TABLE 24.-ESTABLISHMENTS CLASSIFIED ACCORDING TO PROCESS EMPLOYED: 1900.1 

All establish- Smelting only. Refining only. Smelling aml 
men ts. refining. 

Number of establishments ........................................................... . 
Capital .............•...........•..•.....•................•............••..••.•....•... 
Salaried officials, clerks, etc., number ............................................... .. 
Salaries ............................................................................... . 
Wage-earners, average number ..•.......••......................•....••.•............. 
Total wages ............................................... · .. · · ...... · ........... · ... · 
Miscellaneous expenses ....... : ...................................................... . 
Materials used: 

Total cost. ......•.............................. ····••··•········•·· .. ······•··· .... 

47 27 15 5 
$53, 063, ~~~ $19, 375, 065 $12, 166, 962 $21, 521, 368 

221 180 87 
$954, 905 $435, 784 $335,526 $183, 595 

11, 324 4,203 3,213 3, 908 
$8, 529,021 $3, 576,429 $1,895, 705 $3, 056,887 
$1, 522,325 $621,573 $388, 2•13 $512,509 

$122, 174, 129 $18, 558, 130 $80, 268, 059 $23, 347, 940 
Ores-

Tons ..................................................................... .. 
Cost ..................................................................... .. 

4, 039, 315 1, 893, 291 48, 303 2, 097, 721 
$25, 190, 522 $12, 340, 785 $477, 004 $12, 372, 733 

Matte and blister or anodes-
Tons ...................................................................... . 
Cost ...................................................................... . 

All other materials ........................................................... . 

332,202 2,902 312,215 17, 085 
$82, 915,085 $621,393 $77' 713, 691 $4,580, 001 
$14, 068, 522 $5,595, 952 $2, 077, 364 $13, 395, 1!(16 

Products: 

Aggs~~~~~:l~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Fine copper contents of blister or anodes-

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

Fine copper contents of matte-
Pounds ..............................•..•.•..•.........•.•••..•.... 
Value ............................................................ . 

Silver-

$165, 131, 670 $88, 173, 276 $90, 168, 236 $36, 790, 158 

$54, 275,173 $38, 173, 276 ···-··············-· $16, 101, 807 

197, 056, 734 88, 263, 325 . ......................... 108, 793, ·109 
$25, 853, 917 $11, 623, 280 . ........................ $14, 2ao, u37 

137, 622, 709 137, 359, 799 . ........................ 262, 910 
$17, 511, 130 $17,472,588 ··········---······· $38,f»1'2 

Flne ounces ..................................................... .. 
Value ............................................................ . 

Gold-

8, 866, 472 5, 995, 892 ········--·········· 2,870,f>SO 
$5,020,050 $3,463,235 . ................... $1,556, 815 

Finc ounces ........................•................•...•.......•. 
Value ........................................................... .. 

300, 914 287, 116 ··--···-············ 13, 793 
$5, 890, 076 $5,614,173 ···········-········ $275, 903 

Reiinlng-
Total value ............................................................... . 

Ingots, wire, bars, etc.-
Pounds ........••.................•.••..•....•.•..•.•.•...••.•••..• 
Value ............................................................ . 

Blue vitriol-

$107' 635, 247 ···-·····--········· $88, 620, 626 $19, 014, 621 

602, 595, 113 .. .................... 475, 930, 645 126, GG4, •IGB 
$94, 061, 667 . ................... $77' 021, 103 Sl7, o.10,5G·I 

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

Silver-

27, 298, 926 ···················· 26, 017, 613 1,281,313 
$1, 225, 745 ···················· $1, 178, 208 $-17, 537 

Fine ounces ...................................................... . 
Value ............................................................ . 

Gold-

13,229, 911 . ..................... 10, 203, 023 S, 026,RSS 
$7, 790, 985 . .................... $6, 076, 707 31, 71'1, 278 

Fine ounces ...................................................... . 
Value ........................................................... .. 

All other products, value .................................................... .. 

224,352 . ...................... 213, 740 10, 612 
$4,556,8.50 . .................... $4, 344, 608 $212, 242 
$3, 221,250 . ................... $1, 547, 610 ~1. 073, 6·!U 

1 This report is for the calendar year 1899. 

It appears from Table 24: that of the total capital, 
$53,063,395, invested in copper smelting and refining, 
$19,375,065, or 36.5 per cent, was invested in plants 
devoted exclusively to smelting; $12,166,962, or 22.9 
per cent, in plants devoted to refining; and $21,521,368, 
or 40.6 per cent, in those engaged in both branches''of 
the industry. The average investment per establish
ment for the three classes, in the order named, is 
as follows: $717,595, $811,131, and $4:,304,274. The 
average value of products per establishment is as 
follows: $1,413,825, $6,011,216, and $7,358,032. The 
largest plants, therefore, are those in which both 
branches of the industry are carried on. 

As previously explained, the items of expense shown 

in the census reports do not cover all the expenses of 
the establishments reported, no cog·nizance being taken 
of the cost of selling the product, of mercantile lossos 
incurred, or of depreciation in plant; nevertheless, tho 
items reported bear a certain relation to each othor 
and to the total for the United States, according to tho 
branch of the industry in which the establishment is 
engaged. For instance, in establishments engaged in 
smeWng exclusively the proportional expenditure for 
labor will be larger and for materials less than in 
establishments engaged exclusively in refining. Tablo 
25 shows the items of expense and the percent1igo 
which each is of the total for the establishmenb:i 
included in each of the 3 groups given in Table 2±. 

TABLE 25.-SALARIES, WAGES, MISCELLANEOUS EXPENSES, AND l\IATERIALS FOR ESTABLISHMENTS CLASSIFIED 
ACCORDING TO PROCESS EMPLOYED: 1900.1 

ALL EST AilLISUMENTS. 

Amount. Per cent of 
total. 

SMELTING. 

Amount. Per cent of 
total. 

REFINING. 

Amount. Per•cent of 
total. · 

SMELTING AND HEFIN!N(l, 

Amount. Per mmt ol 
total. 

ll-----·1-----11-----1------1----- _____ ...... 
Total................................. $133, 180,380 100.0 $23' 191, 916 100.0 

1 This report is for the calendar year 1899. 

$82, 887' 533 100.0 100.0 

o. 7 
11.a 
1. }\ 

86.2 

' I 
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The detailed statistics for the industry as reported at 
the census of 1900 are shown in Table :66. This table 
presents separate totals for each state in which there 
were 3 or more establishments, and groups the statis
tics for other states, so as not to disclose the operations 
of individual establishments. The establishment:; are 
also classified according to ownership, which shows that 
2 were owned by individuals, 3 by firms or partner
ships, and 42 by corporations. The employees are 
classified so as to show for salaried officials and wage
earners separately the number, salaries, and wages of 
men, women, and children, respectively, and also the 

average number of wage-earners employed during each 
month 0£ the year. Separate totals are shown for the 
different materials and products of smelting and refin
ing, respectively, and also 'the amounts received :for 
contract work on the different classes of products, but, 
as previously explained, the quantities and values of 
the ores smelted or refined on contract are included in 
the quantities and values of the materials and products. 
The number of engines, water wheels, etc., and their 
horsepower are presented, and the 47 establishments 
are grouped according to the number of employees in 
each. 

TABLE 26.-00PPER, SMELTING AND. REFINING, BY STATES AND TERRITORIES: 1900.1 

United 
States. .Arizona. California. Colorado . Michigan. 

All other 
Montana. Ne\\' Jersey. states und 

terrltorics.2 

------------------------1-----11----1----1·----1-----1-----1-----------

Number of establishments ................................. .. 
Character of organlz11tion: 

Imllvidual .............................................. . 
Firm and limited partnership .......................... .. 
Incorporated company .........•••..•..•......•.•••...... 

Capital: · 
Total .................................................... . 

Land ....•••..•.•..•..•••..•....••..••.•.............. 
Buildings ........................................... . 
Machinery, tools, and implements •.•............•••• 
Ca.~h and sundries .................................. .. 

Proprietorsund firm members ............................. .. 
Salaried officials, clerks, etc.: 

Total number ........................................... . 
Total salaries ...............•••••.•••..••....••........... 

Officers of corporations-
Numbcr ......................................... . 
Salaries .....•.........•...•••••...•....•.......•.. 

General superintendents, managers, clerks, etc.-
Total number ................................... . 
'£ot11l saliiries .................................... . 

Men-. 
Number ................... : ............. . 
Salaries ................................. .. 

Women-
Number ..•..••.•.••••.•.••.•.•....•.••... 
Salnries ................................. .. 

Wage-earners, Including pieceworkers, and totiil wages: 
Greatest number employed at 1111y one time during the 

year ...••...........•....••....•.•................•..... 
Lea~t number employed at any one time during tho year. 
Average number ........................................ . 
Wuges ................................................... . 

Men, 16 years and over-
A verage number ................................ . 
·wages ........................................... . 

Women, 16 years iind over-
Avernge number ............................... .. 
Wttgcs .....•.........•.••.•...•.••.•.....••••.•••. 

Children, under 16 years-
A verage number ............................... .. 
Wages ........................................... . 

Average number of wage-earners, including pieceworkers, 
employed during each mouth: 

Men, 16 )'enrs and over-
J1mu1iry ............................................. . 
February .•......•....••...••••••.•........•.•........ 
Mnrch ............................................... . 

~~!_::::::::::::::::::::::::::::::::::::::::::::::::: 
June ................................................ . 
July ................................................. . 
August .............. : ............................... . 
September ..•................•..•.••....••.•........•• 
October .............................................. . 
November ••.....••.•...•.•.••••.•••••..••............ 
December ........................................... . 

Women, 16 years and OYer-
January ............................................ .. 
February ............................................ . 
March .......................................••..••... 
April ................................................ . 

ll1uy ••··•··•··•···•···········••··•····••••··••·•····· June ................................................. . 
July ................................................ .. 
August ............................................. .. 

~"c!?~t~r~~~:::::::::::::::::::::::::::::::::::::::::::: 
November .......................................... .. 
December .......................................... .. 

47 7 7 15 

~ ........... i ........... i ............................................... '"'i' l 
43 8 2 .......... ii ........... 3 ............ 7. 6 ........... i4 

$53, 063, 395 
$2, 091, 415 

$15, 670, 959 
$5, 771, 389 

$29, 529, 632 
4 

488 
$954, 905 

6'1 
$308, 975 

<124 
$645, 930 

410 
$632, 118 

14 
$13, 812 

13, 024 
9,527 

11, 324 
$8,529, 021 

11, 272 
$8, 509, 895 

4 
$2,500 

•18 
$16, 626 

10, 735 
10,591 
10, 79'1 
10,<144 
11, 492 
ll,530 
11, 202 
11,,170 
11, 559 
11, 096 
11, 746 
12, 005 

$7, 265, 659 
$122, 206 
$965, 024 
$.515, 937 

$5,662, 432 
................. 

80 
$140, 621 

rn 
$38, 283 

61 
$102,338 

61 
$102, 338 

1, 988 
1,40<1 
1,6'18 

$11276, 739 

1, 6,18 
$1, 276, 739 

l,(i32 
1, 637 
1, 669 
1,612 
1, 748 
1, 7.13 
1,699 
1, 619 
1, 607 
1, 633 
1,554 
1, 618 

$1,114, 882 
$11, 500 

$278, 73'! 
$131, 3,j5 
$692, 803 

.............. 
21 

$25, 357 

3 
$1, 490 

18 
$~3, 8!i7 

18 
$23, 867 

4,17 
335 
381 

$3,12,491 

381 
$3<12,491 

370 
•129 
377 
379 
34<1 
3•11 
3'11 
352 
398 
<109 
4,]lj 
38•1 

$2, 308, 309 $1,523,407 
$99, 998 $35, 000 

$623,880 $1, 096, 107 
$429, 238 $rnO, 307 

$1, 155, 188 $rn5, oos 
............. 1 

30 17 
$59, 765 $25,500 

3 ................ 
$7, 700 .............. 

27 17 
$52,065 $25, 500 

27 17 
$52, 065 $25, 500 

<186 5H 
320 410 
410 462 

$315, 958 $364, 647 

410 462 
$815, 958 $86'1, 647 

422 469 
411 H5 
43.J 4-JG 
3,n 450 
SH 429 
241 •180 
<!<JO 11f>2 
441 465 
,182 479 
45:; li05 
457 493 
41i6 482 

4 ................................................ .. 
4 
4 
4 
4 
4 
4 
4 
4 
5 
4 
3 

$2tl, 824, 298 
$309, 346 

$9, 195, 526 
$2, 349, 499 

$14, 969, 927 
................ 

107 
$233, 711 

7 
$69, 500 

100 
$164, 211 

95 
$159,531 

fi 
$4,680 

5,303 
3,602 
4,290 

$3, 791, 983 

•l,258 
$3, 777, 328 

4 
$2,500 

28 
$12,155 

4,148 
4, OQ.1 
4,049 
3,814 
'1,520 
4,635 
4,143 
4,340 
4,301 
4,223 
4,410 
4,511 

~o. 943,880 
$85-1,154 

$1, 568,545 
$970, 991 

$3, 550, 100 
2 

74 
5'138, 728 

10 
$60,880 

64 
$77,848 

61 
$75,868 

3 
$1, 080 

2, 103 
1,275 
1,707 

$915, 112 

1, 705 
$91'!, 812 

............... 

. .............. 
2 

$300 

1,338 
1, 3,rn 
1, 477 
1,592 
1163~ 
l, 7lb 
1, 778 
1,871 
1, 860 
1, 908 
1, 932 
2,013 

$7$082, 954 
659,151 

$1, 9•13, 138 
$1,177,572 
$8, 803,093 

1 

159 
$881, 228 

22 
$131, 122 

137 
$200,101 

131 
$192,949 

6 
$7,152 

2, 783 
2,181 
2, <126 

$1, 522, 091 

2,408 
$1, ()17, 920 

............. .............. 
18 

$071 

2,356 
2,316 
2, 342 
2,256 
2,476 
2,424 
2,354 
2, 382 
2, 432 
2, 568 
2,454 
2,5'11 

4 ......................... . 
<1 
4 
4 
<1 
4 
4 
4 
4 
5 
4 
3 

l Thi• report fa for the calend11r year 1899. 
2Jncludes establishments distributed as follows: Co;mectleut,2; Illinols,l; Maryland,!; Nevadn,l; New Mexico,1: New York,2; Ohlo,1; South Dakota,l; 

Tennessee, 1; Utah, 2; Virginin, l; Washington, 1. 
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146 MANUFACTURES. 

TABLE 26.-COPPER, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1900-Continued.1 

Average number of wage.earners, including pieceworkers, 
employed during each month-Con tinned. 

. Children, nnd er lli years-
January ............................................. . 
February ........................ ., .................. . 
March .............................................. .. 
Apnl .. , ............................................ .. 
l\!ny ............................................... . 
June •........•........................•.........•..... 
.Inly ................................................. . 
August .............................................. . 

~~1;~r;;;;~:~~:: :::: ::::: ::: :: : ::: ::: ::: : :::::::: ::: :::::: 
Novembur .......................................... .. 
Decen1ber ........................................... . 

Miscellaneous expenses: 
Totnl .................................................... . 

Hent of works ...................................... .. 
Taxe•, not including internal revenue .............. . 
Rent of office", insurance, Interest, ancl all sundry 

expcr1ses not hitherto included ................... . 
Contract work .................................. , ... .. 

Materials used: 
Total cost ............................................... . 

Ores-
Tons ............................................. . 
cost ............................................. . 

Matte purclmsed-
Tons ............................................. . 
cost ............................................. . 

Blister "mineral" or anodes purchnsed-
Tons ............................................. . 
Cost ............................................. . 

Fuel. ............................................... . 
Rent or power und bent ............................ .. 
Mill sur}p!les ........................................ . 
All other matermls .................................. . 
Freight. ......... : .................................. .. 

Products: 
Aggregate value ................•.......•............•.... 

Smeiting-
Totnl value ...................................... . 

Fine copper content.• of blister or anodcs-
Pounds .................................. . 
Value ................................... . 

Fine copper contents of mntte-
Pouncls ••...............•...............•. 
Value .................................. .. 

Silvcr-
Ounccs fine .............................. . 
Value ................................. .. 

Golcl-
Ounces fine .............................. . 
Value ................................... . 

Received for contract works ............................ . 

Refining- , 
Total value ...................................... . 

Ingots, wire, bars, etc.-
Pounds .....••••••..........•........•...• 
Value ................................... . 

Blue vitrlol-
Ponnds .................... -............. . 
Value ................................... . 

S!lver-
Ounces fine ............ : . ................ . 
Vaine ................................... . 

Gold-
Ounces fine .............................. . 
Value ................................... . 

All other products ........... , ....................... . 

Received for contract work• ............................ . 
Power: 

Number of establishments reporting .................... . 
Total horsepower, owned ........................... . 

Engines
Stenm-

Nnmher ................................ . 
Horsepower ••.•..•......•..........•....• 

Gas or gnsoline-
Number ................................. . 
Horsepower ..................... , ....... . 

Water wheels-
Number ..................................... . 
Horsepower .......•..........•.•..•...•.•.•.. 

Electric motors-
Nnm her ..................................... . 
Horsepower ................................. . 

Other power, horsepower ........................ . 
Establishments clas~ifiecl by number of persons employed, 

not including proprietors and firm members: 
Total number of e.o;tabllshments .•...•.....•...••• , .....•. 

5to20 ............................................... . 
2lto50 .............................................. . 
51 tolOO ............................................. . 
101 to250 ........................................... .. 
251 to500 ............................................ . 
501to1,000 ........................................... . 
Over 1,000 ....................................... ,, __ _ 

United 
States. 

Arizona. California. Colorado. Michigan. 

50 ................................................. . 
47 
51 
42 
[JO 
47 
52 
48 
48 
45 
5·1 
•12 

$1,522,325 
$32, uoo 

$215, 242 

$1,228, 603 
$45,580 

$122, 17·1, 129 

4,039, 315 
$25, mo, 522 

·18,182 
$10, 513, 431 

284,020 
$72, 401, 6fi-I 

$5,615,465 
$18, 961 

$M7, 279 
$4, 706, ti04 
$2, 720,213 

$165, 131, 670 

$54, 275, 173 

197, 056, 734 
$25, 853, 917 

137, 622, 709 
$17, 511, 130 

8, 86G,•l72 
$5, 020,050 

300, 914 
85, 890,076 

$293, 961 

$107, 635, 2<17 

602, 595, 113 
$94, 061, 667 

27, 298, 926 
31, 225, 7,15 

13, 229, 911 
$7, 790, 985 

224, 352 
$4, 556, 850 
$3, 221, 250 

$3, 452,855 

47 
66, 242 

406 
48, 126 

8 
887 

29 
9,467 

212 
4,612 
3,700 

47 
1 
8 
7 

15 
8 
6 
2 

1 • •• -- •••••• -- ••••••••••••••• ~ ....................... . 

$200, 548 $90,026 $11,547 $33,685 

· · · · ~ ~hio; o:i6 · ..... $4;229· · ····so;s1s· ...... so;7a5· 
$236, 512 $85, 797 $3, 991 $26, 980 

-············ ····-······· $G78 ············· 
~6, 370, 88·1 $1, 379,423 $3, 385, 113 $16, 75-1, 220 

752, G42 223, 2fil 159, 729 ···-········· 
$3,"426, 054 $778, 452 $3,070, 82& . ............ 

1, 413 20 ----······-· ············-
$130, 935 $3, 625 ............ . ............ 

............. ............. ----·······- 83,852 

· · 112; io9; ss:i · . "$55i,".i99' """$22:i;il2i' $10, 501, 529 
$127, 480 

"""$294,'iliii' 
$360 .... $25,' i:i8" "'""'$5;276' $9,\142 

$238, 509 $32,500 $tl5,529 $119, 9'11 
$171, 358 $3, 045 ............ ···········--

$17, 286, 517 $4., [)08, 259 $3,893,034 $17, 340, 041 

$17' 238, 980 $4, 508,259 $3,893,034 ---········-· 
75, 127,116 84,000 ···-·····-·· ············· 
$9,663, 907 $12,474 -----······· ................ 
52,832, 952 25, 863, 637 21, 212, 797 ············· 
S6, 801, 515 $3, 834,490 $1, 993, 791 ···---·····--

711,373 427, 315 728,334 ············· 
$411,016 $227,035 $428,493 ············-

18, 074 23, 328 71,396 ····-----···· 
$362, 542 $434,260 Sl, 470, 750 ............. 

------····-·· $280 ············ .............. 

$47, 537 ····-······· ---········· $17, 340, 041 

............. .............. ············ 102, 001, 189 

············· ............. ............. $17,3'10,041 

1, 281, 313 ----········ ······---··· ····---------
$•17, 537 ............ ............ . ............. 

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

.............. ............. ............ ............... 

............... ............. ............ . ............ 

................ ............ ············ ... ......... 

.............. ············ ············ $346, 287 

0 3 3 8 
6,211 1, 520 1,065 030 

58 12 15 15 
5,285 1,182 825 870 

6 1 ............ ............. 
826 3 ············ ············· 

2 4 1 4 
120 335 120 60 

28 ............. 3 . ............ 
480 ............. 120 ············· ............. ............ ............. .............. 

3 8 
"'"""""'""2' ·--·-······· .............. ····--······· 

2 ............ ............. 
3 ............. 1 1 ............. ............. 1 2 
3 1 1 .............. 
1 ····-······· ............ ................ .................... .............. ............... ............. 

All other 
Montana. New Jersey. states and 

territories,• 

28 ............ . 
26 
29 
22 
29 
28 
32 
28 
28 
25 
37 
2fi 

$550, 852 
$25, 000 

$128, 005 

$388, 945 
$14, 902 

$20, 550, 336 

21 '1·12,U3G 
$14, 458, 398 

2, 795 
$611,83-1 

············· 
. . $i; :i42; 396. 

$18, 076 
$33·1, 047 

s1, a9o, o.n 
$2,401, 5'14 

$36, 387, 063 

$22, 269' 979 

112, 775, 861 
$14, 817, 260 

24, 492, 199 
3, 254, 766 

6, 032, 031 
$3, 412, 340 

41), 781 
$785, 613 

$282, <10•1 

$14, 117, 084 

95,404, 468 
$12, 190, 564 

............. . ............ 
8,020, 888 

$1, 714, 278 

10, 612 
$212,242 

············· 
. ............. 

7 
34, 350 

177 
20, 200 

············· ............. 
15 

8, 750 

68 
1, 700 
3,700 

7 
............... 
............... 
'""""""'"i" 

3 
1 
2 

. .......... 3. 
3 
3 
3 
:l 
3 

$290,423 
$1, 500 

$10,080 

$248,8·13 
$30,000 

$32, 545, 170 

3, 700 
$127,00·1 

29, 778 
$6, 706, 875 

72, 867 
$22, 790, 489 

$·160, 896 

..... ~hi:i;783" 
$2, 391, 132 

···········-· 
$38, 365, 131 

$679,000 

2, 930, 000 
$'140, 000 

............... 

............... 

301,800 
$170, 000 

3,4fi3 
$69, 000 

. .............. 

$35, 140, 583 

170, 326, 925 
$27' 432, 652 

1, 818, 272 
$01, 413 

7, 594-, 285 
$4, 586, 730 

150, 949 
$3, 088, 788 
$2,536,5'18 

$1, 085, 054 

7 
8, 952 

31 
8,320 

............. 

............. 

····-········ ............... 
58 

6S2 
.............. 

7 
.......... -i. 
............... 

4 

···········2· 
............... 

22 
21 
22 
20 
21 
19 
17 
17 
17 
17 
14 
13 

$273, 244 
$8, 400 

$29,309 

$237,535 
.. ............ 

$'11, 182,974 

41l7, 291 
$3,329, 789 

H,17G 
$3,060, 162 

127,301 
$33, 103, 636 

$799, 741 
$025 

$210, 903 
$528, 95'/. 
$14•1, 200 

$17,351,621l 

$5, 685, 921 

6, 139, 757 
$\120, 276 

13, 221, 12-1 
$1, 626, 568 

G65,6!9 
$371,166 

138,882 
$2, 767, 011 

$11, 217 

~HO, 981, 002 

23'!, 802, ii31 
$37. 098, 410 

2•1, 199, Soll 
$1,080, 705 

2, 608,738 
$1, 539,977 

62,791 
$1$255,820 

084, 702 

$2,070,0H 

15 
13,21'1 

98 
11,44'1 

1 
8 

s 
82 

65 
1,llSO . .................. 

15 
1 
3 
2 
'7 

·····• ...... 2 
.. .................. 

1 This report is for tho calendar year 1899. 
~Includes establishments distributed as follows: Connecticut, 2; Illinois, 1; Maryland, 1; Nevada, 1; New Mexico 1· New York 2· Ohio 1· Sonth Dakot11 1; 

Tennessee, 1; Utah, 2; Virginia, li Washington 1 1. . ' ' ' ' 
1 1 1 

3The amo~nt of this contract work is distributed among the various items to which it properly belongs, and is not, therefore, included in the value of the 
products as a smgle item. · 



ZINC, SMELTING. 

The zinc smelting industry has grown very rapidly in 
recent years, an almm;t constant annual increase having 
been maintained from the earliest development or the 
industry. During the census year ending May 31, 1880, 
the production or spelter was 23,239 short tons. The 
census statistics for 1890, which cover the calendar 
year 1889, revealed an increase to 58,860 short tons. 

During the last decade the output has again more than 
doubled, reaching a total of 131,546 short torns during 
the calendar year 1899, this including the production 
of sheet zinc. 

Table 27 is a summary by states or the statistics 
reported under the general heads or the inquiry. 

TABLE 27.-ZINC, SMELTING: SUMMARY FOR THE UNITED STATES, 1900.1 

United States. Illinois. lndian11. Kansas. Missouri. Pennsylvania. All other 
statos.2 

Number of establishments .......................... . 31 ,5 3 11 5 3 4 
$14, Hl, 810 $3, 18G, 319 $1'14,835 $0, 218, 529 $804, 029 $1,871, 626 $2, 916, •172 
$2,213, 876 $138, 100 $7,250 $1, O&I, 026 • $25, 500 $50, 000 $330,000 
$5,4701590 $fi37, 43,1 $108,·.!5'1 $2~00, 702 $288,000 $1,150, 000 $1, 080,000 
$1, 935, 754 

Cap~~~<l::;:::::::::::::::::::::::::::::::::::::::::: 
Buildings ....................•................... 

$1,095,0-11 li21,i;QO 05,4"'1 $77, 300 $190, 000 $146,259 
&1, •!Ul, 590 $1, 315, 74.·1 $7,.Ul $922, 337 $413,229 $472, 620 $1, 300,21B 

Machinery, tools, and implements ............. . 
Cash and sundries .............................. . 

Salaried ofllcials, clerks, etc., number .............. . 208 80 8 40 17 9 54 
$'1<10, 200 $22~,022 $7, 050 ~GO, 800 $36, 880 $13, 669 $99, 179 

4,809 1,551 119 1, 487 500 448 . 701 
$2$305, U21 $758, 912 $fi8, 1:.18 $705, 803 $268, 196 $174,!HO $390, 302 

399,.172 $1()9,407 $5,'188 $81, 169 $30, 903 $4, 86U $161, 586 
$13, 28ll, Of>8 $4,410,815 $387, 399 $4, 678, 94G $1,651,387 $896, 192 $1, 255, 319 
$18, 188, <198 $5, 882, 7·16 &145, 0<13 $5, 790,144 $2,011, 724 $1,521, 307 $2, 536, 934 

Snlnrie~ ............................................. . 
Wage-earners, 11vernge nnmber .................... "" 
'.l'otal wages ......................................... . 
Miscellanemrn expenses . , .......................... . 
Cost o.f m11terials used .............................. . 
V1tlue of products ................................... . 

--------------~---·--- - ---------·---.. -----
''£his report Is for the calendar year 1899. •Jnclndes eHtablishments distributed ns follows: New Jersey, 2: Virginia, 1; Wisconsin, 1. 

The products or the metallurgy or zinc in the United 
States have become so varied and are so interlaced that. 
it is impossible to present separately the statistics relat
ing to spelter, to the rolling of sheet zinc, a,nd to the 
manufacture or zinc white fro1n the ore. In Table 27 
the total value or the products is given. In addition 
to t.he 31 active establishments shown in the foregoing 
table, there were 2. idle establishments with a capital 
of '59,500; 1 located in Kansas and 1 in Virginia. 

Table 28 presents separately the statistics or estab
lishments east and west of the Mississippi River. 

TABLE 28.-ZINC SMELTING ESTABLISHMENTS; BY LOCA
TION, EAST AND WEST OF THE MISSISSIPPI RIVER: 1900.1 

Totnl. 

Number of establisl1ments •.......•...... 31 

~:P.tJ1~1ci ;;mciO.i!i; ·c1erics." cic.','D.iiDiiJer:::: $14, 141, 810 
208 

Sahtries ................................... $'1<10,200 
Wage-earners, average number .....•..... •1,809 
Total wages .............................. $2,355, 921 
Miscellaneous expenses .•................ $399,472 
Materials used: 

Total cost ............................ $13, 286, 058 
Ore-

Short tons .................... 463, 609 
Cost .......................... $10, 995, 846 

Dross-

~~~i~ .t:~~~:: :: :: : : : ::: : : : : :: :: 12, 578 
$614,645 

All other materials .............•. $1, 645,567 
Products: 

Total value ........................... $18, 188, 498 
Speller-

Pounds ....................... 227' 046, 314 
Viiluc ........................ $12, 348, 086 

Zinc oxide-
Pounds ....................... 75,lH,90•1 
Value ........................ $2, 718, 700 

Sheet zinc-
Pounds ....................... 85,445,374 
Value ........................ $2, 495, 380 

Sulphuric acid-
Pounds ....................... 117~55,214 
Value ........................ 2•1,670 

All other products, value ........ $201, 712 

Ea.Ht of the West of the 
Mississippi. Mississippi. 

15 16 
$8, 11.9, 252 

151 
$0, 022, 558 

57 
$3<12, 520 $97, 080 

2,882 1, 987 
$1,881, 922 $973, 999 

$281,400 $118, 072 

$6, 955, 725 $6, 330, 333 

289, 618 
$5, 17'1, 548 

173, 991 
$5,821,298 

12,578 ············ $644, 6•15 ""$569;635 $1, 186, 582 

$10, 386, 030 $7,801, 808 

82, 401,099 
$4,5'16, 168 

145, 245, 215 
$7, 801, 868 

75, 114, 904 ............... 
$2, 718, 700 .......... -~. 
35, \l,<15, 374 ............... 
$2,495, 380 ............... 

117, 655, 214 ----········ 
$<124, 670 .................. 
$201, 712 ................ 

'This report is for the calendar year 1899. 

Table 28 shows that while the greater tonnage of 
spelter is made west or the Mississippi River, the total 

value of all products is greater in the territory east or 
the Mississippi. 

Table 29 shows the statistics of zinc smelting by 
groups or states, Illinois, Indiana, Kansas, Missouri, 
and Wisconsin comprising one group, and New Jersey, 
Pennsylvania, and Vil'ginia the other. 

TABLE 29.-ZINC SMELTING ESTABLISHMENTS AR
RANGED ACCORDING TO WCATION: 1900.1 

Illinois, New Jersey, Indiltrni, PcnnsyJ. Total. Kan.•ng, Mis- vanlli, anrl souri, u,nd Virginia. Wisconsin. 

Number or establishments ............... Sl 25 6 

~:Pif Jf~ci aii1C"i;{1R; ·ci'e.riiii,' ciCi:; ii1iiiiil'Ci::: 
$14,Hl,810 $0, O•J8, 712 $>1, 193, 098 

208 160 48 
Salaries ...........................•....... &140, 200 $351. 532 $88,608 
W11ge-ea.rners, average number .......... 4,869 3, 789 1,080 
'.l'ottil wages .............................. $2, 355, 921. . $1,8'19,663 $506,21i8 
Miscella.neous expenses ••••••.....•••...• $399,,172 $2<12,1<17 $157,325 
Materials used: 

Total cost ............................ $13, 286, 058 $11, <180, 7'18 $1, 799,815 
Ore-

300,150 10a,.15o Short tons .................... 463,609 
Cost .......................... $10, 995, 840 $10, 106, 027 $880,819 

Dross-
10, 151 Short tons .................... 12, 578 2,•127 

Cost .......................... $644,645 $124, 840 $520,805 
All other materials ............... $1, 6'15,557 $1, 256,370 $389, 191 

Products: 
Total value ........................... $18, 188, 498 $14, 686, 168 $3, 552, 880 

Spelter-
227,6'16,81'1 210, 036, 578 17, 610, 736 Pounds ..........•............ 

Value ........................ $12, 348, 086 $11, 161, 891 $1, 196, 145 
Zinc oxide-

14$879, 750 GO, 285,154 Pounds ..•.................... 75, 114, 90•J 
Value .......... .' ............. $2, 718, 700 505,911 $2, 212, 789 

Sheet zinc-
35,445,87<! Pounds ....................•.. 35, 445, 37'1 .. ................ 

Value ........................ $2, 495,380 $2,495,880 -................ 
Sulplmrio o.cid-

117~55,21'1 117~55,21'! Pounds ................•...... . .............. 
Valtw ........................ 24, 670 24, 670 

""$foi;8iiti All other products, value ........ $201, 712 $58, 816 

'This report is for the calendar year 1809 • 

·The zinc industry or the United States is naturally 
divided into two maih groups, presented in Table 29. 
The first includes the works of Illinohi, Indiana, Kansas, 
Missouri, and Wisconsin, and is dependentalmostexclu
sively upon the ores mined in the Mississippi Valley, 
all the works purchasing their ores in the open market. 

(147) 
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The second group includes the works of Pennsylvania, 
New Jersey, and Virginia, which control nearly the 
whole of their own ore supply. While the western 
works make only what is known as "common spelter," 
the eastern plants produce a special grade which com
mands a higher price at home and abroad. The first 
group reports the actual price paid for or~ in the open 
market, while the latter can not do more than place 
upon the raw material consumed an arbitrary estimate 
of its cost at thn smelter. 

Table 30 is a comparative statement for the United 
States of statistics reported for 1889 1 and 1899, with 
the percentages of increase of 1899 over 188~1. 

TABLE 30.-ZINC, SMELTING:.COMPARATIVE SUMMARY 
FOR THE UNITED STATES, 1889 AND 1899, WITH PER 
CENT OF INCREASE. 

1809 

Numlier of eotablisbments. .... . ... ..•... 31 
Capital, total value....................... $14, 141, 810 

Land . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . $2, 2•13, 876 
Buildings............................. $5, 470, 590 
:Macbinery, tools, and implements... $1, 935, 75'! 
Cash and sundries.................... $1,491,590 

Salaried officials, clerks, etc., number.... 208 
Salaries....... . . . . . . . . . . . . . . . . . . . . . . . . $440, ~00 

Wage-earners, average number . .. . . .. . . . 4, 8C.9 
Total wages . . . . . . . . . . . • . . .. . • . . . . . . . . $2, 355, 921 

Mi•ccll1meous expenses.................. $399,472 
Materials used: 

'l'otal cost............................. $13, 286, 058 
Ores-

Short tons.................... 4!i3, 609 
Cost • • . . . . .. . . . . . . . .. . . . • . . • . . $10, 995, 8~6 

All other materials, cost . . . . . . . . . $2, 290, 212 
Products .•.............•...........•...... 

Spelter, sbort tons.................... '181,5'!6 
Zmc oxide, short tons................ 37, 557 

1889 

21 
$4, 469, 386 

$613,000 
$2, 019,915 

$975,856 
$860, 615 

95 
$140,280 

2,690 
$1, 124, 981 

$226,232 

~M, 807, 710 

196, 309 
$4, 154, 404 

$653, 306 

158,860 
16, 970 

1 Includes sheet zinc manufactured at smelter. 

Per cent of 
increase. 

47.6 
216.4 
266.0 
170.8 
98.4 

421. 9 
118.9 
213.8 
81. 0 
65.3 
76.6 

176.3 

136.2 
164.7 
250.6 

123.5 
121.3 

·The statistics for 1889 in Table 30 are taken from the 
Eleventh Census report o i Mines and Mining, the data 
in the repol!t :for manufactures being too incomplete for 
purposes of comparison. 

The methods of inquiry employed at the two census 
periods difl'ered in several partictilars, and the fore
going· table presents as accurate a comparison of the 
items common to both censuses as it is possible to make 
from the results obtained. 

It is a noteworthy fact that the capital invested has 
increased largely during the decade which has elapsed. 
This is principally due to the development of collateral 
industries like the rolling of sheet zinc, which increased 
from 9,389 short tons in 1889 to 1'7,723 short tons in 
1899, and to the introduction since 1889 of the manu
facture of sulphuric acid and a.cid phosphate, two prod
ucts which are the result of utilizing sulphurous acid 
made in roasting blende. ln 1899 there were produced 
58,828 tons of sulphuric acid and '7,512 tons of acid 
phosphate. 

1 Report on Mineral Industries, Elev,enth Census, page 174. 

The capital account of zinc smelting works has also 
been increased materially by the adoption of improved 
appliances, notably by the automatic calcining fumaces 
which have been successfully introduced in recent years. 

Geographically, the industry has shifted consider
ably. Kansas, which stood second in 1889, with a prod
uct of 13,658 net tons of spelter, has risen to first rank, 
with a production of 54,516 short tons in 1899. Illinois, 
with a joint production of spelter and sheet zinc of 
23,860 short tons in 1889, has fallen to second place in 
1899, with 45,759 short tons of spelter and sheet zinc. 
Indiana, which was not a spelter-producing state in 
1889, has become the seat of several plants as the result 
of the manufacturing advantages following the dis
covery of natural gas. 

An interesting and significant movement has taken 
place in recent years in the districts close to the famous 
Joplin-Galena ore fields. Before the discovery of the 
Kansas natural gas belt the ores were worked at plants 
located either in the immediate vicinity of the ore mines, 
or in the Kansas coal :field, or close to coal in the Chi
cago district, or finally at the principal primary market 
for the metal, St. Louis. A very rapid change followed 
the successful drilling for natural gas at Iola, Cherry
vale, and adjacent points in Kansas, large works befog 
located in this district to take advantage of the cheap 
and metallurgically advantageous fuel. Of course, be
ing modern, they embody the experience of men long 
identified with the industry, and famHiar with loen1 
conditions. The disadvantages under which the older 
works labor have been further emphasized by forced 
intermittent work. Therefore, the mere change of fuel 
does not account for the entire difference in results 
shown. The following statistics, compiled from a num
ber of the individual reports, give numerical expression 
to these facts: 

Zinc Works Using Natu1·al Gas. 

Spclter produced, Wages per Fuel por 
short tons. short tou. sl10rt ton. 

Kansas belt ...•..•.............•............ 
Indiana belt .......................... : .... . 

•10, 125 
4,359 

Zinc Woi·ks Using Coal. 

Kansas and southwestern 11!issouri ....•.. ··I 
St. Louis district ........................... . 

24,219 l 
14, 151 

$12.03 
13.34 

$15.531 
14.06 

$1.SS 
2.99 

It is impossible to present in this statement the figm·eH 
for the Chicago district, including- Lasalle and Peru, 
Ill., because the majority of the plants manufacture u 
number of other products. 

It will be observed that for the Kansas works usiug 
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gas the fuel cost of spelter is very low; that in the 
Indiana belt it is higher; that the local fuel of the 
Kansas-Missouri plants using coal permits of somewhat 
cheaper work than that of the local coals of the St. 
Louis district. The latter, of course, pay for a rela
tively long haul on the ore, but as an offset against this 
is their location at the most important market for spel
ter and greater pro:~dmity to the consumer. 

The higher labor cost of the Kansas and Missouri coal 
plants as compared with that of the works in the Kn,nsas 
natural-gas belt is readily explained by the fact that all 
the latter plants are modern, while many of the former 
are old and some of them ~tntiquated. 

A striking fact in connection with the condition of 
the zinc-smelting industry is the enormous rise in prices 
of ore which took place, for a brief period, in the year 
1899, which thus represents exceptional conditions. 
The price for zinc ore of stnndarcl quality in the bins 
at the mine reached $55 per short ton in May, and the 
average price for the year was $38. 50, against $28.44 in 
1898 and $22.28in1897. The returns from the smelters 
in Kansas, Missouri; Illinois, Wisconsin, and Indiana 
show th11t the cost to them of the 3U0,150 tons of zinc 
ore smelted in 1899 was $33.67 per ton, which, how
ever, includes the freight to distant phnts. In the 
census year 1889, in the same districts, 128, 716 tons of 
ore treated averaged $26. 59 per ton. This, in both 
cases, includes the silicate ores, which sell on a different 
basis than the blende, relatively far the most important 
quantity smelted. The rapid fluctuations in the price 
of ores and the high average range of value have made 
the year 1899 an abnormal one. 

Table 31 shows the quantities of the several products 
manufactured, by states and for the United Sh1tes. 

TABLE 31.-PRODUCTS BY STATES: 1900. 1 

STATES, Spelter. Zinc 
oxide. Sheet zinc. Su~~rJ'.ric 

Pounds. PmtndP. Po1,n<ls. Pounds. 
UnitedStates.......... 227,646,31<! 75,114,9°'1 35,445,374 117,655,214 

Illinois ................ _ .•... 
Indiana.··- .. ·--··--·----- .. 
Kansas--·····-········--·-·· 
:Missouri ................... _. 

56, 071, 801 
8, 718,562 

109, 031, 632 
36, 213, 583 

35,445,374 117,655,214 

New Jersey ................................. 40,946,186 ····-·------ ·-·--·-····· 
PemJHylvunia ............... 9,562,852 19,2B8,968 ....................... . 
Virginia..................... 8,047,884 ········-··- ·----··- .. -- ........... . 
Wisconsin ................... -----·-·--··--· 14,879,760 ....................... . 

1 This report is for the calendar year 1899, 

The total production of zinc metal in the United 
States, obtained by adding the output of spelter, shown 
in Table 31, to that of sheet zinc, is 263, 091, 688 pounds, 
or 131,546 tons. 

Th·e detailed sfa1tistics for the industry as reportecl 
are shown in Table 32. This table presents separate 
totals for each state in which there were 3 or more 
estttblishments, aml groups the statistics for other 
states so as not to disclose the operations of individual 
estabfoihments. The establishments are classified 
according to the character of the ownership, which 
showg thttt 3 were owned by individuals, 2 by partner
ships, and 26 by corporations. The employees are seg
regated so as to show for 'salaried officers and wage
earners separately the number and salaries or wages of 
men, women, and children, respectively, and also the 
average number of wage-earners employed during each 
month of the year. Separate totals of the different 
materials and products are shown. The number of 
engines and electric motors in use and their horsepower 
are presented, and the 31 establishments are grouped 
according to the number of employees in each. 

1'ABLE 32.-ZINC, SMELTING, BY STATES: 1900.1 

Number of esto.blishments ................................................... -. 
Character of organization: 

United 
States. 

31 

Illinois. Indlarnt. 

Individual __ ....... __ .. __ .................. _ ..... _ .... ___ ........ _ ........ . 3 ---- -········ 1 
Firm and limitecl partnership ....................................... -... --
Incorporated company .................. _ .................... _ ........... . 

Capital: 
'fotaL ......... ----. _ ............................ : . ............. ·- ......... _ 

Land ............••.••••................... ···- ....... __ .............. _. 
Buildings .......... · ...... _ .......... _____ .. __ .... ··- .................. . 
Machinery, tools, nnd implements .................................. .. 
Cash and sumlrlcs .................................................... . 

Proprietors 1mc1 flr1u members ... __ .... _ .. _ ....................•..........•.•.. 

2 
26 

$1'1, 141, 810 
$2, 2,13, 876 
$5,470, 590 
$1,985, 75'1 
$1,491, 690 

,1 
Salnriecl officials, clerks, etc.: 

Total number.............................................................. 208 
Total salaries·······-········-··-···-····-·--··-·-···-····················· $4<10,200 

Officers of corporations-
Nnmber ................................................... --- · ---· · 41 
Salaries ................................... _ .................. ·-.... $193, 275 

General superintendents, managers, clerks, etc-
Total number...................................................... 167 
Total s11larles ............................................. __ . _...... $246, 925 

Men-
Number ................................................... . 
Salaries ............ '···· ........................... --------

Women-
Number ....... --- .. _ ........ -...... -- ... ·---· -··· ........ --

. SoJ11ries ...................... _ ........ ·- .......... -·--· -··-

163 
$24.5,521 

4 
$1,404 

············· .......... . 
5 2 

$3),186, 319 
l!'138, 100 
$637, ,134 

$1,095,0'11 
$1, 815, 7'14 

80 
$222, 022 

11 
$92, 775 

69 
$129, 247 

68 
$128,623 

1 
$624 

$14,1,835 
$7, 2fl0 

$108, 45'1 
$21, 690 

$7, Hf 
8 

$7, 650 

4 
$-1,800 

4 
$2,850 

3 
$2, 550 

1 
$300 

IC1msas. :Missouri. Pennsyl- All other 
van la.. states.2 

11 3 

1 
2 --·--·-····· ............ ··-·-··- .. --
8 4 s ,1 

$5,218, 529 
$1, 084, 026 
$2, 206, 702 

$-105,464 
$922, 33~ 

40 
$60, 800 

3 
$18, 400 

87 
&12,,100 

$80<1, 029 $1, 871, 620 $21. 916, 472 
$25, 500 $59, 000 ~830, 000 

$288, 000 $1, 150, 000 $1.1. 080, 000 
$77, 800 $190, 000 '1146, 259 

$113, 229 &172, 626 $1, 860, 213 
1 ....................... . 

17 
$36, 880 

9 
$13,669 

8 .......... .. 
$20,800 ........... . 

14 
$16, 080 

14 
$16, 080 

9 
$18, 609 

9 
318,669 

54 
$99,179 

20 
$56,500 

34 
$42, 679 

32 
$42,199 

2 
$180 

Wage-earners, including pieceworkers, and total wages: 
Greatest number employed nt any one time during the year.............. 5, 944 l, 6'11 190 1, 958 537 751 
Least number employecl at any one time during the year................. 4,473 1,476 HO 1, 186 433 593 

867 
645 
764 Avemgenumber............................................................ 4,869 1,551 119 1,487 500 448 

Wages .......... __ .... _..................................................... $2,355, 921 $758, 912 $58, 138 $705,803 $268, 196 $17•!,510 
:Men 16 years and over-

~';,~:S~~.~'.1.~~:~::::::::::::::::::::::::::::: :: : : : : : : : : : : : : : : : : : : : : $2,34~:m s15U~~ s58,m ~na~:t8~ s26d~~ s114,t1~ 
1 This nport ls for the calendar year 1899. 21ncludes establishments distributed as follows: New Jersey, 2; Virginia, 1; Wiscomin, 1. 

$890,862 

758 
$887,89~ 
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TABLE 32.-ZINC, SMELTING, BY STATES: 1900-Continued.1 

Wage-earners, including pieceworkers, and total wages-Continued. 
Wages-Continued. 

Women, 16 years and over-

~~ire':f.~.~~~~~'.:: ::: ::: : : : :: : : : : : ::: :: : : : : : : : : : : : :: :: : : : : : : : : : : :: : 
Children, under 16 years-

Average number .................................................. . 
Wages ............................................................. . 

Average number of wage-earners, including pieceworkers, employed during 
each month: 

Men, 16 years and over-
J anuary ............................................................... . 
February ............................................................. . 
March ............................................................... .. 
April. ................................................................ .. 
May ................................................................... . 
June ................................................................. .. 
July ................................................................... . 
August ............................................................... .. 

~~~~t~~~-r-:: :: : : :: : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
November ............................................................ . 
December ............................................................. . 

Women, 16 years and over-
January ............................................................... . 
February ............................................................ .. 
March ................................................................ . 

~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
June .................................................................. . 
July .................................................................. .. 

!~t;f~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
November ........................................................... .. 
December ............................................................. . 

Children, under 16 years-
January ............................................................... . 
February ............................................................ .. 
March ................................................................ . 
April .................................................................. . 

1u~0: :·.:: ::: : : ::·.:: :: : :::::: ::: ~:::::: :::::::: :: :: :: ::::::: ::: : : : : : : : : : 
July .................................................................. .. 
August. ..................... , ........................................ .. 

~~~~11grb.e_r.:: ::: :: :: :: :::::: ::::: :: :::::: :::::: :::::::::::: ::: : : : ::: :: : : 
November ........................................................... .. 
December ............................................................. . 

Miscellaneous expenses-
Total ..................................................................... .. 

Reut of works ......................................................... . 
Taxes, not including internal revenue ............................... . 
Rent of offices, insurance, interest, and an sundry expenses not 

hitherto luclnded ........................... ; ............. ; ......... . 
Materials used: 

Total cost .•............•••....•..•.......•..•...•.•......•......•••••.••••• 
Ore-

Short tons •.......•....•.........•.....•...•...•.•..•..•.••.•....••. 
cost ............................................................... . 

Dross-
Short tons ......................................................... . 
cost ............................................................... . 

Fuel ................................................................... . 
Rent of power and heat ............................................... . 

iW~t~~r~~1ei:iai5::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Freight ............................................................... . 

Products: 
Total value ............................................................... . 

Spelter-
Pounds ........................................................... . 
Value ............................ · ................................. . 

Zinc oxldc-
Potmds ........................................................... . 
Value ............................................................. . 

Sheet zinc-
Ponnds ........................................................... . 
Value ............................................................. . 

Snlplmric acld-
Pounds ........................................................... . 
Value .............................................. · ............... . 

Powe1·: 
Vnlue of all other products ........................................... . 

Number of establishments reporting ...................................... . 
Total horsepower ......................................................... . 

Owned
Englnes

Steam-
Numher .................................................. .. 
Horsepower ............................................... . 

Gas or gasoline-
Number ....•..••..........•................•.••.•.•......•. 
Horsepower .............................................. .. 

Electric motors-
Numher ....•..•..•..........•......•......•.....••....•..•..... 

Estabus11ments ~1c;[:.JE~iit~ iiU.llii:i'e"? of':vei-saiis employed: ·ilai iii<i11itiinii pro: 
prietors and firm members: 

Total number of establishments ......................................... .. 
21to50 ................................................................ . 
lil to 100 ............................................................... . 
101 to250 ............................................................. .. 
251 to500 ............................................................. .. 
001to1,000 ............................................................ . 

United 
States, 

8 
$3,369 

l8 
$4,2H 

4,559 
4, 764 
5,035 
5,012 
5,138 
5,120 
5 022 
4:829 
4,728 
4,048 
4,G74 
4,687 

7 
7 
7 
7 
7 
8 
9 
8 
9 
9 
9 
9 

9 
10 
11 
15 
16 
13 
18 
21 
25 
27 
25 
26 

3399,472 
Sl0,200 
$44,481 

3314, 791 

$18, 286, 058 

463,609 
$10, 995, 846 

12,578 
$64•1,645 
$751, 839 
$75,000 
$83,845 

$436, 378 
3298,505 

$18, 188, 498 

227, 646, 31<! 
$12, 348, 036 

75, 114, 904 
$2, 718, 700 

35,445, 374 
$2, 495, 380 

117, 655, 214 
$42,l, 670 
$201, 712 

31 
12,M6 

127 
11,095 

<1 
50 

60 
1,401 

Illinois. Indiana. Kansas. Missouri. Pcnnsyl· All othe~ 
vania. states, D 

18 
$4, 214 

1,491 
1,510 
1,533 
1,535 
1,546 
1,540 
1,561 
1,ii80 
1,565 
1,542 
1,488 
1,500 

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

2 ...................... .. 
$900 ...................... .. 

6 
$2,4.GU 

................. ····-····---- .................................................... . . .............................. ·······'····· ............................. . 

92 1,426 517 383 050 
102 1,532 532 378 710 
107 1, 732 530 385 7'18 
109 1, 726 524 382 780 
164 1, 762 535 392 780 
190 1, 710 501 407 7-l'l 
182 1,626 489 432 1B2 
182 1,380 477 4•16 76-1 
145 1, 331 474 •117 7ti0 

87 1,221 467 404 827 
33 1,147 470 711 82~ 
31 1,202 487 042 825 

........... 2 . ........... ............. 6 

............. 2 ····-······· ............ 6 
-·----····· 2 ·------····· ------······ n 
····------· 2 ···--------· ............. 0 
··········- 2 ............ ............ 6 
··········· 2 ............. ----········ (l 

··-------·· 2 ···--------· ............ 7 
.............. 2 ·········--· ............. 0 
.............. 2 .............. .............. 7 
·····--···· 2 ............. .............. 7 
·····------ 2 ............ .............. 7 
............ 2 ............. ............. ~ 

9 .......................................................... .. 
10 
11 
15 
16 
13 
18 
21 
25 
27 
25 
26 

$109, 407 

..... $i2;oaa· 
$97, 374 

$4,416, 815 

92, 400 
&3, 669, 953 

2,427 
$124, 340 
$261, 661 

..... 324;977· 
$205,538 
$130, 346 

$5, 882, 746 

56, 071, 801 
$2, 904,380 

············· -............ 
35, 4•15, 374 
$2,495, 380 

117' 655, 214 
$424,670 
$58,316 

5 
3,294 

34 
3,089 

............. 
············· 

11 
205 

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

115,588 $81, 169 $36, 903 $-1,869 11101, fi.90 

"""'$394" $7,800 $2,400 ..... si;935· ..... sia;2rn $11,023 $2,b83 

$5,194 $62, 346 $31, 620 $2, 93•1 $1<15,323 

$387,399 $4, 678, 946 $1, 651, 387 3896, 192 81, 255, SlO 

10, 359 131, 407 42, 584 45, 627 1'11 2112 
$326, 691 $-1, 317, 628 $1, 503, 670 $262, 792 11011\:m 

t ........... ········-·-·· ............... 9,569 ~'l 

·-·----·-·- '"'$i29;i73' .... 593;53~· $500, 242 11H,om1 
$8,058 $66, 591 $192,~:!:! 

""$i;i45' $75,000 ·····s2;4i2· '""$i4;962' .... ·s20;1'i17 $10,452 
$6,836 $41, 108 $83,871 $45, 605 $lOB,.11?11 

$44, 669 $105,590 $17, 900 ............. .............. 
$445, 643 $5, 790, 144 $2,011, 724 $1, 521,307 $2, 530,UH 

8, 718,562 
$445, 643 

109, 031, 632 
$5, 790, 144 

36, 213, 583 
$2,011, 724 

9, 562, 852 
$660,598 

8 Ool7, lllH 
$535,517 

....... , ... --. -.. -... ~ -... ···---···-·· 19$288, 968 55,826,v:m 
·- ····-··· . .......... -. ············ 779, 672 31, mm, o~H 

:::: ::::::: :::::::: ::::: ::::::: ::::: .. ··38i;os7 · ... · · $o2:sri~ 
B 1l 5 3 •I 

230 2, 330 675 3, 921 2, 0\)(1 

3 41 9 26 Joi 
220 2,265 560 2,970 1, Ulll 

1 
10 

2 . ............ ·-······-··· 1 
35 ............... ······-····· r; 

3 5 36 l'i 
30 115 951 100 

31 5 11 5 3 •1 
1~ i ···-"·"3· ........... i; ........... 3 ........... i. :::::::::::: 
11 1 5 2............ a 

3 ............. ........... ............. ............ 2 1· 
3 2 ........... 1 .................................. .. 

1 This report is for the calendar year 1899 "Includes establishments distributed as follows: Now Jersey, 2; Virginia, 1; Wisconsin, 1. 
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