


REFINING OF PETROLEUM.

BY JOSEPH D, WEEKS,

This report presents the statistics concerning the refining of petroleum during the year ending December 31,

1889. The production of crude petrolenm is the subject of a separate report, and is notincluded in the statistics ot‘
manufactures. The refining of petrolewm was part of a distinet report at the Tenth Oensus, and the statistics were
not included in the report on manufactures.

While the increase in investment and production in this industry has kept pace with the developmentin other
branches ot manufacture during the decade from 1880 to 18‘)0 the number of establishments remains practically
the same as reported at the census of 1880. The extension to new oil fields of the pipe line systems for the
transportation of crude petroleum rendered unnecessary a change in the location of refineries, this location being
governed generally not so much by proximity to the sources of the raw materials as by its availability for the
distribution of the refined product to domestic and foreign markets.

The following comparative swmmary shows the statisties concerning petroleum refining under the pmnclpal
heads of the inguiry at the censuses of 1880 and 1890, also the percentages of increase:

COMPARATIVE SUMMARY, PETROLEUM REFINING: 1880 AND 1889,

ITEMS, ’ 1880 1889 }:P:Sg?g;‘g:
Number of esfvnhlishments’ reporting .. ocevieeiaaieia., 86 - 04 9,30
B T $27, 825, 746 $77,416,206 | 183.31
Miscellancous expehses [ SRR (R $2,060,208 [..erivennnan
Average namber of employés (aggregate) .. 9, 860 12,471 26,37
BT O $4, 381, 572 $6, 089, 478 59,52
Officers, firm members, and clerks: (D) :
Average Db 13T RN s 1,068 Jivennmencnan
TOtALl WAZES . e e mee e criienecnsraesrmneascnnenanenns|oananaaaaaaaaane $1, 117,011 |.eeeemnnnnn.
. All other omplayés: (D) ' .
AvErage DUmMbDer. .o oo e 11,408 bocevecnvinnn
TRl WAZES -+ e vtcnacaaeaneeeeaneeneans SO ISR 45,872,467 [oreneniniann '
Cost of materials used .. cevveimeon i iiiniii c$34, 999, 101 467, 918, 723 04, 06
Value of ]11'0(111(‘.ts <2 T $43, ’705; 218 $85, 001, 108 04,49

o This item was notrepor tod at the Tonth Census and ab the Dlu enth Census some establishments failed to furnish infor nmtion as to miscollancous expenses.
b Not reported separately at the eonsus of 1880,
¢ The value ol packages made is included in this amount, instead of, as in 1889, tho cost ofnmtm ials used in making them.
d The value of packages made at the refinery is not shown as a distinet itom of product in the report for 1880, and dnes not appear to have been included in the
value of produets.

The number of establishments given i1 the above summary and in the appended tables should not be taken as
the total nwnber of refineries, for when 2 or more refineries owned by the same corporation, firm, or individual are
‘located in the same county or city, they are considered and counted in the tabulations of this office as 1
establishment. There appear to have been 106 separate refineries in operation in the Umted States during the
year 1839, and they are covered by the returns of the 94 establishments. ‘

Previous census reports show no items entering into the cost of manufacture other than wages paid and cost
of materials. The present inquiry was intended to cover as far as possible the entire cost of production except
interest on capital and depreciation of plant. The cost of selling and mercantile losses are notincluded. It,
therefore, would be erroneous to assume that the difference between the cost'as shown by the sum of miscellaneous
expenses, wages, and materials and the value of produet represents the profit or earnings of capital invested.

Confined as the industry is to a comparatively few states, and several of these states having less than 3
establishments, it is possible to publish separately totals only for the states of New Jersey, New York, Ohio,
Pennsylvania, and West Virginia without disclosing the operations of individual establishments. The statisties
published at the census of 1880 were confined to the totals for the United States. The only comparison possible for.
the industry in the several states is presented in the statement on the following page, showing the number of
refineries in operation in each state and in the United States at the two census periods.
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360 MANUFACTURING . INDUSTRIES.

COMPARATIVE STATEMENT OF NUMBER OF REFINERIES, PETROLEUM REFINING, BY STATES: 1830 AND 1889,

NUMBER OF RE-
| FINERIES.

STATES,

1880 | 188y

The United States............. s

California. ..o e .
Colorado. coe e e U
Kentuely . e omc e e i
Maryland...
Massachusatts. .
Maine -
NOW JOTBOY . e e e nean e eae e e e
New York ..o mie e
Ohig.........
Penngylvania
West Virginia

CAPITAL.

The 10110wmg statement shows the number of establishments and tho detailed items of capital for both active
and idle establishments, as reported at the Eleventh Census: '

STATEMENT OF CAPITAL, ACTIVE AND IDLE ESTABLISHMENTS, PETROLAUM REFINING: 1889,

Active ostab. |

ITEMS. lishments, ! ments.

94

Number of establishments reporting -

|
i
Capital—aggregate ..o ..ol L 77,416,206 . \ 423, 608
Tand ........ e e I 7,886, 668 | 81,700
BUIHDES e v eeeems e s e 6,403, 004 | 915, 600
AMachinery, touls, and impldmunt. 20, 837, 038 ‘ - 104, 88D
g RAW MALEITALS .« ee oo oo eeeneie e e aea e e e 3,080,808 | 12,420
Btock in process and Gnished products on hand...... 10, 386, 521 T

Cash, bills and accounts recsivable, and all sundries | 28,812,272 | 8, 800
not elsewhere reported, ) { :

The average amount of capital to each idle establishment is $60,501 as compared with $823,578, the average
capital of active establishments. There were 101 active and idle establishiments in the United States daring the
‘year with an aggregate capital of $77,839,804. The amount of idle capital is but 0.54 per cent of the total amount
invested in the industry. The total number of refineries in the United States, both active and idle, during the
year was 113, The following statement presents the statistics councerning capital in idle establishments in the
different states: '

STATEMENT OF CAPITAL, IDLL LESTABLISHMENTS, PETROLEUM RET INING, BY STATES: 1889.

| : CAPITAL.
i [ 1 I e I i
' Value of plant. H Livoe nssoets,
Number
of ostab. e e S
STATES, lishmextlts Apgregate. Cush, Lills
report- 3
l'lng. ‘ Machinery. and asceounts
| Total Land, | Duildings taals, Total Raw re;g:lvﬂllln
j nu'(ll' (}mglw matorials, sundries not
! . elsewhera
raported.
- I - % PR IR . -
The United Staf.(sn ........................ emneamteann 7 $423, 508 |} $402, 279 $81, 700 $‘)1’3, G0 $104, 889 $21, 229 "pl 429 $8, 800
1 28,118 27,789 600 20, 789 329
2 12, 600 i 12, 600 ‘ 200 2,700 9100 Hoverenaiil] viieiiaans
3 872, 790 \ 351, 890 ) 79,800 204, 590 47, 500 20, 900
1 10, 000 | \ 10, 000 I 500 8,000 1,800 fleceiiniileeeinanns

The amount of cu,pxml 1cqmred to produce $100 worth of produ(,t was $62.52 in 1880 and %01 08 in 1889; while
the value of raw materials entering into $100 worth of product in 1880 was $80.08, and $79.90 in 1889, If we look
at the wage cost necessary to the production of $100 worth of product in this mdustry we find that in 1880 it was
$10.03, while in 1889 it was only $8.22. The investment of capital to secure a given value of product increases,
while the wage cost of the like product decreases, the value of the materials remaining practically the same.
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REFINING OF PETROLEUM. v 361

EMPLOYES AND WAGES

In making comparisons of employés and wages at the two censuses it should be remembered that the schedule
of inquiry used ab the Eleventh Census provided for a more thorough exposition of the different classes of employds.
and wages. The classification of employés made at the Tenth Census was that of males above 16 years, females
- above 15 years, and children. ’ .

The classification used at the Eleventh Census was as follows: first, operatives, engineers, and other skilled
workmen, overseers, atid foremen or superintendents (not general superintendents or managers); seeond, officers
or firm members; third, clerks; fourth, watchmen, laborers, teamsters, and other unskilled Workmen, fifh,-
pieceworkers not 111cluded in the foregoing. .

A further division of the above classes into males above 16 years, females above 15 years, and childrven was
required.

The following statement presents the average number and total wages of employés reported for each class, and
the percentage, the number and wages, in each class is of the totals reported for the industry

STATEMENT OF EMPLOYES AND WAGES, BY CLASSES, WITH PERCENTAGE OF EACH CLASS TO TOTAL, PETROLEUM
REFINING : 1889. '

Peu unt-

LASS - - ! Average | Pereetit- | o, e
CLASSES OF EMPLOYES. [ wumbor. | nae. | Total wages: J age.
. ! B
' 7 . | 12,471 | 100,00 | $6,980,478 \ 100,40
i H - -
i s
Officers or firm members. ....covaeeiiiannuonnns ‘ .87 o 70 “ 202,120 2. SD
(631535 0 T Y ! 481 7.87 ! 014,891 | 13.00
Skilled..coovimiaiaiaaan .o 4,821 30, 64 2,703, 904 i 88, 69
Unskilled . ..o.cooioiaee . 5, 908 47.37 2,466,270 ;  30.14
Piceeworkors 1,604 | 1342 712,28 | 1019

The following statement shows the proportion of males above 16 years, females above 15 years, and children to
the whole number 01 employés reported for the industry:

STATEMENT OF MALES ABOVE 16 YEARS, FEMALES ABOVE 15 YEARS, AND CHILDREN, AND PI‘ hCENl‘A( L OF EACH
CLASS TO TOTAL, PETROLEUM RETINING: 1859.

Averago | Percent.

' SSE ? EMPLOYES.
} CLASSES OF EMPLOYES number. | ago,
i

i CTotal oo e B LT TR T NN 12, 471 100. 00
1 Maley ADOVE 16 YRS - oernarnn et eiae e ae et aiar it e e 11, 920
! TFemales above 15 years... .. e ane s 85
} 0 T 142 510

The following statement, obtained from Table 3, shows the average number of males, females, and children
reported at the different weekly rates of wages. The number includes officers, firm members, and clerks, but not
those employed on piecework. :

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WERKLY RATES OF WAGES, INCLUDING OFFICERS, FIRM
MEMBERS, AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK, PETROLEUM REFINING: 1889.

AVERAGE NUMBER OF EMPLOYES.

WEEKLY HATES OF WAGES. Malos ; Fomales .
: ! above 1G | above 15 | Children.
years. | years.

Total. ... 10, 262 1 45 00
TRACE $5 « 2o emevnheee st eefaaee e ee e e enne et ! C VI 439
$6 and over but under $6 . : 89 3 18
$6 and over but under $7 . 288 | 1 43
$7 and over but nnder $8 .. 506 ) PO
$8 and over but under $9 361 p: I O
$9 and over but under $10 2,477 |2 I
$10 and over but under $1 1,924 | DO
$12 and over bub under $1 2,216 L T P,
$15 and over-but under $20 1,199 oo i
$20 and over but under $25 ... oii e 375 I PO .
25 ANd OV O e i et e e et et U S S P .




362 MANUFACTURING INDUSTRIES.

From the foregoing statements-it appears that 95.58 per cent of all the employés reported for the industry are
"men, and that of the 10,262 men reported as receiving wages according to time, 7,816, or 76.16 per cent, received $9
-and over but under $20 a week. The number of females reported is insignificant, being but 35 as compared with
-25 shown at the Tenth Census. Of the 35 females, 33 are reported as clerks, 23 of whom recelved from $8 to $9 a
week.

The schedule of inquiry called for a statement showing distinctive classes of employés according to their -

-occupations and the daily rates of wages in each class. . . .

The answers to these questions were not complete; they accounted for only 2,804 employés, or 22.48 per cent of
‘the total number of employés reported for the industry. It is believed, however, that the number of employés
‘reported is sufficient to warrant the use of the figures as an indication of the average daily wages for the different
classes of employés in this industry, and the following statement presents the number of employés reported for
-each class, also the range and average daily rates of their wages:

 (STATEMENT OF THE EMPLOYES REPORTED BY OCCUPATIONS, WITH RANGE OF DAILY WAGES AND AVERAGE DAILY
' WAGES, PETROLEUM REFINING: 1889. ’

Nt angs ofdaty |, Avarags
Barrel house TCI . e e i ns B $1.25 to $2,70 $1. 68
Bofler makers. ..o s : 31 2.25t0 2.65 2,62
Boiler men 1‘ 20 1.50 to 3.00 2. 06
Bone DUrmers o v o e NL Y 1,60 to 2,50 2.26
T00KKEBIOUS + e ae e e e e sanaaneenmean, RO ! 9 | 231t 400 3,66
Carpenters ....... .. e 95 | 225t0 300 2,57
' Clorks ... ... e e ' 15 | 1200 577 2.04
COMPOTIACTS « -+ e e nememeaene i emeemeen e mamenenans ! 41 200t 6.00 8,44
, Coopers .. . 28 |, 1.25t0 295 ’ 2.16
DIVIVOTS « - eer oo e e eee e e ’ 13 1,60 to 4.50 2.11
Engineers. . .oooeee.. R — O | 36 1.76 to 3.83 ; 2,34
Tilter house meu.. A 175 to 8.00 | 2,22
THCMON o meeeeneenn SR j 5 1.20 to 250 | 1.09
B TS RS SR ‘ 7 182 to 5.00 ' 5.29
LAbOrors. coceae i : 0982 0,96 to 2,50 1.61.
Machinists ooeeveniiaiiant 22 2.00 to 3.00 2.6
© | Pipe fitters cooooiiiiill 48 1.75 to 3.00 2,18
B T Tl o PPN i 59 1.60 to 2,69 1.87
T LY U s 261 120t 375 2.6
Superintendonts .. 15 2,56 to 9.62 5,81
THITOER - - vm e eee e e e ee s am e em e e e e ee e eneneeaaens ‘ 8 2,00 to .53 2,50
TICALRTE - e e e e e e et eaiae s l 34 175 to 4.00 ‘2,15
Varions mechanies .S 403 175t 4,00 215
WAbCHIDOL .. evet e eeleaneamaa e eeens reeens ‘ 31 1.00to 2,25 177
Vardmen - oo i arve e an e aa e t 44 120 t0 2.00 1.09

MATERTALS USED,

Duying the year covered by this report there were 1,287,830,402 gallons of crude petrolenm, or 30,662,629 barrels
-of 42 gallons each used by petroleum refiners, costing $44,879,783, an average cost of $1.46 per barrel. The cost
of the crnde petroleum is the cost at the refinery, including all charges for transportation. Of this ’quantity of
--erude petroleum, by far the greatest proportion, 1,232,868,868 gallons, was reported by the refineries as obtained
through transportation companies, either by pipe lines or tank cars, 52,732,849 gallons being obtained direct from
the wells and 2,228,695 gallons from all other sources, in barges and barrels. . ,
The distillates were treated principally by the nse of sulphuric acid, 95,916 tons of this acid ‘being used,
valued at $1,516,728, Hydrochloric and other acids and sulphur were also used. . An effort was made to ascertain
the digposition that was made of the resultant sludge acid, but the returns were so deficient in that respect as to
make the data obtained far from complete. According to the returns, 33,911 tons were disposed of to manufacturers
-of fertilizers and chemicals, 19,962 tons to sulphuric acid manufacturers for restoration, and 7,701 tons were
permitted to run to waste, ' B
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The ¢ost of fuel constituted 3.35 per cent of the total cost of materials used in petrolewm refining. The
following statement shows the kinds, quantities, and cost of fuel used during the year 1889:

STATEMENT OF KIND, QUANTITY, AND COST OF FUEL, PETROLEUM RIEFINING: 1889.

KINDS OF FUEL. ' 'Quantity. Cost.
Total «oovoveviaiiiiiias U R N $2, 275, 468
ATEREEIES 0L« - o et e e ee e et e i e tons.. 324,393 566, 114
BItUMINOUS COAY. <o ee ittt re e ciaee e eaaaes do...| 451,355 750, 041
Coko . meuniinnn g . 82,076 6,226
S NAPIENA e e barrels..| 116,762 111,328
Rosiduum (mot produced at works).....oeveiiiiiiiiiniiiann. do...| 468,374 H44, 281
L cords. . 1,948 2,601
Crade oil... barrels.. 73, 567 36, 330
Distillate .. - - 6,174 8,804
Natural gas .oocooioiiiiei i e R LT IPPEPPPPPPP 219, 504

Anthracite coal in the form of culm is used largely in refineries on the Atlantic coast. Anthracite coal is
reported at an average cost per ton, of $1.75 as compared with $2.13 per ton for bituminous coal. Of the residuum
reported as fuel, 399,243 barrels were consumed in the refineries located in the state of New York. The amount
paid for natural gas, $249,594, represents approximately the consumption of 209,658,960 gallons of erude oil, as
refiners, except those having their own supply, were genérally charged for its use at the rate of 5 cents per barrel
of crude oil used. o :

The manufacture and repair of barrels and cases at the refineries required an outlay of $6,856,308 for staves,
‘heading, lumber, iron hoops, shooks, and sundries, and the manufacture of tin cans $5,639,292, The total
expenditure for packages, ready made Dbarrels, tin cans, and cases was $4,340,274, making an aggregate
expenditure for packages of $16,835,374, or 24.79 per cent of the total cost of materials. This amount is exclusive
of the wages of coopers, tinners, and earpenters and other employés engaged in this worlk, o

PRODUCTS.

The general products obtained by the distillation of crude petroleum are naphthas or the lighter hydrocarbons,
illaminating oils, heavy oils, or lubricants, residuum, and paraffine. Owing, however, to the marked differences in
the composition of crude petrolenm obtained from different districts and in the methods of refining, the distillates
obtained vary widely in character and quantity. The following statement shows for the United States the '
average percentage that each product is of the total quantity of crude material consumed:

2 100. 00

B ) Y s 12.73
Burning oils ..ooov voines e e e e e el et mee e e e .. 05.64 .

- Heavy oils or lubrieants ... .o il e e eaaaae s 4.99

Paraffine ..o e e e e emeee e - 3.59

TS 4R O g 4,62

Residual produets and loss. ... oo oo e et ee e e 8.43

+  The following statement shows the average percentages of the several produets obtained from the ernde - oil
of western Pennsylvania, as returned by a refiner drawing his entire supply of crude oil from that field -

12 100. Q0
B Y 1N Y PR e 10. 07
BUIFING 0118 . o et e e e e e e e e e e e e e as 70. b4
Heavy oils or lubricants . oo .o i it cme e s PN 8. 94
BT Y 8 R S e i aen 3.94
Residual produets and Jo8S ..o i e cimren caee e e ae e te it caan pmaae s 7.21

As compared with the crude oil obtained from western Peunsylvania, eastern Ohio, New York, and West
Virginia, the crude oil of the Lima distriet distills' a smaller proportion of illuminating oil, as shown by the following
statement, which is the result obtained by a refiner nusing Lima oil during the year:

Total

~Naphthas.....oooveoaao oo, e e e e s deerreeaaaan
5 E 5T 0 G
B DB L N UV U PP :
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The base of Califernia o0il is usually asphaltum, in this respect differing from the petroleum obtained from
other states, of which generally paraffine is the basis. The average percentages of the several produets obtained
during the year by refiners in California are as follows:

0 1 100. 00

B Y 13§
BUTHIDE 0118 - ottt it e e et e e e e e e e e aans
T T B . SO
ROSIAUUIL ¢ ¢ oo it i e ce ceet it e e icee cmmemmmmenaan e m e e s
Malthay oo e e e et e e e e e e e aaaameeeeeeaaan

The percentages of products obtained from the crude oil of the Florence field in Colorado, as returned by a.
refiner in that district, are as follows:

Total..... P e e 100 00
Burning olls .. oo i i e R 32,21
Lubricants .. oo oo il e e e e e et e e mae aman s 1.58
S 48 R U 64. 29
7 e et 1. 92

The oils of Texas, so far as reported during the year, are natural lubricasing oils requiring only filtration to
fit them for use, and are therefore not included within the scope of this report.

‘The foregoing statements of products are taken from the reports of individual refineries, as returned to this
office, except that for the United States, which is the average of the whole number of returns. They can not be
taken as a correct indication of the crude oils obfained from the several districts cited as,owing to the varied
requirements of the different refineries and the wide difference in the methods employcd the, percentages of the
several products manufactured are capable of innamerable variations.

Owing to adifference in the classification. of the refined products reported at the censuses of 1880 and 1890, it s
not possible to make a complete comparison of the several products. The following eomparative statement presents
the items common to the two census reports. Rhigolene, mineral sperm, and deodorized lubricating oils for 1880,
and neutral filtered oils, filbered cylinder oils, ointments, and greases for 1889, are ineluded in all other petroleum
products.

The following statement presents the quantitics and values and the average value of the several products for
1880 and 1889, with the percentage of increase or decrease in qnantity and value:

COMPAI\ATIVE STATEMENT, QUANTITY, TOTAL VALUE OF PRODUCTS, AVERAGE VALUE PER BARREL, AND THR
PERCENTAGE O INCREASE 1IN QUANTIL'Y AND IN TOTAL VALUL, PETROLEUM REFINING: 1880. AND 1889,

1880 : 1869 - | PERCENTAGE OF INCREASE.
PRODUCTS, o 1l i
Number of Total f\verngo‘ Number of Total Ay ur"‘"f’ o, In total
harrels. value, ¥ '{}‘:ﬁ e barrels. value. v '{’I&L‘l ax I quantity, value.
e LN DV, ! S S -
Burning oils .o oo eren e 11, 002, 249 $16, 839, 613 3, 35 16,007,397 ; 447, 842,537 42,82 54,22 20, 87
Residuum -..o..ono. . 290, 143 297, 620. 1,30 1, 104, 967 1,235, 490 1.03 421,521 315,25
Parafline oils - 9, 465 408, 023 513 084,849 | 8,022,048 4,41 761. 82 640, 66
Prraffine Wax. ..o i erccna it a7, 880, 626 631, 944 0. 08 241,951 2,904, 902 12,01 Jleaeeiian.n. - 350, 68
’ »
Reduced ofls,...... 230, 859 1, 805, 037 G, 04 856, 730 2, 333, 923 2,72 27111 67. 30
Gasoline... eees -- 289, 555 1,128,166 5,00 101, 0G4 304, 676 3.01 005,10 - ofih, 02
Naphtha. coeuriviiiieceennnn i iaaaaa. .. 1,212, 626 1, 833,395 1.51 3, 189, 1398 6,720,712 2,11 163, 02 . 200, 57
All other potrolewm products..ooooviei i foneaaan, R COLATLSIL e ’.5 .............. 5,888, 856 {eevennnnlineiernenn, 851, 46
« Pounds, ‘ t b Averagoe value per pound. ¢ Decrease,

‘The schedule of inguiry required a more complete and detailed description of the different products
manutfactured than is presented in the tables accompanying this report, such as the fire test of illuminating oils,
the color and specific gravity of other products, but the replies received to these questions were so incomplete us
to render the information of no value for statistical purposes.

With the manifold uses to which the refined products ot crnde petrolenm are put in the manufacture of
mixed lubricants, pharmaceutical preparations, wool cleansing oils, and other articles, this mvesmgamon has wo
direct connection, and they are not considered in this discussion.

FE T —
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The following statement ehows the quaummes of the several petrolenm products manufactured during the
census year for domestic econsumption and for export, as returned by refineries, with the percentage that each class
is of the whole quantity of sueh produet manutactured:

STATEMENT OF PRODUCTS MANUFACTURED FOR HOME CONSUMPTION AND FOR EXPORT, WITH PERCENTAGE OF
TOTALS, PETROLEUM RE]JI\'ING 1889.

Yor home |Percent- . Per cent-
PRODUCTS. consumption.| age of I{%‘l :ﬁggr)t. ago of
. (Barrels.) total. \ ' total.

Total 12, 946, 112 54. 69 10,724, 034 46, 31
Burning oil8 . oovviir e e e 6, 026, 2660 40. 88 a1, 59,12 ,
Residuum ..onov...nn e 1,189, 564 09. 55 5, 408 0. 45
Paratfine oils ... ... 357, 653 52,922 327, 198 47.78
Reduced oils......... - 763, 752 80'. 15 02,978 10. 86
Neutral filtered oils. -oveie i eiaaat 100, 832 97,48 2,802 |, 2.57
Piltered cylinder oilg ccooooooloiol. PN 260, 058 96, 58 9, 515 3.42
Ointmoents and greases. .......-.oc.oaoon 28, 380 65. 88 14, 704 34,12
Gasolingand naphtha. ... ... L. _.p 3,188,709 97.24 90, 753 2.76
PATAHIG WX - - evaavannneeoneanenans T 91, 899 37,98 ° 150, 052 62,02

yEQUIPMENT OF PLANT,.

The following statement presents by totals for the United States and the several states having 3 or more
establishinents the equipment of plant as regarde power, bulldmge, storage, and transportation facilities of
petroleum refineries:

EQUIPMENT OF PLANT, PETROLEUM REFINING, BY STATES: 1889,

SIEAM POWER. BUILDINGS (NUM3ER). STORAGE AND TRANSPORTATION (NUMDER),
Stills. : Htorago
(il | Presses, ' b
STATES, Boil- | En- ing || (Num- : ‘?L‘enm- Tow- -
ors. | gines, | Horse ||Cooper| Tin Teated Agi- [houses|i Der.) Top || Tonki Tonk \p o o 8 1?1)5,91‘ bom't 8 orsle i
(Num-|(Num- | power, || shops. 8208/ yronted | b tators,| for Tor | ~0F |l cars, |wagons.|21T8eS: Ea R )
or,) | ber,) Y su];yer- Heated paraf- crude ;d 1710-' b(‘)‘;‘t; e;i's] - mules,
stoam. | heated | M five. fine. )fgtro- tro- : ’ '
steqm. I Houm,
e B RO R
The United States, 578 | 545 | 30,281 31, 20 2177 6L 997 || 806G | B9 767 || 202 [1,801 || 803 75 19 6| 20| 861
New Jorsoy ...... 99 | 290 | 11,036 4| 1 PO 188 52 y 86 375 || B0 [eenrerns 1 8] M.
Now York eceeee... 131 77 | 8,372 G 10 50 3 260 72 7 370 4406 30 5 )5 A R 7 116
102707 T 89 63 1 5997 3 2 34 17 163 54 6 174 172 57 19 2 .. - i G3
Pennaylvania ..... 213 164 | 8,223 12 3 86 36 805 98 17 183 707 351 RES [ N PO 1 140
West Vieginia....| 18 10 975 | 4 1 R 2 . 12 2 2 BE: I8 ISR PO I VU PO 4
All other states (a) 28 I 11 1,678 1 3 10 5 61 18 1 2 143 96 17 3 1 i 1 30

a Ineludes statos in which there are less than 3 establishments, distributed as follows: California, 2; Colorado, 2; Maryland, 2, Massachusetts, 1.

TABULAR STATEMENTS.

The statistical tables accompanying this report are as follows:

Table 1 is a comparative statement for the United States of items common to both census periods.

Table 2 is a statement showing in detail the statistics concerning petroleam refining by totals for the United
States and for the respective states. . In addition to the various subdivisions of capital, miscellaneous expenses,
employés and wages, materials and products, this table shows the source from which.the crude petrolenm was
received, whether direct from wells or through transportation companies or other sources, also the gquantity
manufactured for domestic consumption and for export.

Table 3 is a presentation of the statistics of employés and wages. It shows the employés classified as (1)
officers or firm members; (2) clerks; (3) operatives and skﬂled; (4) unskilled, and their further division by males,
females, and children, with the actual wages paid to each class and the average weekly earnings per employé;
(b) pieceworkers. It also shows the weekly rates of wages paid and the average numb(,r of employés, males,
females, and children at each rate, not including pieceworkers.

The number of employés reported is the ¢ average number employed during the year”, that is, the average
number having continuous employment for the full time reported by individual. establishments. Upon this basis
the computations are made to obtfun the « average weekly earnings”. The average number of employés reported
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for each establishment is multiplied by the number of weeks the establisnment was in operation; the result is the:

number of weeks required for 1 employé to perform the labor. Aggregating such resnlts of individual reports,

the number of weeks required for 1 employé to perform the entire labor is obtained.
divisor for the total wages reported, produces the true average weekly earnings.

In the appended tables and in all statements embodied in the text the barrel of crude oil is 42 gallons and that:

of the refined product is 50 gallons.

This number, used as a.

e
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TADLE 1.—COMPARATIVE STATEMENT, PETROLEUM REFINING: 1880 AND 1889,

| 1880 ‘ 1880
ITEMS. R T
J aye . a U
Number of establishments reporting.. ... il 0 B8 |eeeriavinennnaedl M e
Capital R § 4 . . §77, 416, 206
Miscellaneous expons . e 2, 469, 268
Average number of employés ...........oeaol. P 9, 869
Males above 16 yoars...... . 90,408
TFemales above 15 years .. . 25
Children...... Y 346
Total Wages . .coee e i O 4,881, 572 e aeaii et 6, 084, 478
Cost of materials used.............. . - - odotal. ool 34, 009, 101 07, 018, 728
l(:}rll(ll(h[l)etroleum gu]l](ms. . 781, 538, 127 16, 340, 581 44, 870, 783
aphtha o do,... 4, 000
Residuum. oodo.... 123: 205
. T total.. 1, 819, 008 2,275, 468
¥ . Anthracite coul.. Jtons.. 179, 997 446, 122 824, 393 606, 114
]‘36trunl]inous conl . -..do.... 504, 667 680, 083 : 351, 355 750, 041
[{1071 RN ..cords.. 1,471 G, 356 t2,0601
Coke ... “bushicls. . 303, 500 18, 218 89, 976 6, 225
Naphtha . -.barrels.. 67,843 42, 315 116,762 111, 528
g)telsiduum. 245, 814 220, 215 ) 54k, 981
ilo...o.. . a6, 430
Distillate .. 8, 8061
Natural gas 249, 5
Acids. ...l Sbotala ol 1,206,300 feemeiienaiai.t 1, 530, 065
.zlﬁpl‘;}u'lc nclld . -tons.. 45, 814 1,206, 052 95, 916 1, 516, ’128
otheracids . ..._.... A ’ AL T | DO 13, 887
Packages hought, and coopers, carpenters, and tinners' materials. total. ...l Ll 6, 00, 627 {|eerenirmemnennns 16, 8:95: 874
Barrels -numbor. . 0,424, 608 7,577, 805 . 3,701, 010 3, 885, 344
“Lin cans sdoo... 844,178 03, 307 434, 883 88, 789
Qilsus ......... do.... 4, B45, 504 717,400 2,770, 479 36(}, 141,
A (,t(i(;purs, tuui‘lmllen 8, £ . R b, .]’:gg 9;9 e 1‘:!;, 328, (igg
other materinlg. covvenen i i i e e rsanm e tn e 168,680 [fieeieiieiaaiiil 2,270, 8
VARG Of PIOANEES (6] 2 vnennresseneennneensenaannommoaeeemeaeas P total.. e ceeniicene 43,705,218 |loooinie s 85, 001, 108
Burnlng oilg ... .. barrels.. 11, 002, 249 86, 839, 613 16, 967, 397 47, 842, 637
Residuum... PR 1 P, ©220,188 (- 207, 520 1,194,067 1, 285, 400
Parvafline oils. . 79, 4856 408, 023 (84, 840 - 3,022, 048
Reduced oils . ,230, 859 1,305, 037 856, 730 2, 338, 023
Gas(ilhlm .. 2?‘2), ?3? 1, gs, 166 4 }8{1}, ggi o 32(4), 670
aphtha. ... ] ’ , 83, 395 4, i , 712
) g:%‘ﬁfu;ﬁ WAX. ornnernns (l]l: gsgl 626 ! mgl ‘3‘11 941, 05% 9 Zm, g0s
i %ll lotlun' petroleum produ 2.), %’];(1)v 611 jf.... . lg' gsg, H;’}ﬁ
nckages made ......... . 6,030, 648 wetenn 258, 054
Barrels and cases . : 4,800, 005 4,930, 013 82, 845, 823 8, 094, 025
TTETL CITIS o e v e e ae e mesamacncooeaaaroesserasecannensannenmamnsss do.... 13, 406, 016 2,700, 630 50, 566, 676 6, 383, 420

« This item was not roported at tho Tanth Censys, snd at the Bleventh Census somo establishments failed to furnish information as to miscellancous expenses. .

b This item includes the value of paclkages made instoad of the cost of materials used in making them, as in 1889,

¢ Tho value of packages made at the refinery is not shown as o distinet item of produet in the report for 1880, and does not appear to have been included in the .
value of the product. . . :

d Pounds.

B
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TABLE 2.—DETAILED STATEMENT,

: CAPITAL.
Value of plant. H Tive nssets.
Number Y ! T 1 T T
Bist | ' ity s
STATES. eslablish- i ills and
ments re- ) izx%fl“](?g;ss accounts
porting. | Aggregate. | Machinery, Raw nd. receivable,
Total, Land. | Buildings.| tools, and Total. materials. | finished and all
. it <
implements. products on sundries
hand nof
- elaewhmie
reported,
1 The United States. .. 04 | $77,416,206 ) $35, 127, 700 l $7, 886, 008 | 46,403,004 | $20,837,038 $42, 288, 506 || $3, 08Y, B0 | $10, 386, 521 | $28, 812,272
............... | 16,500,750 | 9,205,985 || 2,605,740 | 1,678,545 | 5,015,700 | 7,204,745 || 612 ua5 | 2,008,871 | 4, 498.480
H Iﬁr{gg Ry 9| 24166205 | 10155412 || 2805743 | 1007786 | 6,140,883 || 14,012,708 | 1,033,201 [ 3, 370,924 | 9,518,068
4] Ohio......... 15 15,871, 138 8, 320, H61 1,269, 148 | 1,216,585 3,834,833 9, §50, 577 550, 8'98 1,937, 303 7,082,876
5 | Ponnsylvania...... 55 17,082, 606 7, 284, 850 1,180,508 ] 1,464,680 4, 639, 662 9,797,766 608, 8'37 2, 576, 509 6, 550, 320
6| Wast Virginia..... 4 1,348,322 636, 679 208, 368 161, 999 2606, 312 711, (M? 51, 087 135, 111 5?5, 405
7 | Allother .?ihafes (1) . 7 2,447, 295 1,436, 213 237, 166 274,399 934, 048 1,011,082 83, 445 270, 713 656, 924
AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES-—continued. MATERIALS USED.
Crude petroloum, naphtha, and residunm.
Operatives, 3132%?5}11?2{1 ungkilled— Piecaworkers.
' Crude petrolewn.
SATES. - " Aggregate ’J.‘?tal c({st
ofcrude
I emale:un'govo 18 Childron. M”““%ﬂ’,gve 16 Children. cost. petrolenm, Total,
yoars. ‘ yonrs. naphtllm,
—— and
[ residnum,
- Num- Nuni- Num. N e
}{)‘é;“ ] Wages. || 1o | Wages. || Son. | Wages. | Yo | Wages, Gallons. Cost.
1 The United States.... 2 1 $622 500 | $81,083 || 1,658 | $708,820 16 $3,473 $67, 018,723 $45, 006, 988 1, 25‘37, 830,402 $4d, 870, 783
2 e 500 1 224,594 N L.l eaiea e 16, 474%022 11, 364, 375 280, 816,913 | 11,364, 376
3 . . 339 1 131,499 8 1,624 20, 979, 247 12,448,191 360,095,306 | 12,448,101
4 os veean 106 8 ' 12,017,255 }|° 8,587,114 261, 606, 209 8,496, 114
[} 2 : 487 15, 006, 919 10, 437, 088 319,285,870 | 10,401, 783
6| West Vil‘giniu ............................... 10 600 35 051, 676 646,901 19, 325, 848 646, 901
7] Allotherstates -.....ooofivaiiiifomeaais, 2 i 300 3 1, 989, 704 1, 522,419 48, 200,158 1, 522, 419
MATERIALS USED—continued,
Fuel.
i
STATES, Coal. J .
[N y X | Residnum (not pro- .
. ) Coke. Naphiha. 1 dneed at works). Wood.
Total cost, )| Anthracite. Bituminous, ] .
. |
| P I
! !
1] Tons, | . Cost. Tons, Cost, || Bushels.! Cost. | Barrels. | Cost. | Barrels,| Cost. Cords. | Cost.
i | T ) - : )
1 The United States....| $2, 275,468 324,808 | $506, 114 351, 355 | #750, 041 82,076 | $6,225 i 116,762 | $111, 325 408,374 | $544, 281 1,948 | $2, 691
3 | Now JOr8ey -..oocvvrennnne 411,847 1| 210,091 | 957,865 || 4,606 | 14,008 || 14,820 | 1,870 [ 18,966 |- #6018 |......... ... 400 | 1,600
2 | Now York..... 1, 042, 140 80,085 | 178,204 156,232 | 208, 644 24,718 | 1,579 79, 596 39, 702 309, 248 | 507, 039 434 168
41 Ohio......... 210, 086 334 1,000 73, 007 158, 381 23,814 | 1,522 9, 976 19, 030 40, 000 6, 00O 6508 153
5 { Pennsylvania 522, 974 15,953 1 - 20, 455 82,122 | 205,000 16,083 | 1,024 6,717 12,813 29,181 31, 242 200 477
61 West Virginia. 25,460 .. PN 20, 788 23, 9447 1,744 111 733 LA3M fleeee e 44 11
7 | All other states ... 62,061 H.iieeiiioninaa, 14, 510 49,075 1,847 118 774 LAT6 Lo e 53 202

. alncludes states haying less than 3 establishments, in arder that the operations of individual establishments may not b
distributed as follows: California, 2; Colorade, 2; Maryland,-2; Massachusetts, L. .

o diselosed.

B
L M
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MISCELLANEOUS EXPENSES, AVERAGE NUMDER OF EMPLOYES AND TOTAL WAGES,
Officers, firm mfnnbers, and clerks. Op;;“&"h‘;f;ﬁfféged
. Aggregates,
Ropairs, . :
Ttent . ordinary, Iurfs{gat s m‘::llll.i os Males above 16 || Femalos above 15| Males above 16
Total. paid for | Taxes. E;&%r huif()ltin vy | 0N cash not years. s years, years,
tenancy. ' and g used in the  elsewhere
machinery. business. | reported, Aver-
age Total Num ; Num- Num- |

nn- .| wages. ber Wiiges. || Tyap,” | Wages. | G| Wages.
ber,

$2, 069, 2068 $70, 525 | $188, 439 | $110, 104 $600, 323 $174, 460 $925, 411 }) 12,471 | $06,980,478 || 1,085 :‘!a'l. 102, 892 33 | $14,110 90,227 | $5,077,017 1

241,188 10, 958 14,348 41,291 112, 674 20, 352 32, 565 2,703 | 1,618, 501 .93 148,918 | .ven..o]. PRSP 2,011 | 1,244,004 | 2
576, 161 17, 459 60, 667 6, 831 151,023 37,141 303, 140 3,490 | 2,015, 544 367 378, 240 27 11,239 2,601 | 1,477,187 | 8
‘ 590, 858 18, 828 50, 884 24,148 163, 147 46, 803 282, 048 2,281 | 1,290,901 302 271, 610 3 1, 520 1, G8@ 884,700 | 4
643, 668 17, 649 43,081 |* 36,059 144, 808 42, 387 258, 744 3,406 | 1,785, 257 209 230, 305 3 1,360 | 2,470 1,220,078 6
42, 834 3, 087 4,883 411 10,852 2,032 20,719 221 96, 992 22 18,474 [....o... S | A 1: 1 66,387 | 8
74, 659 1, 694 8, 826 1,364 17,720 16,7561 28,195 280 232,193 42 55,860 |..evennilinnaas - 233 174,671 | 7
MATERIALS USED—continued,
Crude petroleum, naphtha, and residuum—Continued. Acids,
Crude potroloum—Continued. }
I Naphtha. Residuum, Sulphurie. o‘t%x% "
From transportation com- " From all other ¢
1m£i(as. Trom wolls. sources, Total cost,
Gallons. Cost. Gallons. Cost. Gallons, Cost, Gallons, | Cost. Gallons, Cost. Tons, Cost. Cost
1,232, 88, 858 |#43,406, 070 || 62,782, 840 | $1,814,260 || 2,228,005 | $09,435 || 100,000 | $1,000 || 4,630,000 | $123,205 || $1,530, 005 | 05,910 | 1,516,728 413,387 | 1
280,818, 013 | 11,864,875 |[+-~vveoveee|omeeemoioncfleemmmememealeeeneeneeaflomeemeeeeabeneseef e oo 242,614 || 28,445 | 349,504 [........ 2
3560, 095,305 | 12,448,101 ||.ceurimnne i fiiiiiaemne e e[ 444, 035 || 30, 704 440, 526 3,500 13
252,786,790 | 8,868,114 8, 820, 000 4,000 2, 000, 000 87,000 316,189 [ 19,071 811, 680 4,609 | 4
209, 467,779 | 9,804, 627 || 17,089,405 | 487,721 || 2,228,695 | 69,485 ([.ecueerioifomraian 1, G30, 000 16, 205 351,305 || 19, 045 347,904 3,811 | §
18, 267, 448 627,917 || 1,088,400 . 20,118 |, 1,281 20, 060 53 |6
92, 435, 114 807,855 {1 25,765,044 |  M14,504 {[eeeeeenommn]aamaaciaalocaananai]mnnnnn 65, 009 2,280 54, 054 1,856 | 7
MATERIALS USED—continued.
Tuol— Continued. . Tackages.
Total cost of Coopers and carpenters’ matorinly.
. Natural COOpOrs
Crude oil. Diamll;«te. gas. cmpunm;ﬂ' .
and tinners’ Staves, Heading. Lumber.
materials, and
packages Total cost. :
Barrels. Cost, Barrels, Cost, Cost. bought. Pieces. Cost. Sets. Cost, -Teot. Cost.

« 78,667 | $36,330 6,174 $8, 804 $249, 504 $16, 835,874 || $6, 856,308 || 91,314, 885 | $2, 838, 464 || 9,015,678 | $814, 021 376, 103 $12,783 | 1
N A | AETUUU JO | P 4,905,267 || 2,896,306 || 95,450,260 | 1,263,128 || 8,707,811 | 887,838 ||...e..nen.. livreeciene.s p)
Y Y | e P 10, 824 G, 202, 618 2,040, 114 |1 10,39C,126 668, 635 1, 894, 774 170, 198 109, 809 8,640 |3

64, 667 23,700 [|eeecesmnacaa]arenaranns 300 2,736,143 880, 235 || 14, 602, 302 450, 593 1, 604, 247 180, 288 105, 415 1,760 | 4
90 63 6,174 8, 864 232, 470 3,001, 520 963, 250 || 19, 485, 264 483, 681 1, 499, 503 164, 945 144, 977 2,118 |5
........................... O | 211,245 70,676 1, 214, §96 37, 667 125, 286 10, 648 7, 724 128 | 6
8, 000 12,000 |l ceeeeine e eeeenaa wvearransaan 299, 080 75,728 1,132,937 34, 960 124, 467 10, 109 ¢ 8,178 137 |7
z 2588 24
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TasLe 2,—DETAILED STATEMENT, PETROLEUM

MATERIALS USED—continued.

Packages—Continued.

' STATES. Coopers and carpenters® mnterinls—Cunﬁnue‘d. ) Tinners' materials.
Tron hoops. Shooks, Sundries. Tin. kSoldor. Sundries.,
| Total cost.
. Pounds, ] Cost, Cost. Cost. Doxes. Cost. Pounds. . Cost, Cost,
— 1 -

1 Tho United States...| 49,388,019 [ $1,120,376 || 1,300,365 | $710,200 | $5,00,202 || 1,008,653 | $5,139,595 | 2,604,033 | 284,700 |  $214,001

21 New Jeraay -.vocvevainn.. 20, 068, (126 461, 800 444, 258 319, 377 838, 076 160,484 777,035 425, 322 48,072 13,869

3 | New Yorl... 11,023,418 240, 435 916, 107 186, 190 2, 814, 743 530,083 | 2,584, 764 1, 2567, 235 137, 6256 92, 364

4 f ONoeennnnn. 8,396, 148 179, 263 118,331 1,077, 1562 200, 244 964, 842 489, 203 52, 702 59, 608

5 | Pennsylvania.. 8,588, 604 210, 844 111, 671~ 724, 652 134,825 [ 049,647 320, 802 35, 485 39, 520

61 Weat Virginia... 08, 757 14,281 7,052 78, 847 14,672 70, 699 35, 846 3, 861 4, 287

7 | All other statess........... 643, 669 13,753 16, 769 104,922 19, 445 92,618 67,985 6,061 B, 343

PRODUCTS—continued.
tesidunm, Parafline oils. Redueed oils.
STATES. |
Total. Total. Homo Total. Home
E&)’;’ﬁ‘?ﬂc&" Exported. consump-Exported. conswinp-| Exported,
( B'\.I:Irels )' (Barrels.) tion. | (Barrels.) ton. | (Barrels,)
Barrels. | Value, * . Barrels, | Value. {{(Barrels.) Barrels. | Value. (Barrels.)
T ——— |

1 The United States...| 1,194,067 |$1,235,490 || 1,189, 564 5,403 084, 840 | $3, 022, 048 857,653 | 827,196 8§56, 730 | $2, 333, 9238 763, 752 92, 9’7.8
2 | New Jorsey [T 192, 746 343, 847 192,746 (.......... 139, 975 642, 443 52, 676 87,299 145, 856 537,143 91, 282 64, 574

3| New York... . 284, 340 315, 670 281, 463 2,877 284,714 | 1,207,213 140,219 | 144, 405 203, 767 458, 981 189, 963 13, 804

4 | Qhio..\.c...o.. 237, 696 144, 995 236, 851 845 139, 434 573, 303 87, 091 52,843 164, 795 365, 663 151,485 13,3810

& | Peunsylvania.. 208, 610 196, 443 207, 067 1, 652 103, 238 4306, 937 68,002 85,170 200, 230 861, 206 239, 049 9,281

6 | Wost Virginia. 11,229 4,803 11,167 62 7,798 30, 873 3,970 8,828 81, 165 . 75,483 30,190 a76
7 | All other gtutos 260, 337 220,732 260,270 67 9, 690 41,180 b, 635 4,05 11,017 35, 407 10,883 1,034

PRODUCTS—continuned.
Naphtha. Paraffing wax, Residuum produets,
STATES. | Coke, | Naphtha Llack.
Total. Tome Total. Homs (ome consump- (Homg
consumyp- [Bxported. consump-| Bxported, tion.) . consumption.)
tion, {Barrels.)|___. . tion. (Barrels))
(Barrels.) (Barrels.) i

Burrels. Value. Barrels, | Value. Bushels. | Value. L Barrels. | Value,

1 The Onited States...| 3,180,308 | $6,720,712 3,008, 054 90, 744 {| 241,951 | $2, 004, 902 01, 80% 150, 052 494, 221 | $56, 097 | 437 $046
21 New Jersey.coseeeisnmienn. 524, 0564 | 1,319,284 476, 005 48, 049 02, 604 832, 611 8,365 54,230 176,284 | 13,840 ..o foeaaao..
3] New York.....ooo.o...o. 846, 0BG | 1,674, 730" 818,743 17,843 17,972 011, 284 32,307 45, 465 129,722 | 13,309 158 342
4] Ohio...... srmpeteeneiens 758, 508 1 1,625,044 745,194 18,404 41, 392 4809, 767 18, 020 25,372 108.822 | 18,407 152 320
5| Pemngylvania.............. 043,809 | 1,792,176 034, 344 9,025 54, 200 601, 592 32, 837 21,868 67,441 9,704 104 225
41 West Virginin.........o.. 48,135 99, 214 47,153 082 2,700 29, 943 046 1,754 5,805 [ 795 11 24
7 { All other atatea............ 78, 260 210, 264 77,215 1,041 3,283 39, 705 1,424 1,850 8,147 843 12 26
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MATERIALS USED—continued. PRODUCTS,
Packages—Continued. Burning oils.
Packages bought. Iﬁ,}% &ti‘l;?:
: ' || Aggrogato
v%lu%. Total. Home con- | o400
Barrels. - Tin cans. Cases. s%mptilou. (ﬁz}rrl;slg )'
Total cost. . [| (Barrels,) |
Number. Cost, Number. Cost, Number. Cost. Cost. Barrels. Value. i
$4, 340,274 3,701, 010 | $3, 885,344 434, 383 $88, 789 2,770,479 | $366, 141 || $2, 270, 328 ||$85, 001, 198 || 16, 907, 307 $47, 842, 537 6,036,266 | 10,031,141 | 1
G20, 894 600, 828 605, 851 88, 174 17, 744 42, 000 6, 300 60,019 || 20,711, 826 3,080,584 | 12, 257, 048 787,743 1 8,102,841 | 2
1, 347,762 1,214,300 | 1,239,168 118,169 22,106 867, 765 86, 489 842,262 || 25, 786, 841 4,877,785 | 12,008,111 1,970,897 | 2,907,388 | 3
718, 768 477, 692 675, 274 68, 200 13, 645 676, 339 89, 837 667,723 || 16, 343, 493 3,508,831 | 9,000,262 | 1,730,508 | 1,772,785 | 4
1, 403, 609 1,187,857 | 1,198,336 159, 681 35, 270 1,285,717 170, 003 603,182 || 18,408,777 3,905, 347 | 10, 657, 400 2,104,610 | 1,800,787 | b
61,822 53, 874 55, 704 76 12 47,144 G, 106 47,8567 1,171,374 265, 580 695, 002 125, 601 120,808 | 6
118,430 106, 459 111,011 83 13 . 51,464 7,406 49, 335 2, 488, 887 404,761 | 1,834, 654 267, 219 137,542 | 7
PRODUCTS—continued.
Neutral filtered oils, Tiltered cylinder oile, Ointments and gren-ses. Gasoline.
Total. Home Total. Home Total. Home Total. Homo
consump-Bxported. consump-Exported. consump-|Exported. consump- Exported.
] tion,  [{Barrels.) tion,  j(Barrels.) don, |{(Barrels.) tion, |(Barrels.)
Barrels. | Value. ||(Barrels.) Barrels.; Value, {(Barrels.) Barrels,| Value. [{(Barrels.) Barrels. { Value. l(Bm‘rels,)
112, 724 |$435, 361 109, 832 2,802 || 278,573 |$1,526, 096 \ 269, 068 9,515 || 43,003 $789, 089 28, 389 14,704 §| 101,004 |$394, 6768 101,055 0|1
sy — = !

58, 640 | 251, 659 56,748 2,892 78,379 540, 531 72, 100 6,180 {[........lee e 143 841 143 |.oeaoos 2
6,802 | 10,477 6,892 [coeeaennn. 28,176 126, 633 28,176 jeeuuennnn- 33,635 | 747, 026 18, 957 14,578 25,600 | 104,143 25,600 |ooioinnn.. 3
4,738 | 13,549 120,192 27,048 | anesn-nts 4,543.1 12,206 4,548 |oeeenaat 20,844 | 80,026 20, 830 5[4

42,848 | 156, 874 656, 206 122,715 3, 320 4,400 | 28,272 4,274 126 60,519 | 180,714 50, 517 25

140 628 8,516 1, 297 770 207 ' sy 1,627 1]6
457 2,164 84, 020 318 816 2,430 | 13,420 2,429 17
PRODUCTS-—~continued.
All other produots.
Value of by- QOF cooper and earpenter shops. Of tin shops,
Totalval pr;)duuts rln&;\ - -
‘otal value. ufactured di- ’
. \ Less than = Loss than
rectly from Cases. Barrels, Half barrels, . y 10-gallon cans:| 5-gallon cana,
petroleum. (Number.) | (Number) | (Nuwmber.) h?i{fd?&g};’ Value, (Number.) | (Number.) 5'( ru\ilr?xlll) glf”.l)‘s' Value.
$17,738,431 $2, 480, 377 27, 392, 964 4,593, 270 358, 984 105 | $8, 924,025 230 50,029, 001 537, 336 $6,888,420 | 1
3, 82, 570 113, 631 8,660,714 | 1,970,508 2,967,080 {l1eavmnemnnaan 7, 324, 320 34,722 901,909 | 2
7,218, 833 725, 162 14,908, 901 087, 368 3,015, 642 87 26, 227, 599 289, 768 3,478,038 | 8
2, 900, 660 583, 401 4,774, 281 741, 486 1,263, 035 83 9,449, 181 115, 677 1,004,324 { 4
2, 820, 939 752, 346 3, 256, 801 774, 486 1,435, 588 66 6, 445, 807 78,014 718,005 | &
218, 791 35, 424 849, 830 61,833 ¢ 108, 777 6 (92, 396 8,476 76,590 | 8
496, 838 270,423 2, 57, 6529 4,169 |oeiianaaeaas 116, 653 7 880, 680 9,778 109,662 (7
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TABLE 3.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES

AVERAGE NUMBER OF EMPLOYES IN BACH CLASS AND AVERAGE WEEKLY EARNINGS.
Officers or firm members .
actively engaged in the indus- Clerks.
Numb fry or in supervision.
e Aggregates. —
STATES. establiah-
: ments Males above 16 years. Males above 16 years. Females above 15 years,
raport-
ing.
. Avexia]go Avet]'a]ge Ave11~111g9 .
Average Weesl | Total || Woot'y | Total | WeeLy | Total
ta a . .-} en . N H
namber. Total wages, || Number eml‘]r]téfgs Wwages. Number. ear;:;xgs Wages. Number Bl!‘;{g}gs wages.
employé, employé, employé.
. I
1 The United States... 04| 12,471 $0,980,478 87 $48.51 | $202,120 948 $19, 07 | $900,772 33 $8.74 | $14,119
2 | NowJorsey c.ovvvuveennnns 4 2,703 1,618, 501 7 156. 59 57, 000 86 20. 59 91, 913
3 | New York....... , . 9 3,400 2,015, 544 3 80.77 12, 600 364 20,34 | 865,640
4 Ohi0.ccunnn.e- weee 15 2,281 1,290, 991 14 38, 65 26,125 288 16,56 | 245,485
5 | Pennsylvanin..... . 55 3,490 1,735, 267 52 34. 68 83,175 157 20,31 | 147,130
6 | Wost Virginia...... . 4 221 6, 992 3 65. 51 10, 220 19 8, 58 8, 264
7 | All other states (@) ........ 7 280 232, 103 8 31.25 | 18,000 3 24,07 | 42,350
WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, INCLUDING OFFICERS,
A"GT?‘%?li};lmbmﬂf ' FIRM MEMBERS, AND CLERKS, BUT NOT THOSE DIMPLOYED ON PIECEWORK. (b)
ordinary dny of
labor, ’ .
Males above 16 years.
STATES,
May $5 and | $6 and [ $7 and | $8 and | $9 and | $10and | $12 and | $15 and | $20 and
to I‘{;%‘:et‘:)‘ Total | Under | over | over | over | over over over $over over over |$25and
Novem- | 7, o° [lnumber.il $5. |buf un. botun-|bubun. | buton- {but underjbut under|but under(but under|but,under| over,
Dber, ¥ der $6. | der $7. | der $8, | dev$0. | . $10. $12, . $20, $25.
1 The Unitad States... 10,20 10.14 10, 262 294 89 288 580 361 2,477 1,924 2,216 1,199 375 473
2 | Now Jel‘séy ......... cerens 10.00 0.88 2,104 105 |- 27 51 20 20 440 77 469 396 131 59
3 | New York.... e 10. 00 9,80 3,028 104 42 130 78 49 821 482 703 316 71 232
4 [ Ohio...enie.es . 10.13 10. 00 1,991 51 17 45 134 1238 350 658 392 153 8% 76
5 Pennsvlymliq eeeieenaae. 10,29 ), 25 2, 688 bt I PO 59 199 162 796 474 584 248 62 75
8 | West Virginia.. 10. 00 10, 00 ] Lleeainans 125 [eenenns 32 . 4 1 7 8 3
7 | All other states. 10,14 10,14 3 3 1 7 29 34 67 70 20 28

a Includes statos having less than 3 establishments, in order that the operations of individual establishments

distributed as follows: California, 2; Colorado, 2; Maryland, 2; Massachusetts, 1.

may not be disclosed.

These establishments are
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AT THE DIFFERENT WEEKLY RATES OF PAY, PETROLEUM RETLINING, BY STATES: 1889,

AVERAGE NUMBER OF EMPLOYES IN EACH CLASS AND AVERAGE WEEKLY BARNINGS—continued,

Operatives and skilled, Ungkilled. : Picceworkoers.
{ 12 ;
[ : -
' Males above 16 years. Temales above 15 years. Males ahove 18 years. Children. Summary. Male;esﬁgve 16 Children.
: Avorknlge Avmialge Avet]'nge Averinlgn .
( Fum-| Weesy Total Num- | Weelely | maea) | Wum. | Weekls Tolal || Num-| VEORW | motal || Num-| Total” || Num-| Total || Num-| Total
zﬁ ber. Oﬂg‘é;‘gﬂ wages. ber, O“r}])g;'gs wages. || ber. earl;lé?gs wages, ber. em-]x;ggs wages. || ber. | wages. | ber. | wages. | Der. | wages.
i employé. : emplayt. employ6. employé.
1% 3,819 $14, 05 l$‘3, 703,282 2 $5.98 $622 || 5,408 $8. 94 [$2, 874, 035 500 $3.560 |$B81,635 || 1,674 $712,203 || 1,668 708, 820 16 | $3,473 | 1
1,165 14, 53 878, 690 .|| 840 8.41 866,304 Heurooe]irviamasa]onuunns 500 | 224, 594 [ 509 224, 504
fz‘ 834 14. 49 620, 325 -1 1,827 0,09 856, 862 . 16,7566 347 | 188,123 330 | 181,400
{ 817 12,08 508, 880 a72 8,38 375, 820 16,502 203 | 1186, 659 195 | 114, 810
871 14,39 580, 348 1, Go8 9,32 649, 630 310 8,081 48,478 487 | 224,614 487 | 224, 514
26 8,77 LI 400 Heeemioifevaiimneaafuana ot 128 8.39 54, 987 10 1.16 600 35 ¢ 11,531 35 | 11,531
106 19,36 103,839 |[cemnee e 127 10. 87 71,032 2 2.88 300 3 1,872 3 1,872

WEEKLY RATES O WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH IATE, INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS, BUT NOT THOSE
EMPLOYED ON PIECEWORK--continued.

|
i
:
;

Females above 15 years. Children,

$5 and over | $6 and over

Total #5and over $6andover | $7and over | $8 andover [ $9 and over [$10 and over|$12 and over|$20 and over| Total )
butunder ; butunder | bub nnder | but under | but nnder | but under | but under | but nuder s Tnder $5. | but under | but under
umber. - $95, _number.

#06. $7.

%6, ) 47, $8, $9. $10. $12, $15.

«AC CT e I

b 1n comparing the weekly rates of wages and number of employés ab each rate with the average weelkly earnings, it must be remembered that it is not
practicable to obtain trne average weekly earnings from the table of weekly rates, because tho term of employment varies for smployés reported at the respective
rates. ’ .
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GLUE.

BY R. W. POWELL.

‘The manufacture of glue in the United States is frequently so closely allied with other industries, such as
slaughtering and meat packing, the manufacture of fertilizers, bone, ivory, and lamp black, and curled hair, that
it is not practicable to keep the accounts so as to show specifically the items of capital, expenses, labor, and product
that. directly pertain to the production of glue. Tor this reason it was found impossible to compile complete
statistics for the manufacture of glue as a distinet industry. The following figures, however, fairly represent the
conditions of the industry as conducted during the census year ending May 31, 1890. ‘

Complete returns were obtained for 57 establishments that reported the manufacture of glue as a sole or
predominating product, and the following summary presents the data for these establishments under the general
heads of the inquiry used at the Eleventh OUensus. The number of establishments shown in this statement does
not agree with the number given in the general tables on manufactures in Part 1, because those tables include
establishments engaged in the manufacture of ground glue and glue stock.

SUMMARY, GLUE MANUFACTURE: 1890.

Number of establishments reporting ..oeve oo iiiiar e i e e 57
L 71 T AR feeeianan $4, 719, 741
MiSCOLIANEOUS GXPONSES - oo o e mans ssne ame seoe eamams sme semas s it . $392, 565
Average number of employés (AGETEZATE) - venrersvnruat trmaee et e e e 1,795
Total Wages .wew e ciaeiienas e e e e e et et $788, 099
Officers, firm members, and clerks: )
Average NUMDer . .uuyeen et i e b e et e temae e 120
T Y LT T $121, 588
All other employés: ' : 3
Average number. ... ... ieiiainnan T 1,675
TObAL WAEES « e e et e e et ia e e e e e e eieaaaa $666, 511
Cost of materials M8ed ..o un vt i e it e et iabns e $2, 284, 455
Value of produets - ocovcaieciiiiiiiia T T T $3, 932, 781

Table 1 accompanying this report gives in detail, by totals for groups of states, the data concerning capital,

~ miscellaneous expenses, employés and wages, materials and products, embraced by the- foregoing summary,

the arrangement by groups being necessary in order to obviate a disclosure of the operations of individual
establishments, : '

In addition to the data presented in Table 1, returns were received for 20 establishments engaged in other
industries, but containing specific statements respecting the quantity and value of glue manufactured as a
by-product. These establishments manufactured during the census year 7,641,948 pounds of glue, valued at
$745,159, Adding these amounts to the 27,442,680 pounds, valued at $2,871,935, obtained from the tabulation of
the complete reports presented in Table 1, we have a total of 35,084,628 pounds, valued at $3,617,094, It is
evident, however, that these figures do not fully represent the quantity and value of the glue manufactured in the
United States during the census year. In the returns for some of the establishments which are known to have
manufactured glue as a by-product, neither its quantity nor its value was specifically stated, but the value was
included with that of other by-products,

After an extended correspondence with manufacturers and others familiar with the industry, the special agent
has obtained additional data which enables him to estimate that 5,637,291 pounds of glue, valued at $386,648,
should be added to the preceding figures, making the total production during the census year 40,721,919 pounds,
valued at $4,003,742. These figures have been carefully verified by every means which an experieince of many
years in the industry enabled the compiler to use. ‘

The universal adoption of artificial methods of drying has removed from the business the principal element of
uncertainty, and, while these nethods add somewhat to the direct expense of manufacturing, they prevent the
great ‘waste formerly caused by bad weather. Their adoption has also had much to do with the tendency to
concentrate thie industry in the hands of extensive manufacturers and near large cities. The prejudice against
glue making, which still exists, to some extent, is largely due toconditions which have long since passed away. The
competition between glue makers now compels a degree of care which removes from the industry those elements

: 377
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which made it obnoxious to an adjacent populfmtlon. There is nothing conmnected with the proper treatment of
fresh hide or neat’s foot stock or the boiling of fresh bones which constitutes a nuisance, but the business is often
_ unjustly confounded with other industries which may exist in the same nej ghborhood

-The quantity and value of glue manufactured, as shown by the returns and the preceding estimate, are
distributed in the following statement, by totals for groups of states, according to the kind of materials used:

STATEMENT INCLUDING ESTIMATED PRODUCTION AND ESTIMATED CAPITAL, ACCORDING TO KIND OF MATERIALS

‘USED, GLUE MANUFACTURE, BY GROUPS OI' STATES: 1890.

Glne mado Glue made

. Estimated
Estab- : from hide, fur, | from bone,

GROUPS OF STATES. ligh- Toff,h%:ﬁ’;t)‘ty‘ or neat's-foot’ | bene liquor, or || Total value, O“Iilutgl;rll:(n‘hln
monta. 8 stock. Digs’ foet, B e
{Pounds.) (Pounds.)
The United States........... 89 40, '7_2'11 919 30, 210, 553 10, 511, 366 $4, 003, 742 45, 691, 821

New Lngland states () «veeeervannennnen 20 6, 7907, 206 4,976, 753 1,820, 453 745, 187 013,213

Middle states @) ---- 38 18, 005, 842 15, 540, 619 2, 465, 223 1,732, 078 2, 641, 666

Western atates (¢) 24 T 14,472,871 8,447,181 G, 226, 690 1,428, 615 2,003, 967

Tacific states (d) .... 7 1,246, 000 1,246,000 |.eeiicuiianaen. 97, 012 132, 975

« Includes 20 establishments located as follows : Maine, 1; Massachusetts, 16; New Hampshire, 2; Rhode Island, 1. .

b Tneludes 88 establishments located aa follows; Maryland, 1; New York, 17; Now Jersey, 6; Ponnsylvanie, 13; West Virginia, 1.
2 Includes 24 establishments located as follows: 1llinois, 5; Indiana, 3; Kentucky, 1; Michigan, 8; Minnesotn, 1; Missouri, 4; Ohio, 6; Wiasconsin, 1.
d Includes 7 establishmeonts located as lollows: California, 6; Orogon, 1.

The product of the 89 establishments, including estiinates, is indicated by the following statement:

PRODUCT, INCLUDING ESTIMATES, BY GROUPS OF ESTABLISHMENTS: 1890,

. - . POUNDS.

B 7 T T L LI R PP PP TP PEP 40,721, 919
Quantity of glue produced in 11 establishments, sach making 1,000,000 pounds or over . .... 24, 121, 445
Quantity of glue produced in 10 establishments, caeh making 500,000 to 1,000,000 pounds... 6,659, 955
Quantity of glue produced in 40 establishments, ench making 100,000 to 500 000 pounds .... 8,804, 635
Quantity of glue produced in 28 establishments, each making less than 100, 000 pounds ..... 1,135, 884

During the past decade 32 new establishments have engaged in the manufacture of glue, and in the census
year 1890 these new establishments produced 8,007,461 pounds of glue, or 19.66 per cent of the total product nearly
_three-quarters of the 8,007,461 pounds being eomposed of the various kinds of hide glue.

- The average value of glue per pound in the United States and in the various sections of the country is shown
as follows:

AVERAGE VALUE OF GLUE PER POUND AT THE FACTORY, BY GROUFS OF STATES: 1890,

Bone, bona

) All classes E;ld“t' f"fr 2| Tiguor, or

GROUPS OF STATES. of glue, eat 8-100 pige feat

(Cents.) 5 Conts.) CE ne.
(Cents.)

The United States..coovmeeanicvaraannas [ AR

Now England states........coveneiiannenaanns, 10. 96 13.23 4,75

Middle states . vuee it ciiiiicai e, 9. 62 10,41 4, 60
Wostorn statos oo cooroiee i caie [ ¢ S D E N
- Pacific states...... et enaaiann 7. 86 188 |ececnmcennnns

EMPLOYES AND WAGES.

The questions used at the Eleventh Census concerning employés-and wages called for the average number of
males, females, and children for the entire time that the establishment was in operation during the census
year, by classes of (1) officers or firm members; (2) clerks; (3) operatives and skilled workmen; (4) unskilled
workmen; (5) pieceworkers; also the average number employed at specified weekly rates of pay. Table 2, following
this plan, presents the statistics of employés and wages as reported by the 57 establishments engaged in the
manufacture of glue as a sole or principal product. In order to aveid disclosing the operations of individual
estfmbhshments,lt is,necessary in this table.to. present the data by groups‘oi states.

A
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TapLe L.—DETAILED STATISTICS OF 57 ESTABLISHMENTS ENGAGED IN THE MANUFACTURE OF GLUE AS A SOLE OR
PRINCIPAL PRODUCT, BY GROUPS OF STATES: 1890."

" CAPITAL.
Valug of plant. Livo ussets.
Number .
of estab- ;
GROUPS OF STATES. lishmméts - Cash, bills
report- Stock in  |and accounts .
ing Aggregate. Machinery, | Raw mato. | PTocoss and | Teceivable,
Total, Land. Buildings. |tools, and im- Total. vinls finished and all sun-
plements. . ' productson | dries not
hand. elsoewherere.
ported.
The United States..... 57 $4, 718, 741 $1, 961, 698 $664, 276 $718, 831 $678, 562 {1 $2, 758,073 $644, 414 $1,170, 010 4043, 649
* New England states (a) ..-.| 14 | 807, 762 363, 900 131, 250 123,100 108, 550 4483, 862 128, 400 175,288 . 140,174
Middle states (b) ............ 26 2,951,777 085,198 208, 725 . 416,731 359, 742 1,966, 579 443, 300 832, 648 690, 680
Western states (6) .....ovnnn. 13 8586, 927 534, 570 ' 201, 300 159, 560 173,770 322, 357 72, 308 152, 429 97, 620
Pacifio states (d) -.oenvavaanns 4 103,275 78, 000 23, 000 18,500 35, 500 25,275 400 9, 650 15,225
MISCELLANEOUS EXPENSES.
GROUPS OF STATES. ; : - . .
Repairs, ordinary, | Interest: paid on | All sundries not
! . Total, Rm{gu}b’:’l‘éd, for Taxes. Insurance. of buildings and ' | ~easiinsed in the olsewhere ro-
e machinery. busginess. ported.
The United States. ... $302, 505 $13, 450 $21, 416 $33,003 475,758 %100, 928 $188,110
New England states ......... 66, 671 2,050 4,602 5,861 17,078 5, 483 81,637
Middle states................ . 267, 017 8,080 13,121 19,307 42,326 96, 645 88,438
Western states 50, 991 2,960 3,287 8,205 14,004 7, 800 14,735
Pacifle states ...ocvennnianae 6, 986 360 346 530 2,850 {eomiiiicieiiaiaan, 3,400
. AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES,
Aggrogatos Offcors, firm mom- Operatives, skilled and unskilled Pieceworkers
ggrogates. bers, and clerles, P ! ' :
GROUPS OF STATES, ’
Males above 16 Males above 16 || Females above 15 Children Males above 10 '|| Females above 15
years. years. years. ' yenrs. years,
Average| Total
number.| wages. . N N N ' N ¥
her | Wages. | 10 | Wages. || S50 | Wages. | TOT | Wages. | bor | Wagos. [ S0 | Wages,
The United States .... 1,795 $788, 009 120 | $121,688 || 1,513 | $628, 885 B4 $8, 256 671 $9,470 |: 45 | $18, 200 18 $1, 600
New England states ......... 387 168, 068 16 13,075 854 | 151,561 17 4,822 b e e e JN | OO e
Middle states ..., ........ . 1,011 446,415 78 78,223 804 388, 152 T 1, 434 61 8, B0G 45 18, 200 16 1, 600
‘Western atates .............. 361 150, 797 23 27, 700 322 | 119,933 10 2, 500 6 {4107 RN R | IR D
Pacific states - _............. a6 21,920 3 2, 590 33 B 3 | RN I e cedreeans
CPST OF MATERIALS USED. PRODUCTS,
‘ ’ -
. .| All other prod-
GROUPS OF STATES. Prinoiol _— All ot Glue. 14 Cheta.”
rincipal ma- 1 other ma- [
Total. forials, Fuel. supplies. terials, Tatal walue.
. Pounds, Value. Value,
Thé United: States... .| ~ $2;284,455 || 41,916,996 $180, 620 $50,501 | $127,248 $3,:982, 781 27,442,080,  $2,871,935 1,060, 846
New England states ......... i 391, 8684 811, 981 36,214 18,227 25, 442 705, 438 5, 696, 230 644, 791 60, 647
Middle states.....oceuennnnnn 1,412,826 1,189,772 98, 614 40, 164 84,276 2,461, 614 16,027,671 | 1,619, 140 042,474
Western states ..oeveenooo .. 442,109 389, 300 35, 960 1,200 15, 640 - 681,817 5, 752, 850 634, 002 47,726
Pacific states ....cooeemonn.n. 37, 650 25,934 9,832 |..oiiiiiiaan 1,890 83,012 905, 020 73,912 10, 000

a Includes establishments located as follows: Maine, 1; Massachusctts, 11; New Hampsahire, 2. :

b Includes establishments located as follows: Maryland, 1; New Jersey, 3; New York,12; Pennsylvania, 9; West Virginia, L.
s Includes establishments located as follows : Illinois, 1; Indiana, 3; Kentucky,1; Michigan, 1; Missouri,1; Ohio,5; Wisconsin, 1.
d Includes establishments located as follows: California;d.
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TABLE 2,—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT
WEEKLY RATES OF PAY FOR 57 ESTABLISHMENTS ENGAGED IN THE MANUFACTURE OF GLUL AS A SOLE OR
PRINCIPAL PRODUCT, BY GROUPS OF STATES: 1890.

AVERAGE NUMBER OF EMPLOYES IN EACH CLASS AND AVERAGE WEEKLY EARNINGS, {a)
Ofﬁe(tns (ir firm mellnbew
actively engaged in . e
lI;T;naf ihe i dlmt.n orin Clorlks. Op_emtlves and skilled.
estab- Aggregates. superviston.
lish- — )
GROUDS OF STATES. ment? Males above 16 years. Males above 16 years. Males above 18 years. TFomales above 15 years.
report- .
ilng. S
Average A\’erl'nlge Avmialge Avm]'alge
Average| Total | Num-| WKLY | mutal (| 2um.| WEOEW | motal || Num. | WOOELY | qiotal || Num. | VORI | motg)
b, wages. || Dber. ear;xé?gs wages, || ber. em;xg;lgs wages. || ber. e“’;’gﬂgs wages. i Der, ea.mmgs wages.
cmployé. employé. employé. emyloyé. :
The United States..... 57| 1,795 | 4798,000 | 72 | 20,06 473,885 | 48| $20.44 [$47,703 || 628 | $10.61 #283,808 || 26|  $6.88| 0,510
New England states......... 14 387 | 168,958 15 19,99 | 12,475 1 15,88 6oo || 211 9,04 | 04,885 16 4,90 | 4,010
Middle states .- - 26 1,011 | 446,415 42 24,03 | 48,220 46 20, 50 | 85,008 193 11,48 | 97,207 ||.ceoees]oimnnnann]iaiiienn
Western states 13 361§ 160, 797 13 28, 96 | 18, 500 10 26.11 | 11,200 213 10.85 | 84,690 10 6.41 2, 500
Pacific stiates ..eeeeeaanenens 1 4 36 21, 920 2 18,14 | 1,690 1 18. 06 900 11 13.12 Ty0BO |[eeeccnfommciin]ens aoen
AVERAGE NUMBER OF EMPLOYES IN BACH CLASS AND AVERAGE WEEKLY EARNINGS - continued, ,
Operatives and skilled— Unskilled
Continned. .
Pioceworkers.
GROUPS OF BTATES, Children., Males above 16 yenrs. "Females above 15 years. Children.
Average . Avminge Aveialgu Avellnlge
Num- | ORI | pden | wum- | VY patar || Nome | FEOR 1 mggar | . | WECELY | mopal || Num-| ‘Total
her, ““‘;’gf_’gs wages. || ber. enrﬁéggs wages. | ber. ‘3“1]1)‘(::‘128 wages. || Dber. emli‘elf_‘gs wages, || ber, | wages.
employé. emiployé. employé, employo.
The United States..... 2 $2,23 $116 [ 885 $8.20 | $345,117 , ‘8 45,13 $1, 746 65 $2. 92 $0, 354 61 $10, 800
New England states ...ooeoee]ooaeieaienniii]onmnnannn. 143 .17 66, 670 1 6. 00 5022 | TR RPN POV | PR R
Middle atates....ccoennaenn.s 2 2.23 116 611 8.15 | 240,945 7 4.908 1,434 50 2.98 8, 680 61 19,-800
Westorn Sbates oo ovrieeenmniliommnn oot 109 7.37 85, 237
Pacific 8tales . oo ooerreeiiai oo it i 22 11.12 12, 259
WEEKLY RATES OF WAGES PAID AND AVERAGE NUAMBER OF EMPLOYES AT EACH RATE, INCLUDING or'Fxornné,
Average number of FIRM MEMBERS, AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK. (D)

GROUPS OF STATES,

hours in ordinary
day of labor,

Males above 10 years.

| . $5 and $06 and $7 and $8 and $0 and "$10 and $12 and

NOM‘W H:} . Nt“’)vﬁﬂllb,el - é‘r?lulglc}r Under $5. | .over but | over but | over but | over hut | overbut | over but | over but

vember. o . under $6, | under $7. | under $8. | under $9, | under $10, | under $12. | under $15.
The United States .... 9. 61 9,53 1,033 43 133 66 277 123 402 812 102
New England states 10, 00 10,00 T s 12 21 40 46 134 60 23
Middle states .......... 9.96 9.88 882 1 17 a6 175 41 203 169 44
Western states .............. 10. 00 0.77 345 32 4 9 062 20 63 80 22
Pacific states..ooooovaiii.n 9.75 9.067 36 bl I [ PO PN RO 10 2 1 18

CLERKS, BUT NOT THOSE EMPLOYED ON I‘IE(‘LW’ORK—COH“I\HB(i

WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EAOH RATE, INCLUDING OFFICERS, FIRM MEMBERS, AND

GROUDS OF §TATES. Males above 16 yoears—Continued, Females nbove 15 years. Children,
$15 and $20 and , NS $6 and $7 and $12 and . $6 and
over but | ever but *%i,g?d ng'ﬂf‘(}l. Under $5. | over but | overbut | overbut || L‘IL‘%)“(}I_ TUnder $5, | over hut
under $20. | under $25, ’ . under $7. | under $8. ! under $15. ' u(ndm- $6.
Thoe United States...., 107 22 46 34 20 11 2 1 67 65 2
New England states......... B 18 £ [ S W?
Middle slates .............. 63 8 25 7
Western states . . 17 9 15 10
Pacifio states............ ... ] | Y RN PPN | SO | ISR NP,

a The averago weekly earnings per employé are eomputed from individual reports.
multiplied by the number of weelks embraced by tho term of operation; the result is the number of wecks required for 1 employé to perform the labor.

Aggregating such results of individual reports, tlie number of weeks required for 1 cmployé to perform the labor is obtained.

the total wages produces the true average weekly earnings.
b In comparing the weekly rates of Wages and the number of employ6s at each rate, with the average weekly earnings, it must be remembered that it is not
practicable to obtain true av erage weelcly earnings from the table of weekly rates, becanse the term of employment varies for employés at the respective rates.

The average number of employés reported by each establishment is

This number nsed as a divisor for

S
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TRON AND STEEL MANUFACTURE

BY WILLIAM M. SWHET.

The branches of the iron and steel industry included in this report comprise only the operations of blast
furnaces, rolling mills and steel works, iron ore forges, and pig iron and serap iron bloomeries. The products of
blast furnaces embrace pig iron, including spiegeleisen and a few castings made direct from the furnace., The
products of steel works embrace all kinds of steel in the form of ingots or castings. The products of iron and steel
rolling milly embrace all rolled or hammered iron and steel made by such works, and also the products of rolling
mill establishments which continue the manipulation of the iron and steel until more highly finished produets, such
as nails and spikes, bolts, nuts, and wire, are produced, these latter articles, in some instances, constituting the
prinecipal portion of the finished products. The products of forges and bloomeries embrace blooms and hammered
bar iron made directly from iron ore or from pig iron and scrap iron. In giving the tounage of these products,
and of the materials used in their manufacture, the net ton of 2,000 pounds will be used.

The" period- covered by this report is the year begmnmg July 1, 1889, and ending June- 30 1890. The
subject-matter of the report is presented nnder 4 heads, as follows:

1 The iron and steel industry in its entirety.

. Blast furnaces,

3 Rolling mills and steel worLs. ‘

4. Tron ore forges and pig iron and scrap iron bloomeries. .

" The first division comprises the data pertaining to the entire industry. The stamstlcs are subsequently shown
for each of the various branches of the industry, and these branches are also considered by totals for groups of
states. The following summary shows the leading statistics of the industry, by totals, for the Umted States, as
ascertamcd at the censuses of 1870, 1880, and 1890:

COMPARATIVD SUMMARY, TRON AND STETEL INDU‘S’I‘RY 1870, 1880, AND 1890. (a)

1TEMS, 1870 () 1880 () 1890
Number of eatablishmMents.aueeee.eeireacacaceianmsrancarresasssnnes 808 792 719
CADIEAL - evvrnenmemanennemimeanaeneenn $121, 772, 074 $200, 004, 065 chdld, 044, 844
Misoellancous expenses. ... ....-. eeeeteren—aaaas () (d) $18, 214, 048
Aﬁerage number of efnployés (aggregates) .. 17, 555 2140,798 - 175, 508 .
TDOEAL WILEES < e venemsvasmnreennasmmnanarenssmsiesensannnaananaenes 440, 514, 981 465, 451, 510 %95, 736, 102

Officers, firm mombers, and clerks:

Average number. 4,325

R . T R $6, 462, 236
Al other employés: .

A.veragunumber.'.............................;-. ............. f) f) 171,181

Total wages
Cost of materials used. .
Value of products (g)

$135, 526, 152
$207,208, 606
3,655, 215,

$191, 271, 150
#2906, 557, 685
7,205, 140

$80, 273, 066
$827, 272, 845
478, 687, 510

18, 216, 216

T

o In addition to the data shown in this statement there were reported at the census of 1880, 200 idle plants, with a capital of $18,030,983, and 18 plants in course
of construction, valned at $2,126,981. At the comsus of 1890, 119 idle plants reperted a capital of $12,860,058, and 34 plants in course of construetion, valued at
$4,001,678. The capital in idlo works and those in course of construction was not reported separntely at the conaus of 1870,

b For explanation of the apparent discrepancies in the data for 1870 and 1880 see remarks in regard to the deprecinted currency of 1870; a.lso in regard to the
inclusion of capital, employ6s, and wages relating to mining and other operations in thefigures for 1880,

‘o Includes hired property, valued at $8,278,068. This item was not reported separately at previous censuses,

d Not reportod.

e Docs not; includa 180 employés and $25,275 wages reparted by an idle e-tabhsl\meut in Mi.nueaota, nnd included m tne totnls published at the aensus of 1880,
These employés were engaged in making repairs to plant. . T e . .

F Not reported separately.

¢ Includes values for which tonnage was not reported.
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The following comparative statement exhibits the leading statistics for the iron and steel industry, by states
and terrifories, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY, BY $TATES AND TERRITORIES: 1880 AND 1890. ()

AVERAGE NUMBER OF EMPLOYES
1\{umh(1>!r " AND TOTAL WAGLS. ’ Cost of materials| Value of a
STATES AND TERRITORIES. Year, |°f 1‘3:}? - Capital. MO e, | Valuo of prod-
ments. Employés. Wages,

T fted SEALES oeenemrenenereeneeeeasenenss b1880 702 $200, 004, 065 c140, 798 o465, 451, 510 $101, 271, 150 4206, 557, 685

The United States 1890 M0 | 140408 | 175, 506 e05, 736, 102 427,272, 845 478, 687, 510

ABGINA < e e ov e eemeeeeen aea e e e e ee e 150 | 8 2,757 105 1,626 571,713 || ° 001, 073 1, 452, 856

ALRDAMR oo 1890 35 17,087, 583 5, 878 2, 622, 008 7,495, 344 12, 5id, 227

STELOTIR - -2 v e eeeee e et eae e e eeee e e e eaae 1880 1 1,000, 000 319 177,792 545, 500 780, 000

California X 1890 n 4,656, 611 1,152 749: 840 1, 938: 333 3,097,155

CO10EAA0 2 e ee oo 1880 1 100, 000 125 7,000 131, 700 225, 000

- FI800 oo e e e s

) EAGELD .« e e e e oo e oot nr e e 1880 17 9,557, 000 685 231,184 1,341,225 1,998, 008

Comneoticut 1890 13 2,189, 521 690 418,189 1,824, 078 2,037, 618

DLW ATO w e e eeeeevnaee s e eee e eeaa e et ee e 1890 8 1,341,409 807 344, 476 1,214, 050 2,847,177

Slvare 1890 7 2,558, 85 1, 690 840,219 1,540, 539 2, 608, 670

District of Colombia......c.ovevees. bteeeers e [ }ng 1 88, 600 18 7,528 2, 264 10, 970

‘ R O F U | AN FFOUTT RS BTN U A

GBOTII + v e veeeeeee e eeet e ee e ee e e e e e e 1880 9 973,800 1,303 185, 489 631, 707 990, 850

1890 5 008, 243 357 312,170 321, 728 471 75T

TUEROMS ¢ e veee e enee e e e e et ee oo e e e eee e 1880 16 5,705, 620 5, 253 2,508,718 14,977, 146 20, 545, 289

1890 24 34, 689, 910 8, 804 5, 490, 161 30, 030, 074 39, 011, 051

InHADA «vmneerannnnn. ettt ———— 1880 12 2,283,000 9, 048 864,021 3,208, 073 4,561, 403

1800 5, 4,099, 095 2,717 1,254, 181 8, 075, 056 4,742, 760

TCATIBAS e e e eemeeeee e eemam e e e e aae e e e e eenes 1880 2 450, 000 630 166, 500 74, 245 1,004,100

1890 |eueennn.ni]onns Bt | U R R | RSN ESA TR

Kontueky «oeeemmeeneeeeeeereeeraneennnns T 1880 18 4,010, 035 4, 005 1,344, 400 8,223,709 5, 090, 020

1800 9 2,310, 655 1,483 784,178 1,703, 144 2, 725, 603

MG 1o veen v mee e e e e e et e e e e e e e s 1880 3 450,000 700 141,404 380, 511 583, 328

FI800 |eeevee | O PO | IS IS S

MATYIANA wernaeereeeeeennennns e, 1880 18 4,402,125 2,763 905, 000 2,888, 574 1, 470, 050

. 1800 10 4,217,574 1,272 306,351 9,917,173 2, 808, 208,

Massachngetts . oooiri iriiii e iec e 1880 24 6,163, 408 6, 513 2,576, 539 . 6, 657, 232 10, 288, 921,

1890 15 9,003, 555 5, 337 2, 652, 039 6,951, 018 11, 201, 149

MO« eeee e e e e oo e e 1880 15 8,342, 886 3, 089 992, 507 8,279, 420 4,501, 613

1800 19 6 696, 541 1, 509 896, 117 4,135, 991 5, 820, 813

MEBBOUEL +arevse e eemaemrneeremneeeemeeeeeeaeeeemnaen on 1880 12 5, 498, 600 3,130 784,575 8,249, 558 4, 660,530

1800 9 3,495, 913 1,914 720, 801 2,079, 254 - 8, 237, 542

NODIASKR. +eevee aeemaeemmeeevmnse e eneeeemneeaeaeenenes 1880 1 100 000 100 50, 000 114, 500 82, 000

New Hampshire «.eaceeeveniiiiniineiniiiniinearacaeoas f},ggg 2 650, 000 290 127, 690 528, 3656 807, 340

Now JOrsey ceeenrnnennn..s et 1880 87 8,764, 050 4,792 1, 808, 448 6, 556, 283 10, 341, 896
1890 28 11,097, 862 5, 200 2,784, 074 7,031, 046 11, 018, 575 -

Now York ...... e, 1880 i 19,759, 471 11, 444 4,000, 451 13,895, 220 23,210, 219

1890 4 16, 282, 435 7,034 3, 605, 654 10, 424, 852 15, 849, 59T

North Carolin....... et e f}ggg 9 199, 400 63 7,007 11,792 41,086

[0 1 U e ——— 1880 108 22, 807, 606 20, 071 8, 265, 070 23,907, 916 " B4, 918, 360

1890 mn 87,642, BR7 24, 166 14, 126, 869 44,551, 801 65, 206, 828

OPOOD .« e aeans et e ra————s figgg 1 100, 000 260 46,822 33,073 78, 393

PONDSFIVANIR <2e eeteeeeaseeseeea e e eeeee e 1880 | - 321 102,956, 223 57, 952 25, 005, 850 93, 267, 030 145, 576, 208

1880 311 226, 204, 407 94, 578 52, 680, 180 180, 220, 237 264, 571, 624

RIOAG TSN+ oo ool oo f{ggg 1 850, 000 275 190,000 875, 347 488, 040

TLOTITIBESER - e e e seeirete e eeeee e ee e en s SR 1880 29 2,862, 826 3,077 659, 773 1,376, 050 9, 274. 203

1800 15 4,613, 855 1, 567 775, 621 " 2,043, 671 4, 247, 808

« This statement includes only active establishments.

b For explanation of the apparent discrepancios in the data for 1880, soo remarks in ro

and other operations,

¢ Does not include 180 employés and $25,275 wages reported by.an idle establishment in’ Minn

These employés were engaged in making repairs to plant,

@ Includes hired property valued at $8,278,058, This item was not reported separntely at the census of 1880,

¢ Includes 4,825 officers, firm members, and clerks and their wages, amounting to $6,462,238,

$66,549; Connecticnt 41,$55,784; Delaware 53, $78,061; Geor,

not reported separately at the consus of 1880,
J See note « at end of table,

gl

distributed as follows: Alabama 193
‘ ¢ a 18,$23,125; Illinois 179, $269,508; Indiana 69, $108,018; Kentucky 48,
Massachusetts 127, $182964; Michigan 82, £130,758; Missouri 45, $65,802; New Jersey 146, $238,183; New York 186
$3,120,515; Tonnessee 85 $118,446; Virginia' 100, $145,908; West Virginia 76, $

gard to the inclusion of capital, employés, and wages relating to mining

esota and included in the totals published at the census of 1880,

, $318,044; Californin 38,
,$03,689; Maryland. 26, $24,858;
, $301,843; Ohio 620, $864,528; Pennsylvania 2,009,
103,445 Wisconsin 80; $50,754; all other-states 65, $128,161. These classos were
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COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.

AVERAGE NUMBER OF EMPLOYES
: ot oatain AND TOTAL WAGHS. Cost of materials| Value of prod
A : ORIE Fonr. | OF ostab- anitel st of materials u rod-
STATES AND TERRITORIES. Year. lish- Capitol. , usod. wets.
ments, Employés. Wagos, ’
RS - o e e e e e e e e e e e e ane ol 1880 1 $40, 000 140 $27, 720 $28, 580 $36, 000
1 RN | O
B ) 1880 . 2 420, 000 ” 191 50, 035. 240, 900 392, 300
| R 1 ) (U
Virginia .ooooooo. e et e et 1880 21 9,294,718 92,522 G665, 482 1, 486, 151 ) 2, 585, 009
1890 21 6, 330, 993 3,110 1, 263, 360 4, 404, 452 . 68, 326, U84
West Virginia.......... S 1880 16 3,712, 616 4,121 1,641,810 3, 484, 625 6, 054, 032
1800 12 6, 458, 924 3,833 1, 838, 209 7, 906, 036 10, 556, 865
WVHBCOMSIN et i e 1880 8 2,768, 218 2,153 1, 004,931 3, 830, 667 6, 680, 301
1890 9 6, 461, 531 1,920 1,032, 541 4, 613, 758 G, 501, 761
21553 N ’ 1880 1 212, 603 184 78, 650 403, 568 401, 345
. A E13 0 L TR I AP | B S | Ut euras e
All other states. ... .ol . i 1890 18 5, 446, 875 1,785 836, 711 2,417,165 4,031, 794
|

« Tucludes states grouped in order that the operations of individoal establishmoents may not be discloged. Theso establishments ave distributed as follows:
Colorado, 2; Towa, 1; Maine, 2; Minnesota, 1; New Hampshive, 1; North Carolina, 1; Ovegon, 1; Rhode Island, 1; Texas, 1; Washington, 1; Wyoming, 1.

In comparing the statistics of the Rleventh with those given at previous censuses, the following facts must be
constantly borne in mind. The valiies reported at 1870 were expressed in a eurrency which was at n great discount
in gold. The average premium on gold during the 12 months (June 1, 1869, to May 31, 1870) which constituted
the census year was about one-fourth (25.3 per cent). A premium on gold of one-fourth is equal to a discount on
currency of one-fifth. Tor purposes of comparison, therefore, the values of 1870 should be reduced in that ratio,
The statistics for 1880 include not only the investment in blast furnace plants and maehinery, and the labor directly
employed in pig iron production, but also the capital and labor employed in mining and other operations conducted
in direct connection with these works. Notwithstanding this fact, the cost of materials reported was apparently
the cost at the furnace. There is a duplication to this extent in the cost of production, and this accounts in a
uieasure for the inconsistencies in the figures published for the Tenth Census. In order that the census of 1890,
so far as practicable, should show data relating to the manufacture of pig iron separate from other industrial
operations, thée statistics for that year relating to iron ore and coal mining, coke making, limestone quarrying,
charcoal hurning, and. other similar industries dépendent on the manufacture of pig iron, whether eonducted in
direct connection with the blast furnaces or operated independently and at remote distances, have been eliminated
from the tabular statements contained in this report, these data being included in the statistics of other branches
of census investigation, On the other hand, the statisties of ¢ Live assets”, such as cash, bills and accounts
receivable, and similar items of capital, are believed to have been more fully reported at 1890 than at previous
censuses. ‘ ' '

The increased demands of the country for all forms of iron and steel have stimulated production during the
past 20 years, while the tendency to the concentration of special branches of manufacture in large and well
equipped works, and the economy brought about by the introduction of modern machinery and better furnace and
mill practice have greatly reduced the selling prices of products during this period. For this reason a comparison
of the aggregate tonnage of products more accurately indicates the growth in the industry than does the total
value of products. Trom 1870 to 1880 the value.of products increased from $207,208,696 to $296,557,685, or 43.12
per cent, and the tons of produnets from 3,655,215 to 7,265,140, or 98.76 per cent. During the decade from 1880 to
1890 the value of products inereased from $296,557,685 to $478,687,519, or 61.41 per cent, while during the same
period the tons of all products inereased from 7,265,140 to 18,216,215, or 150.73 per cent.

COMPARATIVE PRODUCTION- BY STATES.

Pennsylvania continues to be the leading iron and steel producing state in the country. In 1890 it contributed
B3.02 per cent to the aggregate tonnage of all forms of iron and steel produced in that year, as compared with -
49.78 per cent in 1880, and 50.25 per centin 1870. TFrom 1880 to 1890 itincreased its production from 3,616,668 tons
to 9,657,474 tons, or 167.03 per cent, while the increased output of the whole country was 150.73 per cent, or from
7,265,140 tons to 18,216,215 tons. From 1870 to 1880 the aggregate production of the whole eountry increased
98.76 per cent, while that of Pennsylvania increased 96.90 per cent. Ohio was the second state in production in
both 1890 and 1880, increasing its production from 930,141 tons in 1880 to 2,475,532 tons in 1890, or 166,15 per
cent. New York, which was third in rank in 1880, occupied fifth place in 1890, while Illinois advanced from fourth
in rank in 1880 to third place in 1890. Alabama produced 6,550 tons in 1870, oceupying the twentieth place in
that year. In 1880 it advanced to fifteenth in rank, producing 62,986 tons, while in 1890 it was the fourth in
prominence, the output in the latter year being 967,814 tons. West Virginia advanced from seventh in rank in
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1880 to sixth place in 1890, while Virginia and Tennessee, which were, respectively, the sixteenth and fourteenth
- in rank in 1880, were seventh and eighth, respectively,-in 1890, Vermont, Nebraska, and the District of Columbia,
have abandoned the manufacture of iron and steel since 1880, All the other States in which iron and steel were
made in 1880 increased their produétion in 1890 except Kansas, Kentucky, Georgia, Wyoming, New York, and
New Hampsliire. The following statement shows the relative rank of the states and territories in 1880 and 1890,
in the aggregate outpul of all forms of ivon and steel:

COMPARATIVE STATLMLNT OF PRODUCTION, STATES RANKED ACCORDING TO QU’ALTII‘Y OF PRODUCT, IRON A\'D
STEEL INDUSTRY: 1880 AND 1890,

RANK, PRODUCTION. RANK, PRODUCTION.
STATES AND TERRITORIES, — STATES AND TERRITORIES. = -
1880 | 1890 1880 1890 1880 | 1890 1880 1800
Tons. Tons. ‘ Tons. Tons.

Total .conenan.n N PP E T 7,285, 140 | 18,216,215 California............ e ente e 21 18 14, 000 56, 747
. AR | SR i - Conniecticut 17 19 38, 061 49, 982
Penngyleanift . oo oaeaeiiiiin., 1 1 3, 616, 608 9, 607, 474 Colorado. ... a7 90 4,500 - 39, 832
[§] 151 TR 2 2 930, 141 2,475, b32 Georgin... 18 21 35, 152 30, 040
Ulinois ... 4 3 417,867 | 1,657,325\ qpesng DL 29 29 10, 866 14, 000
Alabama. ....ooveennns -l 16 4 02, 986 967,814 || RioAo Telanlencervoeeeoeeeeaenns 23 8, 134 13, 006,
Now York oeeeeeiiminiiiaiaaaaca s 3 5 5908, 300 593, 712 “’yulxling __________________________ 94 9,790 9, 305
Waost Virgini, cooovvieneniraaiveeaann 7 G 147, 487 389,207 Texas. ... o5 1, 400 8, 050,
Virginin........ 16 7 55, 722 364, 809 Oregon ..... 96 3,200 8, 411
Teunesseo ... u 8 77,100 6,540 |y Hampshire....... 27 7,978 6, 850
New Jersoy. . 5 9 243, 860 303, 430 TP ASIINEEOD «oe e e e eeeenrnnenenns 28 el 1,787
WESCORSID oo 6. 10 178, 035 280, 848 North Cavolina co.ovnvviiiiiiiiin 29 430 3,877
Michigam coenneee e 8 11 142,716 2068, £15 Alinnesota 30 2,505
Massachusetts 9 12 141, 821 159, 001 Town...... 31 1,188
Migsouri 10 13 125, 768 128,738 TEATISAS - - ovmoemm e eaend 20 e, 10,005 |oeeoeeenanas
Indiang...... | 18 14 96, 117 126, 661 VOITRON e e eemneaemaeeneivannnnae] 26 feeeen.n, 6,620 ...l
Maryland......oeaees JP . 12 15 110, 934 122,178 NEDTASK - e e e e T N 2,000 |eeenrannnnnnn
Kontueley oooveennsvemnineineiiienns 1 16 128, 751 43,360 District of Columbia..o..veeeernnnen 32 ... b1 B,

Delaware .oevvvesiaveiemsieiaiiiianas 19 17 38,018 88, 437 \

.
CAPITATL.

The aggregate capital reported for the iron and steel industry, both in active and idle establishments, and
those in course of construction, including hired property, amounted to $230,971,884 in 1880 as compared with
$430,505,580 reported at the census.of 1890, an increase of 86.39 per cent. The followmg, comparative statement.
ghows the distribution of eapital for the industry as reported at the censuses of 1880 and 1890,

Idle establishments embrace such establishments as were not in operation during any part of the census year,
but were likely to be put in operation at some future period. Establishments that have been abandoned for iron
and steel making purposes are not embraced in this report. '

COMPARATIVE STATEMENT, DISTR°IBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
. COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY: 1880 AND 1890,

CAPITAL.
' Nipm'b%r Land, stoek and
) . of estab. and, stock ang
CLASSES OF ESTABLISHMENTS, Year. ligh- mnglgxlllxlll(ﬁm%;% ok Tinishod prod-
: ments. Total. an‘d | ucts on hand,
fmplemionts. “;Ti;%“lﬂ}’l’gls
17 v 1880 1, 005 @ $230,971, 884 $122, 004, 227 $108, 967, 657
1890 872 1430, 505, 580 212, 595, 672 217, 909, 008
Establishments in operation ...cooocoeeiiiii, 1880 702 209, 404, 065 112, 320, 428 07, 584, 637
1300 719 414, 044, 844 200, 197, 208 213, 847, 636
Idlo establishments «.ooeweeenioeaoinannean. 1880 200 18, 939, 088 9, 004, 340 -9,-845, 639
1890 110 12, 369, 058 9,185, 667 3,188,301
Establishments in course of eonstruetion....... 1880 13 2,126, 431 589, 450 1,537,481
I 1890 34 4,001, 678 3, 812, 797 878, 881

o Seo remarks in regard to inelusion of cnpmll relating to mining and other operations in the figures for 1880
b Ineludes hired property valued at $8,273,088; also hired property valued at $18,000 invested in idle establishments, This item was nob reported separn.tely

at the census of 1880.

The value of land, stock in process, and finished products on hand, eash, bills receivable, unsettled ledger

acconnts, were not reported separately at the census of 1880, consequent]y in comparative statements only the '

totals of these items are given, The value of hired property was not reported separately at the Teuth Census,
and is mcluded in the aggregate capital for both periods.
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In the following statement a similar presentation is made of the a ggregate capital in each of the 3 branches of
the iron and steel industry: :

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN DIFFERENT BRANCHES OF THE IRON AND STEEL
* ' INDUSTRY: 1880 AND 1890,

BLAST FURNAGCES. ROLLING ]\\I\;gii?\ AXD STEEL FOI{GESII‘%?}?S RLOOM-
CLASS OF ESTABLISHMENTS. Year. | xuber Number Number
of 1‘1;1t1“b Capital. “fl‘i’:ltl’_‘b' Capital. ”tl‘i’::fl‘_‘b' Capital.
ments. ’ | ments., ments.

B ) 1880 | 490 a$10%, 151,176 | 397 | . $121,424, 745 : 118 $4, 305, 063

. 1880 400 5143, 633, 926 410 €285, 706, (84 | 32 1, 074, 970

Testablishments in opevration......ooo.o.oialL 1880 341 89, 531, 3062 458 116, 458, 390 a8 3, 015, 213

. 18490 304 134,608, 543 395 278, 550, 831 20 876, 470

Tdle establishmonts.eee e coie i iivinianians 1880 142 14, 304, 883 a3 4, 064, 355 25 480, 750

1890 3 G, 458, 865 34 6,711, 698 12 198, 500

Lstablislhments in course of constrnetion.......... 1880 7 1,224, 081 6 002, 000 |jeoemann.o, e,
1890 23 2, 566, H18 11 LO25, 100 |loeeen i iniomiaeaiaans

« See remarks in regard to inclusion of capital velating to mining and other operations in the figures for 1880,
b Includes hired property valued at $3,001,088,  This item wag not reported separatoly at tho consus of 1880, .
¢ Ineludes hired property valued nt $3,212,000; also hived property valued at $18,000 invested in idle establishments. Iired property was not reported
separately at the census of 1880,
'

‘The amount of capital invested in active and idle establishments and those in course of construction in the

different states and- territories, with the number.of establishments veported in 1880 and 1890, is given in the
followmg statement:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY, BY STATES AND TERRITORIES: 1880 AND 1890.

1 ]
- . ! i
e AN SEHA- ESTARLISHMENTS IN
AGGREGATES. s "“”‘Ism,;‘llgv\?s IN OPERA IDLE ESTABLISIDIENTS, | COURSE OF
o i CONSTRECTTON,
STATES AND TERRITORIES., Year. il
Number Number Number | Number
Ofl(i’:ltl‘_‘b' Capital. of ﬁifﬂb' Capital, of ﬁzltl‘lb i} Capital, 0 j]‘i’z}&l" Capital.
monts. ments, ments. maents,
: The United States. coeeweiennvanann 1880 L0056 | «$230, 071,884 Coq02 $209, 904, 965 .20 ‘ $18, 939, 988 13 $2,126, 931
' 1860 872 z)430, 505, 58O 719 £14, 044, 844 119 12, 360, 058 3t |, 4,001, 678
. I o o R
N RN L., 1880 14 3,300, 106 8 2, 757, 106 b 390, 000 1 163, 000
’ : 1500 45 19, 076, 976 45 17,987, bh3 3 207,893 7 786, 000
|
Calfornin cveeemeeernencieeniiimane e ennn, 1880 1 1, 000, 000 1 1, 000, 000
L1800 4 4, 656, 611 4 4, 656, 611
Jolorndo.......... e e eseereeaiaes 1880 ' 1' : 100, 000 1 100,000 f[oeersmereidaaaimneiiirnaeieaif[oemaananas Ceavmeiepnae
Fop 811 P | | P U | IS SRR
Connecticnt oo it e e baaa 1880 19 2,082,000 || 17 2, 557, 000 2 125,000 {]oceieemaii]iiinersanninnn
! 1800 15 2, 817, 821 13 2,189, 521 2 128,800 | aeeaanan. v eanee e
TIEIUWATE ceemmannmceecaccsetocenercoarnaanees 1880 9 1, 431, 469 8 1,341, 469 1 00,000 j|---.aooao- heenveaneean.
1840 9 2, 000, 722 . 7 : 2, 558, 866 2 401,857 ||.cevemeanifiiimmnnnnenn
District of Columbin ceuvcveneiriraaeinnnnn.. ! ggg 1 89, 600 1 89, 600
i
Goeorgi.....viiieeeannn e eeat s 1380 14 1, 185, 900 9 073, 800 6 162,100 .. liaeccafiiaaana. e
. 1890 7 091, 243 5 908, 243 1 43, 000 ; 14, 40, 000
TUEDOIS -« e ce e e et ee e ee e 1880 21 6, 400, 620 C16 5,705, 620 4 © 490,000 | 1 175, 000
: 1890 30 35, 473, 169 24 . 84,680,919 4 B13, 250 2 270, 000
Indiana.. ceeeeeenvanaraeeearenaanareenannay.| 1880 12 2,283, 000 12| 2,283,000 [l oiioiein]ir it iareeaa i vanne e -
1890 18 4, 387, 095 15 4, 099,095 3 | 288,000 [lecvecemmnc|iiainiiiinaas
. .
KANSRB o oovarvnnoceeeaiieianrannanrraanaeaaas 1880 2 R 450, 000 2 450,000 [loercnn o e et e eae e,
. 21811 | 0 | P [ e
P DTN AT LY NP eenin 1880° 29 5,498, 035 18 4, 610, 035 1L 88R, 000 [|eaccmmai]omriaiaaaas
. 1880 15 3, 044, 655 ! 9 2, 810, 655 4 380, 600 2 . 864,000
MAING +neie e e ieemrii i 1880 3 450, 000 3 450, 000
' L 4 | I (R e
Maryland......... feeamereseecanieanaaaas 1880 23 - 4,002,126 18 4. 402, 125 5 560,000 fl..eeuuo... teerrasreaaes
1890 14 5,170,574 10 4,217, 674 3 385, 000 1 568, 00N

o See remarks as to inclusion of capital relating to mining and other operations in the figures for 1880, '

b Includes hired property valued at $8,273,068; also hired property valued at $18,000 invested in idle establishments. Whis item was not reported soparately
&t the census of 1880, '

¢ Seanote o at end of table.
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COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
" COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY, ETC.—Clontinued.

T / i [ RSTABLISHMENTS IN
! AGGREGATTS, 1 ESTABUS““”;:NTS INOPERA | 1k ESTABLISHMENTS, COURSE OF
\ | TION. ] CONSTRUCTION, -
| [ | S
STATES AND TERRITORIES. Year, v i :
Number | | Number l\{umh?r I‘ilumtbcl'r
* estab- | s3tah- i | estab- S of eatab- | - :L
of ﬁg’{lfb i Capital, Ofﬁ:f‘_u’ Capital. e Capital. Gl Capital,
ments. J ments. ments. ] ments.
MY CUURCEES e v vemeersere e acnrsnranens 1880 1, 30 $6, 738, 408 l 24 $6, 163,408 i} $575,000 Jleeeoioo i,
1800 | 16 9, 068, 555 15 9, 005, 555 1 03,000 [|eeeeeninei]immmea i,
!
Michigan . o..ooviiiiiii il 1880 22 4,175, 886 15 3, 842, 386 [i} 813, 000 o1 ‘ii‘lg, 000
1890 } o 7,225, 241 19 6, 696, 541 | G 373, 700 4 155, 000
ALDNEHOL eemaeeaereneenaareeeanneannnn 1880 1 150, 000 IO 1 150,000 |jeenrerarsfioeiinnnnnnn.
. ‘ algol ... SO OO O | S ISP U | AU FRPSTRU PSRN FO N R
Aissouri. coveerrioneeni i ereeema e 1880 22 9,152, 472 12 5, 698, 600 8 . 3, 104, 500 2 349, 372‘
1860 1 5,800, 428 g 3,495, 913 4 2,804,818 j|evecuieromifocnnaaaa
L NEBEASKR 1o et ee e eeee e 1880 | 1 100, 000 1 00,000 {1+emeeemm b e
: 1890 J......... ‘ .................................................................................................
New HAmpSIIre -« eoevrueenrenenensenenn.s 1880 2 | 650,000 |} ) 50,000 [|onnmvmmeenfonreeoareenennonnallomeneennnfomemnennnnns
alsdd ... eemmr e R [ Rt AR AR
B LT O 1880 4] . 9,000,050 a7 8, 764, 050 3 495, 000
1850 ! 37 12,644, 162 28 11, 697, 362 b!] T 851,800
Now York «ceveiiarrtiiiiriaeee e 1 1880 80 21,643, 291 5 T4 19,752,471 15 1,790, 750
. 1890 50 17,330, 190 . 44 16, 282,435 11 1,847, 755
North Caroling «ooveenioieiiieiiaeiaeeas 1880 20 ~ 759,400 9 109, 400 11 560, 000
. alsdl f....a.... I
L 0] S 1880 134 ‘ 25,141, 204 | 103 ! 22, .307. 606 30 2, 244, 688’ 1 £9, 000
1890 118 39,027,200 . 101 r‘ 37, 642, 887 16 2,197, 013 i 1 87, 300
|
= N 1880 1 100, 000 | 1 100,000 |loaeeee il i e el
AL O E | T | S N | SOt ISR
!
Ponnsylvanin. o 1880 360 107,304, 782 ) 821 102, 056, 223 41 3,608, 000 ||° 4 740, 550
1890 . 344 228, 194, 361 311 226, 204, 407 30 1,832,176 a 567, 779
. o t
REode Island. e oo i eceecaee e 1830 | 3 630, 000 1 . 360, 000 2 280,000 || e
[ 811V RS NSRRI NOUPU R | BRSO PO | Y DRI | SO
TPOTUERNC0 1 v s e e e e e e e e e ae e 1880 43 3,681,776 29 2,802,820 | 14 818,950 |'voeeee
1800 20 5,001, 164 15 4, 613, 865 i 3 2508, 500 2 181, 200
TONAS -+ ememeaa e eerae e airane e aanan .| 1380 1 40, 000 1 40,000 ||
: [CAE:171 N RIS P | MU PN
L 1880 3 150,000 |lieeierecdiemie oo eiaaanns
ST T P | ! DO S,
Fermnt. . covnv et 1880 4 410, 000 2 220, 000
B O S | IS PO
i i
Vieginin . oo 1880 44 4,329,713 21 2,204,718 22 1, 535, 000 1 ‘4 500, 100
1800 . 39 7,508, 093 i a ! 6§, 330, 908 Q9 : 58, 800 P 9 f 423, 300
West Virginin..o.oov e i 1880 20 ! 3,913, 616 l 16 4,712,616 3 161, 009 1 40, 000
! +1890 13 l , 8, 488, 024 ’ 12 G, 458, 924 1 30,000 Hl..o.eaanoe [T
i . . . 4
Wiseonsin. ..ot 1880 9 2, 843,218 8 2,708, 218 1 To 000 |)oeoeooons fe e aanaen
1880 11 6,582,081 | 9 §, 461,531 | 1 6, 500 ‘ 114, 000
e SO U PUTURRU 1880 1 212, 603 ‘ 1 212, 608 !
[T O O S [
- . . |
Al other states .o v eeienreeiiiinaeaanns al800 20 6,517,375 J 13 5,446, B75 1; 1, 025, 600 45, 000

@ Includes states grouped in order that the opvrations of individual establislients may not ho diselosed. 'These establishments are distributed as follows:
Colorado, 35 Towsa, 1; Kansas, 1; Maine, 2; Minnesots, 2; New Hampshire, 1; North Cavolina, 1; Oregon, 1; Rhode Island, 1; Texas, 5; Washington, 1; Wyoming, 1

The figures contained in this report furnish only a partial exhibit of the amount of capital invested in
the iron and steel industries of the United States. The statistics here given are intended to exhibit, as
acenrately as the ramifications of the industry will permit, the actual capital directly employed in the production
of crude and finished forms of iron and steel by blast furnaces, rolling mills, steel works, and forges and
bloomeries. A large nwmber of iron and steel manufacturers not only operate blast furnaces, rolling mills, and
steel plants, but also control the iron ove and coal mines, coke ovens, and timber lands which supply the works
with the larger part of the raw materials consumed. The-census statistics for 1890 of the iron ore, coal, coke,
and siinilar industries were embraced by other branches of census investigation, whether operated by iron and
stecl manufacturers or by separate concerns, and it therefore became necessary, in order to prevent duplications,
to eliminate from the statistics for 1890 the data pertaining to such operations. Were the statistics of the
employés in these various industries dependent either wholly or in part on the manufacture of iron and steel

included in this report, the number of persons shown to be supported by our iron and steel industries would be
considerably increased. ‘
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MISCELLANEOUS EXPENSES,

In the inquiry relating to the iron and steel industry at the census of 1880, no attempt was made to
determine the various elements entering into the cost of manufacture, excepting the expenditure for labor and
materials. The inguiry in 1890 contained questions designed to obtain information as to the entire cost of
manufacture, but took no cognizance of selling and other mercantile expenses. The questions concerning
mIScellaueous expenses were generally answered and the data are apparently consistent when considered by
individual reports and in connection with the conditions under whicl cach particular establishment was operated,
but when aggregated with similar data for other works, operated under entirely different conditions, the totals
obtained are misleading. Many furnace companies in addition to manufacturing pig iron, quarry the limestone,
mine the coal, manutacture the coke, and mine a large part of the iron ores consnmed by them, in addition to
operating o 1 ulrolnd in counection with some of the mines and quarries. Other concerns, while selling a large
part of the Dig iron they produce, manufacture a considerable portion of their crude product into more highly
finished articles. While the expenditures for labor and materials in these various operations are kept as separate
as if' they belonged to different companies, manufacturers claimed that it was impossible to determine what part
of the amount paid for taxes; interest on cash used in the business, and other sundry expenditures should be
charged to each of the several branches of industry. Consequently the amounts reported for these different -
items by many of the establishiments included not ouly the expenses connected with the manufacture of iron .nd
steel, but expenses properly chargeable to classes of industry covered by other census investigations.

DEPRECIATION OF PLANT,.

The interrogatory in the schedules relating to the average annual depreciation of plant was not answered by
the manufacturers to a sufficient extent to obtain comprehensive results, because comparatively few establishments
kept distinet accounts of the cost of labor and materials entering into the necessary repairs and additions fo the
works. During the last decade competition has been so active in the manufacture of iron. and steel that
extraordinary expcn(hturcs for remodeling old and adding new machinery and appliances have been necessary o
meet the changing conditions of manufacture. Many of the blast furnaces whiclh weve in operation in 1880 have
since been torn down and entirely rebuilt, with the addition of new machinery. The substitution of steel for iron
‘has compelled rolling mill establishments to rémodel their plants and add more powerful machinery of improved
design. : )

The necessity for such changes has been so constant that it is only those establishmeunts which have been
foremost in the judicious expenditure of eapital for keeping their plants fully eyuipped with the best appliances
for manufacturing according to the most approved methods that have been able to sucecessfully cope with the
changed conditions and continue as large producers.

These remarks apply especially to the manufacture of steel rails. Establishments which were equipped with
the most efficient machinery in 1880 found it necessary to entirely remodel their wills a few years later, and
subsequently to replace these improvements by even more modern and economical metheds of manufacture,

EMPLOYES AND WAGES.

The inquiry at the Eleventh Census respecting employés and wages called for the-average nonmber of males,
females, and children, and the total wages paid, respectively, by classes: first, officers or firm members; second,
elerks; third, operatives, engineers, and other skilled workmen, overseers, and foremen or superintendents (not
general superintendents or managers); fourth, watchmeu, laborers, teamsters, and other unskilled workmen. The
average number of males, females, and children respectively, at spemﬁed weekly wages, was also requested, and
the time the establishment was in operation, with the nminber of hours constituting a day’s labor.

The inquiry concerning employés and wages used at the Tenth Census did not require the employds to be
reported by classes.

The total number of employés reported at the census of 1890 in the branches of the iron and steel Jndusm‘
comprised in this report, exclusive of officers, firm members, and clerks, was 171,181, receiving $89,273,956 as
wages. By dividing the nminber of employés into the aggregate wages there is obtained $521.52 as the average
amount paid to each employé. A moment’s consideration, however, will show that these figures in no respect
exhibit the average yearly earnings of the employés engaged in the iron and steel industry, mor do they supply
any basis upon which to determine this information. The iron and steel establishments reporting were not all in
operation throughout the entire year. Some establishments did not start up until tuward the close of the census
year, the employés needed to operate them being drawn from other branches of industry. Many concerns, during
periods when the establishments are not in operation, employ the workmen in making repairs, preparing materials for
the works, or in other labor, the amount so expended, although contributing to the yearly earnings of each employé,
i3 not charged to iren and steel manufacture, and consequently is not included in the aggregate wages. It is only
by a full knowledge of the labor performed by employés during periods when they are not in demand for iron and
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steel making that a showing of the average annual earnings for each person engaged in the iron and steel industry
may be made,

As the statistics of employés at the blast farnaces in 18380 include not onily those engaged in the manufacture -
of pig iron, but also in many cases the workmen employed in mining and other operations conducted in connection
with these establishments, exact comparisons can not be made with the figures for 1890, which excludes the labor
employed in the production of materials consumed by the furnaces. This will account for the apparent decrease
in the number of employds in blast furnaces.

The following is a comparative statement of the average number of employés in the various branches of the
iron and steel iudustry, as reported at the censuses of 1880 and 1590:

COMPARATIVE STATEMENT, AVERAGE NUMBER OF EMPLOYES, IRON AND STEEL INbTIS_TRY: 1880 AND. 1890.

AVERAGE NUMBER OF EMPLOYES, *
LLASS OF WORKS, " Aggregale. Males above 16 years, || Females aboveliyears. Clhildren,
1880 (@) 1880 (b) 1880 (a) | 1890 (1) 1880 1800 () 1880 1890
B 3 1 (R A e el40, 748 175, 606 ¢133, 023 178, 212 1 45 114 7,730 2, 180
Blast. ful‘imees ........................................... e edl. 695 34, 483 ¢40, 503 34,402 | 9 7 1,183 oy
Rolling mills and steel works..oooviieenniaiieaan,, SO, 96, 164 140, 637 80, G45 138,327 33 107 6, 486 v 2,108
Forges and bloomeries ... coviveeri i e 2, 030 486 2,875 483 2 P 61 3

a Inmany eases the employas reported for 1880 included those at work in mines and other operatious not covered by this report.
- b Includes officors or firm members aud clerks,  These classes were not reported separately at the census of 1880, ,
¢ Does not include 180 employés reported by an idle establishment in Minnesola and included in the totals published af the census of 1880, These cmployés
were engaged in malking repaiva to plant,

The following statément presents the average number and total wages of officers or firm members and clerks
and the average number and total wages of skilled and unskilled employés, as reported at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, TRON AND STEEL INDUSTRY: 1890.

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES,

CLASSES. Apgregates. Males ahove 16 years. Females above 15 yeurs,|| . Children.
‘ ﬁl‘u(;ﬁ?(gx“ Total wages Number, Wuges. Number ) Wagoa. Number. ‘\Vnges.
AL ClaSSCE. ot icaie e i e aaanas 173, 506 $05, 786, 192 173, 212 $05, 273, 148 \ 114 $46, 816 2,180 $416, 208
Officers or firn members. .. - 1,407 3, 820, 848 1,407 3,820,848 ||cceaiciini | e V
Clerks . oovememeean... e e 2,018 2, 641, 388 2,862 2,611, 678 56 29,710 |i..
. Skilled “e- “aee 87,049 57, 095, 737 86, 914 57,008, 147 2 1,040 ) 183 36, 650
Unskilled. .oooeeiannn., 84,132 31,278,219 . 82,020 30, 882, 495 Ho 16, 066 2,047 379, 058

The following statement presents the average number of employés at the different weekly rates of wages:
AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RA'I.‘ES OF WAGES, IRON AND STEEL INDUSTRY: 1890.

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND. CLERKS.] .

. : AVERAGE NUMBER OF EMPLOYES.
WEEKLY RATES OF WAGES. . Temales
M{ug(?eill)‘g.vo above 15 | Children.
”,‘ years. \

Total coeeeeneneannann.. U 168, 943 58 2,180
DnAOT 85 - et e i e e 1,648 | 28 1,633
$5 and overburunder$0 ... .ol eeieieaeaiaaaa.—es 3, 424 12 347
$6and over but under $7. o v veeernen i e 110,198 8 282
$7 and over but under $8.__......._.. Bt enr e —eiaaanas 20,265 | 4 I 16
$8and over Dut under $0. oo 25, 041 3 2
$9 and over but under 10 . on it 23,727 1 T P
$10 and over but under $12.__._. - 24, 510 b I
$12 and over but under $15 ..... . 24,458 *
$15 and over but under $20...... R 17,974
$20 and over butunder $25...... Ceeee . 10, 502
F2OANA OVET - o ettt it i baas - 7,196




IRON AND STEEL MANUFACTURE. 391

MATERIALS USED.
CONSUMPTION OF FURL,

Of the total cost of materials used by iron and steel works in 1890, amounting to $327,272,845, the expense
for fuel was $35,561,749, or 16.98 per-cent, as compared with 18.81 per cent in 1880. ‘

The following is a comparative statement of the quantity and cost of each kind of fuel used iu the ditferent
branches of the iron and steel industry in 1880 and 1890: ‘

COMPARATIVE STATEMIENT, QUANTITY AND COST OF FUEL CONSUMED IN THE DIFFERENT BRANCHLES OI' THE
IRON AND STEEL INDUSTRY: 1880 AND 1890.

AGGREGATES. BLAST FURNACES. ROLLING "“"g;shfmu STEEL || pOROES AND BLOOMERIES.
KINDS OF FUBL, Year.
Quantity. Cost, Quaitity, Cost. Quantity. Cost, Quantity. Cost.
Total coeereirimee i 1880 $35, 060, 873 |21, 017,002 .| $18. 202, 507 $850, 274
1890 65, 561, 749 37, 884, 383 .| 17,307,434 279, 932
Anthracitocoal...... oot tons..| 1280 3,322, 498 9, 880, 037 2, G165, 182 8,012, 758 706, 976 1, 875, 002 340 1,220
. 1890 2,973,914 6, Ghi, 420 2, 012,477 6, 165,761 - 961, 039 1,487,713 308 946
Bitaminous coal....ooo il L., tons..} 1880 4, 669, 053 12, ﬁj.O, 440 1, 051, 753 2, 005, 887 4, 605, 689 10, 510, 255 - 1,613 4,208
1890 5,728,400 10, 426, 030 551, 007 759, 522 6,171, 102 9, 463, 208 1,300 8,300
{071 | S tons..| 1880 2,277, 555 8, 743, 382 2,128, 255 8,120,240 | 142, 605 582, 001 G, 605 31,241
1890 9, 632, 360 28, 7.)u. 072 9, 237, 0536 97, 435, 780 303, 050 1,311, 588 1,405 8, 604
Charcoal ..o oo eaoo s . bushels..| 1880 69, 562, 091 4,726,114 53’. 909, 828 3, 679, 120 . 2,067,002 234, 379 13,014,861 812,615
1890 74, 499, 202 5,087,175 67, 672, 156 4, 523, 820 2,770, 611 243,773 4, 050, 435 270, 082
Qil nged for fuel . veeeeeioaaniis barrels..! 1880 853 000
. 1800 1, 858, 138 1,124, 206
PUFIERR DY T TODURRPIORRRPUP B £ | N POUORPURRRIPY PRI | PO FORURRRPN | RIS PUPPUI R
1800 3, 6GG, 046

The aggregate consumption of iron ore, mill cinder, and fluxing material, and the total cost of these materials
used in the census years 1880 and 1890, are shown in the following statement:
COMPARATIVE STATEMENT, QUANTITY AND COST OF IRON ORE, MILL CINDER, AND FLUXING MATERIAL CONSUMED -
IN THE DIFFERENT BRANCHES OF THE IRON ANI) STEEL INDUSTRY: 1880 AND 1890.

.

AGOREGATES, BLAST FURNACES, ROLLING MIILS AND STEED | popars AND BLOOMERIES,
CLASS OF MATERIALS, i Year
.
} Tons. Cost. Tons. Cost. Tons. Cost. Tons. Cost.
1A 00) 711 (R 1880 11,232,005 | $39, 974,700 10, 779,881 | $36, 663, 281 373,414 $2, 779, 879 79, 610 $531, 540
| 1800 24,932,783 74,204, 942 23,732, 473 70,789, 216 581, 503 3, 865, 139 18, 807 110,587
: [—— | R R [N R g gy P
R0} (s Y ] 1880 7,700,708 36,516, 697 7, 266, 634 33, 205, 278 373, 414 2,779, 870 78, 610 31, 540
¢ 1890 17, 425, 422 06, 971, %56 16, 825, 112 63, 605, 530 bR1, Hu3 3,850, 139 18, 807 110, 587
Mill cinder .oneemieininirennennns T ) 354, 048 910, 667 854, 048 410, 667
1890 1,283, 071 3,086, 808 1,283, 071 3, 086, B08
TFluxing material ..-ooeieiinnnianaiiannns 1880 3,169, 140 2,547, 336 3,169, 149‘ 2,547, 336
. 1890 5, 624, 280 4,196, 878 f, 624, 200 4,196, 878

OTHER MATERIALS,

The materials not mentioned in the preceding statements consist of different forms of iron and’ steel, and the
following comparative statement gives the tonnage of this class of materials consumed in the iron and steel
industry during the census years 1880 and 1890. The old or scrap material presented in this table includes only
the old or waste materials purchased and consumed by the iron and steel works and takes no account of the serap
iron and scrap steel which are the constant product of rolling mills and steel works, and usually consumed by the
works producmg them.
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COMPARATIVE STATEMENT, QUANTITY AND COST OF IRON AND STEEL USED AS MATERIAL, IRON AND STEEL

INDUSTRY: 1880 AND 1890.

1880 1890
CLASS OF MATERIALS,
Tons. Cost. Tons. Cost.
AFregalo oo e 4,208, 643 $118, 424, 247 9, 784, 052 $179, 288, 771
Old and serap fron and steel (botal) ool 1, 851, G36 37, 908, 350 1,957, 301 36, 460, 8156
Oldivon vails ool 708, 534 24, 701, 099 392, 495 9, 104, 765
Other ol or SCrap iTOM . vvv et it creienaanns 447,078 11,708,274 967,623 16,778, 488
Old steel rails and steel rail ends .. ..o oo ool 85, 653 2,435, 263 145, 887 2,627,649
Other old or serap steel .oovoimiier e iiiiiiianaes 110, 371 3, 003, 714 451, 346 7,945, 018
ATl other materials (botal) ... ooon ool 2,017,007 75, 515, 847 7,826, 751 142, 827, 956
) Spiegeleisen and ferro manganese ... o.o.iiace.- 86, 138 2,868,519 948, 536 7,588, 784
80 F s e 2, 506, 635 59, 945, 632 6, 308, 220 07, 903, 934
Hammered iron ore blooms ..o ... ol 48,411 2, 588, 140 16, 936 599, 083
Hammered pig and serap blooms ... looiiaiaas 49, 511 2, 549, 329 23, 452 720, 457
Turehased MUek DAT.. oo iir it e et 53, 754 2, 369, 544 234, 678 6,252, 504
Purchased bessemer stesl. oo oo ol oo it 52,155 2, 808, 497 838, 118 24, 117, 921
Purchased open-heaveh steel...oooooioiiiiiiiiiaiaas a24, 408 1, 530, 560 141, 342 4,635, 585
Swedish billots and DATH. cvvcrvive e iaaas 10,410 855, 176 15, 463 1, 008, G496

@ Sixteen thonsand four hundred and ninety-six tons of ** Other billets and bars ' costing $908,407, shown separately under classifled matorals in report for 1880,
for comparative purposes are disteibuted as follows: 9,216 tons, $507,500, with purehasced bessemer steel, and 7,280 tons, $460,888, with purchased open-hearth steel.

No section of the United States contains all the raw materials essential to the development of an extensive iron
“and steel industry. The sonthern states are endowed with a wealth of iron ore, coal, and limestone deposits in
close proximity to each other, which permits the manufacture of pig iron at a cost considerably below that possible
in other sections. This pig iron, however, is unsuitable for the manufacture of steel by the process most largely in
use at the present time. Michigan and Wisconsin, although containing immense deposits of high grade ores for
steel making purposes, have no mineral fuel economically available for iron malking purposes, and in parts of these
gtates tliereis adeficiency inthe supply of wood for chiarcoal. Pennsylvaniaisrich in both anthracite and bituminous
coal, but theiron ores with few exceptions carry only small percentages of iron and are suitable only for foundry and
mill purposes. The wide separation ot the materials for iron manufacture in the northern states necessitates the
transportation of the ore and fuel long distances. The iron ore from Lake Superior is carried a distance of over
1,000 miles to the furnaces in central Pennsylvania, while the coke from the Connellsville region in Pennsylvania
is used in the furnaces as far west as Chicago. The payment of freight on the various raw materials constitutes
an important item in the cost of iron and steel manufacture. :

. PRODUCTION OF IRON AND STEEL.

The following is a comparative stutement of the aggregate tonnage of iron and steel produets in 1880 and 1890,
with the percentages of increase or decrease in each class:

_O('JMPARATiVE STATEMENT, CLASS, QUANTITY, AND PERCENTAGE OF INCREASE OR DECREASLE OF PRODUCTS, IRON
: AND STEEL INDUSTRY: 1880 AND 1890,

e - PERCENTAGE OF IN-
TONS. CREASE OR DECREASE.
CLASS OF PRODUCTS, ) .
1880 1890 Increase. | Decreass.
£
OB < e e eeee e en e et e e e e m e a e e e e na 7,265,140 | 18,216,215 150,98 |eeeemenin...
Dig iron, including eastings divect from furnaco.............o.iill. 3,781, 021 9,906, 607 162,00 |............
Rolled and hammered products and dirvect steel eastings: :
Tron coeenansns e eeta e imar e irae et cuan e .. 2,353, 248 3,225, 140 37,05
Bogsemer steel-. e e ee et e eeemaememmceemiaceneaan .. 889, 896 4, 885, 365 392. 80
Opon-hearth steel....o.ooov. oo it .. 903,143 590, 198 533, 65
Cruciblo stecl.-aeemoienuenannns . 70, 319 69, 903
Miscellancous steel. ..c..oooiooeeoiiieain.. e 4,956 4,227
Products of forges and bloomeries. .. .oocvieiiiameninniiiiiiiiiann. 72,557 34, 775

The counties showing the greatest production of iron and steel during the census year 1890, compared with
the same counties for 1880, are presented in the following statement. These counties are divided into two classes,
arranged in order of largest production in 1890. In one class are included those which produced in 1890 over

PR
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100,000 tons of pig iron and finished forms of iron and steel: the second class includes all counties producing over
60, O()O tons, but less than 100,000 tons in 1890. In the first list are 31 counties, representing 8 states, and in the
second list 19 counties, renrcsen‘mnar 11 states.

COVIPARATIVE STATEMENT, PRODUCTION OF IRON AND STEEL, COUNTIES PRODUCING 60,000, TONS AND OVER IN
1890: 1830 AND 1890.

COUNTIES PRODUCING OVER 100,000 TONS OF PIG IRON, ROLLED AND HAMMERED IRON AND STEEL, AND BLOOMS,

NE't' TONS. NET TONS,
COUNTIES. ' e COUNTIES, o
1880 1890 . . 1880 1800
Allegheny, Pn.....o......oo.. e idacwaeeaeteaaana 848, 146 3,706, 048 Laawrenee, Pa. oo v A8, 443 262, 815 .
Cook, I11...... .| 24R, 479 1, 164, 259 Trumbnll, Olio. o oo it 73, 459 247,165

Jeflerson, Ala
Mahoning, Olio

26, 052 684, 065 Marshall, W, V. i et e 47,700 206, 417
218, 457 626, 282 Belmont, Ohio ..o e 56,193 181, 876

Dauphin, Pa 293, 676 673, 858 Milwankee, Wik oo i 128,101 174,478
Cambria, Pa 260, 140 570, 330 Ohio, WLV e e cre et 84, 767 174, 305
Cuyahogn, Ohlo .. iaaaa 210, 354 55, 847 Rensselaot, N, ¥ oo air it eecmncvmarraacnaanenn 177,967 172,185 .
Lackawanna, Pa...... N 151,273 550,182 | Cliester, Pa.. oo enoenaenenns SR 78, 463 150, 886:
Northampton, Pu. oo ieaae 422, 882 500, 487 Tameaster, Pa. ..o e 87,014 L127.811
Morcer, Pa.. e e 182, 881 493, 022 Montour, Pa......o...... et e . 74, 780 121,455 .
Leigh, PR «eeneee e e e 324, 875 411,187 || Wayne, MACI. . ooe et el 61,548 115,167
Lobanon, P ..ot e et i e e 73, 149 403, 130 Albany, N ¥ e 40,611 . 111,150
Will, I ..., 84, 094 360, 275 Columbiana, Ohio 44,110 105, 773
Montgomery, P'a.. 108, 628 340, 874 Delaware, Pa.. 9, 988 104, 149
Berks, Pi......

213, 580 835, 508 Fayotto, Pro. v e 47,108 100, 628
Jofleraon, OMdo. ..o vee e e s 40, 561 202, 871 '

‘COUNTIES PRODUCING OVER 60,000 BUT TNDER 100,000 TONS OF PIG IRON, ROLLED AND IIAMMERED TRON AND STEEL, AND BLOOMS,

NET TONS,
COUNTIES, COUNTIES, S
1880 1890

TWorcester, Mass .. cveeronnroueiririi et ccnaneaas 30, 180 08, 402 B £ T 0 S S, eceeeamanea 48, 030 71,013
Warren, N. J .. e 76, 622 97, 595 NMavion, Tenn..oovaniennn.n g 17, 958 70, 795.
Lawrenee, ORo.. .ol rcees 70, 794 05, 444 Roanoke, Vi oot [P HPP P 69, 016

Baltimore eity and Baltimore county, Md ... oo 60, hdd 04, 581 Hamilton, Lemi...ooee e a6, 046 67, 407
Colbert, Ala......... e eeeiveraaas [ 92, 895 St. Claiy, TH. .. _. 26, 650 67, 704

St. Louis eity and 8t. Louis connty, Mo.. 102, 644 01, 262 Rhen, Tenn.... G4, 453
Armstrong, Pa...oooooooiiai. .- Q, 300 88, 069 Terry, Ohlo.... 63, 260
Philadelphia, Py 65, 083 82, 004 Oneida, N. Y 41, 785
Alleghany, Va. 8, 437 80, 423 Center, Pa...ooooeiiiiiiiian. e 61, 628
Ta80x, N. ¥ ettt it ii e ca i a e ar et raanan 06, 725 73, 699 ’

In the compilation of the statistics relating to the manufacture of iron and steel there is a partial duplication
of some of the items that coutribute to the aggregate tonnage and value of all products. In anumber of instances.
the finished product of one establishment becomes the raw material of another, and after further manipulation
appears again in the table of produets. This duplication is unavoidable. The finished products of each individual
establishment must be considered to comprise the various articles produced and sold by it, whether the articles.
are of the most highly finished character or are only suitable for remanufacture by the establislunent purchasing
them. Thus, “muck bar produced for sale” and steel sold by the bessemer and open-hearth steel works to other
rolling mill establishments in the form of billets or slabs are unavoidable duplications, as these materials appear a

‘second time as bars, plates, or other articles as the finished products of the establishments purchasing the crude.

metal. .
Similar methodb of tabulation were necessarily employed in presentmg the results of previous censuses, S0
that aceuracy of comparison of tonnages and values at different periods is not invalidated.
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MACHINERY.

The fol]ownw statement gives the number, equipment, and capaclty of the iron and steel works in the United
States, as reported at the censuses of 1830 and 1800:

COMPARATIVE STATEMENT, NUMBER, BQUIPMENT, AND CAPACITY OF ESTABLISHMENTS, IRON AND STEEL
INDUSTRY: 1880 AND 1890.

[Including idle (‘,smhlishnlénts.]

TIEMS. ' 1880 1890
Blast fnrnaces:
Nmuber of establishments ... oo ovniuiiim i i i e eaens 483 -8
Number of completed furnaces ... 681 559
Total daily eapacity in tons of pigiron «oooooiioiiiiiioniiiii 19,248 42, 436
Rolling mills and steel works:
Number of establishments ... SRR ILEEE N rrveaaneaas 391 420
Total daily eapacity in net tons of finishoed produets. ...l 22, 098 46, 565
Nnmber of single ]m(ldling furnaces, each double furnace counted as 2 4, 378 4,853
gingle flumaces.
Niumber of lleulmrrfurn'u-,us............................._....._..L ....... . 2, 622 2,012
Nmber of DANMIEES « vt o inaat et cmaracseenanrtnacarrieaesanannaeneaanas 458 625
Number of cut-nail Machines. e oe v aoe i i e reirerrnaaen 8,715 5,909
Number of traing of YOlI8 ... outint i it 1,442 1,557
Number of hessomer steel converters (including Clapp-Grifiiths and Robert- 24 97

Besseuer).

Total daily capreity in tons of ingots...... 4,467 21, 509

Numboer of open-hearth stoel furnaces....... 37 129
Total daily capacity in tons of ingots. . 827 4,041
Number of pots which can be used at cach heat in erneiblo qtvel worlm ....... L2,001 2,6:6
Forges and bloomeries :
Number of establishments .oocoo v e S8 32
Number of fiPes. .. evn et rveeeeannnnns, e eeereeiaeeete et cieaaeersaraaaaas ’ 495 202
Number of JamIETS. .. oo e ittt tr i aemeeerean camm s 41 39
Total daily eapacity in tons of blooms, billets, or bavs . ..o.ooviiiiiiaio.s. 520 205 ¢

At the census of 1890 the whole number of establishments reported, mcludmﬂ‘ those that were idle and in
course of construction, was 872, as compared with 1,005 in 1880 and 808 in 1870. The decrease in the number of
establishments from 1880 to. 1890 is due largely to the decline in the manufacture of blooms and hammered
bar iron direet from iron ore and from pig and serap iron iu forges and bloomeries, to the dismantling of many of
the smalier blast furnace plants, to the erection of fewer but larger works, and to the many consolidations of
existing establishments under one management which have taken place since 1880, The 483 blast furnace
establishments in 1880, controlling 681 furnaces, had a total daily capacity of 19,248 touns of pig iron, while the 377
establishments in 1890, with only 550 furnaces, reported a total daily capaeity of 42,436 tons, ’l‘here is an inecrease
in both the number {md the capacity of establishments engaged in the ma,nufzncture of cernde steel and of finished
forms of iron and steel, the great expansion in the capacity being largely caused by improvements in machinery
and methods of manufacture, the more general ‘substitﬁtion of steel for iron, and greater rapidity in the working
of plant. ‘ '
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C ‘ MANUFACTURE OF PIG IRON—BLAST FURNACES.
| :

The production of pig iron in the United States during the census year 1890 amounted to 9,906,607 tons of
2,000 pounds, as compared with an output of 3,781,021 tons in 1880, and 2,052,821 tons in 1870, From 1870 to
18&)0 the increase in production amounted to 1,728,200 tous, or 8419 per cent, while from 1880 to 1890 the increase
was 6,125,686 tons, or 162,01 per cent, ‘

The following comparative swinmary indicates the grmvth of the pig iron industry since 1870:

COMPARATIVE SUMMARY, BLAST FURNACES: 1870, 1880, AND 1890. (a)

ITEMS. : : 1570 (b) t1880 () 1800

Number of establishments ... ... .o i : 386 341 304
It i e $56, 145, 326 $89, 531, 3062 cldd, 608, 543
Miscellaneons EXPBNARH. «uue ittt et e iiam et aa e aaaes . () () B0, M2, 675
Average numher of employés (ngEregate) cvee.vei e, 27, 554 edl, 605 34,483
Total wages $12, 475, 250 e$12, 665, 428 $16, 226, 145

Ofiicers, firm members, and clorks: :
' Averago numbBr ... oL e ians N (N 1,068
B B e k1, 611, 687

All other employés: ‘ i

Average number ... e e e (" [ 33,415
B0 T N SR P [ $14, 614, 458
Cost of materials used. $45, 408, 017 $08, 610, 742 $110, 098,615
© Value of products $69, 640, 408 g$89, 315, HeY gHLEB, 643,158
Tons of products 2,052, 821 3,781, 021 9, 804, 607

o This statement includes only active establishments for the consnses of 1880 and 1800; such establishments were not reported separately at the census of 1870.
b Tor explanation of the apparent diserepancies in'the data for 1870 and 1880, see remarks in regard to the duprocinted cnrrency of 1870, also in regard to the
inclusion of eapital, employés, and wages relating to mining and other operations in the figures for 1880,
¢ Inecludes hired property valued at $5,001,058. This item was not reported separately at provious consuses.
d Not reported, _
¢ Does not includo 180 employoés and $25.275 wages reported by an idle establishment in Minnesota, and included in the totals published for tho census of 1880.
These employés wore engaged in making repairs to plant.
J Notfi reported separatoly.
. g Includes values for which tonnage was not reported.

" The following comparative statement exhibits the leading statistics of the blast furnace industry, by states,
as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, BLAST FURNACES, BY STATES: 1880 AND 1890, (@)

I
. ! AVERAGE NUMBER OF
(1;}\:4[»301')1%“ EMPLOYES AND TOTAL WAGES. Costof Val
. . ‘ A= 3 JORG O aluoe
STATES, Year, lish- Capital, materials used. of productss
ments. Imployés. T Wages.
The United States -veeweeeeaanaios e 1380 341 $80, 531, 302 ¢d1, 695 12, 6hB, 428 $58, 610, 742 $88, 315, 5060
1890 304 d134, 608, 543 edd, 483 216, 2206, 145 110, 088, 615 146, 643, 153
AlRDAINR Lo aniene it a et cmn e e aea e 1480 7 2,707,196 1,586 553, 713 675, 673 1,400, 866
1890 28 15,778, 786 4,180 1, 783, 700 6,403, 884 © 10, 815, 401
CONDECHIENE « «avre e remeececciceaaeneeean e 1880 i} 1,172, 000 130 05, 974 471, 467 G, 11
) 1890 , B 940, 002 129 G0, 881 412, 743 A4, 438
GHOOTEI - coeemeaee e e e scrnae e e rrnns e s anad seieaes 1880 & 712. 000 ¢ 754 77,415 241,706 466, 800
. 1860 4 748, 846 i . 260 04, 876 - 237, 816 3130, 422
- |
O LS T U Gemrirneeoen 1880 3 050, 000 408 185, 054 1, 762, 600 2, 301, 850
1800 5 ' 9,855,274 | 1,481 019, 145 8, 088, 1h3 - 10,148, 310
Iniana «coeveecrvimniinnnina., e 1880 3 455,000 |i ' 308 54, 840 335, 606 460, 535
1890 |..... IR FOUUURG DRI DR I RO T I IR
| RODBUCKT <+ o e ceroemvmeomms e mm oo e s 1880 9 2,098, 035 1, 890 420,988 801, 410 1,248, 052
i o ' 1890 4 826, 199 278 105, 520 . 401, 608 605, 763
s F1800 |oowne ! PO . Wl 0 N o e TS

@ This statement includes only active establishments,

b For explanation of the app’ueut umcrep‘muws in the datafor 1880 see remarks in regard to the inclusion of capital, employés, and wages relating to mining
and other operations.

¢ Does not include 180 employés and $25,275 wages roported by an idle establishment in Minnesota and included in the totals published for the census of 1880.
These employés were engaged in making repairs to plant. '

d Includes hired property valued at $5,061,058" This itemn was not reported separately at the consus of 1880,

eIncludes 1,008 officers, firm members, and clerks and their wiges, amounting to $1,611,087, distributed as follows: Alabama 150, $262,396; Connecticut 12
. $16,247; Georgia 15, $19,175; Illinois 11, $23,115; Kentucky 16, £17,038; Maryland 9, 47,530; Michigan 57, $95,812; Missouri 27, $37,763; New Jersey 15, $22,386;
i New York 52, $91,181; Ohio 167, $200,890; Pennsylvanin 355, $561,407; Tenmesses 64, $87,616; Virginia 60, $30,207; West Virginia 13, $16,768, Wlsconsm 16,
[ $30,154; All other states 20, $42,512, These classes were not mported separately at the census of 1880,
‘ J See note o at end of table.




396 " MANUTFACTURING INDUSTRIES.

COMPARATIVE STATEMENT, BLAST FURNACES, BY STATES: 1880 AND 1890—Conbinued.

1 Numbe AVERAGE NUMPER OF
, e . EMPLOYES AND TOTAL WAGES. Cost of Value
STATES, Year. lfsl\» Capital, N e — || materials used. of products,
ments. Dmpluyus Wages.
Maryland o, oo o e 1880 12 $2,197,125 1, 443 $389, 978 #9506, 800 $1, 700, 339
1880 b 3, 108, 222 639 151, 842 1, 816, 539 1, 632, 004
Massachugetts . o oov it it e 1880 2 632,000 300 176, 000 16y, 026 312, 810
. QLBI0 L e B R e | R ] MR
MIChIZAN . e e e 1830 13 2,071,386 2,164 0671, 870 2, 001,224 3, 145, 062
1846 15 5,259,001 732 416, 334 2, 945, 243 3,082,278
Misgouri ceiwivacianns e eeememeee it ueetnetimerasieannas 1380 4 2,450, 000 1, 185 227, 111 1, 645,124 2, 875, 017
’ 1890 3 1,883,470 654 208, 966 1, 247, 688 1,716, 983
NOW OrHBY . e aanne et es 1880 12 $3, 644, 500 1,174 $365, 630 $2, 488, 670 ' 83, 428, 47
1800 8 3, 131, 866 56 262, 538 1,670, 037 2,228, 724
o
NeW YOIk coovr o immee e aae 1880 30 8,836,471 | 2,518 ou2, 029 4, 166, 622 6, 816, 241
1890 16 6,443, 208 1, 462 0672, 288 o 4,212,888 5, 182, 606
18] 1 N 1880 63 13,002, 586 8, 044 2,725, 157 ‘ 9,149, 620 13, 038, 193
: 1890 46 11, 760, 407 4, 224 2,057,127 15, 6496, 663 19, 800, 268
[ L LT T 1880 % \ 100, 000 250 46, 822 33,078 78,308
al800 ... ] ......................................................................................
Pennsylvanin .o e 1880 7 i 4],488, 204 13, 460 1,752, 838 20, 675, U75 , 5743, 760
1880 116 59, 821, 570 13, 007 7, G4, 715 57, 222, 481 75 23‘) 203
B LD T -1 1880 9 1 1,422, 620 1,570 261, 807 480, L) 840, 022
’ 1800 11 3, 685, 806 1,076 5 ”r 992 2, 450, 882 3, 806, 464
BN e e e aes vt e ae e a e ama e 1830 l 1 ‘X 40, 000 140 27,720 |l 23, 580 36, 00Y
alBI0 *p...ee... R VU AP N N OO
[ !
L0 a0 ) g 1880 | 1 \ 20, 000 ‘[ 26 2 085 |l 13, 800 91, 800
1840 ’ .......... e U P P L P
: [ ! |

3 L1 D LT At 1880 | 1 1,801,500 || 21,221 253, 086 [ 205, 548 440, 695
1800 { 15 4, 156, 206 1,328 568,412 i 2, 820, 167 3, 025, 481

o
West Vieginia ... coooooaals e m e w e, 1880 8 1,322,425 i 803 240, 158 1 1,158, 611 1,631, 006
1890 4 1, 446, 082 424 198, 033 ‘ 1, 503, 847 2, 009, 505
YV SCONBIN +evmennmeeeeaneameeneeeeeeneeecnnens s 1850 7 2,068, 218 863 357,354 || 9, 101, 303 3, 205, 835
1800 i 8 3, 546, 1840 611 807, 041 2,378, 004~ 3, 114, 802
All other states . ... e s 1840 ‘ 9 2,727, 579 466 101, 635 1 440, 058 1,411,121

a Includes states grouped in order that the operations of individual establishments may not be disclosed. Cheso estublishments are distributed as follows:
Colorado, 1; Indiana, 2; Maine, 1; Massachusetts, 1; North Caroling, 1; Oregon, 1; Toxas, 1; Washington, 1.

In 1880 blast farnaces were located in 24 states and 1 terrvitory, but pig iron was produced in only 22 states,
the furnaces in Minnesota, North Carolina, and Utah territory being idle in that year. In the census year 1800
there were 25 states that contained completed blast furnaces, and pig iron was made in that year in each of these
states except Minnesota. Since 1880 the manufacture of pig iron hag been abandoned in Vermont and Utah, and
during the same period 2 states, namely, Colorado and Washington, have engaged in its produetion. California
does not appear among the pig iron producing states in either 1880 or 1890. A charcoal furnace was completed
and put in operation in that state in 1881, but it has made no pig iron since 1886, and is practically abandoned.

The relative rank of thée varions states has undergone many changes since 1880. Penusylvania still retains
its leadership as the producer of pig iron, being credited with 51,05 per cent of the total production in 1880 and
49,13 per cent in 1890, Ohio was second in rank in both 1880 and 1890, the oubput of pig iron in this state in the
former year being 14.51 per cent of the total production, and in the latter year 13.60 per cent. Alabama, which
occupu,d tenth place in 1880, now oceupies third place, the production of this state in 1890 amounting to 915,609
tons, as compared with 62,336 tons in 1880. - Illinois, which was seventh in rank in 1880, is fourth in 1890, and N ew
York, which was third in rank in 1880, occupies fifth place in 1890. Virginia, which was seventeenth in rank in
1880, is now sixth, while Tennessee has advanced from the thirteenth to the seventh place. '

CAPITAL.

The aggregate capital reported for this branch of the iron and steel industry, including active and idle
establishments and those in course of construction, was $105,151,176 at the census of 1880, as compared with -
$143,633,926 at the census of 1890, an increase of $38,482,750, or 30.60 per cent. .

The comparative statement on the following page shows the distribution of capital in' active and idle
establishments and those in course of construction in the blast furnace 1ndustry as reported at the censuses of
1880 and 1890,
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COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BLAST FURNACES: 1880 AND 1890. )

CADITAL.
Nufml)elj [ " 1
‘5 OF LST TN ENTS of es- PP and, stocl, and
_CLASS OF ESTABLISHMENTS. Year. tablish- maglhi“l(;i-m{i%ols fimished prod.
ments. Total. s n-m'(‘{' ' ucts on hand,
implements. cal.:gge?&;lb%)é-lls
B0 1880 490 a$105, 151,176 $48, 000, 081 $57, 161, 005
1890 400 U143, 633, 926 77,989, 605 63, 644, 231
Establishments in opoeration............. PO 1880 341 80, 531,362 41, 208, 481 48, 262, 881
1800 304 134, 608, 543 71,230, 048 03, 872, 495
Idle establishments. ..oooeoveeeeeoeeeen o .. 1880 145 14, 804, 883 G, 277, 150 8,117,733
1890 73 6, 468, 865 4, 695, 150 1,763,715
Establishments in conrse of construction........ 1880 7 1,224,931 454, 450 770, 481
1890 23 2, 566, 518 2,038, 497 508, 021

@ See romarks in regard to the inclusion of capital relating to mining and other operations in the figuroes for 1880.

b Includes hived property valued at $5,061,058, This item was not reported separately ab the census of 1880,

As the item of ¢ Buildings, machinery, tools, and implements” more accurately represents the direct investment
in the blast furnace industry common to the two periods than does the item of land and cash assetfs, the figures
presented for both years for the first ifem may be taken as a fairly true index of the growth of this branch of
manufacture since 1880. The increase in the total capital invested was 36.60 per cent, while the investinent in
buildings and machinery has increased 62.48 per cent, and the land and cash and stoek on hand 14.86 per cent.
The value of land was not reported separately in 1880. Statements accompanying this report present in detail
the statistics concerning capital in the blast farnaces of the different states as reported at the Eleventh Census.

EMPLOYES AND WAGES.

The following statement presents the average number and total wages of officers or firm members and clerks
and the average number and total wages of skilled and unskilled employés, as reported at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES, BY CLASSES, BLAST FURNACES: 1890.

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES,
Aggrogates l Males abovoe 16 years Females above 15 yenrs l Children
CLASSES, ggrogates, A ¥ [t years, l (T i 2y . .
ﬁl‘lr?:l}(sgle -1 Total wages. Number, Wages. Numbar, Wages, Number. Wages,
AL CIAESOS . cee e e e 34, 483 $16, 226, 145 B4, 402 $16, 209, 3385 | T $3, 010 T4 $13, 800
e e e Tt | [ o p— el —— vy e
Oflicors or firm members. ..o oot eniaennas ! 506 1 1,174,212 506 TR &7 ) T R SN A (R
Clerks . cmenneiineieenaenes e e e ! 602 437,476 555 434, 465 7 B,010 |oeeeunennnnfaomiaaaiena
3 1T e \ 0, 094 5,261, 191 9, 004 F0: 11 1R 11§ | PO SR SRS | PRV PP Ceen
UnSRIEA. cceiee i e e e 1 24, 821 9, §53, 267 24, 247 9, 339, 467 ! ............ T 13, 800

The following statement presents the average number of employés at the different weekly rates of wages.
g 1 ) Y

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, BLAST FURNACIES: 1890,

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

AVERAGE NUMBER OF
BEAMPLOYES,
WEEKLY RATES OF WAGES. -
Males above .
106 years. Children.
TPOEAL s e e e e e en e e e e s e aaeananan 33, 241 74
Under $5........ e e e e e eae et aaaaianaan 235 46
5 anid over but under 6. ..o iaen.as 269 28
$6 and over but under $7.......c.... ... 2,168 Joenvinienn-n
$7 and over hut under$8....... .ot 4,867 oeeineananann
$8 and over but under $9.....ovoviaeians 5,613 {..e.cea. ...
0 and over Dub under $10. oo et re e G351 Jieeennanans
$10 and over hut under $12. . .. oie i i e iiiiie ey 6,576 |..%...o..
$12 and over butunder $15 4,722 deeoeeiaa..
$15 and over butb under $20 1,759 |ooaeeil.i.o
$20 and over but under $25 . L5 N P,
B25 AN OVOT < ceevuunsvmaneremmarneenacaaasaan amnssasaanamtaanaensaasncaoos 245 ool
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During the census year 1890 the blast furnace establishments were in operation an average of 9.23 months
each, and the average term of employment for labor was 10.62 months, the excess of the latter period over the
former being due to the fact that establishments reporting the maximum term of operation also reported the
greatest number of hands. In 1880 the blast furnace establishments were in operation an average of 8 months,

MA’J.‘thAL USED.

The total quantity and cost of each class of materials consumed by the blast farnaces as répor’ced at the censuses
of 1880 and 1890, with the aggregate cost of all materials, is shown in the following statement. With the exception
of charceoal, which is reported in bushels, the quantities are given in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, BLAST FURNACES;: 1880 AND 1890.

. 1880 1890
! CLASS OF MATERIALS. T T :
Quantity, Cost. Quantity. Cost.

] L TTETTErTP $58, 619, 42 leeeeieaaioos $11() 098, 615
Doniestic Irom o8 «ovev i veriiiiias e iaas 7, 256, 684 33, 205, 278 15, 734, 400 - .)7, (}07, 91.)
TPoreign iron 0r6. ..o vvie i i (€3 I . 1,090,712 5, 8037, 585
Fluxing material .. 3, 169, 149 2,547, 836 5,624, 290 4, 196, 878
Aunthraecite coal... 2, 615, 182 .-8,012, 755 9,012, 477 5, 165, 761
Bituminous coal . .. 1, 051, 754 2,005, 887 651, 007 759, 622
(6701 TRTUUR e e 9,128, 955 8,129, 240 9,237, 035 27, 435, 780
Chareoal.....ooooveiiiiiin.n e 53, 009, 828 3,670, 120 47,672, 156 4, 523, 820
ML eindler and serap ... S 354, 048 010, 667 1,283, 071 3, 086, 808
All other materialg coooo.. o N 80,469 Hloiiaaiiaiio 1,425, 016

o Domestic and foreign iron ore wero not veported separately at the census of 1880.
"

The foreign iron ores consumed in 1890 were obtained almost wholly from Cuba, Spain, Algiers, and Elba, a
small quantity being imported from Canada. - The consumption of foreign iron ores has been increasing in recent
years, the purity of the material, its adaptability for steel making purposes, and its relatively low cost commending
it to the blast furnace estabhbhmentb along the Atlantic seaboard, in Maryland, Pennsylvmnm, New Jersey, and
New York. -

RICHNESS OF IRON ORES.

In addition to 15,734,400 tous of dowmestic iron ore and 1,090,712 tons of foreign iron ore consumed by blast
. furnaces in 1890 there were smelted for iron making purposes 1,283,071 touns of the waste materials of other
industrial operations. - These waste materials included mill cinder and roll and haminer scale obtained in the
puddling, heating, and rolling of iron; residuum from the smeltin g of franklinite in the production of zine, which
was employed by 2 furnaces in New Jersey, and 1 in Pennsylvania in the production of spiegeleisen; and blue
billy, or purple ore, & product of the manufacture of sulphurie acid from iron pyrites. The an'oregmte, consumption
of iron ore and these waste materials in 1890 was 18,108,183 tons, producing 9,906,607 tons of pig iron, while in
1880 the total output of 1)10 iron was 3,781,021 tons, Wlth a consumption of iron ore and other materials used as

iron ore of 7,610,732 tons. (Jonmdermg tlmt the average yield of metal in the blast farnaces from foreign ivon’

ore, mill cinder, rolling mill scale, zine residuum, ete., is 57 per cent, as estimated by Mr. John Birkinbine, speecial

agent in charge of the investigation on the mining of iron ore in 1890, there was obtained an output of pig iron

from this souree in 1890 of 1,353,056 tons, This leaves 8,553,551 tons of pig iron as the approximate quantity
produced from the 15,734,400 tous of domestic iron ore in 1890 or an average yield of metal from ores mined in

the United States of 54.36 per cent. No statistics are a.vmlable of the consumption of foreign iron ores by the.
blagt furnaces in the census year 1880, but assuming the 416,174 tons imported in that year to have entered into.

consumption during that period, there remains a total of 6,840,510 tons as the quantity of domestic iron ore smelted

in1880. Asswmning that the foreign iron ore, mill cinder, ete., consumed in 1880 yielded 439,027 tons of pigiron, we.

have 3,341,994 tons as the quantity of pig iron prodaced from the 6,840,510 tons of domestic iron ore consumed,

or an average yield of metal to the ton of ore of 48.86 per cent. The increased yield in 1890 over 1880 is largely-
due to the more general employment of the rich ores of the Lake Superior region as a substitute for the leaner-

local ores consumed in 1880 by mm)y northern and western blast furnaces.
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PRODUCTS.

Aggregate fignres sueh as are obtained in the tabulation of the individual reports for a number of establishments.
in any particular district supply no accurate data to determine the cost of producing a given manufactured article.
Even at 2 furnaces situated in the same locality, employing the same number of men, and consuming the same
character of materials, the cost of production may vary as much as $2 to $3 a ton. At 1 establishment the cost of”
the ore, limestone, and coal used is caleulated according to the expense ineurred in mining and assembling these
materials at the farnace, while the other concern, although owning aund operating its own mines, may charge the.
material to the furnace at the market price. In the first instance the cost of producing a ton of pig iron is
considerably below the cost at the second works, where the materials charged into the furnace already carry a.
profit for the mining operations, which element is not included in the cost reported for the other plant.

The following comparative statement shows the total tonnage production of pig iron in 1880 and 1890
classified fwcordmw to the fuel used, with the proportion each kind bears to the aggregate output in the 2 years.
The figures include the quantity of spieg eleisen and castings made direct from the mrn%e.

A
COMPARATIVE STATEMENT, PRODUCTION OF PIG IRON, INCLUDING DIRECT CASTINGS, CLASSIFIED ACCORDING TO-
KIND OF FUEL USED, WITH PERCENTAGE EACH CLASS I8 OF TOTAL, BLAST FURNACES: 1880 AND 1890,

V4
ON PERCENTAGE OF TOTAL
TONS. PRODUCTION,
CLASS OF PRODUCTS. !
|
1880 1890 ] 1880 1890
|
TS 8,781, 021 9,000,607 | 100,00 100. 00
- S SR !
Mixed authracite coal and coke pig ivon ... 714, 500 1, 893, 241 18, 90 19.11
Coko and bitmninous coal pig iron .. 1,517, 553 7, 017,769 40. 14 70,84
Charcoal pigivon ..oomveveniiiiiai i aen, 435, 818 - 464,711 11,51 G.71
Anthracite conl pigiron... ..ol 1,113, 560 330,886 || %, 45 3,84

a Four thougand two hundred and twenty-nine tons of direct castings shown in the report for blast furnaces, 1880, have boen distributed in this statemend
amung the several kinds of pig iven; henco the quantities of pig iron do not agree with the data shown iu the 1'e1mrt for tho Tenth Census.

The production of spiegeleisen in the census year 1890, which is included in the figures of total production of’
pig iron, amounted to 133,704 touns, as compmred with 12,875 tons produced in the census year 1880. Iour states _
made spiegeleisen in 1890, namely, New Jersey, Pennsylvania, Illinois, and Colorado, while in 1880 only New Jersey
and P(,uusylvami‘m were engaged in its manufacture. The production of castings direct from the furnace amounted.
to 6,066 tons in 1890 and 4,229 tons in 1880. ' :

The following compamtlve stutement shows the quantity and value of pig iron produced in the United States.
in 1880 and 1890, classified according to fuel used. The figures include the quantity and value of splegelelqen and
castings made direct from the furnace.

COMPAluAl‘IVE STATEMENT, QUANTITY AND VALUE OI' PRODUCTS, CLASSIFIED ACC‘OI\DI\IG TO KIND OF FULL-USED,
BLAST FURNACES: 1880 AND 1890

1880 1890
CLASS OF PRODUCTS e :
‘Lons. Value. . Tons. Value,
IPQEAL + e eaeemsmem e mmee e e e e aanans S P S $89, 815,569 {[..c.u..inn s %145, 643, 158
Mixed anthracite coal and coke pigiron......oeeevveeens 714, 500 10, 627,201 1, 808, 241 28, 195, 096
Coke and bituminous coal pigiron......ocooeeemnaaaoal. 1,517,553 35, 513,233 7, 017, 769 100, 687, 256
Chareoal PIg iroIl cenieer et enees 435, 818 12, 488, T4-4 664, 711 13,657,710
Anthracite conl pigirom ..o i oiiinanii et 1,113, 560 23, 574, 742 330, 880 4,772, 021
Total tonnage and value ad, 781, 021 88, 204, 010 9, 06, 607 145, 612, 983
AL OLIEr PrOQUCES . 2= eneernsveneiannaemn s dnraeereemenas] s irrnraanae 1,111,859 |leeaeereenenna.. 30,170

@ Four thousand two hundred and twenty-nine tons of direct castings shown in tho report for blagt furnaces, 1880, have been distributed in this sba,tument
among the several kinds of pig iron; hence tho quantities of pig iron do not agreo with thoe data shown in the report for the Tenth Census.
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MACHINERY.

The following statement gives the production of pig iron in the different states in tons of 2,000 pounds, including
-castings made direct from the furnace, during the census years 1880 and 1890, with the number of completed furnace
stacks at the close of each year, and the relative rank of each state, in quantity of product and its percentage of
‘the total production: '

COMPARATIVE STATEMENT, NUMBER OF STACKS AND PRODUCTION, INCLUDING ACTIVE AND IDLE ESTABLISH-
MENTS, 8TATES RANKED ACCORDING TO QUANTITY OF PRODUCT, BLAST FURNACES: 1880 AND 1890,

Com- . Percent- Com- | 1' » Percent-
. Droduction stod roduction |~ o
STATES. Year, 1]1)111(nt$ge of pig iron | 282 ?11-‘0- Rank. SPATHS. Toar, 111'111',““%0 of pig tron total pro-| Rauk.
‘ stuul‘{s. In tons. duction. . . stacks. n tons. duetion.
£2) (R 0 G 3, 781, 021 100, 00 Kentueky coveeniriennnennn.. 1880 22 58,108 1,54 12
ot 1400 250 %9, 906,607 | 100,00 1890 6 , 44,278 0.45 | 14
‘ S e GROYEIR eememeenrnieeannnnn, }Sgg 1 gg (1)‘1)2 0 gé ig
Ponnsylvamia. ..ol 1880 269 1, 930, 811 5L.05 1 - ' § ’
1800 a1 4, 867, 504 49.13 T | Conneotiont oo 1880 s | 05 }g
| 9 29, 955 . 2%
ORIO e eeeeee e e, 1860 108 548,712 | 1451 2 1840 265
| 18490 m 1,847, 519 13. 60 2 Tndians. . oeeeeeeee e 1880 4 18, 247 0.48 16
ALDAMA e eeeeeeeeeeeneeen. Daggo | 15 62,336 L85 | 10 1890 | 2 16,460 0.17 17
E 1890 1 43 915, g 9.2 8 Colorado. ccoeovnneannann,aon. 1880
TUHG0IS- +eeeneeeeneeeeeeen | 1880 -] 10 95, 408 2,53 7 1890
l 1800 15 746, 677 7.54 4| Dexns oo 1880
. L . {4
Now York........ e, | s 57 713,368 8,20 3 1890
| 1800 87 344, 850 3. 48 5 Oregom e e 1880
VAP oo . at 17,906 041 |1 1840
| 1890 3 312, 367 4.15 J Massachusetts...o-... L......| 1880
TONNOSHO0 «vveemac e eeanonmnn TH80 21 47,873 L | 18 1830
" 1800 19 205, 880 %% 7 Washington «...ooooeaant 1880
b ¢ T S b o1sso 27 119, 586 8,16 5 - 1800
» | 1800 26 247, 827 2.30 8 |l sgine oo 1880
Wisconsin. .....ooooeiinii... { 1880 4| s 282 3,13 6 L1850
i 1800 10 215, 143 2,17 9 North Caroling. .ooeoeeonn.. 1880
i i )
WOW FOIHCY o oeeoeaeinnnnn... 1880 a0 167, 414 4.16 4 1890
{1800 18 145, 040 1.46 10 || Aiunesots oo 1880
Wost Virginia. ..oo............0 1880 S 80, 050 2,12 9 1890
’ | 1800 5 124, 369 1.3 n Vermont. . eeceeneeeneennaan. ¢ 1880
i 3 (]
MO e aemen e NS Lisso |- 1 95,050 | 2,51 & | 1890
P oason 8 01,030 | 102 12 || gan 1880
Margland. cooeen e L1880 ) 0,064 | 158 | 11 | 1880
L1800 11 06,636 | 0,98 13 ‘
: i AAAAAAAAAAAA -
& Tncludes 4,220 tons of castings made diroct from furnace. b Inclndes 6,066 tons of castings made direct from furnace.
g

Notwithstanding the fact that the production of pig iron has increased {rom 3,781,021 tons of 2,000 pounds in
1880 to 9,906,607 tons in 1890, the total number of completed furnaces has decreased during the 10 years from 681
to 559, Many furnaces which were active in 1880 have since been abandoned, owing to their inability to compete
profitably with the larger, better located, and more modern furnaces. The majority of these abandoned furnaces
were of small capacity, and were able to produce and market pig iron only during periods of great demand and
consequent high prices. The large namber of improved furnaces which have been built during recent years
favorably located for the supply of materials at low cost, and within easy access- to a market for the finished
prodnets, has rendered the operations of these older furnaces unremunerative even in periods of great activity.

Pennsylvania shows a decrease of 48 furnaces from 1880 to 1890, and during the same period the total number
of furnaces in Ohio has decreased by 32. These figures merely exhibit the net decrease in the number of furnaces,
as many large fuumaces have been erected durin g this period in these, as well as in other states, to take the place
of small stacks abandoned. Since 1880 286 furnaces have been abandoned in the United States, either owing to
uvnfavorable location or to give place to larger and more modern plants, while during the same period 164 new

farnaces have been built,in addition to a large number of plants that have been remodeled and supplied with
new machinery,

i

e ——
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The following comparative statement presents by states the number, class, and dfuly capacity of blast furnaces,
as reported at the censuses of 1880 and 1390

CQLIPARATIVE STATEMENT, NUMBER, CLASS, AND CAPACITY OF BLAST FURNACE STACKS, INCLUDING ACTIVE AND
IDLE ESTABLISHMENTS, BY STATES: 1880 AND 1890.

ANTHRACITE AND MIXED e - R
CHARCOAL FURNACES, j\N'l‘I[Rj\Cl’I‘E AND cokE: || O IE,I(),(I\\I“II)I};:;VK‘CIII‘:OLb
Tot&l[ num-| Totaldaily FURNACES.
. | ber of com- | eapacity in e
STATES, Year. pleted fur- |tous of 2,000 .
nacostacks. poungls. Number of 11))!;:1}%;_ c].:l Numboer of ]P‘,;‘(i}fy Gl‘\u Number of Rl":ll%’\’ cﬁ‘;
stacks. torts, staclks, tons. staclo, tons,
The United SEALes. . cvureeroereeiaaeaiaaaaaa.. 1880 681 19,248 251 3,306 231 7,572 180 8, 3704
1880 559 42, 436 140 8,783 170 10,471 249 28, 182
AlaDama - e e r e 1880 15 3'39 10 B9 |l.eiaes PP b 180
1800 48 4,237 . 14 (<07 | ) PR 34 3,631
Colorado..........c.o..... S 1880 |oceercenenn.
1890 2
[610540 4 Tu] 0 N IO 1880 8
. 1890 9
LT 1880 10
1890 5
Ilnois c.oveune e et raeraaaee s 1880 10 0
C ’ 1860 156 5
IRAEANG. cie it et e e 1880 4 3
1890 2 11 | | ) 2 [y ]
Kentueky coveennnniiiiiiiiiii s e 1880 22 302 18 200 |leavarnnnarafrmaneannenan 4 187
1880 6 323 1 D | 5 306
Moing covviiennian.. et aemerieeiausear e ana 1880 1 18 1
1890 1 18 1
MALYIANA. v evrnenneser s oes o eeraeee el 1880 ) " 281 13
1890 14 713 1
R R T T T A T 1880 6 81 5
1890 4 56 4
Michigan ..o, Menenireneariiaisasans 1880 27 844 o 2h
1800 |. 26 1,816 26
B ST T ] Y e eeraenans 1880 1 40 1
1800 1 150 [Jecemanenanns
B0 T Ta] 0 N 1880 17 749 0
' 1890 8 550 3
N oW JOI80 Y e eeeenernnnnansne e eeenaeanaannamaaanamnan 1880 20 {15 3 S | PO
, ] 1890 18 926 |lveeerrennnen
NoW YOrK. . coeeintiaaitamaatariiaa e e mreeannas 1880 57 1, 054 16
1880 37 2,109 9
North Carolinga ... oo.e o 1880 7 39, 7
1890 1 15 1
ORI e+t e e aene e e e e eeeenaeeanen PUTU 1850 103 3,201 33
1800 71 6, 713 11
[0 P SR PSR 1880 1 12 IR 12 B feree e J N P,
1890 1 42 1 2 s | M PP Cetetreinane.
Ponnsylvanis...ooeeeenniiiiiiiiiii i 1880 | 260 8,490 36 242 158 4, 940 75 3,308
1890 221 19, 093 15 179 125 '8, 217 81 10, 647
TONNEEEER . oonrsernrenerernsenans et aan 1880 21 - 388 16 18 Hevvivenuinen errhenrany 5 223
1840 19 1,109 7 R | 12 16
B g RN S 1880 1 10 1 L R TS | P
. 18820 ! 3 130 | 3 R | P | treersensen
TN+ eeveeeeeeeeeeeeeee e e e e eaaeeeeeeeenemeasiesen] 1860 ' 2
1880
B3 11T+ {8 P 1880
. 1800
‘ VAPEINI e 1880
1 . 1890
| Waghinglton .o v oo e B e | P Pt | PSP N v
1890 1 80 1 £ L e [ ¥
West Vieginin...oooaaeaaenins e ekmeenaresemianasaaeaean 1880 11 319 5 20 Heeeec e 4] 20
1800 5 522 | £ B iy
\
TV HBCOMBATL « v v e e eeeeeaanaemmreearnnrreraennnaesnnrenns 1880 ) 14 473 11 288 3 LL: s PO A
1800 10 842 6 [ A | RN ceneleeniraninan 4 46F




402 ' MANUFACTURING INDUSTRIES.

Of the 559 furnaces at the close of the census year 1890 which were active or hkely to be some day aective,

170 were anthracite coal or anthracite coal and coke furlmces, 249 coke and bituminous coal furnaces, and 140
charcoal furnaces. Of the 681 furnaces at the close of 1880 there were 231 anthracite coal or anthracite coal and
coke furnaces, 199 coke and bituminous coal furnaces, and 251 charcoal furnaces. In the decade from 1880 to
1890 there is shown a decrease of 61 in the number of furnaces using anthracite coal or a mixture of anthracite coal
and coke for fuel, a decrease of 111 in the number of furnaces using charcoal and an increase of 50 in the number
of furnaces using coke and bituminous coal.

MANUFACTURE OF PIG IRON WITH MINERAL FUEL.

The phenomenal growth of the manufacture of pig iron during the past 10 years hag been largely due to the
inereased use of coke as a blast furnace fuel. In 1880 anthracite coal was extensively employed alone and also
as a mixture with coke in the Dblast furnaces, but the tendency since that date has been toward a more general
employment of coke. Of the 3,345,703 net tons of pig iron produced in 1880 by the use of mineral fuel, 1,113,560
tons were produced with anthracite coal for fuel, 1,517,563 tons with coke, or in some instances with a mixture of
coke and bituminous coal, and 714,590 tons with a mixed fuel of anthracite coal and coke. Very few furnaces are
now run on anthracite coal alone, and a number of the furnaces that used anthracite coal in partin 1880 have
since either abandoned the use of anthracite coal or increased the percentage of coke in the mixed fuel. In 1890
there were produced 330,886 tous of pig iron with anthracite coal for fuel, 1,893,241 tons with mixed anthracite
coal and coke, and 7,017,769 tons with coke alone or, in a few instances, with a mixture of coke and bituminous

coal,

The followmo comparative summary exhibits the leading statistics of the manufacture of pig iron Wl*h
mineral fuel, as reported at the censuses of 1880 and 1890:

COMPARATIVE SUMMARY, MINERAL FUEL BLAST FURNACES: 1880 AND 1890. (a)

1TEMS. 1880 (1) 1890
Numbor of establishments 2206 221
Capital covemmeiiiiianiiinans #70, 262, 615 c$116, 894, 082
Mi8CellANCOTE OXPOIABS «xsnvetrnnnmerreameennovsnsans (d) $5, 330, 381
Average number of employés (aggregnte) 25,026 | . 80, 008
TOLAL WAZBE «aveennannenremnmmeaecmmeecnaassanasenasanssnrsarcaans 8, 554, 152 #14, 666, 130
Officors, firm mentbers, and clerka: ’ -
Average number 807
TOEAL WILEBS - oot cmemieaeeanrensensnssreenssonasnmensranen $1, 256, 742
All other employés:
Average number «.eeeeeiaen i e (e) 30,101
Total wages $18, 400, 397
Cosb Of MALOTIAIS USEM. v avaenrrrnneerreneeemnreenamnaenaneneennas $51, 254, 711 $101, 699, 485 -
Value of Profucts «eeeeemse e aaa et ira D $76,739,573 | $133, 658,050
Tons of pig iron...c.v.... e eeesame e e bt aar e eanann 3, 345, 703 9, 241, 896

e 'This statement includes only active establishments.

b Tor explanation of the apparent discrepancies in tho data for 1880, ses wmurlm in regard to the inclusion of eapital, employés, and wages relating to mining
and other eperations.

¢ Includes hired property valued at $4,8607,470, This item was not reported sepavatoly at the census of 1880,

d Not voported.

¢ Not reported separately.

PP 5 e
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The following comparative statement exhibits the leading statistics of the manufacture of pig iron by the use
of minergl fuel, by states, as reported at the censnses of 1880 and 1890:

COMPARATIVE STATEMENT, MINERAL FULEL BLAST FURNACES, BY STATES: 1880 AND 1890, («) '

AVERAGE NUMBER OF EMPLOYES ) )
1‘%_"):21:]?1“ AND TUTAL WAGES. Cost of mate: | Valuo.of mrod
ATES -, | 01 estah- 3 81 1ate- aluop.of prod-
STATES. Year. lish. Capital. - - rinls usod. ucta,
nments. Ewployés. Wages.

The United States ..oveeeiiiinieciiinienenn. 11880 225 $70, 262, 615 25,025 $8, b4, 152 $31, 254, 711, $76, 789, 573

v 1890 221 116, 894, 082 80, 008 d14, 606, 139 101, 099, 485 133, 658, 050

Alabama. .o o.oooeen.. O 1880 9 955, 800 300 © 60,9257 233, 353 £54, 102
1890 17 12, 394, 767 3,425 1,482, 021 5, 182, 180 8, 874, 816

GROPEIR. oo e e et 1880 2 252, 000 274 14,760 188, 983 319, 1560

. P10 N PO FUR U | RN PO SSRIDS | SR IS .
BRI P S ORI 1880 3 950, 000 408 186, 054 1,762, 609 2, 381, 850
1880 ] ‘9, 8.35 274 1,431 919, 146 8,088,153 10, 188, 310

8T 1880 2 355, 000 95 44, 610 332,481 450, 535

: el880 ..l | I

L0043 1T 1880 3 660, 000 190 77, 560 504, 974 793, 800

T3 L O N | | vmeeaanaainaaen

Maryland. ..o 1880 4 1, 160, 000 770 103,499 433,060 758, 850

8 11 e | TR L S e

Massaohusotts. e i ie el 1880 1 50, 000 40 18, 500 68,220 144, 060
1 O T T P | N P P

ILESSOUT 1 eavarnenneomnebom e ancaeenecarannereanannes 1880 2 2, 050, 000 479 169, 111 1,410, 124 1,765, 017
1890 3 1,262,475 393 172,363 900, 319 1,191, 502

NOW JOISCY e et nnennnnnneemesuaneasanneennnnannen 1880 12 8. 844, 500 1,174 365, 030 92, 488, 670 3,428, 747
1890 8 3,131, 866 655 262, 538 1,479, 037 2,228,724

NOW YOIk «eveenececanncanes Ameemene e e 1880 22 . 8,059,884 2,050 762, 210 3,712, 160 6, 009, 007
1890 13 5, 850,119 1,385 634, 309 38,9004, 464 4, 8560, 543

L T e 1880 45 10, 022, 586 5,614 1,752, 741 8,233, 013 11,848,754
1800 37 10, 085,403 3,089 1,971, 691 16, 887, 430 19, 865, 162

Peomnsylvanit . cooeen i 1880 116 30, 048, 294 11,975 4,368, 562 29, 087, 348 44, 385,123
1890 105 58, 404, 262 15,752 7 692 226 56, 122, 660 74, 887, 755

P ONIOBREO. (oetvreerrenencecanaas Geeseranaasasuanaaan 1880 3 810, 626 623 45, 807 393, 685 640, 057
1890 7 2,827, 085 855 417. 080 2, 018, 044 2,702, 548

A2t s 1) U e araaaa. 1880 1 500, 000 200 94, 781 76,179 178, 020
’ 1890 10 3, 874, 606 1,216 527,178 2, 720 195 8,765, 651
West VIrginia coooiiiin i iiiiiriiiiii s e 1880 6 | 1,254,425 608 211, 484 1,131,176 1,583, 806
. . 1800 4 1,448,082 424 198, 033 1,503, 847 2, 000, 505
WASCONSIN < aevneraaianas [N Cneenen ... 1880 1 600, 000 236 115, 537 - 1,188, 670 1, G688, 655
’ 1890 3 2,284, 500 336 169, 448 1,204,123 1, 620,117
A2 OLHET BEALOS. 4 auerenreeenn ceeernesinanarnnaeenns €1890 9 4,489,044 1,097 328, 208 2,038,133 2,503,417

@ This statemont includes only activo establishmonts.

b For explanation of the apparent discropancies in the data for 1880, see remarlss in regard to the inclusion of capital, employés, and wages relating to mining

and other operations.
¢ Includes hired property valued ab 4,807,470,

This item was not reported separately at tho census of 1830,

d Includes 807 officors, firm ‘members, and clerks, and thoir wages, amounting to $1,266,742, distributed as follows: Alabama 102, $183,086; Illinois 11, $28,115;
Missouri 10, $16,343; Now Jersey 15, $22,386, Now York 47, $84,381; Ohio 138, $176,115; Pennsylvania 341, $545,070; Tennesseo 44, $00,108; Virginia 40, $71,177;
‘West Virginia 13,$16,768; Wisconsin 8, $12,204; all other states 29, $45,311, Theso classes were not reported separately at the consus of 1880,

‘e Includes states grouped in order that the operntions of individual establishments may not be disclosed.

Colorado, 1; Georgia, 2; Indiana, 2; Kenbucky, 2; Maryland, 2.

CAPITAL.

Theso establishments aro distributed as. follows:

The following comparative statement shows the distribution of capital in active and idle establishments and
those in course of construction, as reported for blast furnaces using mineral fuel at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDILE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, MINERAL FUEL BLAST FURNACES: 1880 AND 1890.

CAPITAL,
Number
CLASS OF ESTABLISHMENTS, Tear, | Ofostab- Buildings, Land, stocl, and
ligh- maclinery. sools fluished prod-
ments, Total. e { uctia on %ulz.’rill(},
s cagh and )
- implements. receivable.
b 101 1) U 1880 2’%5 a$?7,161, 257 $40, 933, 422 $36, 227, 835
1890 277 -b128, 610, 211 68, 880, 895 54, 720, 816
Establishments in operation.........ooiiuiinenn 1880 225 70, 262, 615 36, 605, 322 88, 657, 203
1890 221 116, 804, 932 63, 733, 707 53, 161,185
Tdle establishmonts. ..o cooeeo oo iaaaia. 1880 46 5, 838, 083 g, SS')B, 650 1, 934, 483
1890 40 4,411, 010 3, 304, 000 1,107, 010
Estahlishments in course of congtriction -...... 1880 4 1,065, £59 429, 450 636, 109
1890 16 2,304, 219 1, 843, 098 461,121

@ See remarks in regard to the inclusion of cnpi{nl relating to mining and other operations in the figures for 1880.

b Includes hired property valued ab $4,507,470.

This item was not reported separately at the census of 1880,
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The total capital reported for 1880 included in a number of cases the investinent of blast furnace companies
in mining and other operations, so that comparison with the amount reported for 1890, which excluded data of this
character, will not be a eorrect indication of the increase in capital during the decade.

. In the few instances where establishments operated both mineral fuel and charcoal furnaces separate returns
were obtained for each branch of manufacture, so that the details for the two branches could be presented
independently. ‘ '

In 1850 there were 430 completed furnace stacks equipped for the use of mineral fuel, with a total daily
capacity of 15,942 tons of 2,000 pounds, as compared with 419 stacks in 1890 with a daily eapacity of 38,653 tons.
The average daily capacity per furnace was 37.07 net tons in 1880 and 92.25 net tons in 1890, The increase in
daily eapacity, notwithstanding the reduction in the number of stacks, is due to larger furnaces in 1890, together
with more powerful blowing machinery, improved hot blast stoves, and befter furnace practice,

EMPLOYES AND WAGES.

The following statement presents the average number and total wages of officers or firm members and clerks and
the average number and total wages of skilled and unskilled employés in the manufacture of pig iron with mineral
fuel, as reported ut the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, MINERAL FURBL BLAST FURNACES: 1890.

AVERAGE NUMBER OF EMPLOYLES AND TOTAL WAGES,

CLASSHS. Aggregates. Males above 16 years. Females above 15 years. Children. *
ﬁ:;’l‘f‘(ﬁ“ Total wages. || Number, Wagoes. Number. | Wages. | Number; | Wages.
; - T !

B L T Y g 30, 908 $14, 666,139 30, 858 $14, 651, 424 b $2, 360 1 65 $12, 365
Officers or firm members....... .. 362 803, 489 362 | 893, 489
Clerks o vvveeciianiiae et -. 445 3063, 253 440 360, 903
Skilled oo it iiraea e e 8,270 4, 839, 439 8,270 4,839,439
Onakiled. . oeees veneeeans eieans et . 21,831 8,509, 058 21, 708 8,657,508 | -evereeeen]iminaeieennt 65 12, 865

The following statement vresents the avel‘a.ge number of skilled and unskilled employés at the different
‘weekly rates of wages:

AVERAGE NUMBLER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, MINERAL FUEL BLAST FURNACLES: 1890

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

AVERAGE NUMBER OF
EMPLOYES,

WEEKLY RATES OF WAGES,
Males above Children

16 years.
B8] T U e 30,030 (5]
TnAer G0 e e ica e aaae s . 147 42
$5 and over but under $3 164 23
#6 and over but under $7 1,745

$7 and over but under $8 4,184
$8 aml ovor but under $9 4,937
$9 and over bubunder $10 ..o i i i s 5,003
$10 and over but under $12 .. ... .. ..., . G, 143
$12 and over butunder$16. ... ..o 4,447
$'0and over but under$4d ... __....... 1,662
$20 and over but under $25 .. o.oa it P e etaeeeeameaacaann LT
BB QI OVEE « -t o e e e e e e e e e e e e e e e e e e e e e e aanaas 199 Lo.ie...s

In the best coke practice at the present time the direct Iabor cost in a ton of pig iron averages about 15 per
cent of the total cost. This is labor employed at the furnace, and dees not inclade the indirect labor which is
embraced in the costof the raw.naterials and fuel. When the entire cost of the labor entering into the production
of 1 ton of pig iron is considered, including the labor paid for the mining of the ore, limestone, and fuel, and the
labor cost entering into the transportation of these materials to the furnace, it is found that fully 80 per cent of
the cost of making a ton of pig iron is paid for labor. The cowmplete labor cost varies according to the distance the
materials have to be transported, the richness of the ores, and the efficiency of the farnace plant., In the southern
states the ease with whicl the various raw materials are mined and the low cost of assembling them at the furnace
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furnishes a 1ower aggregate labor cost in a ton of pig iron than in the north, although the direet labor cost per ton
is greater in the former section than in the latter. Wages of furnace hands in the two sections vary within narrow
limits for the same class of labor, but the richer ores used in the northern furnace insure o larger daily product,
which gives a lower rate of dlrect labor cost per ton than is possible in the southern furnace, where a snnllu
produet per man is made with the lower percentage of iron in the ores,

MATERIALS USED.

The following comparative statement presents the quantity and cost of the various raw materials used by the
mineral fuel blast furnaces, as reported at the censuses of 1880 and 1890:

.COMPARATIVE STATEMENT,. QUANTITY AND COST OFF MATERIALS USED, MINERAL FUEL BLAST IURNACES:
1880 AND 1890.

1 1880 1890
CLASS OF MATERIALS,
’ Tons. (lost. Tona. ‘ Cost.
L S PP ! ................ 125071 ... | 101,009, 485

Domestie 1000 OB« q e ettt c e ‘ 6,319, 633 29, 689, 649 14, 428, 520 54, 000, 703
Torelgn iron ove - ‘ () 2 P 1,081, 630 5, 860, 349
Fluxing material \ 3,054, 482 2, 448, 767 5,470,107 4, 037, GO
Anthraeito eonl . cov. i i y 2, 615,182 8,012, 755 2,012, 477 B, 1G5, 761
Bituminous coal .... " 1, 051, 753 2,005, 887 |l 551, 007 TH9, 522
[0 £ T 2,128, 255 8,120, 240 9,234, 522 27,422,751
Mill cinder and scrap 338, 392 841,451 1,282, 371 3, 084, 801

AT ot hor Materinds . oo e e dcieraaieeaan © 38,002 o 1, 3G8, 309

« Domestic and foreigu iron ore were not reported separately in 1880,

During 1880 there was consumed by 1 anthracite furnace in New York 5,000 bushels of charcoal, costing
$350, and by 1 bituminous farnace in Ohio, 1,600 bushels of charcoal, costing $112.  As neither of the furnaces
reported the production of any charcoal pig iron in that year, the quantity and cost of the charcoal consumed is
excluded from the presentation of the charcoal pig iron industry and included in the above table under the head
of ¢ All other materials?, i
, During 1890 1 charcoal furnace in Alabama and L in North Carolina ran a short time on coke for fuel

As these establishments are properly classified as charcoal 'furnaces, the leading items of investment, labor, and

materials are included- in the tabular statements for the charcoal blast furnace industry. The e:xclusmn of the

3,413 tons of coke valued ab 813,029 from the above table canses an apparent discrepancy between the tons and

cost of the coke as here given and the aggregahe consumption for the whole. country in the manufacture of pig
- iron as previously presented. '

The development of the extensive deposits of high grade ores in the Lake Superior district, in response to the
demands of a rapidly growing steel industry, and the economies made possible by the more extended use of coke
in the manufacture of pig iron have led to an important ehange in the character of the raw materials consumed by
blast furnaces since 1880, Throughout the southern states the more careful selection and preparation of iron ores
and the employment of better coke has increased to a considerable extent the efficiency of furnaces in that section,
while in many districts in the north and west the use of local ores containing a low percentage of iron has been
abandoned for the richer Lake Superior iron ores. In addition there has taken place a more general substitution of
coke for the bitwminous ecoal which was largely employed in 1880 either alone or as an important constituent of a
mixed fuel of bituminous coal and coke. At the census of 1880 25 furnaces reported the use of bituminous coal
exclusively as a blast furnace fuel, these works consuming 369,976 tons of bituminous eoal in producing 113,778 tons
of pig iron. In1890 only 6 furnaces used bituninous coal alone, and the quantity of pigiron made by them was 47,837
tons, with a fuel consumption of 152,456 tons. There has also been a marked decline during the decade in the
number of furnaces using a mixed fuel of bituminous coal and coke, and the proportion of coal to coke, where they
are still used together, has also decreased. In addition to the above quantities, there were consumed in 1880,
principally as a mixture with coke in the blast furnaces, 681,777 tons of bituminous coal, but in 1890 only 396,551
tons of this kind of coal were so consumed. These figures include coal nsed under the boilers in cases where the
waste gases from the furnace were not sufficient to supply the requisite amount of heat for the production of steam.
In 1880 a considerable quantity of anthracite coal was mixed with coke in furnaces in Illinois and Wiscongin, but
no fuel of this character was used in producing pig iron in these states in 1890,
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, : PRODUCTS.

The Foilowing comparative statement shows the quantity and value of pig iron produced, clagsified according
to the fuel used by blast furnaces using mineral fael, as reported at the censuses of 1880 and 1890. The quantities
and values of castings produced direct from furnaces are included in the production of pig iron for the two periods.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS, MINERAL FUEL BLAST FURNACES: 1880 AND 1880,

1880 1800
CLASS OF PRODUCTS. - -
Tons, Valae, Tons. Value.

b1 137 ) (MU S S $76,789,678 |l-ceecciiaaaaas $133, 658, 060

Mixed coke and anthracite coal pigiron...co..ooanninie 714, 590 16, 627,261 1,893, 241 28, 195, 996
Coke and bituminouns coal pig iran . 1, 517, 553 35,518,233 7,015, 547 100, 659, 028
Anthiracite.coal pigiron. ...ooiieeriiiiie it 1,113, 560 23, 674, 742 330, 886 4,772,021
Total tonnage and valuoe.. 3, 345, 703 75, 715, 266 9,239, 674 183, 627,945

AL Other Prodiiets . oo oen i viia e e eeesace e s caaa e rm e e 1, 024, 307 oo 30, 105

o Docs not incinde 2,222 tons of coke pig iron, valued at $27,328, reported b& charcoal furnaces.

MANUFAOTURE OF CHARCOAL PIG IRON.

The abundant deposits of iron ores in sections of the couutry remote from sources of supply of mineral fuel,
but containing extensive forests available for the production of charcoal, combined with the excellent character of
the metal produced by the use of this fuel, are influences which have resulted in maintaining for the manufacture
of charcoal pig iron an important position in the iron industry. These conditions are especially prominent in
Michigan and Wisconsin., The former state uses charcoal fuel exclusively in its blast furnaces, and produced in
the census year 1890 over one-third of all the charcoal pig iron made in the United States during that period.

The following comparative summary exhibits the leading statistics of the charcoal plg iron industry, as
reported at the censuses of 1880 and 1890:

COMPARATIVE SUMMARY, CHARCOAL BLAST FURNACES: 1880 AND 1890. (a)

TTEMS, 1880 (1) 1890
Number of establishments. ............ . s 116 83
Capital ........ e e e $19, 268, 747 $17, 714, 561
MiscollAneous CXPENBEE «unuearrererenearasnaeeasns (d) .. $1, 012, 204
Average number of employés (aggl egate) ' €16, 670 3, 575
B Y 4, 101, 276 $1, 5060, 006
Officers, firm members, and clerks:
AVOIREO MUMBET «veeeeiet ittt e it caeernm e e N 201"
B B ceneaan $364, 945
All other employés: »
Average DUMDCTY «oveveerceneieeeeivensnnns entemmecnneaann (f) 3,814
B ] O ¥ Y $1, 205, 061
Cost of materials used. . ... et teereeaneaeatee e caieneaaannn %7, 865, 031 $8, 380, 130
Value of produets N R $12, 675, 996 $11, 085, 108 ,
Tons of pig fron ..co.o....o . . - wan 435,818 664,711

o This statement includes only active estallishments.

b For explanation of the apparent discrepaneies in the data.for 1880, see remarks in regard Lo the inclusion of eapital, employés, and wages relntln g to mining
and other operations.

¢ Includes hired properly valuod at $253,688. This item was not reported separatoly at the consus of 1880,
d Not reported.

¢ Does not inclnde 180 employés and $25,275 wages reported by an idle establishment in Minnesota and included in the totals puhllshud at the census of 1880,
These employés were eugaged in making repairs to plant.
[ Not roported separately.

Notwithstanding the decline in the value of products from 1880 to 1890, as indicated by the above figures, the
output of charcoal pig iron has increased during the decade from 435,318 net tons in 1880 to 664,711 net tons in
1890, or 52.70 per cent. The decrease in the number of establishments arises from the fact that many of the small
011’11‘(,0&1 furnaces included in the presentation for 1880 have been abandoned and feWer, but much larger and better
equipped stacks, have been erected in locations more favorably situated for securing an abundanee of low priced
materials, The decrease in capital, number of employés, and wages is largely dusé to the different methods pursued
in obtaining the data for the two census periods, the figures for 1880, as previously explained, including the
operations of other branches of industry which are excluded in the presentation for 1890
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There are a few manufacturers who operate anthracite coal or coke furnaces in addition to staclks running on
charcoal pig iron. In such cases the operations of the charcoal furnaces only are included in the figures presented,
the accounts of the two departments enabling a separation to be made.

The following comparative statement exhibits the leading statistics of the charcoal pig iron industry, by states,
as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, CHARCOAL BLAST FURNACES, BY STATES: 1880 AND 1890. (a)

AVERAGE NUMBER OF EMPLOYYS
Nu;rlx‘ber AND TOTAL WAGHS. Cost of materials| Value of prod.
P 7, ; f 8 U rod-
STATES. Year. |ostabliah- Capital. used. uots.
menta, ‘Employés. Wagos.
Tho United States. .. coveeerernnnieiiinicn.. 11880 116 $10, 268, 747 £16, 670 ofid, 101, 276 $7, 865, 031, $12, 575, 6
. 1890 83 dl17,713, 5061 €3, 5756 } el, 560, 0U0 8,399,130 11, 085, 108
ALADANML oo oeeee e e e e 1880 - 5 1,751,300 1,206 408, 450 342, 320 851,104
1800 1l 3,884, 020 714 301, 679 1,311,704 1,940,875
Comnecticit . .o e 1880 [ 1,172, 000 139 65, 974 471, 467 G44, 111
. 1860 b 440, 092 129 66, 881 412, 743 574, 438
L6105 4 R U 1880 3 460, 000 480 62, 805 52,813 147, 740
. 20 I PUS USRI IS NSRS | AR U
T T 14580 1 100, 000 218 6, 230 8,125 10, 000
8 | e
Kontueky ..oovnvunii o e 1880 6 1,548,035 1,700 3562, 438 1 208, 436 454, 832
F1890 (oo e L B P U | SR I, PR
B 3 S SO PDRRRN B 1. : 1 1 150, 000 300 44, 960 ‘ 23, 569 60, 375
A1 R At F R SO | SO TP
Maryland .o i 1880 8 1,037,125 673 176, 479 523, 746 941, 489
1890 3 457, 650 127 47,017 221, 887 338, 643
MAassachusetts oo e e 1880 1 582, 000 350 157,600 100, 800 168, 750
FIBIE [evvrvnennnlierneevenennarnrenallirennearanonenedenevieinimennennealloeoinanion
Michigan. .ovveuiiiiin i fovinnen 1880 18 2,071, 386 2,164 501, 870 2, 081, 224 3. 145, 062
1890 15 5, 254, 001 742 4106, 384 2, 0835, 238 3,082, 278
MABSOUPE « v e vee ey e i et aee et i crenvveeraeie e arnan 1880 2 400, 000 706 68, 000 , 000 510, (00
FI800 oo e T NS A F
NeW TOTK «coitiires e ieeiararnennecinsisnnsnns 1880 8 777,087 468 140,719 454, 462 £07, 144
1890 3 503, 089 7 37, 889 248, 424 332, 003
(613 T S 1880 17 2,980, 000 3,480 972,416 016, 607 1,301, 439
1890 9 765, 094 285 85,436 #3009, 235 445, 106
L0 R 1880 1 100, 000 250 40,822 33,073 78, 303
2 G011 PSRN PN | R PSR N | EUTORRUR RO
Ponnaylvania ..o e, 1880 21 2, 440, 000 1,485 384,276 O87, 727 1, 188, 627
. 1800 11 827,808 216 63, 489 200, 821 401, 448
TONNESHOO. « oo ee e caaaraaveensisaneacaassesnscnnsy] 1BBD 6 612, 000 258 116,030 9'5.755 190, 065
1800 4 858, 721 221 108, 003 432, 838 064, 016
OIS e te e ee e e e e e rraee e e e 1880 1 40, 000 140 27,720 213, H80
20 11 T e 1
VIO ¢ ettt eitaai e eyeneersaneanneannamenn 1880 1 20, 000 26 2,035 13,800

1 O | g | L T T L L TN
VALEII . ¢ rree e ieemeneeneneeeneeeannns e 1880 7 801, 500 1,021 161, 206 129, 569 261,775
1890 B 281, 600 112 31,134 99, 972 168, 830
West Virginia ..ot 1880 2 68, 000 285 28, 674 27, 435 47, 200
) ) L e T e
B LT T b J 1880 [ 1,468,218 618 241,817 002,728 1, 607, 180
1890 5 1,261, 831 276 147, 603 1,083, 883 1,494,775
Al other S1ates «oveoor i iietiaa v araaaaan, F1890 <12 3,085, 146 688 204, 6561 1, 043, 390 1, 646,771

@ This statement includes only active establishments.
b For explnnntmn of the apparent discrepancies in the data for 1880, see remarks in regurd to the ihclusgion of capital, omployés, and wages relating to mmmg

and other operations.

¢ Does not include 180 employés and $25,275 wages, reported by an idle establishment in ‘Minnesota, and included in the totals published at the census of 1880.
Theso employés were engaged in making repairs to plant.

d Includes hired property valued at $253,588.

This item was not reported separately at the census of 1880,

¢ Includes 261 officers, firm members, and clerks, and their wages amounting to $354,945, distributed as follows: Alabama 48, $78,710; Connecticut 12, $16,247;
Marylaud 5, $5,630; Michigan 57, $05,312; Now York B, $6,800; Ohio 28, $24,775; Pennaylvania 14, $16,387; Tennessco 20, $27,610; Virginia 11, $0,080; Wisconsin 8

$17,880; all other states 52, $56,834.

These classes were not reported sepnmtely ot the census of 1880.
J Includes statos grouped in order that the operations of individual establishments may not be disclosed.

Georg!a,Z Kentucky, 2; Maine, 1; Massachusetts, 1; Missouri, 2; North Carolina, 1; Oregon, 1; Texas, 1; Washington, 1.

These eatablishments aro dlstmbuteﬂ as fol]owa.

During the decade from' 1880 to 1800 the charcoal blast furnace establishments, including active and idle, in
; those in Massachusetts from 3 to 2, and those in North Carolina from
b tol. Maine and Oregon had 1 establlshment in each year, while the establishment located in the state of

Kentucky declined in number from 15

‘Washington commenced operations during the past decade.

to 2

Since 1880 the manufacture of charcoal pig iron has.

been abandoned in Indiana, Minnesota, Vermont, West Virginia, and Utah, but Indiana, Minnesota, and West
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Virginia continue to manufactare pig iron with mineral fuels. A charcoal blast furnace was put in operation in
California in 1881, but was abandoned prior to the census year 1890.

CAPITAL,

The following comparative statement shows the distribution of capital in active and idle establishments and
those in course of construction, as reported for charcoal blast furnaces at the censuses of 1880 and 1890

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, CHARCOAL BLAST FURNACES: 1880 AND 1890.

CAPITAL,
}Iumlu;r Land. stoo 1
TASS o T INTS of estab- . and, stoek, and
CLASS OF ESTABLISHMENTS, Yoar, lish- 11111(4]131111111](3(1[“’)%?)‘0 le | finished prod-
’ ments, Total, an 151 ' uclt on hlalni(}l'
cash, and bills
implements. receivable.
) —_
b g 1880 215 a$27, 089, 919 $7, 066, 659 $20, 923, 260
1890 123 b20, 0238, 715 9, 108, 860 10, 914, 915
Establishments in operation .7..... ..ol 1880 116 19, 268, 747 4, 663,159 14, 605, 588
1800 53 17, 718, 561 7, 502, 251 10, 211, 310
Jdle eatablishments . ooveeneenninniecroncanannnas 1880 a6 8, 561 800 2, 378,500 6, 183, 300
1890 43 2,047, 855 1,891,150 656, 705
Lstublishments in course of gconstruetion ....... 1880 .8 169, 872 25, 000 134, 372
' 1880 7 262, 200 215, 399 46, 900

o Soee romarks in regard to the inclusion of capital yelating to mining aud other operations in the figures for 1880,
b Includes hired property valned at $253,688, 'This item was not reported separately at the eensus of 1880.

The value of buildings, mnachinery, tools, and implements more nearly represents the direct investment in the
eharcoal blast furnace industry than that shown for land and cash assets, for the reason that the aggregate for
these Tatter items for 1880 also inclndes the value of ore and wood lands. Thus, while there was an increase during
the last decade of 258.90 per cent in the value of the plant and equipment of furnaces, the remaining items of
investment show an apparent decrease of 47.83 per cent. The value of land was not separately reported in 1880,
therefore atrue comparison can not be made. '

Of the 123 establishments reported in 189, 33 remained idle during the census year, and 7 were in course of
construction, while 96 of the 215 establishments 1'eported in 1880 were not in operation at any time during that period,
and 3 plants were building.

Notwithstanding the fact that thenumber of establishments equipped for the produetion of charcoal pig iron has
decreased from 215 in 1880 to 123 in 1890, and the furnace stacks at the close of the censns year 1890 number but
140, as compared with 251 10 years ago, the daily productive eapacity increased from 3,306 tons of 2,000 poundsin
1880 to 5,783 tons in 1800. This increase in capacity is due in part to the much larger size of the new furnaces
and in part to the adoption in recent years of more efficient machinery and better furnace practice.

EMPLOYES AND WAGES.

The following statement shows the average number and total wages of officers or firm members and clerks and
#he average number and total wages of skilled and unskilled employds, as reported at the census of 1890:

AVERAGE NUMBER OFF EMPLOYES AND TOTAL WAGES BY.CLASSES, CHARCOAL BLAST FURNACES: 1890,

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES,

CLASSES. Apggregates., Males above 16 years, Females above 15 years. Children.

Avorago
number. | rotal wages. || Number. Wages. Number. | Wages, Number. |  Wages,

Al A8t tr ceci it e ecrer e e e a3, b5 $1, 560, 006 3, 064 $1, 557, 911 2 $660 .9 $1, 435
Officors or firm membors ...... e tmaaneaaeaie e, 144 280,723 144 .280, b T O U | PR PR
17 4,222 115 ' 73,562 . 2 {4711 | PO I,

824 421, 762 ’ 824 421, 752 JRREEEE | A Y

2,490 783, 309 2,481 -3 I S S R, 9 | 1,485

a Inecludes conviet laborers at the Texns penitentiary receiving an average of 50 cents per day.

R
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The following statement presents the average number of employés at the different weekly rates of wages :
AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGLS, CHARCOAL BLAST FURNACES: 1890.

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

AVERAGE NUMBER OF
EMPLOYES,
WEEKLY RATHS OF WAGES.
*‘Ii“}j“;e‘;‘l’,g_"“ Children.
T 3,300 - 9
B0 1L . af8 4
$5 and over DUt under $6 . ..o i e e cier e memaaeaaa e 106 5
$6 and over bub undor BT - oo o ee e, 418 foo..ols
$7 and over but under $8 .........ooiiiat.. 683 faiienenenns
$8 and over but under$9 .o ..ooeiiiiiians 678
$9 and over but under $10 .. ... . ...... R . 448
#10 and over but under $12 .. ...... . EHE]
$12 and over but nnder $16 __....... 275
$15 and over but under$20 ....oeeiiiiiiil..s 97
$20 and over but under $25 .. ... ..o.ol..aa.. et maammmeaaa e 36
LR 14 B0 UM - 406

« Includes convict laborers at the Texas penitentiary recciving an average of 50 conts por day.

In 1880 the charcoal furnaces were in operation an average of 6.45 months each during the year. During the
census year 1890 the charcoal furnaces werein operation an average of 8.04 months eacl; the average term of
employment for men was 8.87 months. : .

The excess of the average term of employment for labor over thie average term of operation is due to the fact
that the works reporting the maximum term of operation also report the largest number of hands. Furnace hands
were employed 12 hours per day 7 days each week, while yard hands worked 10 hours daily for 6 days of the week.

MATERIALS USED.

The following comparative statement shows the quantity and cost of the various materials consumed by
charcoal blast furnaces, as reported at the censuses of 1880 and 1890, Iron ore and fluxing materials are stated in
tons of 2,000 pounds, charcoal in bushels.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, CHARCOAL BLAST FURNACES: 1880 AND 1890,

1850 \ " 1800 '
CQLASS OF MATERIALS. '
Quantity. Coat, | Quantity. Cogt.
1
. |
B0 £ PO $7, 865, 031 ; ................ $8, 999, 130
Domestio iron ore 037, 051 ] 3, 515, 629 { 1, 305, 880 3, 607, 242
Toreign fron 0vo......... (a) § 9, 182 37,236 |
* Fluxing matberial 114, 667 100, 568 154,188 169, 179
Chareonl. cen e i reacaenan b563, 003,228 |, 13,078,658 | 67,.072, 156 . 4, 523, 320
All other matorials, ineluding mill cinder and Serap....deeeveeeraeaaen,. . 70,175 ‘ ................ 72,133

o Domestic and foreign iron ore were not reported soparately at the census of 1880, )

b There is a difference of 6,600 bushels of charcoal, costing $462, hetweon the figures published in the census report for 1880 and those given in the above
statoment. This is due to tho fact that I anthracite furnace in New York used 5,000 bushels of charconl, costing $350, and 1 bituminous furnace in Ohio nsed 1,600
bushels of charconl, costing $112, Noither of these establishments reported the production of any charcoal pig iron during the census year 1880, and the quantity
and cost of charcoal consumed by them are therefore not included in the presentation of the.statistics of tho charcosl pig fron industry.
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PRODUCTS.

The following comparative statement shows the quantity and value of hot and cold blast charcoal pig iron,
including the quantity and value of direct castings and other products made by the char coal f‘umaces, as reported
at the censuses of 1880 and 1890, the quzmtltl es being stated in tons of 2,000 pounds:

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS, CHARCOAL BLAST FURNACES: 18801 AND 1890.

1880 . 1590
. CLASS OF PRODUCTS. -
Tomns. Valune. Tous, . Value.

b T G $12, 575,990 |{..........on $11, 985,108
Hot or warm blast chareonl pig fron....... ..o il il 355, 647 10, 090, 244 0627, 865 11, 248,119
Cold blast eharcoal Pig irom. oo.vvein i i 79, 671 2, 898, 500 3G, 816 714, 591

Total tonnage Aand value .o e 435,318 12, 488, 744 664, 711 11, 967, 710
AL 0EREE PLOAUCES « oo cemeen e eree e ee e e e eeaenee e ceeee e emaean oo eeans 87,262 [|oe.ienen . @27, 308

3 Includm $27,328, the valne of 2,222 tons coke j)ig iron. .

The increase in tonnage shown in tlm table was enbirely in hot or warm blast pig iron, the p1 oduction of cold
~ blast iron showing a decline of 53.75 per cent. Two charcoal furnaces produced a small qmmtnfy of coke pig iron
in 1890, one in Alabama producing 1,645 tons, valued at $15,788 and one in North Caroling producing 577 tons
valued at $11,540, The tonnage of this coke pig iron is not included in the column of guantities in the above
table, but the value appears under the head of ¢ Value of all other products”. The employés, total wages, and
materials consumed by these 2 charcoal furnaces in the production of this coke pig iron, are also included in the
statements concerning the charcoal blast furnace industry. In the report for the blast furnace industry, 1890,
these items are included in the statement showing the output of colke and bituminous coal pig iron, )

ROLLING MILLS AND STEEL WORKS.

Of the total tonnage of products of the rolling mills and steel works of the United States in 1880 less than
one-third was of steel, and up to that time the manufacture of rails was the only branch of the iron industry that -
had been seriously affected by the manufacture of steel. The steel industry has made a steady and rapid advance
since 1880. During 1890 the total output of iron and steel products by the rolling mills and steel works wag

. 8,274,833 tons, of which 5,049,693 tons, or 61.02 per cent, were of steel. The activity in the erection of bessemer
and open-hearth steel making plants since 1880 hag been especially marked.

Notwithstanding the increase of the steel industry during the past 10 years, the manufacture of finished
forms of iron has not declined. The number of puddling furnaces has increased from 4,376 in 1880 to 4,853 in
1890, and the increase in the tonnage of iron products has been from 2,353,248 tong to 3,223,140 tons. In the
man111act111e of boﬂel plates, sheets, and bridge material iron is still largely used and in many instances preferr ed
to steel.

In 1880 the statistics of rolling mills and steel works were presented under three general classifications,
namely, (1) iron rolling mills, (2) bessemer andl open-hearth steel works, and (3) ecrucible and miscellaneous steel -
works. Where establishments operated both an iron rolling mill and a steel produomg plant, a separate return
was required for each department; but manufacturers found it difficnlt, and- in some instances impossible, to
report accurately the leading items relatln g to capital and Iabor for each branch of manufacture. The steel was
often rolled by the same workmen and upon the same machinery as the iron, while the capital was employed both
in manufacturing and marketing the produects of the rolling mill whether of iron or of steel. With the ramifications
of the iron and steel industry during the past decade, the difficulty of making any separate showing of the rolling
mills and steel producing works has been correspondingly increased, and the returns received indicated that the
only separation practicable in the presentation of the statistics of iron and steel rolling mills, and bessemer,
open-hearth, and crucible steel works was in the tonnage and value of iron and steel products. Even this
separation was not made without considerable difficulty on the part of the manufacturers.

It has not been possible to present in detail the statistics which relate to special branches of iron and steel
manufacture, such as nails, bars, structural material, and steel rails, Establishments producing rails, bars, or
plates make other products, and a separation of the capital, employés, wages, and materials pertalmng to the .
manufacture of each article was impracticable. ' '
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" BESSEMER STEEL.

Bessemer steel was first produced in this country in commercial quantities in 1867, but for many years the
material was used ounly in the manufacture of rails. At the. date of the Tenth Census there were but 11
establishments engaged in the production of bessemer steel, all of which had been built to manufacture steel for
rails, many of them having been added to existing iron rail mills. These works were located in Illinois, Missouri, New
York, Ohio, and Pennsylvania. In 1890 the number of establishments containing bessemer converters, including
the works prepared to manufacture Clapp Griffiths and Robert-Bessemer steel, had increased to 51. They were
located in Colorado, Illinois, Indiana, Massachusetts, Michigan, Missouri, New Ymk , Ohio, Pennsylvania, Virginia,
and West Virginia. The production of bessemer steel ingots or direct castings in the United States in the census
year 1890, including steel made by the Clapp-Griffiths and Robert-Bessemer processes, amounted to 4,051,262 tons
of 2,000 pounds, an increase of 311.21 per cent over the production of 985,208 tonsin 1880. Pennsylvanm produced
56.47 per cent of the total output in 1880, Illinois 25.73 per cent, and New York and Ohio each over 8 per cent.
Of the total produetion in 1890, Pennsylvania contributed 61.12 per cent, Tllinois 21.49 per cent, Ohio 9.41 per
cent, West Virginia 4.46 per cent New York 2.60 pe1 ceut, and Golomdo, Massachusetts, and Mlclugan each
less than 1 per cent.

‘While the demand for steel rails has forced a practical discontinuance of the manufacture of iron rails, there
has been also rapidly increasing use of steel for nails, bars, plates, rods, wire, forgings, and other miscellaneous
products. During 1880 and the few succeeding years, the crude steel consumed by the iron rolling mills in the
production of finished forms of steel other than rails was purchased from foreign sources or from the domestic
steel works, the latter turning the product of their converters into billets and slabs during periods when the
demand for rails was not sufficient to absorb the entire steel production. With the inereasing demand for
steel for miscellaneous purposes, many of the iron rolling mill establishments erected plants for the produetion
of the crude steel required by them, some works adopting the bessemer process, while others added open-hearth
plants, the character of the products to be made largely influencing the choice of the process employed. The
increased quantity of bessemer steel manufactured into miscellaneous forms other than rails is approximately
shown by a comparison of the ingots and rail production in the two years, over 75 per ecent of the ingots made in
1880 being converted into rails, while in 1890 the per centage of rails made to the total output of ingots was only
51 per-cent.

As a material for use in the mfmufacture of products 1equ1mng btlungth with resistance to ordinary wear,
bessemer steel has proved its superiority as compared with malleable iron. The question of quality is not, however,
the only factor which has influenced the relative consumption of the products of the bessemer converters and the
. puddling furnace. The two-processes, presenting as they do characteristics entifely dissimilar, are nevertheless
very much alike in principle. In the puddling furnace, the constituents of the pig iron are oxidized by the severest
kind of labor on the part of the workmen, the process occupying considerable time and resulting in the expenditure
of a large amount of fuel. In the bessemer process the pig iron taken in a molten state from the blast furnace is
run directly into the converter, the passage of air through the material achieving the same resulty as secured by
the work of the puddler, while the oxidizing influences of the blast furnish all the heat that is required to effect
the conversion. The only fuel consumed is, therefore, the amount employed to furnish power for the blowing
engine. The time required to complete the process of steel making, as carried on in the bessemer converter, is so
much less than that consumed in the puddling of iron, that the cost for labor per ton of steel is considerably bdow
the cost per ton of iron when produced from the same materials.

Sinee 1880 2 modifications of the bessemer process have been introduced into this country: the Clapp-Griffiths
process from England in 1884, and the Robert-Bessemer process from France in 1888. In the decarbonization '
and desiliconization of the molten metal by the use of air, these processes do not differ from the ordinary bessemer
method of producing steel, but certain modifieations of bhe converters are claimed to have an important effect
upon the character of the product. In the Clapp-Griffiths process the converter mnges in capacity from 2 to
3 tons, while the Robert-Bessemer converter is designed for the productlon of from 1 to 2 tons of steel-at each
operation,

The first steel made in thls country by the Clapp-Griffiths process was pr oduced '1t Pittsburg, Pa, on March
25, 1884, During 1890 there were 6 works which contained converters for the production of steel by tlus procéss,
4 of which were in operation in that year, producing 77,632 tons of steel ingots, or direct castings, Nomnew plants
have been built since 1887, The first steel produced in thls country by the Robert-Bessemer process was made ab
experimental ‘works at Springfield, Ohio, in September, 1888, During 1890 there were 5 completed works
containing converters for the production of steel by this process, and 1 plant was in course of construction. The
production of Robert-Bessemer steel during 1890 amounted to 4,884 tons, principally in the form of castings.

OPEN-HEARTH STEEL. -

The Siemens-Martin or open-hearth process of steel making has shown a continuous growth since its
introduction in the United States in 1867, The production of open-hearth steel in the form of ingots or direct
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castings during 1890 amounted to 537,639 tons of 2,000 pounds, as compared with 84,302 tons made during 1880.

In 1880 there were 25 establishments containing open-hearth steel plants located in 10 states, and in 1890 there -

were 53 establishments containing open-hearth steel plants located in 12 states, Since 1880 the manufacture of
open-hearth steel has been abandoned in 2 states, Vermont and Rhode Island, and 4 states have engaged in its
manufacture, New York, Alabama, Indiana, and California. During the past few years great activity has taken
place in the erection of open-hearth steel plants,

The open-hearth furnace consists of a shallow, dish shaped vessel, varying in capacity from 8 tons to 30 tons,
in which is prepared & bath of melted pig iron, to which cither serap steel or iron oreis added as a reducing agent,
the whole contents of the furnace being subjected to a high temperature by the passage of highly heated artiticial
gas or of natural gas. The percentage of ecarbon required in the finished steel is replaced, as. in the bhessemer
process, by the addition of spiegeleisen or ferro-manganese. The process of conversion occupios from 6 to 8 hours,
and by reason of the time thus required it does not admit of the heavy daily tonnage of steel, which is one of the
important characteristics of works employing the bessemer process. So perfectly, however, is the process under
control that the contents of several furnaces may be combined in the production of heavy masses of metal of
uniform composition for steel castings or forgings. The recognized superiority in strength and the uniformity of
steel forgings as compared with those made of wrought iron has led manufacturers since 1880 to erect the
necessary plant and machinery for the production and manipulation of the large masses of steel required in the
mauufacture of heavy shafting, armor plates, gun forgings, and parts of marine engines and war vessels.

BASIC STEEL,

The first basic steel made in the United States was produced experimentally at Steelton, Pa., by the
Pennsylvania Steel Company, on May 24, 1884, in a bessemer converter. The beginning of the manufacture of
basic steel in this country as a comnercial produet, however, was on the 28th ot March, 1888, when the first basie
open-hearth steel was produced at the HOllleSte’ld Steel Works, near Pittsburg, Pa. ‘Since that date the
manufacture of basic open-hearth steel has been continued at these works. Many other works throughout. the
country experimented with the basic process, but, except as zbbove stthed very littlesprogress has been made in
the introduction of this method of steel making.

The total production of basic steel in the United States during 1890 amounted to 62,173 tons of 2,000 pounds,

nearly all of which was made by the basic open-hearth method, a small part being produced by the duplex

process, a combination of the bessemer and open- -hearth methods.

CRUCIBLE AND MISCELLANEOUS STEEL.

The crucible steel industry has shown moderate progress since 1830, the production of that year amounting
to 76,201 net tons of ingots or direct castings, as compared with an output of 82,748 tonsin 1890. In 1880 there
were 37 establishments containing crucible steel plants, located in 9 states, while in 1890 the number of
establishments lad increased to 47, located in 11 states. For purposes requiring a high grade of steel, the
product of the crucible process will always be in demand, but in many instances the high cost of manufacture
prevents it from successfully competing in price with the product of the open-hearth or bessemer processes,

A small quantity of blister, puddled, and other kinds of miscellaneous steel is annually made by a few
establishments, During 1830 the total output of miscellancous steel was 4,956 tons, produced by works in

Conuecticut, New Jersey, and Pennsylvania. The pr oduetion in 1890 amounted to 3,961 tons, made in New Jersey
and Pum_bylvama

IRON AND STEEL RAILS.

Of the total 1)10duct10n of 1,217,497 net tons of iron and steel rails in the census year 1880 741,475 tons were
of bessemer steel, 466,917 tons of iron, and 9,105 tons of open-hearth steel, Practically all thc 1%115 at present
consumed by the 121;11102[(1% of the country are of bessemer steel, thé few tons of iron rails annmally made being
of light section for mine purposes. During the census year 1890 the output of bessemer steel rails was 2,076,325
tons, and of iron rails 15,361 tons.

A notable inerease hws taken place since 1890 in the capacity of the country for the production of steel rails,
both by the remodeling and enlarging of the works in existence at that time and by the erection of new 1.)12111‘[k
Notwithstanding the great demand for steel rails, the requirements have been almost entively supplied from
American mills, the gnantity imported during each year since 1880 being insignificant. The bessemer steel rails
produced in 1880 were made almost entirely by the bessemer steel worlks, which had been built from 1865 to 1876

especially for this branch of manufacture, a small quantity being rolled by the iron rail mills from purchased
steel blooms. ’
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The developments of the past few years have been toward a concentration of the steel rail industry into a
few establishments of large capacity, the production of rails to any considerable extent at the present time being
possible only in works favorably located for the supply of cheap raw materials, and operated under the most
improved methods of manufacture. So active has been the competition among the different mills that only those
concerns whiceh have been foremost in the adoption of improved labor-saving machinery are large producers ab
‘the present time. The .destruction of capital in the steel rail industry during the ‘past decade by the
improvements in mechanical appliances has been enormous, costly machinery becoming obsolete long before
worn out.

The total production of bessemer Steel rails in 1890 was made by 18 firms or companies, 7 concerns
contributing 1,984,394 tons, or 93.57 per cent of the total output in that year. These 7 concerns were engagerl in
the mmmfacture of standard sections of steel rails as a leading branch of their business, and were located as
follows: 5 in Pennsylvania, controlling 7 plants; 1 in Illinois, with 4 plants, and 1 in Colorado with 1 plant.
Practically the entire quantity of standard or heavy sections of steel rails made in 1890 were produced by these
12 plants. The 91,931 tons of steel rails made by the other 11 producers in 1890 were mostly light sections for
street railway and mine purposes. Of these 11 establishments 4 were in Pennsylvania, 2 in O]uo, and 1 each in
‘California, Indiana, West Virginia, Illinois, and Wisconsin.

Of the total production of iron and steel rails in 1880, Pennsylvania produnced 46.81 per cent; Illinois, 22.50
per cent; Ohio, 8.90 per cent; New York, 7.57 per cent. The production in the remaining states was small,
Indiana and Wisconsin produced 3.17 per cent and 2.43 per cent respectively. Kansas, Kentucky, and Tennessee
slightly exceeded 1 per cent each, while the other 9 rail producing states and territories produced less than 1 per
cent each. * Of the rails of all kinds produced in 1890, Pennsylvania, made 68.79 per cenc; Illinois, 29.54 per cent;
and Ohio 0.24, New York produced no rails during the census year 1890.

A large business was done in 1890 in the manufacture of light rails for streetrailways. The quantity produced
in 1880 was less than 15,000 tons, while during 1890 the requirement amounted to over 100,000 tons.

Since 1880 the demands of the leading railroads of the country have been for heavier rails, necessitated by the
greater rate of speed of both freight and passenger trains, increased weight of locomotives and cars, and the
inereased weight of freight per car. TRails weighing 56 pounds per yard were for many years the standard size,
but these are rapidly being removed from the tracks of the principal roads and replaced by heavier sections.
During the past few years 80, 85, and 90 pound rails have composed a considerable part of the tonnage of the
wvarious mills, while in a few instances rails weighing 100 pounds to the yard have been rolled for use at points
swhere the traffic is particularly heavy.

CUT NAILS AND SPIKES.

Next to rails the most notable example of the substitution of steel for iron during the past 10 years is shown’
by the statistics of nail production. In 1880 the aggregate output of cut vails and spikes by the rolling mills and
steel works was 5,056,600 kegs of 100 pounds each, all of which were made of iron. In 1890 the total production
of cut nails and spikes amounted to 5,857,030 kegs, of which 3,704,604 kegs were of bessemer steel 2,139,086 were
of iron, and 13,340 kegs.were of open- hearth steel,

The iron ucul business has not only seriously felt the competition of the steel nail, but manufacturers of both
iron and steel cut nails have been confronted with a new rival in the wire nail, the manufacture of which has
made rapid progress during recent yefu‘s The production of iron and steel cut nails and wire nails in 1880 and
1890 was as follows:

QUANTITY OF IRON AND STEEL CUT NAILS AND WIRE NAILS MANUFACTURED: 1880 AND 1890.

1880 15890
ITEMS, {Eegs of 100 (Kegs ol 100
pounds.) pounds.)
B e tvenraar e nns 5, 056, 600 8,750, 346
THOM GTE TITS + - oo e eeeeeeeeeem e eeeeme e e eeeneems aeeeeeneronnmnmnn 5,056, 600 2,139, 086
Btoel et Nails oo e P EE TR ERT PP 3,717, 944 .
R A1 201 S USRI P 2, 803, 316

Almost the entire quantity of iron and steel cut nails produced in 1880 and 1890 was made by establishments
which rolled the nail plate; whereas of the total output of wire nails in 1890 1,142,927 kegs were made by 9 works,
which rolled the rods and drew the wire consumed by them, while 1,750,389 kegs were made by 40 works which
purchased either the rods or wire. These 40 establishments not operating rolling mills are not included in this
report. Their nail production is shown in the foregoing statement for purposes of the comparison of the output
of cut nails with wire nails, With the exception of 1,040 kags, the entire quantity of wire nails produced in 1590
was of steel.
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The Wheeling district is an important center of the cut nail industry. It includes the mills at Wheeling and
its vicinity, in Ohio and Marshall counties in West Virginia, and in Belmont and Jefferson counties in Ohio,
This distriet contributed 1,497,380 kegs of the total production of cut nails in 1880, and 1,814,069 kegs in 1890,

COMPARISONS.

In 1880 there were 397 rolling mills and steel works (including idle establishments and those in course ot

construction) in the United States, of whick 324 were classed as iron rolling mills, 36 as bessemer and open-hearth

steel works, and 37 as cruecible and miscellaneous steel works. The 73 steel works of all kinds contained 24
bebsemer converters, 37 open-hearth steel melting furnaces, and a capacity in the crucible steel WOrkb of using
2,691 pols at each heat,

Including idle establishments and those in course of construction, there were 440 rolling mills and steel works
reported at the census of 1890. Of this number 299 were iron auvd steel rolling mills which were not connected
with steel producing works, 130 were equipped for the production of crude steel, and 11 establishments in course
of construetion which were not classified. The 130 establishments which were prepared to manufacture steel
comprised 51 bessemer steel plants (including 6 Clapp-Griffiths and 5 Robert-bessemer plants), 58 open-hearth steel
plunts, 44 crucible steel plants, and 7 plants for producing blister or other kinds of steel. Of these 130 steel
producing establishments 16 controlled both bessemer and open-hearth steel plants, 1 controlled both bessewmer
and special steel plants, 10 controlled both open-hearth and crucible steel plants, and 3 controlled both crucible
and blister steel plants. With the exception of 23 works, all the establishments engaged in the production of
crude steel contained trains of rolls.

The steel works in 1890 contained 80 standard bessemer converters, ¢ Clapp-Griffiths converters, 8 Robert-
Bessemer converters, 129 open-hearth steel melting furnaces, and a capacity inthe cerucible steel works of employing
2,606 pots at each heat.

The following summnary exhibits the lea,dmg statistics of rolling mills and steel works, as reported at the

. censuses of 1870, 1880, and 1890:

_COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS: 1870, 1880, AND 1890. (a)

ITIENS, N 1870 (b) 1880 1890
Number of establisliments . oeeeeeeeeneeioiaere v et aeeaanaaaecnaaas ! . 340 458 ‘ 895
a3 2.Y R TP i $61, 120, 015 $116, 458, 390 c$278, 559, 831
Miscellaneous expenses....... (d) ) (d) $11, 817, 503
Averagonumber of employés. co.veeeanann.. . 47, 099 96, 164 140, 537
TOLAL WAOS e evanmenmensonrmaran coraennnrensamaansemnneanannaas 20, 813, 767 $41, 880, 687 $79, 208, 673
Officers, firm members, and clorks. .. (e} [ P
D T 1 3,242
Total WRZES tevanieireriarean ieranncreiaianeemnecimnrsensien e $4, 833, 240
All other employés .ooovvereeaaaa.. (¢) (e} :

Average number ........c..o.... 137, 296
Total wages ........ . $74, 460, 483
Cost of matorials used..... et e e aeeet ema et naeas $81, 942, 640 $130, 104, 493 $216, 269, 022
Valne of prodnets .oveveeenevnieecarmaeninians e, s S8120, 921, 144 $208, 274, 042 $331, 860, 872

Tons of produets (voveveeniinnnss et temae e aaeaaacnanaan 1, 481, 586 3,411,562 8,274, 838

a This statement includes only active cstablishments for the censuses of 1880 and 1850, Sueh establislments were not reported soparately at the census
of 1870.

b Seo remarks in regard te the dopreciated cuxrencv of 1870
"¢ Includes hired property valued at 43,212,000, This item was not reported separately at previous censnses.
d Not reported.

¢ Not reported separately.

J Includes values for whieh tonnage was not reported.

The comparative statement on the following page ‘presents the leading statistics of 1'Olliug mills and steel
works, by states and territories, as reported at the censuses of 1880 and 1890,
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COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS, BY STATES AND TERRITORIES: 1880

415

AND 1890. (a)

AVERAGE NUMBER OF EMPLOYLES

} Number AND TOTAL WAGES,
. ‘D TE - of estab- . Cost of materials| Valuo of prod.
STATES AND TERRITORIES, Year. ligh- Capital. S used, ugts.
ments. Employés, Wages.
The United States .. ....ceeeoiiinii e, 1880 358 $116, 468,300 | 96,104 §41, B8O, 687 $130, 104, 493 #2083, 274, 042
1890 395 4278, 559, 831 el0, 537 €19, 203, 673 216, 269, 022 331, 860, 872
ATADIMG ¢ oo e 1880 | 1 50,000 60 18,000 25, 400 . 47,500
’ 189p q 2, 208, 797 1,7 738, 308 931,460 2, 228. 56
California ... . 1880 1 1, 000, 000 319 177,722 535, 500 780, 000
. 1800, 4 4, 656, 611 1,152 740, 849 1,938,333 . 8,007,155
[ 03 S 1880 1 100, 000 125 7,000 131,700 225, 000
[2 4R N RN O | B N PO,
Conneotlent. ... o i 1880 11 1, 885, 000 540 265, 210 869,758 1,858, 787
1800 8 1, 249, 420 541 851, 408 911,335 1,463,180
B0 T 1880 8 1, 841, 469 867 844, 470 1,214,050 2,847,177
1800 7 2, 538, 805 1,690 843, 219 1,549,539 2, 608,470
District of Columbia.....cooovoiiiiiii ... 1880 1 89, 600 18 7,628 2,264 10,970
D E T Y OO PSP PpP gy § s N
CGOOTEI e et eee e e 1880 1 950,000 | 5008 102, 230 373,276 486,760
[ 401411 R N PR T T L T RS iAs | PPN S
0 T 1880 13 4, 843, 620 4,755 2, 323, 604 13, 214. 536 18,153, 439
1860 19 24, 834, 645 7,433 4,571, 040 21,051, 521 28,872, 141
TOAIADB o cem et i e e 1880 I 1,828, 000 1,740 810, 081 2, 057, 467 4,000, 868
1800 13 3, 888, 254 2 64-% 1,215,792 2, 889, 816 4, 505, 536
18R0 2 450, 000 630" 166, 500 T34, 245 i, 004, 100
1800 |.oieeefeeneeniaaannannaee FR e | S
1880 9 2,512, 000 2, 2056 014,412 2, 422, 380 3,841, 377
1895 5 1,484, 456 1,205 328, 658 1, 241, 536 2, 059, 840
1880 2 300, 000 400 96, 544 858, 942 522, 53
1890 ... .. e metomannmnamssnan]loemmaacn i e, bammeenamslfiariiiieineeaamaae]ennaan Camvansraans
Maryland ..oceeeerannraaannn... et ietaeraem .. 1880 5 2, 145, 000 1,263 640,974 1,820,042 2,560, 051
1890 4 1,071, 852 ‘578 211,009 766, 840° 1,062, 204
Massachusotts «cveent i e 1880 a1 6,626, 408 6,115 2, 309,975 8, 486, 372 9,973,011
1890 14 8, 344, 304 5, 200 2, 629, 699 6, 786, 610 10, 081, 648
MR vttt vet et e 1880 2 671, 000 9256 360,727 1,188, 106 1,446, 551
1890 4 1,437, 540 7T 479,783 1,200, 758 1, 847, 60E
MiSSOUT] v eeee 1880 5 8,020, 000 1,789 447, 464 1,412, 834 2,185,513
1890 4 1,612, 443 660 421,985 831, 566 1, 520, 559
NODIASKA +eeeee e " 1880 1 100, 000 100 50, 000 114, 500 82, 000
DL I S PR | PO RN TN RN SO
New TTampshire. .o oo e 1880 9 650, 600 200 127,600 523, 359 807,340
[(RE: ¢TI I SN R e [ 1
NOW JIBOY - v evemniemmcvaraetecarenneranaeaeaenrennn 1880 18 5,005, 550 3,405 1, 412,622 8, 014, 070 6,704, 054
1800 19 8, 525, 906 4, 627 2, 514, 404 5, 326, 401 8, 750, 481
New Tork seeeiiiniiiii e ..l 1880 24 8,702, 000 7,487 2,725, 191 8,264, 188 13,024, 622
1800 19 9,321,793 5,418 2, 872,810 B, 032, 461 10, 310, 088
OBIO wenmeeme e e e eeeeannnn s e 1850 41 9,808, 020 11,127 5, 539,913 14, 848, 206 21,880, 167
’ 1800 55 25, 892, 300 1,42 12, 069, 542 28, 854, 636 45, 406, 560
Peunsylvanin ..o e rrerrerevieeen 1880 158 60, 489, 920 43, 832 20, 099, 570 01, 564, 150 08,445, 700
1800 186 166, 691, 801 78, 347 44,921,173 122, 530, bd4 188, 714, 190
RIOAOTSIANA . e aeeet et eiii it e ieeaeeniaee s 1880 1 850, 000° 275 130,960 370, 347 488, 040
f74k.11 1 R U PRSP PDRPUE | PP P B § F . amerarannn
BRC) T N 1880 i} 1,401, 000 1, 360 376, 786 850, 065 1, 364, 400
) 1890 4 927, 540 481 249, 520 492, 789 881, 404
Vermont «eeeeeeen i e, 1880 1 300, 000 105 48,000 297,100 307, 500
' 2 | U
Virginia. .ooooe 1880 5 838, 000 1,134 352, 539 1,199, 698 1,080, 416
1800 ¢ 2, 174, 787 1,782 705, 048 1, 584, 283 2, 400, 603
West Virginia. ... oo it 1880 8 2, 390, 191 3,228 1,301, 658 2,120,014 4,422,936
’ ) 1890 8 5, 012, 842, 3,408 1,839,276 6,402, 189 8, 547, 360
Wisconsin...ovaeennaaiin.., Neeeame ettt eaieaas 1880 1 700, 000 1,300 847,577 1,729,274 3,284, 566
a18e0 ..., S | | U P Cimnarsenvens
WPOMIDE + e vne et ameeeemeeanecene oo e e eeeemeee e 1880 1 212, 603 184 79, 650 403, 568 401,345
41890 . .
N I o d1890 9 6, 605, 887 2,807 1,481,779 4,148,595 G, 596, 601

a This statement inclndes only active establishments,

b Includes hired property valued at $3,212,600,

"This {tera was not reported separately at the census of 1880.

¢ Includes 3,242 officers, firm members, and clerks and their wages, amounting to $4,838,240, chstnbuted ag follows: Alabama 43, $56 G48; California 38, $56,549;

- Connecticut 29, $39,537; Delaware 53, $78,061; Illinois 168, $246,193; Indiana 63, $95,013; Kentucky 3

2, $46,661; Maryland 16, $16,823; Mstsac]msutts 129, $175,604;

Michigan 25, $44,444; Missouri 18, $28,039; New Jersey 120, $212,812; Now York 127, $199,802; O]uo 4a3 $663,638; Ponnaylvania 1,738, $2,504,58¢; Tunncssee 21,
$30,830; Virginia 40, $65,701; West Vlrgmm. 63, $86,687. Al other states, Including Colorado, Georgia, Towa, Minuesots, Maine, New Hampshire, Rhode Isltmd,
Wmconsm, and 'Wyoming, 64, $125,409. - These classes were not reported separately at ihe censua-of 1880,

d Includes states grouped in order that thoe operations of individual establishmoents may not be disclosed,

Colorado, 1; Georgia, 1; Iowa, 1; Miunesota, 1; Maine, 1; New Hampshire, 1; Rhode Island, 1; TWisconsin, 1; Wyoming, 1

These cstablishments ave distributed as follows:
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- CAPITAT.

The aggregate capital reported by rolling mills and steel works (including idle mills and those in course of
construction) increased 98.67 per cent from 1870 to 1880 and 135.37 per cent from 1880 to 1890, the total increase

in the 20 years amounting to 367.60 per cent,

The following comparative statement shows the distribution of capital in active and idle e%abhslnnents and
those in course of construction in rolling mills and steel works, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND
ROLLING MILLS AND STEEL WORKS: 1880 AND 1890.

COURBE OF CONSTRUCTION,

THOSE IN

CAPITAL, *
Number
CLASS OF ESTABLISIMENTS. Year. “tl‘i’g]tﬂb' Buildings, T‘I’;";g]ﬁgc};; ,‘)1‘]1’4(1
ments. Total. mm'lm}&‘“‘{ + bools, uctiq on hm‘ll(ll’
implements. ‘“‘;ﬁﬂé“;}:gl}'lle‘s
0 1Y PR 1880 97 $121, 424, 745 $71, 702, 596G $40, 722, 149
1800 440 285, 708, 634 134, 143, 277 161, 653, 207
Establishments in operation ..o ..o .ot 1880 58 1186, 458, 390 69, 088, 147 47,425, 248
1890 395 278, 559, 831 128, 623,160 149, 934, 671
Tdlo establishments cooovviriincininnieneraieenn 1880 33. 4, 004, 355 2,534, 449 1, 528, 906
_ 1890 34 5,711, 693 4, 366, 017 1,345, 676
Tatablishments in course of construction. .. ..... 1880 8 002, 000 136, 000 767, 000
1890 11 1, 625, 160 1, 154, 300 370, 860

a Incindes hired property vulued at $8,212,000.
at the census of 1880

The statistics of live assets, sueh as casl, bills and accounts receivable, and similar items of capital, were
more fully reported in 1890 than at previous ceusus inquiries.

Also hired property valued at $18,000 invested in idle establishments,

This item wag not reported separatoly

The increase from 1880 to 1890 in the total capital

invested by the rolling mills and steel works is shown by the above figures to have been 135.37 per cent, while the

gain in the value of buildings, machinery, tools, and implements was 87.08 per cent.

reported separately in 1880,

DDTPLOYLS AND WAGES.

The value of land was not

The following statement presents the average number and total wages of officers or firm members and clerks,
and the average number and total wages of skilled and unskilled employés, as reported at the census of 1800:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES, BY CLASSES, ROLLING MILLS AND STEEL WORKS: 1890,
AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.
CLASSES. Aggregates, Males above 10 years. Females nbove 15 yoars. Children,
ﬁ;gﬁ?ﬁ? Total wages. || Number. Whages. Number. | Wages. || Number, | Wages.
Allclasses.contoan.. dewereitasheretiaeeu ey 140, 537 ! $79, 203, 673 138, 827 $7B 847, 819 107 .\}-13 806 2,103 $402, 048
Officers o7 firm membErs -..c.oovviiiiieiiriianieiea, 800 2, 630, 586 890 2,030,536 ||.eoeieimieiieiiiiiaaaa .
Clerks 2,852 2, 202, 704 2,303 2, 176, 004 49 26, 700
Skilled 77,638 52, (83, 603 71,503 52, 546, 013 ’ 2 1,040 133 46. 550
Unskilled 59, 657 21,876,830 57, 831 21, 495, 266 56 1G, 066 1,470 365, 408
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; The following statement presents the average number of employés at the different weekly rates of wages:

. AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGLES, ROLLING MILLS AND STEEL
' ' . WORKS: 1890.

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

AVERAGE NUMBER OF EMPLOYIES,
WEEELY RATES OF WAGES, N
Mﬁ}"’;eiggve ﬂ)e;x‘l'%lgg Children.
! years,
B 4] 171 g 135,134 58 2,103
Under $5..cevoeniiemaanan e mem e eeeeveaemieeneaeesaeaaimaas 1,402 28 1,484
5 anid 0ver DUt AnAer $6. . oo e e e e raree e aaamm e e 3,144 | 12 319
$6 and ovor bub under 7. cee e L 8,000 8 . 282
g7 and over bubunder $8. .- ru i e . 15,833 £ 16
$andover but under $9. . oo iamar e 19,870 3 . 2
$9 and over but under $10. .......... e eemeceamemerasass s 17,340 L Y
$10 and over b under $12.. o ov i ici e e eenen ' 17,827 2 |
#12 and over but under $15. 19,634 fevomenicineinn|eicinnnannns
$15 and over but under $20. B B S O N,
N $20 and over but nnder 0,061 oo
$25 and over .o....... G000 |ewemme i e *

MATERIALS USED.

The following comparative statement presents the quantity and cost of the principal raw materials consumed
by the rolling mills and steel works, as reported at the censnses of 1880 and 1890, With the exception of charcoal,
which is-stated in bushels, and of oil used for fuel, which is stated in barrels, the quantities given are in tons of
2,000 pounds. ‘ -

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS:
1880 AND 1890,

1880 1890, ‘
CLASH OF MATERIALS. 1 : o ; e e e
Quantity. |- (Cost. Quantity. | Cost, "
S S ) . — L

L PP URU P $180, 104,498 [l.veeiennrnnnn. { $216, 209, 022

Iron ore . 373, 414 2, 770, B7) 581, 503 ’ 3, 865, 139
Spiegeleisen and ferro-manganese 86,138 2, 868,519 || 248,636 | 7,588,784
Pigirom o eevivimmainaaaa e e emeaa e 2, 538, 522 59, 000, 257 || 6, 209, 499 97, 758, 067
O 10N TAILS - o e v ir e i cied v m e . 708, 634 20,701, 099 1| 392, 495 k 9,108, 765
Other old o serap 10T —oeevuueenaoi et arammaaaaa . 448, 145 11,562, 698 |, 0433, 623 ’ 16, 418, 611
OUl steel rails and steel railends oo meoaiiiens 83, 653 49, 435, 263 4‘ 1485, 837 2, 697, 640
Other ol or sevap steel. oo oiiiioirean i s | 110, 871 3, 003, 714 "l 451, 3406 ‘ 7,945, 018
HMammered ivon ore blooms ......oceevnnaannn. [, 43,411 2,588, 140 16, 936 509, 983
Hammered pig or scrap bhlooms ... . 40,511 4, 540, 820 23, 452 720, 457
Purchased muek bar.....oeeceaaaean . 5, The 2, 800, H44 234, 678 G, 252, 504

{ Purchaged Lessemer steel. ... ahl, 165 a2, 808, 497 438,118 | 24,117, 921
\ Purehased opeu-hearth ateel. 24,993 b1, 530, 6560 to141, 342 J 4, 635, 585
i Swedish billets and bars..... - 10,410 855, 176 15, 4068 1, 008, G98
| ADERPACHE COR Lt et : 706, 976 1,875, 062 [ 961, 039 1,487,713
| BItuminons coal . oo e et i et e eanecee e n e <+, 605, 68D 10, 510, 255 5,171,102 9, 6633, 208
! [670) ¢ 30T RN S 142, 605 582, 901 393, 050 1, 311, 688
i Charconl....ooovimniiaoinnnanns B R GE L L LR LT PR PP 2, 667, 902 234, 879 2,770, 611 243, 773
: Qil Forfel. e e e e, SRTEEEE SO . T 1,859, 138 1, 124, 2006
Y TS | 3, 566, 040
! All other materials ..o.ooveninnan e 1,858,721 |l..eieiiiginnn l 16, 783, 822

« Includes 8,216 tons other billets and bars, costing $507,600,
B Includes 7,280 tons other billets and bars, costing $400,898,

Serap iron and scrap steel are largely used by the rolling mills and steel works. With the exception of old
iron rails the consumption of scrap material has considerably increased since 1880, although not bearing the same
ratio to the consumption of pig iron in 1890 as in 1880, The substitution of steel rails for iron rails in the tracks
of the leading railroads of the country is gradually exhansting the supply of old iron rails, although the miles of
railroad track in the United States still laid with iron rails in 1890 was about one-fifth of the total mileage.

2588 27 s
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FUEL CONSUMED.

The total expenditure for fuel in the heating and other operations connected with the manufacture of rolled
and hammered iron and steel by the rolling mills and steel works amounted to $17,397,434 in 1890, and $13,202,597
in 1880. The consumption of anthracite coal increased from 706,976 tons in 1880 to 961,039 tons in 1890; of
bituminous coal, from 4,605,639 tons to 5,171,102 tons; of coke, from 142,605 tons to 393,050 tons, and of charcoal,
from 2,667,902 bushels to 2,770,611 bushels in 1890.

Since 1880 the use of nataral gas for fuel exerted for a tiine an important influence on the manufacture of iron
and steel in certain sections of the couutry. This fuel was employed as early as 1874 in puddling and heating
furhaces in a rolling mill at Leechburg, Pa., but it was not until the discovery of the extensive gas fields in the
vieinity of Murrysville, in Westmoreland county, Pennsylvania, in 1883, and the subsequent opening up of other
wells in this county and in various parts of Washington county, that attention was prominently directed to the
advantages of the new fuel in the manufacture of iron and steel. Ifollowing the developments in Pennsylvania wells
were drilled in other states. The opening up in 1886 of the gas fields in northwestern Ohio, in Hancock county,
and the subsequent discovery of deposits in eastern and ceutral Indiana, led to the erection of numerous industrial
establishments in these sections.

In 1880 the use of natural gas as fuel in ivon and steel works was restricted to a few mills which obtained their
supply from wells that had Deen driven for oil but developed gas. According to the records of the American Iron
and Steel Association there were 6 volling mills and steel works which used natural gas wholly or in part as fuel
in September, 1884, which number increased to 68 in August, 1886; 96 in November, 1887, and 104 in November,
1889, In the census year, 1800, there were 85 rolling mills and steel works which reported the use of natural gas
for fuel exclusively or in part. Of these works 68 were in PPennsylvania, 54 in Allegheny coanty, and 14 in the
western part of the state outside of Allegheny eounty; 8 were in Ohio, 4 in the eastern part of the state, piped from
wells in Pennsylvania, and 4 in the northwestern part of that state, supplied from local wells; 5 were at Wheeling
and in its vieinity in West Virginia, and 4 were in Indiana.

During 1890 the cost of the natiral gas used for fuel by iron and steel works was $3,566,946. This is the
amount reported as expended by various mills for natural gas, but it is not the: total value of this fuel consumed
in iron and steel manufacture, as many plants in Ohio and Indiana were furnished with gas free as an inducement
to the location of the works in the towns controlling the supply.

Asg early as 1889 the dimiunished pressure of gas at the various iron and steel plants indicated an early

exhaustion of the supply, at least for purposes requiring the enormous quantity consumed Dby industrial

establishments. © The greatly increased rates charged for gas for manufacturing purposes by the companies
controlling the supply led many iron and steel manufacturers to build private pipe lines to the gas fields.
Iven this course has failed in many instances to give the quantity of gas required for both steam raising and iron
and steel making purposes, and many plants during 1890 used the natural gas for manufacturing processes while
‘employing other fuel under the boilers, '

No figures are available of the extent to which natural gas has displaced bltummoub coal as a fuel in the
manufacture of iron and steel. In 1890 many of the mills, which had during the few years prior to this date
employed natural gas exclusively, returned in part to the use of coal. The following 18 a comparative statement
of the consumption of bituminous coal in 1880 and 18%0. by the states which used natural gas, with the cost of the
Tatter fuel in 1890: '

COMPARATIVE STATEMENT, FUEL CONSUMED IN STATES IN WHICH NATURAL GAS 1S USED IN' ROLLING MILLS
AND STEEL WORKS: 1880 AND 1890.

»CONSUMPTION OF BITUMI- COST OF NAT-

NOUS COAL. URAL GAS
STATES, . (Tons.) CONSUMED.
1880 1890 i 1890

9,214, 030 1,727,403 |1 43,301,468

670, 084 1, 459, 482 151, 403
150, 007 130,026 |, (@
161,191 171,774 | 24,075

a Natural gas supplied free.

Penusylvmnn, where most of the gas was consumed, exhibits a marked decrease in consumption of bituminous
coal in the 10 years.

Numerons experiments have been. made in recent years with various forms of gaseous fuel ploduced from coal
or petroleum, but the cost has not been sufficiently favorable to result in the extended introduction of any of the
processes suggested. One establishment in 1390 employed water gas, while numerous plants throughout the
country have found a cheap and efficient fuel in the vast deposits of bituminous slack and anthracite culm at the
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various coal mines, which had generally been considered as waste material by the mine owners. Crude oil was
extensively employed in 189¢ for fuel purposes, the ease with which the degree of leat may be regulated
commending it favorably to the attention of iron and steel manufacturers. - It was used either in special devices
in the heating of iron or steel, or sprayed under boilers for steam raising purposes. The rolling mills and
steel works made no report of the use of oil for fuel purposes in 1880, but the consumption in 1890 for heating and
steam raising purposes amounted to 1,859,138 barrels, costing $1,124,206, or an average of a little over G0 cents
per barrel.
PRODUCTS,

The following comparative statement presents the tonnage of the'iron and steel products, as reported at the
censuses of 1880 and 1890:

COMPARATIVE STATEMENT, QUANTITY OF PRODUCTS, ROLLING MILLS ANI STEBEL WORKS: 1880 AND 1890,

CLASS OF PRODUCTS. 1880 1890
3,411, 562 8,274, 833
2, 553, 248 3, 225, 140
880,806 | 4,385,305
© 03,148 590, 108
Crucible and migcellaneons S1a6)l «oo e iiee i e meansaenerrnasnanan 75,275 ! 74,130

The following comparative statement presents the values of the different iron and steel products and the

percentage that each class bears of the total, for the censnses of 1880 and 1890:

COMPARATIVE STATEMENT, VAL'UE OF PRODUCTS, WITH PERCENTAGE EACH CLASS IS OF TOTAL, ROLLING MILLS

AND STEEL WORKS: 1880 AND 13890,

VALUE, PERCENTAGE.
CLASS OF PRODUCTS, st e e e | e —
1880 1890 1880 | 1800
e ———| —

B ) $208;, 274, 042 | $331, 860, 872 l 100. 00 \ 100. 00
Manufactures of 001 .. cvveeviemmriaeneenans 135, 400, 402 132, 620, 665 66, 61 39. 98
Manufactures of steel 66, 306, 735 102, 8982, 784, 32, 62 58. 18
Miscellaneous produets ...... e 1, 56G, 845 6, 247,423 0,77 1.88

The inereasein the total tonnage of products from 1880 to 1890 was 142.55 per cent, while the value of products
increased only 63.26 per cent. This disproportion is due to the decline which has taken place in the selling price-
of iron and steel products during the past decade, owing to improvement in processes of manufacture and lessened
cost of materials. A comparison of the statistics of quantity of production shows more accurately the changes
which have taken place in the industry than is possible by a comparison of the value of such products.

The most notable increase in the 10 years was in bessemer steel produets, which contributed 53 per cent of the
aggregate output in 1890 and 26.08 per cent in 1880. The inecrease in the fonnage of iron products was 37.05 per
cent, although they.formed 68.98 per ceut of the total prodnction in 1880 and only 88.97 per cent in 1890.

Owing to the decline since 1880 in the selling prices of iron and steel products, there is & decerease in the value
of iron products of 2.05 per cent, notwithstanding an increase of 37.05 per cent in the tonnage. The percentage of
inerease in the value of all steel products was 191.06, as compared with an inerease of 377.15 per cent in the tonnage
of these articles. The comparative statement on the following page exhibits the classified tonnage and value of
the iron and bessemer steel and open-hearth steel products of the rolling mills and steel works as reported at
the censuses of 1880 and 1890. The quantities are stated in tons of 2,000 pounds, except for nails, which are
reported in kegs of 100 pounds each. .
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COMPARATIVE STATEMENT, CLASSIFIED IRON AND BESSEMER STEEL AND OPEN-HEARTH STEEL PRODUCTS,
ROLLING MILLS AND STEEL WORKS: 1880 AND 1830,

IRON. BESSEMER STEREL, OPEN-HEARTI! STEET.
CLASS OF PRODUCTS. Year.
Tons Value. Tons, Value, Tons, Value.

) Y s 1880 $185,400,462 |l $47,405,685 || covoeieioinonn £8, 166, 685
1800 182, 620,665 jl..eveenneanaaet 150,655,612 jl.aeeiieaaai.as 32,984,121
.21 ) s 1880 466, 017 20, 978, 67 T41, 475 87,408, 625 9,105 483, 450
1890 1a 361 622, 224 2, 076, 825 80,272,575 |l oo
Bars and rods, exeept wive rods oo ool 1880 808, 837 44, 609, 564 125,774 8,513, 604 44,430 3, 5'1‘7, 621
1890 1,304,115 50, 048, 590 340, 267 12, 864, 136 1186, 657 5, 604, 689
Cnt nails (kegs of 100 POURAS) . cvveeaiee i nt 1880 5,060, 60O LI 9 T | R N FSO N | IS MU
‘ 1890 2,139, 086 4, b77, &7 3, 704, 604 7,676, 306 13, 340 78, 740
Boilor plates v ovvenmenree e e aveneanes 1880 89, 560 6, 501, 208 [ I e (073 T T,
1890 66, 461 3,158, 819 9, 065 396, 809 80, 720 5, 019,001
Al other 1)1&&33, except nail plates. ... .. | 1880 94, 749 5, G88, 863 bY, 475 148, 144 b1l, 034 1, 428,300
1800 139, 549 5, 073, 520 01, 840 4,050, 021 87,139 4, 587, 464
S ST o S T 1880 o4, 002 BoAT3, 642 || e ee e 1,700 191, 955
1890 154, 521 9, G93, 064 61, 33% 4,037, 226 31, 389 2, 437, 680
53 ) s 1880 128, 321 To010, 408 oo e ieaaae] | hecsevanennncelonnnonnmnacesmanas
. 1890 465, 550 17,621, 186 13,919 530,300 Jleceenrininiiiciilenear e
B T T T CL L L L LR T R PPN 1880 06, 843 [0 TR Y S | T T
1800 128, 317 5, 076, 91 5,429 234, 706 3,532 160, 400
Structural shapes .o oovve i i e 1880 96, 810 5, 520, 719 b57 63, 060 80 8,800
1890 137, 627 G, 941, 474 93, 603 4,520, 411 76, 208 3,092, 074

TRolled ear aX1e8. oo v eieiiiae it e s 1880 2,630 170, 164

: 1890 1,500 47, 500

Hammered ear axlos c.ooooiia oo iiiiiaanooas 1880 21, 881 1, 600, 104
X 1800 36, 545 1, 685, 345 11, 456 6uo, 677 10, 445 G40, 420

Muelk bar for salo.....o.oo e 1880 64, 460 2,440, 041

1800 282, 840 7,411, 148 |

Al other Prodiets . «o.oveer i cai i ccc el 16880 134, 406 9, 186, 287 20, 615 1,364, 162 26, 704 2, 476, 650
1890 . €301, 400 19, 743, 547 1,494, 810 55, 442, 379 173, 861 10, 308, 054

« Inclnded with ** all other plates, except nail plates™, in 1880,
b Includes “hoiler plates”.
¢ Includes billets and slabs sold, wire rods, wire und nail plates,

In the above statement, the tonnage of “Bars and rods, except wire rods”, does not represent the total
quantity of these articles rolled in each year. A number of works produce the bars or rods not for sale but for
farther manufacture by the same establishment into- articles such as Dolts, nuts, and spikes. In such iustu,n(-es
the tonnage of the completed articles, and not the tonnage of the bars and rods from which they are made, i
given, being ineluded with ¢ All other products”.

While it has been the endeavor to confine the statistics of the rolling mills and steel producing works as
closely as possible to the articles which are strictly the products of such processes of manufacture, there are
instauces similar to the abowve, and others which are elsewhere explained, where it has not been practicable for the
owners of these establishments to divide all their interwoven operations and accounts so as to determine what
part should be credited to the manufactuve of bars aund rods and what part to the more finished articles made from
them. - Consequently the capital, labor, materials, and products of such establishments ave tabulated as a whole,
as was doue i 1880, ' o ‘

As previously explained, a number of iron and steel establishments sold. muck bar and steel billets or slabs to
other rolling mills for manufacture into move finished forms. To this extent there is an nnavoidable duplication
in the tonnage and value of products, the muck bar and steel billets sold and included in the table of products as
the output of certain establishments being considered as materials of the works purchasing them, and q.pl)earmg
as the product of the second establishment in the formn of bars, plates, nails, and other products.

During 1890 the bessemer steel works produced 4,051,262 tons of bessemer steel ingots, although the figures
in the preceding table shew that the aggregate uutput 0[ bessemer steel finished products was 4,383,365 tons.
The apparent discrepaney is due to the unavoidable duplication above referred to, the quantity of steel billets and
slabs sold, to other works being inclnded in the table of produets. In 1800 the iron and steel rolling mill
establishments purchased from the steel plodu(,mu works and rolled into finished forms 838,118 tons of beb%emer
steel billets and slabs.
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The following comparative statement presents the total tonnage of the iron and steel products of the rolling
mills and steel works, by states and territories, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, QUANTITY OF PRODUCTS, ROLLING MILLS AND STLEEL WORKS, BY STATES AND

TERRITORIES: 1880 AND 1890. .
: |
1880 1890
SPATES AND TERRITORIES, 7
Taotal. Tron. Steel. Taotal, i Iron. Steel,
O U, JESR NS { ROV PO . —i— e -
The United States........... 3,411, 562 2,363, 248 1,058,314 8,274, 833 ‘ 2,225,140 5, 040, 693
Alabama oovomiiiiiiiii oL, 650 650 [oeiveiiomanas. 53, 205 1 50, Bi 10 1, 655
California .. ) 14, 000 14,000 feomoeninnaaion 56, 747 , 39,303 17, 444
Colorado. .o ovmeaeii e 4, 500 4,500 .. ERREE LT 20, 883 [ G, 597 14, 286
Conneeticut «ocvorvennieenniiminaan 10, 282 16, 203 1,070 27, 727 17,123 10, 804
Delaware «ooooeiiiiieiieiieiien, 31,018 b 1 - O 68, 437 oY, 013 H2¢
District of Colambia...co...oo.ooenn, 284 . 1 | e
GeOPEIA. o iie i an 11,501 P & 11 A R, 2, 838 N4 1 S
THINOIS «eaeriinl i iiee e 322, 490 117, 061 205, 448 910, 048 158,404 The, 241
Indiana. «ovveeenniiniien i 717, 880 T 880 [eeeeiirnens 110, 201 78,731 36,470
U A | D 1, 184 1183 do..ol.
Kansas .. oo e 19, 055 L 3 O |
Kontueky .......... e 65, 643 05,208 | 350 49, 082 #6, 711 12,871
Mane .vernnrneaninn. e anaeaes 8,851 %7 PR " 10,300 10,300 [ooiiiieiiiinas
Maryland. c.oeeiiiiiiiiiai et 47, 609 47,600 [l ' 20, 222 8,479 11,743
Massaehndottseee e iseae i caaiiiea, 131, 734 109, 252 22, 482 150, 621 42, 224 108, 397
Michigan ...cooooaos e aiieeanea, . 23,130 23,180 fo.oieiieaiaaas 40, 688 33,478 7,110
MINNESOTA coveen i eei e aans T U | 2, 563 b1 AR
B0 o314 26, 708 16, 508 10, 200 27, 708 25, 208 2, 500
Nebrasko..ooee e e eeveiiinns 2, 000 1 |
Neow Hampshirve......o..oooooiiaio. 7,978 4,752 3,296 6, 650 4,450 3,200
NOW JOrSeY e mneaemaecimnriaecaacnes 82, 617 66, 030 16, 587 157, 276 89, 818 07,458
Now York........oo...... Sevmeiannas 253, 214 168, 538 80, 676 240, 026 109,472 130,554 .
()hiq ................................ 381,420 272, 094 - 109,335 1,128, 013 .)71, 384 b6, 679
Ponnsylvanif-s-...olecaoiiiioiiiian, 1. 661, 784 1,071, 098 590, 636 4,770, 976 705,202 3,065,774 -
Ruode Island . 8,134 8184 |eiiviiiiiiaas © 13,006 1.}, 006 |oonieeinaiia.
TENNEHEEEO ¢ cvvmvmmeecemanaaaananans 28,126 25, 881 2,745 20, 651 20, 521 130
VRIMONE .« oeeeceemmaeenernannennns 8, 000 1,500 4500 Neree e
Virginda . .oooooiiiii e 35,176 35,1796 |l 62,442 50, 655 1,787
West Vivginia. o.ooovianaiiiioo. 67, 437 67,437 el 259, 838 39,223 220, 615
Wisconsin......o..ooooeoia 60, 653 L60,0688 [o...... e T4, 695 ' 48, 647 26,148
Wyoming .oovvveniiiiiianiaan 9, 700 9790 [..ooiiiiiios 9, 305 9305 foceeeomaaan,

ORUDE STEEL,

The total production of steel in the United States in the form of ingots or direct castings during the census
year 1890 amounted to 4,675,610 tons of 2,000 pounds, as compared with 1,150,667 tons produced during 1880, an
jncrease of 3,524,943 tons, or 306.34 per cent. The comparative statemeut on the following page shows the
production of the various kinds of steel in the form of ingots or direct castmgs, by states, as reported at the
censuses of 1880 and 1890, : . :
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COMPARATIVE STATEMENT, QUANTITY OF CRUDE STEEL, INGOTS, OR DIRECT CASTINGS, ROLLING MILLS AND
STEEL WORKS, BY STATES: 1880 AND 1890.

AGEREGATE. BESSEMER STEEL. OI'ESTES;\“TH ‘ CRUCTRLE STEEL, mscg&gggmus
(Pons,) ('Lons.) ('_l‘uns‘.') | (Tons,) (_"l‘bus.)
STATES, ;
1880 1890 : 1880 1890 1880 1890 ; 1880 1890 1880 1590
The United States......co..vvnevenon... 1, 150, 667 ad, 675,610 985, 208 L ad 051, 36" 84, 302 | 537, 639 t 76, 201 82, 748 4, 956 3, 801
AlADAMA. e e K11 I N . [
Cnlifornin.. 8,456 |l e
Colorado... 17. 062 l ............ 17,952
Conneeticnt 1,743 '.. .- s
LIRS « oo e e L 873, 551 253, 514 870, 776
B 5 T E N : L2000 e
Kentueky v i 350 e e
Maryland........_.. F D | P
Massachusetts . . 15,753
Maehigan coovns e e 4 '3, 600
MARSOMIT v e e e e e 401 L T D -
New Hampalire .. ... iiiiiioiiiiinan ... 4,521 H 3 (10 B DA U 4,521 8,700 Hoeeenivnidooioina, I
NOW JOPB0Y -+ vnevmme e e e ecaeneaaans 11,042 23,087 oot 480 | 15,5564 10,492 7,438
New York 86, 745 113,081 84,.160 105,402 (... 1, 300 2, 585 )_7, ks I | PR IR
(€] 01 1 T 107, 883 43,043 82,811 381, 098 34,712 G1, D45 00 foeomei el
Pennaylvania 687, 433 2,971,270 550,314 . 2,476, 018 36,044 | 429, 913 60, 303 62, 078 3,872 3,261
Tennesgeo 4,000 150 {eveeeeiannnn bemaeameenan 4,000 |_oooiaeiiif|emnnnaenns IR T | IO R
3000 ol L 8,000 fooo i O
.............. 180,664 fo..iiioent BE: i S el KCCRTCREPR | (TSEEEREEH FLRRRRRRS

[ Inclndmg 77,832 tons of Clapp-Grifiiths steel made in Ilinois, Massachusetts, and Pennsylivania, and 4,884 tons of Robert-Bessemer steel made in Ilinois,
Aichigan, and Pennsylvanin,

During 1880 14 states contained steel making establishments, and stecl was produced in that year in each of
these states except Rhode Island and Maryland. In 1890 steel works were located in 19 states and steel was
made in that year in each of these states except Kentucky, Missourd, and Virginia.

Pennsylvania continues to occupy the position of the leading producer of steel in the United States, producing
57.13 per cent of the total production in 1880 and 63.55 per cent in 1890. Illinois was second in rank in both
years, and Ohio was third.

Trom 1880 to 1890 the inerease in production in Pennsylvania was 351.95 per cent, in Illinois, 243.15 per cent
and in Ohio, 810.67 per cent. Since 1880 the manufacture of steel has been rLb'mdoned in 2 states, namely,
Rhode Isl‘md and Vermont, and 7 states have engaged in its production, namely, Alabama, California, Colorado,
Indiana, Michigan, Vn*gmm, and West Virginia, '

MACHINERY IN ROLLING MILLS AND STEEL WORKS.

The following comparative statement shows the equiptent and capacity of the rolling mills and stcel works,
as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STEEL WORKS: 1880 AND 1890, (a)

. MACHINERY, 1880 1890 | Increase,
Singlo puddling JIMACEs . .oeee i vaer i ecmmeraia i s 4,870 4,853 477
Henting furmaces «o e e ine it et e iancieia e reanans 2,022 2,812 290
BOSSCMOT CONVOTIBTS vanmaanmeeen s mceiinmnsaancremtsssaannsraacnrannnn 24 b7 || 73
Open hearth farnaces. cco o oo e 37 129 92

Crueible pots which ean be used at each heat..........ooooiiiiiiiiis 2, 601 2,606 ¢85
TLAINTGTS + wc o emmv e vmamamir eeee e e nas .. 458 625 167
Cut nail MAChINEA oottt iiiene e 3,775 5,909 2,184
Traing of rollg. e e i i iiiraeeaaaae e e aterema——as 1,342 1,557 A5

Aggrogute daily capacity in finished products, net tons

22, 008 46, 565 24,467
a Tneludes machinery in both active and idle cqtublis‘hmvnts

b Includes 9 Clapp-Griffiths and 8 Robert-Bessemer converters.

¢ Deerease,

In addition to the increase in the number of bessemer converters and open-hearth steel melting furnaces from
1880 to 1890, the tendency duringthis period has been toward the employment of much larger vessels and furnaces.
Except in a few instances where bessemer converters of 2 and 3 tons capacity have been added to iron rolling
mills for special purposes, the old standard vessel of 5 tons capacity has been superseded in the larger works by

i

o s s
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converters of from 10 to 12 tons capacity per heat. In one establishment bessemer eonverters of 15 tons capacity
have been erected. The open-hearth furnaces in 1880 had a capacity ranging from 7 to 10 tons per heat, but in
1890 many works contained steel melting furnaces with a capacity of from 20 to 30 tons each,

The daily capacity of the rolling mills and steel works in tons of finished products has more than doubled
since 1830, This great expansion has been largely due to the use of more extensive plants and greater efficiency
in the handling of the improved machinery employed, although the substitution of steel for ivon has contributed
to this growth in an important degree, the rolling of steel insuring a larger output than is possible in the
manufacture of iron produets. The heavy output of bessemer steel works are not so much the result of greater
rapidity in the completion of the various processes of manufacture as they are to the shorter period of idleness
which is allowed to intervene between the completion of one operation and the beginning of another.

FORGES AND BLOOMERIES.

The manufacture of charcoal blooms and hammered bar iron dirvect from iron ore and of charcoal blooms from
pig and .serap iron is rapidly succumbing to the competition of modern processes of iron and steel making, the
industry in 1890 occupying an insignificant position as compared with its importance a decade or two ago,

In 1880 the establishinents engaged in the manufacture of wrought iron direct from iron ore were located in 8
states, the works in Missouri, New Jersey, New York, and Pennsylvania producing blooms and billets, while those
in Greorgia, North Carolina, Tennessee, and. Virginia made hammered barv iron. The forges in the southern states
were of small size, usually containing 2 forge fires, and were able to produce in a day about 250 pounds of
hammered bar iron to each fire. Many of these quaint iron making enterprises were to be found in the
mountainous districts of eastern Tennessee and western North Carolina. They were operated ouly at irregular
intervals, depending upon the wants of the neighboring blacksmiths, and also upon the supply of water in the
mountain streams which furnished the power to operate the blast and hammer. The ancient “trompe?” ov water
blast was employed by these works, furnishing a fhirly steady blast for the forge fives. With the advent of
railroads into these districts, bringing the cheaper products of more modern methods of manufacture, the
necessity which called into existence these primitive works has passed away. One by one the forges have been
abandoned and dismantled, and the industry in the southern states may be considered as practically extinet,
Primitive as these forges were in character, the bar iron prodiiced was of good quality, and the passage of these
works from activity to idleness marks an important step in the progress and advancement of the iron and steel
industry. .

Of the production of charcoal bloems and billets from iron ore in 1880, New York contributed 83.92 per cent;
Pennsylvania, 0.47 per cent; New Jersey, 1.39 per cent; and Missouri, 10,63 per cent. Since 1880 the decline in.
the prices of iron and steel products has led to the substitution of other forms of material for the products of
these small enterprises, and the majority of the works which were active at that date have been abandoned.
In 1890 New York was the only state producing wrought iron blooms made direet from iron ove, the forges being
located in the Lake Champlain district, where an abundant supply of rich iron orve was obtainable, The product
of these works consisted of charcoal blooms and billets, which were highly esteemed for use in the manufacture
of plate and sheet iron and fine grades of steel.

Blooms from pig and scrap iron were made in 8 states in 1880, the larger part of the production of that year

"being the output of works in Pennsylvania, Maryland, New Jersey,and Virginia. These blooms were used in the

manufacture of plate and sheet iron wire, and for other purposes requiring a high grade of material. The
production of blooms from pig and scrap iron has also seriously felt tlie competition of the products of less costly
processes of manufacture, : ' '
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MANUFACTURING INDUSTRIES.

The following comparative summary presents the leading statistics relmmng to the forge and bloomery industry,

as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY,

IFORGES AND BLOOMERIES: 1870,

1880, AND 1800, (u)

ITEMS. 1870 (b) 1880 1890

Number of establiShments. ... oo it iiaaeaice i ea e 82 ©98 20
Capital ool areanemnaaan e $4, 506, 733 $3, 015, 213 $876, 470 !
Miscollaneons oxXPenSes. o i cieceeceeieeactaaaaaane [G)] (0) $54, 680 ?
Average number of omployés (aggregate) 2,902 2,939 486 ‘
Total WAZES .o oviiveeinaae i $1,105, 904 $915, 395 $216, 374
Officers, flrm members, and clerks...... ..oooioaoian TN {d) () J PO A

AVOTAZO NUMDET .« cenrt et eemamsenean s caimamnemame e enannaneennaarlenassmneseannaeslonnmreaaienans 15

B e I g g O P .- #17, 309
ALl 0thor employis. <o o e (d) (€1 R P

BB T 11175 O o P e 471

B o $109, 0G5

Cost of materials nsed $5, 685, 466 $2, 546, 915 $905, 208

Value of prodnets (€)..... e te e bttt mm e emeaiacsaanenananan $7, 647, 054 $3, 068, 074 $1,183, 494

T'ons Of Prodiitets «ove e ot oo, i i e rit i eir s it enranneaeas 110, 808 ; 72, 557 34,775

@ This statement includes only 'u,tlve eatablishments for tho censusecs of 1880 and 1890; qu(-h vstublmhmontq were not roportod separately at the consus

of 1870,
b Seo remarks in regard to the depreciated currency of 1870,
e Not reported.
d Not reported separately,
¢ Includes values tor which tonnage was not reported.

The following comparative statement presents the leading statistics of the forges and bloomeries, by states,

as reported at the censuses of 1880 and 1890:

COMPARATIVIE STATEMENT

FORGES AND BLOOMERIES, BY |

STATES: 18%0 AND 1890, (a)

AVERAGE NUMBER OF EMPLOYES z
Numf])er AND TOTAL WAGES, Cost. of mato. | Value of prod
X o R : 1 nato- e of prod-
SEATES, Yoar |ogtablish.|  Cupltal. viols used. | ucts,
ments. Employés. Wages. .

Thoe 1fnitec1 R L R 1880 93 3,015, 213 2,039 $915, 305 $2, 546, 015 '$3, 068, 074

1890 20 876, 470 486 52186, 374 ‘005, 208 1,183, 404

GO « oot e riaiia e vrirre e ee i e aeeananes 1880 3 11, 800 49 G, 835 16, 635 87, 200

DL N IR BRSNS ISR SO ISR AR

Maryland ..veeennnn... e emeenatimeereteaeas e eanans ' 1880 1 G0, 00 67 18, 138 102, 726 219, 660

18I0 L. e | IS ereanea. LETEPRERIPETEPRPR

ALASSACHUSELES - teenensansinereerennisionneeanenaanss 1880 1 5, 000 8 564 1,80 | 2,800

1800 e e e | e ean ey

B 8 1T 1 v O S 1880 3 8, 400 165 80, 0n0 151, 500 ‘ 200, 000

2 e | U S S | P R

P Y e RN 1880 i 114, 000 123 30,187 152, 643 209, 095

L 1 P O | S ORI PR e

New York.ooveocmamoammviannnnnas seeeenemereee ey 1880 20 2, 214, 000 1,489 471,831 064, 421 1,478, 356
1890 9 HLT, 434 154 61, 050 279, 503 366, 843 -

North Caroliana. . oo onoie it iiiiineanns PSRN " 1880 9 100, 400 63 7, 907 11,792 41, 086

1 | O S DO

Pennsylvanin «ooooe il e 1880 26 978, 000 660 243, 43 1,027, 805 1, 556, 800

B LT T 1880 15 30, 200 148 21, 090 26, 654 ' tid, 781

e | S | N S ..

BT L3 R }ggg 8 a5, 213 167 56, 007 90, 905 158, 888

L O 1 I PO U [T AU IS [P EU s

Allotherstates . c.oeveeinoiiiiiiiii il €1800 11 350, 016 : 332 155, 324 } 625, 705 826, 651

. l

o This statement ineludes only active establishments.

b Includes 15 officers, flirm membors, and clerks and their wagos, amounting to $17,300, distributed as follmvs New York 7, $10,800; Peuusyl Luﬁ Maryland,
and Now Jersey 8, $6,500, These classes were not reported separatoly at the census of 1880, '

¢ Includes states grouped in ovder that the operations of individual ostubhshmonts may not bo disclosed.

Maryland 1, New Jersey 1, and Pennsylvania 8,

These ostablishmonts are distributed as followas:
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CAPITAIL.

The following comparative statement shows the different items of capital in active and idle establishments in
forges and bloomeries, as reported at the censuses of 1880 and 1890. . There were no plants 1'0ported in eourse of
construction. ’

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL, ACTIVE AND IDLE
ERIES: 1880 AND 1890.

ESTABLISHMENTS, I‘ORGLS AND BLOOM-

CAPITAL.
. Number
CTLASS OF BSTABLISHMENTS. Year. Ofﬁfjﬂb‘ nn}:}l;ligg:"g: ol L{}ﬁ?gﬁgﬁcﬁr‘o{fﬂd
ments, Total. ! m]&’ 0O uiets on hand,
implements. c“l?(l)l(: ‘;l‘l,gbli:’l I
L1011 G R 1880 118 B4, 305, 903 $2, 801, 550 $2,004,413
1890 32 1, 074,970 402, 500 012,470
Establishments in operation. .......cc.ooo..oi. .. 1880 03 3,015, 213 2, 018, 800 1, 896, 413
1890 20 876, 470 338, 000 §38, 470
Idlo establishments. ......oooocoiiveiiiinann.. 1880 25 480, 750 282, 750 198, 000
. 1890 12 i 198, 500 124, 500 74,000

EMPLOYNS AND WAGES.

The following statement shows the average number and total wages of officers or firm members and (,](,l‘kb
and the average number and total wages of skilled aud unskilled employés, as reported at the census of 1800:

AVERAGE NUMBER OF EMPLOYES AND T()TAL WAGES BY CLASSES, FORGES AND BLOOMERIES: 1890,
AVERAGE NUMBER OF EI\IVPLOYES AND TOTAT WAGES.
CLASSES, Agpregates. Males above 18 yoars, 3 Children.
;}aﬁ:ggf Total wages. | Number, Wages. Number Wages.
All clnsses. ...... 486 $216, 374 483 $216, 014 3 $860
Officers or firm members. 11 16, 100 11 16,100
ClOTRS vevmnecamannsnnnnns 4 1,260 © 4 -1, 200
Sleilled. oenemeerenanenn. 317 150, 943 317 150, 948
Unskilled...oooniiianeen, | 154 48,122 151 47, 762

The following statement presents the average nuber of employés at the different weekly rates of wages:

AVERAGLE NUMBER OF SKILLED AND UNSKILLED EMPLOYES AT DIFFERENT WEREKLY RATES O WAGLS, FURGES
AND BLOOMERIES: 1890.

[ROT INCLUDING OFFICERS, FIRM MEMBERS, AND CLE;RKS)]

AVERAGE NUMBER OF
EMPLOYHS.
WEEKLY RATES OF 'WAGES, e e
, Mlﬂﬁlgf'egifgye Childven.
B ) 1 1 AP P 468 3
Under $5..... 6 3
g5 andover bubunder $0- ...l Il eviennendann
%6 and over but under $7... .- 85 fieiirniinen
$7 and over butunder $8..._.. ... ..ol . [ -2 (R
g8 and over but nnder $9.. ..o, . i1 J P,
$9 and over but under $10......... et e aaeaa e 86 fooooa..-.
$10 and over but under $12. .. oooeraeeuie e iiiiiiaanans 113 loieeeiao.
$12 and over but under $15. .. . ; 102 el
$15 and ovor but RAer $20. ceoee e vre i vee i rmaaamaaaas L R
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MATERIALS USED.

The following comparative statement presents the total quantity and cost of each class of materials consumed
by the forges and bloomeries, as reported at the censuses of 1880 and 1890. With the exception of charcoal, which
is reported in bushels, the quantities are given in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST O MATERIALS USED, FORGES AND BLOOMERIES: 1830 AND 1800,

‘ 1850 1890
. CLASS OF MATERIAL.
Quantity, % Cost. Quantity. Cost.
$2,546,915 |l iiiolo

RS 41 11 J N © 79,610 631, 540 18,807 ]

30 T D) N 38,113 046, 375 . 8, 227 145, 867
Old serapdron «voocieeioiiiiianoan, 8,033 215, 576 24, 000 359, 777
Charcoal . 13,014, 361 £12, 615 4, 056, 4135 270, 082
Anthracite coal......oooioiiiiain. 340 1,920 398 046
Bituminous coal ..aeenoaoiai L., 1,613 4,298 1,300 3,300 3
COKO e meeene et aneeeee e, 6, 665 31,241 1,405 5, 604
All ather materials .....ooovaiim i aiime i 5,050 [feoneanceronconen 9, 045

|

The production of wrought iron from ore has decreased from 37,633 tons in 1830 to 9,347 tons in 1890, while
g y 3 ’
the production of blooms from pig and scrap iron has decreased from 34,924 tons in 1880 to 25,423 tons in 1890,

PRODUCTS.

The following comparative statement presents the produetion of the iron ore forges and pig iron and scrap
iron bloomeries, as reported at the censuses of 1880 and 1890. The quantities are stated in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS, FORGES AND BLOOMERIES: 1880 AND 1890,

1880 1890
CLASS OF PRODUCTS, - -
Tons. Value. Tons, Value,
Total..... R RN P, Cemenn- $3,008,074 |l.ooaooao..] $1,183,404
Blooms and bay iron divect from iron orve,....... 37,633 1,812, 380 0,347 150, 843
Blooms from pig and serap iron 2,129, 983 25, 428 821,108
Other produets 25, 761 |loeeweeoeaa.s 5,483

In 1870 there were produced 110,803 tons of charcoal blooms and Liammered bar iron.

MACHINERY,

The following comparative statement presents the equipment and total daily eapacity of the forges and
bloomeries, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, EQUIPMENT AND TOTATL DATLY CAPACITY, FORGES AND BLOOMERIES: 1880 AND 1890.

ITEMS, 1880 1 15990 Deereaso.
Number of fives ....ovuniiiiiianii ., O S 495 202 203
Number of BAMMOrs ... vveeti it it oot e 141 30 102
Total daily eapacity, in tong of blooms, billets, or bars...e.ee..v.o... ‘520 205 225

!
i

a




COMPARATIVE STATEMENT,

IRON AND STEEL MANUFACTURL.

THE INDUSTRY CONSIDERED GEOGRAPHICALLY.

In the presentation of the iron and steel industry of the various sections of the United States, the states may
be regarded as comprising four grand divisions: the New England states; the middle states, inclnding New York,
New Jersey, Pennsylvania, and Delaware; the southern states, including the iron making states of Maryland,
Virginia, West Virginia, North Carolina, Georgia, Alabama, Kentucky, Tennessee, and Texas; and the western
states, including all states west of Pennsylvania not included in any of the other grand divisions.

The following comparative summary presents the leading statistics of the iron and steel mdnstly by totals.
of these grand divisions, as reported at the censuses of 1880 and 1890:

JRON AND STEEL INDUSTRY,

BY GEOGRAPHICAL DIVISIONS:

427

1880 AND 1800. (a)

' .
Nimber AVERAGE NUMBER QF EMPLOYES
[ 4 AND TOTAL WAGES. . . . \
SOGRAPHIC FTSIONS s | OF estab- ST, i Cost of materials] Value of prod- | Tounage of prod--
GROGRAPHICAT, DIVISIONS. Vear, lisl Capital. [ used. nets. () s
ments. ' Lmployés. Wages.
N J e et —_ S —
. R . : |
The United States.............. £1880 02 $200, 004, 006 d140, 708 d$s5, 451, 510 $191, 271, 150 $20G, 67, 68T 7,205, 140+
1890 710 el 044, 84 j175 506 S95, 736, 192 327, 272, 845 478, 087, 519 18, 216, 215
New England stato8.....oooiiecmanan .. 1880 49 10, 490, 408 S. 54 3,357, 011 9, 518, 670 14, 558, 627 212, 980+
1890 32 13,924, 150 G, 844 8, 521, 475 9, 286, 050 175, 105, 441 242, 639
Middle states ..ovieino il 1880 440 182, 814, 213 7, 055 31, 348, 225 113, 432, 592 180, 484, 560 4, 492, T46°
1890 390 250, 833, 069 108, 592 59, 014, 027 164, 226, 674 204, 048, 406 10,613,068
Sonthern states. ..o ool 1880 130 21,042,311 19, 728 5,016, 868 13, 739, 624 23, 000, 074 415, 285
1890 109 438, 051, 452 17, 60l 7, 669, GOo 27, 047, 767 'SJ 082, 162 2,207,184
Western states . .. ool 1880 173 44, 658, 033 37, 461 14, 828, 506 54, 580, 364 T8, 608, 424 1,044, 1701
1890 188 100, 035, 973 42, 469 24, (631,000 01, 718, 85k 124, 551, 520 §,uB3, 339

@ 'This statement inclndes only active establishments,
1 Includes values for which tonnage was not reported. '
¢ or explanation of thoe apparent (llsclep'mmw in the duta for 1880 seo remarks in regard to the inclusion of eapital, t‘mplnyuq, and wages relating fo mining-

and other operations.

d Does not inelnde 180 employés and $26,276 wages reported by an idlo establishment in Minnesotn and ineluded in the totals published at the consns of 1880,

Thege employés wer

¢ engaged in making ropaivs to plant,

¢ Includes hired property valued at $8,278,058, distributed as follows: New England states, $115,000; middle states, $3,188,000; sonthern gtates, $1,288,000,,

western states, $3,687,058.

This item was not reported separately af the ecensus of 1880,

S Includes 4,325 officers, irm members, and clerks, and their wages, amounting to $6,402,236, distributed as follows: New Iingland states 199, $207,157;
Choeso classes woro not reported separately at the consns of 1880,

widdle states 2,484, $3,747,602; southorn states 530, $806,415; westorn states 1,002, 1,611,062,

NEW ENGLAND STATIS.

In 185() each of the New England states contained cstablishments engaged in the manufacture of iron and

steel, but in 1890 this industry is reported in but 5 of these states.
the manufactare of iron and steel i 1880 have been abandoned.
Thefollowing comparative summary presents the leading statistics

New England states, as reported at the censuses of 1870, 1880, and 1890:

The 4 establishments in Vermont engaged in

relating to the iron and steel industry in the:

COMPARATIVE SUMMARY, TRON AND STEEL INDUSTRY IN THE NEW ENGLAND STATES: 1870, 1850, AND 1890 (a)

JUNDATEN 1870 (b) 1880 () 1890
Numnber of ecatablghmentd. v reeiaieon e ar e +£8 49 32
L0 3 1 T e $4, 909, 000 $10, 490, 408 13, QQ-L, 150
Miseellanenus eXPeIECH . sueae v rnrrs e vmmaereaamase e aaaa e oemnn () () $418, 578
Average numhber of employég.ceceeanc i ST . 3,815 8, 654 G, 844
TOtAl WAZ08. v v e vmemmeesamee e am i crce i r e s s $2, 108, 719 $3, 867, 911 $3, 621,475
Officers, firm membevs, and clerks:
AVerage utmber. (o aee it ie e aana 109
Total wages .-..... $207, 157
All other employdés:
"Average number 6,645
Total wages..... U R $3, 224, 318
Cost of materials used............... R R N 7, 358, 150 $9, 518, 570 $9, 286, 050
Value Of Prodets ooveeeonne e it a e F$L0, 824, 603 $14, 558, 627 $15, 105, 441
Tons of Products «coeeeemennioniieiien s PN 134, 520 212, 980 249, 039

@ This statement includes only nctive estublishments for the consuses of 1880 and 1840; such establishments were not reported separately at the census of’

1870,

b For explanation of the apparent t'llsuepnncleq in the data for 1870 and 1880, see remarks in regard to the depreciated currency of 1870; nlho in regard to the:
incluaion of eapital, employés, and wages relating to mining and other aperations in the figures for 1880.

¢ Tncludes hired property, valued at $115,000,
d Not reported.

¢ Not reported

separately.

7 Includes values for which tonnage was not reported.

This item was not reported separately at previous censuses.
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Notwithstanding the decrease shown in the number of establishments in 1890 as compared with 1880, there
has been an increase in the amount of capital and in the value of products. It is proper, however, to state in this
conneetion, that the growth of the New England iron aud steel industry during the past 20 years, as shown by a
comparison of the total value of products in 1870, 1880, and 1890, is due mainly to the development of a single
concern engaged in the manufacture of the more highly finished products of iron and steel.

The following comparative statement presents the leading statistics of the iron and steel industry of each of
the New England States, by states, as reported at the censuses of 1880 and 1890:

MANUFACTURING INDUSTRIES.

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE NEW ENGLAND STATES, BY STATES: 1880 AND 1890. (a)

I AVERAGE NUMBER OF EMPLOYES
Numlber 3 AND TOTAL WAGES. Costiof materinls | Value of prod
T ATES - 0 . i d r a rod-
STATES. Year. establish- Capital. 1 used. uets,
ments. Employés.- Wages.
The New En "Lm(l 31 ) (0 S 11880 49 $10, 490, 408 8, 654 $3, 857,911 $9, 518, 570 $14, 658, 627
1890 342 ¢13, 224, 150 a6, 844 a3, 621,475 9, 286, 030 lo, 1U.), 441
Conmeetiont. oo i 1880 17 2, 657, 000 685 331,184 1,841,225 1,098, 698
1800 13 2,189, 521 600 418, 189 1,324,078 2,087,618
LI 51 - S T T 1880 3 450, 000 700 141,494 380, 511 583, 328
3 | g g | B T T
Massachusebts. . ove et r i rne et as 1880 24 G, 163, 408 6. 513 2,576, 539 6, 657, 232 10, 288, 921
. 1800 15 9, 005, 555 5,837 2, 652, 038 6, 951, 018 11,201, 149
New Hampshire .ooeeenmmomm i 1880 2 [ 650, 000 200 127, 690 523, 355 807, 840
2 | g | e
RhodoTalanml ..o e ir e iiimaeamaaaieeracaeeanenas 1880 1 350, 000 276 130,969 375, 347 488, 040
21800 I | O T
Y OEIOD e« v av e sneenaeeeansernssneosnrmannasssnaanans.| 1880 2 320, 000 101 80, 035 240, 900 302, 300
1890 . T I
Al other StateB o v i mee ittt 21890 4 2,028, 074 817 451, 247 1,010, 954 1, 866, 674

a Thig statement includes only active establishments.

b Por explanation of the apparent discrepancies in the data for 1880, see remarks jn regard to the inclusion of eapital, employés, and wages relating to mining
and other operations.

¢ Includes hired property valued at $115,000. This item was not roported separately at the census of 1880.

d Includes 100 officers, firm members and clerks, and their wages amounting to $207,157, distributed as follows: Connecticut 41, $55,784; Massachusotts 127,
$182,064; nll other states 81,$58,409. Theso classes were not,lepmtod separately at the census of 1880.

¢ Includes states grouped in order that the operations of individual estnblishments may net be disclosed. These establishments ave distributed as follows:
Maine, 2; Now Hampshire, 1; and Rhode Island, 1.

CaprrAr.—The following comparative statement shows the different items of capital in active and idle
establishments in the iron and steel industry in the New England states, as reported at the censuses of 1880 and
1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISIIMDNTb
INDUSTRY IN THE NEW ENGLAND STATES: 1880 AND 1880,

IRON AND STEEL

CAPITAL.
. : I\t]'nmb({,;'
A T v . of estab- Tand, stock, and
CLASS OF ESTABLISHMENTS. Year. | " m.mﬁmle(};?g&ols finished prod-
ments, Total, and uets on hand,
implements. c“rsélce;":};lhlfg%ls
L SO 1880 61 a$ll, 560, 408 6, 305, 436 5, 254, 078
1880 35 013, 415, 450 4,958, 545 8, 450 905
Eatablishments in operation.....eeeevaaat. Ceeen] 1880 49 10, 400, 408 5,700, 435 4,780, 973
1800 . 49 13,224, 156 4, 830, 545 8, 303, 605
Idle establishments. cvoevewseivmenennniaereenna. 1880 ’ 12 1, 070, 000 605, 600 485, 000
1890 3 191, 300 128, 000 63, 300

a See remarks in yregard to inclusion of capital relating to mining and other operations in the figures for 1880,
U Ineludes hired property valued at $115,000. This item was not veported scparately at the census of 1880.

BLAST FURNACES,

During the census year 1890 there were produced by the blast furnaces of New England 34,335 net tons of
pig iron, valued at $886,438, as compared with 30,957 net tons of pig iron, valued at $1,020,896, reported at the
census of 1880, In 1890 the pig iron industry of New Tngland, including active and idle establishments, was
confined to Maine, Massachusetts, and Oonnecticut; Maine contained 1 establishment with 1 furnace,
Massachusetts contained 2 establishments with 4 {furnaces, and Connecticut contained 7 establishments with
Y furnaces. The pig iron industry -of Massachusetts and Connecticut is located in the western parts of these
states, in what is known as the Salisbury district, charcoal constituting the fuel used in the furnaces. The iron -
manufactured is consumed chiefly in the manufacture of sar wheels, for which purpose it is especially adapted.
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The following comparative summary presents the leading statistics of the blast furnace mdustry of ‘uhe New
England states, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, BLAST FURNACES IN THE NEW ENGLAND STATES: 1870, 1880, AND 1890. (o)

ITEMS. ’ 1870 (b) 1880 (b) 1890
Number of establishments. ...oo.ocuv.liiee et et iaeeeaaereeanns 113 | 10 7
Capital oo i e eemnaaaaana $1, 565, 000 $1, 974, 000 $1, 761, 253
Miscollancous OXpenses ..vevneeivereaneanns (e) ’ (¢) $110, 073
Average number of employés (aggregates) . 013 865 216
Total Wages «occvviinii it ieiecaaaa e e eiemeieaanmaaan. $487, 035 $288, 959 $100 581
Officers, firm members, and clerks:
Average number. . ... it eaa e, . (d) (di 18
Total wages .occuannnnnen. T $24, 547
All other omployés: ‘ -
ATErage DUMDET. L oo et it (d) - (dy 108
B B O] P (R $70, 034
Cost of materials 8ed .. oo i v e - $1,202, 031 $677, 862 4634, 052
VAL OF PEOQUCES - e e e e vee e ee e am e e m e e e e e men e aenn s $1, 787, 850 e$1, 04%, 806 #88G, 438
ToN8 0F PrOQIOLS « e n ittt et aiaareaa e amean e s e e e 34,471 10, 957 34, 335

i

¢ This statement includes only active establishments for the censuses of 1880 and 1890, Such establishmoents were not v oportedseparately at the census of 1870
b Yor explanation of the apparent diserepaneies in tho data for 1870 and 1880, see remarks in rogard to the deprecintod curreney of 1870; also in regard to tlw
inclusion of capital, employés, and wagos relating to mining and other operationa in the figures for 1880,

¢ Not reported. . d Not reported separately. e Includes values for which tonnage was uot mpm‘ted.

Cariran.—The following statement shows the different items of capital in active aud idle establishments in
blast furnaces in the New IEngland states, as reported at the cenguses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLIZ ESTABLISH“\ILN’[‘S BLAST FURNACES IN
) THE NEW ENGLAND STATES: 1880 AND 1890, '

CAPITAL.
Number ‘ ) ;' 7
CLASS OF ESTABLISHMENTS. Year. | of estab- Buildings, I"j'i'll“i]'lnt;“lcl",ml"l
mets, Total machinery, tools, Hahied ]1"”]( .
’ und Saah . bilLs
implements,. receivable,
B ) S 1889 14 a$2, 149, 000 | $420, 500 $1.722, 500
1890 10 1, 042, 553 680, 794 1, 261, 759
Establishments in operation.....ooovvveenian.. 1880 10 ) 1, 474, 000 376, 500 - 1 597, .)(IO
1800 . 7 1,761, 253 : 552, ’TD—L 1, 198, 459
Ldle estoblishments . ...oooeiimiiiiiiensenaaaao 1880 4 1‘75, 000 50, 000 125, (00
1800 3 191, 300 128, 000 (3, 300

a Beo remarks in regard to the inclusion of capital relating to mining and other operations in the figures for 1880,

Of the 4 establishments that lhave been uba;ndoned sinee 1880, 1 was located in Vermont, 2 were in
Massachusetts, and 1 was in Connecticut. '

EMPLOYES AND WAGES.—It is impracticable to maku a colrect comparison of the number of employés and
wages for blast furnaces in 1880 and 1890; the figures for 1880, as previously explained, often including not only
the Inbor dirvectly employed at the furnaces, but also the labor engaged in mining and other operations conducted
in direct conneetion with these establishments.

The following statement presents the average nuinber and total wages of officers or firm members and clerks;
and the average number and total wages of skilled and unskilled employés, as reported at the census of 1890:
AVERAGE NUMBER OF EMPLQYES AND TOTAL WAGES BY CLASSES, BLAST FURNACES IN THE NEW ENGLAND

STATES: 1890.

AVERAGE NUMBER
OF EMPLOYES AND
TOLAL WAGES,

CLASRES, . (Males alove 16 years.)
Employ6s. | Wages,
AT CIABSES < et eeaea e ene e meananns IO : 216 | $100,581
Officers or firm MEMBETS -« e v v nnmee et etece e s raie e 11 18,500
L3 SN 7 L 6,047
Skilled . ... 76 32,948
Unskilled 122 43,080
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The following statement shows the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYLb AT DIFFERENT WEEKLY RATES OF WAGLES, BLAST FURNACES IN THE NEW
ENGLAND STATIS: 1890.

[N(.)T INCLUDING OFPFICERS, FIRM MEMBLERS, AND CLERKS.]

Average Average
number of number of
WEEKLY RATUES OF WAGES, cmployts. WEEKLY RATES OF WAGES, omployés.
(Males above . (Malesabove
16 years.) 16 years.)
Total oaniriiieie e 49 and over but nnder $10. ... .ovinnnnn 63
] ’ . $10 and over but undor $12. ... - e 47
Under$io. ..o o $12 and over but under $15.... v an.n- 7
$5 and over hut under $6............. $15 and over bub under $20. ... enoen.. 1
$0 and over hut under §7.. $20 and over but nnder $25. ..ol caaiiaiiiis
$7 and over but under $8........_.... 25 A1 OVEE - m e e eeeeeeeaaenenenen 6

$8 nnd over but under $9.. ... ...

During the census year 1890 the blast furnaces of New England were in operation an average of 8 months
-each, and the average term of employment for labor was 9 months. Furnace employés worked 12 hours per day,
7 days each week; yard hands worked 10 hounrs daily for 6 days of the weelk. " '

MATERIALS USED.—The following comparative statement presents the quantities and cost of the materials
~consumed by the blast furnaces of the New England states, as reported at the censuses of 1880 and 1890. Quantities
are stated in tons of 2,000 pounds, except chareoal, which is reported in bushels.

CCOMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, BLAST FURNACES IN THE NEW ENGLAND
STATES: 1880 AND 1890.

1880 ]‘ 1890
CLASS OF MATERTAL, - |
Quantities. Cost. Quantities, |- Cost.

L B NP "G677,862 Hoeereeimeeeens $634, 052
TrOI OB e cmeeaes e ceeecmie e e vamree e aaeemnan 73,019 345, 361 75,008 | 208, 880
Fluxing materials cooveeveinniiiiiiannn o © 12,604 11,033 11,168 10, 830
Anthraeito coal ..o ooooiooilllL 5, 00 PRI 1) R DU P
Ctharconl . 9,055, 827 295, 202 3,691, 504 354, 388
ALIH CIIMIET vevernneeierrnemcnrnernacnnenns 132 2,036 45 454

PropUCTS.—The following comparative statement presents the quantity and value of pig iromn, ineluding
-castings direct from the furnace, according to fuel used, produced by the blast furnaces of the New England
states, as reported at the censuses of 1880 and 1890:

SCOMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS CLASSIFIED ACCORDING TO KIND OI' F'UEL
USED, BLAST FURNACES IN THE NEW LENGLAND STATES: 1880 AND 1890.

1880 ‘ 18900
CLASS OF PRODUCTS,
Tons." Value, Tons. Value,

Total veerevneirenreneertnnaaanes e evanmanans $1,042,896 [eeennroian.. $886, 438
LCharcoal pig irbxl ............................ 26, 554 888, 836 84, 385 886, 438
Anthracite pig iron 4, 403 182,000 [leceeniai]iimmaiieaaan,
’l‘gtnl tonnage and value . 30, Y57 1, 020, 806 34, 335 886, 438
ALl other. products. «cee e veeecevereaeaaaeas|. s e 22,000 ['eriiviiemen)ineiiaanaaaes

- |

ROLLING MILLS AND STEEL WORKS.

The census of 1880 credited the New England states with 33 iron rolling mills, 5 open-hearth steel works, and
-4 crueible steel works. In 1890 there were 25 rolling mills and steel works, of which 16 were iron and steel rolling
mills not connected with steel producing works, and 9 establishments were equipped for the manufacture of erude
_steel. . The 9 steel making establishments comprised 3 bessemer steel plants (one of which was Clapp-Griffiths),
-3 open -hearth steel plants, 4 cracible plants, and 1 blister steel plant. One establishment contained both bessemer
and open-hearth steel plauts, and one wmade both crucible and blister steel. With the exception of one
~establishment all the works contained trains of rolls.
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of rolled iron or steel were reported in all the New Dngland

states at the census of 1880, and in 1890 each state, except Vermont, contained rolling mills or steel works which
were in operation at some time during the year, although the business of several of the establishments was
confined chiefly to the working of material furnished by their customers.

The following comparative summary presents the leading statistics

in the New England states, as reported at the censuses of 1870, 1830, and 1890:

relating to rolling mills and steel works

COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS IN THE NXW ENGLAND STATES: 1870, 1880, AND 1830. («)

& This statement ineludes only active establishments for the eensuses of 1880 :md 1800,

ITEMS.

Number of establishments
Capital
Miscellaneous expenses. .
Average number ol employos (aggregate)

Offieers, firm members, and clerks:
Average number

All other employés:
Cost of materinls nsed

Value of products (f)
Tons of products

Total Wages e e e et

Total wages «ovcouuenn.- e et

Average number ... on i it ira e
TOEAL WHBOS - eeeeveeeaetaean i crae s iiie e

1860

1870 1880
34 HE 25
Bid, 238, 000 48, 511, 408 o511, 472, 897
) (@ $303, 505
8,195 7,791 6, 628"

$1,728, 684

$6,124, 910
40, 070, 263
99, 808

$3, 068, 388

8, 838, 874
$13, 513, 531
181, 979

$3, 420, 804

181
$272, 610

8, 447
3,148, 284
$8, 651, 998

%14, 219, 003

208, 304

b See remarks in regavd to the depreciated ecurrency of 1870.

¢ Inecludes

d Not reported.

hired property valued at $115,000.

e Not reported separately.

f Includes

values for which tonnage was not reported,

This item was, not reported separately at previous cenansos,

Such establishments wero not reported separately at the censusof 1870,

The following comparative statement presents the leading statistics relating to roliing mills and stecl works
in the New England states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, ROLLING

1880 AND 1890. (a)

MILLS AND STEEL WORKS IN THE NEW ENGLAND STATES,

BY STATES:.

. AVERAGE NUAMBER OF EMPLOYES
;\u:)n'ber ‘ AND TOTAL WAGES. Cost of materinls| Valno of prod
T enT. 3 . 1 b of .
S?‘ATES. Yenr. establi sh- Capital, - nged Ots.
- ments. | Employés. Wages. :

Tho Now England states. ..c.eeeeeecorennaioaaas 1880 38 $8, 511, 403 7,701 %3, 068, 388 $3, 838, 874 $13, 513, 531
1800 25 b11,472, 897 6, G28 ¢3, 420, 894 8, 651, 993 14,218, 003
Conneeticttt. o oo iveneianiin i, [P 1880 11 1, 885, 000 546 205, 210 868, 758 1, 353, 787
1890 8 1, 249, 420 561 351, 808 011, 835 1,463, 180
MO e e e e ettt cneeee s 1880 2 300, 000 400 96, 544 360, 042 522, 953
d1800 |..... 1 S e e
MASHACHIISEHES < v e n o eee e ee e mmreamn e mvnem e meenvames ..| 1880 21 5, 520, 408 6,115 2,399, 975 6, 436, 372 9,973, 011
1890 14 8, 844, 304 5,200 2, 620, Y9 6, 786, 610 10,981, 649
New HampsIure. . ceeeenscneeniieaciaiiirerevnrimeaacemnnas 1880 2 630, 000 290 127, G690 523, 363 807, 340
L S -
VOIIIONE & aaetmeneneannernmaesansane oo acsaanscnanancannnns iggg 1 300, v00 165 48, 000 227,100 367, 500
Rhodo Tsland . oov.eaiii i ev e aas Il.sgg 1 350, 000 275 130, 969 375, 347 488, 0
LR O R |, A | P S
All 0ther 81a108 - o civ it caial eieranimeaiere ey 11890 3 1, 879, 074 777 439, 887 954, 053 1,774, 174

@ ‘Chis statement includes only active establishments,
b Includes hirved properity valued at $115,000. This item was not reported separately at the consus of 1880. '
¢ Includes 181 officers, firm members, and clerks, and their wages, amounting to $272,610, distributed as follows: Connecticut 29, $39,637; Massachusetts 122,

$176,064; all other states 80, $57,400.

Theso classes were not reported separately at the census of 1880.

d Includos states grouped in order that tho operations of nuhvldual establishments may not e disclosed, These establislments ave distributed as follows:
Maine, 1; Now Hampshire, 1; Rhode Island, 1,
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CaPITAL.—The following statement shows the different items of capital in active and idle establishments in

rolling mills and steel works in the New Xngland states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT; DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS, ROLLING MILLS
AND STEEL WORKS IN THE NEW ENGLAND STATES: 1880 AND 1890.

1 !
: CAPITAL.
Number Land, stock 1
. o - of and, stock, and
CLASS OF ESTABLISHMENTS. Year. | oorhlish . mqg{;ﬁ}gf?"g{ols tfinished prod-
ments, ||. Total. mu‘l uets on hand,
implements. c"’ﬂéb{“?&)}gn“
Lotal ceoe e e em e 1880 44 $9, 316, 408 $3, 800, 436 - 43,515, 073
: 1800 26 < @l1,472, 807 4,277,751 7,195, 146
‘Establishments in operation......cc.cenavennenns 1880 38 8,511,408 5, 820, 435 3,190, 978
1860 2b 11, 472, 897 4, 277,761 7,193, 146
Idlo establishments. ccovvvvrreeineivonsamrareacnns 1880 G 805, 000 480, Q00 825, 000
1 1800 [oceieenaan |

o Tneludes hired property valued at $116,000. ‘L'his item was not reported separntely at the census of 1880,

Of the 38 active und 6 idle establishments that were in existence at the census of 1880, 17 were e abandoned
before the censns of 1800, There is an apparent diserepancy in this statement of 2 cst’tbhshmcnts which is
accounted for by the fact that in 1880 wheve a rolling mill was operated in connection with a steel plant the works
were tabulated as 2 establishments. In 1890 works consisting of a rolling mill and steel plant have been
considered as 1 establishment. : ,

The 17 establishments reported at the Tenth Census, and since abandoned, represented an invested eapital of
$2,932,000, reported 2,262 employés and wages amounting to $763,599, and produced various manufactures of iron
and steel valued at $3,759,409. There were erected during the decade 2 other establishments which have also
been abandoned, and do not appear in the census reports for either period. Several of the establishments which
have continued in operation ha.ve abandoned portions of their plant and are now running on a smaller scale than
formerly.

The increase of capital shown in the foregoing table is due in a great measunre to the forin of inquiry used in

1890, which tended to develop more fully the true amount of capital.

* HEarrLovils AND wWAGES.—The following statement presents the average number and total wages of officersor

firm members and elerks and-the average number and total wages of skilled and unskilled employés, as reported
at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, ROLLING MILLS AND STEEL WORKS IN TIIE

NEW ENGLAND STATES: 1890.

AVERAGE NUMBER OF EMPLOYES JAND TOTAL WAGES,

. ] ‘ i
CLASSES. Aggregates. Males above 16 yoars. | Females above 15 years, \i Children.
" i
;}S#};ﬁ Total wages. Number. Wages. .|| Number. | Wages. Number., Wagos.
AL CIAB8BS . o v iie e cieii e e 6, 028 $l 420 894 6, 500 $3, 390, 302 43 1 $13.212 .76

46 115, 866 46 115,866 f.eeeenanaailierannnnan.s
135 156, 744 134 156, 224 1
3,708 2,031, 398 3,045 I i S a8 14,000

2,744 1, 110; 886 2,084 1,100, 814 42 12,602 |} 18 2, ugl
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The following statement presents the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OI' WAGES, ROLLING MILLS AND
STEEL WORKS IN THE NEW ENGLAND STATES: 1890.

[NOT INCLUDING OFFICERS, FIRM MEMBERS AND CLEI{KS.]

AVERAGE NUMBER OF EMPLOYES.

" WEEKLY RATES OF WAGES.

Mules Tomales
above 16 above 16 ' | Children.
years, years.
LA ) DA SRR 6, 329 ‘ 42 76
Under $5..ooceeiiionn 46
$5 andd over but under $0. 149
$6 and over bnb under $7. o v e e e 362
$7 and over but under $8. .o coo e i e i 657
$8 and over but under $9... 1, 305
$9 and over but under $10. . 1.259
$10 and over hut under $1 R 889
$12 and over hut under $16. .o i e 187
$15 and over bubundoer $20. ... 541
$20 and over but under $25. 205
P25 QA OVET - eeeaneeaerenaecnantamavansanenensantrsansnnmnan nsnns . 129
: i

The rolling mills-and steel works of the New England states were in opevation an average of 10 months
during the census year 1890. The average term of emplo;y ment for men was 11 months, for women 12 months,
and for children 10.6 months.

In 3 mills 9 hours constituted the day of labor, and in the remaining establishments the men worked 10 hours
per day (6 days per week) thronghout the year. In 1880 the rolling mills and steel works of this section employed
7,791 hands, and were in operation an average of 9.75 months during the year.

MATERIALS UsED.—The following comparative statement presents the quantities and cost of mmterlals used
by the rolling mills and steel works of the New England states, as reported at the censuses of 1850 and 1890.
Quantities are stated in tons of 2,000 pounds, except oil, stated in barrels, and charcoal, which is stated in bushels,

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED IN ROLLING MILLS AND STEEL WORKS IN
THE NEW ENGLAND STATES: 1830 AND 1890.

1880 1890
OLASS OF MATERIALS,
Quantities. Cost, Quantities. Cost.

TS LR SR 48,838,874 1] cveeenennns 8, 651, 998

Iron OrB. ccuereeaneen- L LT LTI PP PP Neemmaranoan 20. 212 141, 154 . 2,277 14,931
Spiegeleisen and forro-manganess. ....eeeeeiieiii s 835 21, 500 623 o4
PAgirON . cereeeeraensenanin TSt 58, 018 1,852, 553 17,665 850, 061
Ol $1om Tail8. c e 36, 503 1,048,414 ' 26,279 |, 055, 762
Other 0ld 0r 86D ITOM . cv et 78, 267 2,108, 820 71, 939 1,168,528
Oldsteel rails.c.cooneniinaninn 1,400 85, 000 2, 668 50, 692.
Other old or scrap steel....... 5, 008 156, 759 20, 145 348,631
Hammered iron ore blooms..... 8,187 4835, 150 170 7,200

. Hammered pig or serap DlOomS ... ooovvie v i, 2,226 80,010 [leveasncoaaaans]|ionrennmnananans

Purehinsed MUek DAL o oot i ceres e 4, G48 285, 801 L8 ] 248
Purchaacd bessomer steel. ... 18, 600 064, 000 82, 284 2, 446, 789,
Purchased open-hearth steel... a3, G0 278, 700 10,825 305, 207
Swedish billats or bars.......... 565 39, 280 1,596 108, 080
Anthracite 6oal. cuue e cioriii it ea s 44, 695 200, 046 16,820 81, 702
Bituminous coal 213, 065 1,087,413 186, 000 760, 288
COKB.eemennnnneanann 3, 545 110,410 5,850 |. a5, 571
! Chavconl.... 673, 786 50,113 919,303 . 76, 289
Oil nsed for fnel O L . 2, 160 3,510
Al other materinls. civuemeeriineeerrarareiineee e anaiiaes] e 584,751 |l.eicrecamiannn 2,128,510

a Includes 250 tons * other Lillets and bars ", costing $12,500.

While the cousumpmon of o0ld scrap iron of all kinds has not varied greatly in the two censns years, there is
shown a considerable decre ase in the quantity of pig iron used. Most of the pig iron consumed in 1880 was used
by the rolling mills in the production of the various iron products, while in 1890 almost the entire quantity was
converted into steel. The most notable increase in the consumption of materials in 1890, as compared with 1830,

was in purchased bessemer steel
2588——28
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Prooucrs.—The following comparative statement presents the tonnage of rolled and hzunmered iron and steel
products, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, QUANTITY OF PRODUCTS, ROLLING MILLS AND STEEL WORKS IN THE NEW ENGLAND
STATES: 1880 AND 1880,

CLAS8 OF PRODUCTS. 1880 1890
3 - 181,979 208, 304
1 O 148, G.)" 86,103
Bessemer steel.. ... P 16, 406 93, 746
Open-hearth steel 14, 676 25,702
[0 T3 ) LB ] 2,205 2,758

The following comparative statewment presents the values of the different iron and steel products and the
percentage that each class bears of the total, for the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, VALUE OF PRODUCTS, ROLLING MILLS AND STELRL WORKS IN THE NEW ENGLAND
STATES: 1880 AND 1890,

|
VALUE, PERCENTAGE,
CLASS OF PRODUCTS, -
1880 1890 1880 1890
Ol +eeeenre st eaeiaans $13,513, 531 $14, 219, 003 100. 00 100. 00
Manufactures 0F 000 . .oeee voeeceeaae s, 9,610, 082 4,177,051 | { 71.12 929, 38
Manufactures of steel.. ... 3,476, 883 7,863,514 24 99 55, 30
Miscellancous produets. . cocveeniiiveeees ... 525, 666 9,178,438 "“ 3. 89 15. 82
pR— { [ !

The total value of all iron and steel products of the rolling mills and steel works in the New England states
was $13,518,531 in 1880 aund $14,219,003 in 1890, The valne of the manufactures of iron in 1850 was $9,610,982 and
constituted 71 12 per cent of the total value of all products, while in 1890 the value of the iron manufactures was
$4,177,051 and formed 29.38 per cent of the total value of all products. The value of the manufactures of steel
mcrmbcd from $3,376,883 in 1880 to $7,863,514 in 1890, constituting 24.99 per cent of the total value of all products
‘in 1880, and 55.30 per cent in 1890, The Value of all other products was 95 5,666 and $2,178,435 for 1880 and 1890,
rebpectlvely, and the percentage of the total value of all products was 3 b‘) per cent in 1880 and 15.32 per Lent
in 1890.

The following comparative statement presents the tonunage and value of classified products of thu rolling mills

and steel works of the New England states, so far as they can be separately enumerated. All quantities are stated -

in tous of 2,000 pounds, except ndllS, which are reported in kegs of 100 pounds.

COMPARATIVE STATEMENT, QUANTITY AND) VALUE OF CLASSIFIED PRODUCTS, ROLLING MILLS AND STEEL WORKS
IN THE NEW ENGLAND STATES: 1880 AND 18%0.

15880 1590
CLASS OF FPRODUCTS.
Quantities, Value. Quantities, Valua.
TOtAL et et e s aa | e $18,818,831 (..ol $14, 219, 003
Iron )
Rails. oo 7,100 368,000 f|.eanrannn.n.
Bavandrod.....cooooo.... cen 65, 239 4,218,239 47,407
H1 0T 1,858 252,002 1.,
Skelp coveeecei 7,163 D04, 818 {|eveaninniiains
_Btructural shapes............ . [ N PP 600

Plates, except nail plato 25, 380 1,500,461 1|.ooo..oao....

© Hammered ear axles ..o oo iie oot aen it el 1,370 e L O
Cut nails 4905, 360 1,780,929 110, 840 260, 624
All other finished produets ..o vecceeveereveanenon... 13,505 879, 338 99, 254 3, 016, 075

Steel, bessemer: N

B T S 1,500 112,800 [1eeo i e cie e
Bar and rod 14, 006 1,500, ¢00 1,070 56, 500.
Plates, except nail plate P 12,253 534, 480
[ T T o 100, 719 227, 084
All other finished products - 15, 385 4, 960, 562
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COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PRODUCTS, ETC.—Continued.

- ’ , . 1880 ! 1890
CLASS OF PRODUCTS. — -
Quantities, Value. Quantitics _ Value.

Steel, open-lhearth: O

S | U 3, 000 $105,000 {[+-ernmenmana]ioeie e

Bar and rod e et . 3, 948 355,000 | 7,335 $#370, 000

o i P 3,578 472,260 | 2,700 168, 000

Al other finished produets . ....cooeniiiiniiiiiaaian., 4, 160 422, 600 ! 15, 667 1,070, 414
Steel, crucible: )

Finished produets ..ot . 9, 205 318, 928 : 2, 754 470,171 '
All other produets . coeotr e, s 525, 6066 : .............. 2,178, 448

In order to avoid disclosing the operations of individual establishments, it has been necessary to group
considerable portion of the products nuder the heads of “All other ”? iron, bessemer or open-hearth steel products,
inasmuch as several important items among the products are made only by a single concern, and to enumerate
these items would reveal the identity of the establishment.

The quantities of bars and rods stated exclude all bars and rods.manufactured into bolts, nuts, and other
products by the same establishment, the quantities and v alueh of these finished products being btated as ““all other
products”,

The rod iron reported for 1880 probably included the quantity and value of all wire rods produced. Thig item
for 1890 includes only rod iron sold in that form. The larger part of the wire rods produced in 1890 was drawn
into wire and sold in the form of wire or manufactures of wire. The steel wire rods, of which a large quantity was
rolled in New England in 1890, were also largely finished into wire and other products at the works where they
were rolled. As the rods so consumed were only an intermediate product, and almost exclusively the output of a
single establishment, they are not given separately; the quantity and value of the finished products made
therefrom; together with the rods sold to other works for the manufacture of screws, rivets, and other finished
forms, appear as “All other ” bessemer, open-hearth, and erucible products. The items of “Allother? iron, bessemer
aud open-hearth steel products, also include nail plate produced for sale, billets, car wheels, forgings, and car
springs, which were manufactured by the rolling mills and steel works. All Clapp-Griffiths steel products are
included with bessemer steel. ‘ :

The quautities and values of finished steel products include all articles made either from steel produced by the
steel works of this section, or from purchased steel billets, slabs, or bars. In addition to the large quantity of
steel that was obtained from outside sources, and consumed by the rolling mills and steel works, the bessemer
steel works of the New Tngland states produced 15,753 net tons of ingots duriung the census year 1890, and the
open-hearth steel works made 16,840 net tons of ingots, all of which was worked into finished forms aund so reported
in the foregoing statement. At the census of 1880, the open-liearth steel worls of this section reported 16,996 net
tons of ingots. No steel ingots were made in the N ew England states by the bessemer process in that year. The
crocible steel works reported a production of 2,275 net tons of ingots, or direct castings, at the census of 1890, and
2,256 net tons at the census of 1880.

Several of the iron and steel rolling mills also roll copper and brass, and the value of these products, together
with the amounts received from sales of roll scale, cinder, scrap, and other by-products, is given under the head
of ¢ Value of all other products”.

MACHINERY.—Tle following statement shows the equipment of the rolling mills and steel works of the New
England states and the increase or decrease of the sane, as reported at the censuses of 1880 and 1850

COMPARATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STEEL VVORKS IN THE NEW ENGLAND
STATES: 1830 AND 1890, («)

MACHINERY, 1880 | 1800 ‘E Increase, | Decrease.
Single puddling furnaces 48
Heating furnaces ............ 302 162
BegSOMOr CODVEITOrS.conu s ieaeneeurnrereemumaaaoaanccanns b4
Open-hearth fUrBases - cvevereenneeerereemnanecenaniannans ' 3
Crucible pots, which can be used at cach heat .. 202 188
Hammeérs - . 49 39
Cut nail mnchines . . 801 811
Prains OF TOIIS oot et cire e ces i e st ns 134 itk
Aggregate (l'uly capacity in finished products (net tons)...; 1,200 1,448

@ Includes machinory in both active and idle establishments.
b Includes 1 Clapp-Griffiths converter.
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Although the returns show that there are 48 puddling furnaces in the rolling mills and steel works of the New
England states, it should be explained that the greater number of these furnaces were idle during the census year
1800. Only 2 of the rolliig mills puddled pig iron during that year, the total quantity thus worked being less
than 2,000 net tons, It appears that 3 mills worked cast serap iron in their puddling furnaces, nearly 14,000 net
tonsof this material being thus consumed. The remaining mills rolled their iron products from Wlought serap
aliost exelusively, a small amount of imported Swedish billets and purchased muck bar being used.

Notwithstanding the decrease shown in the number of heating furnaces and trains of rolls réported for 1890
as compared with 1880, there is an increase in the daily capacity of finished produets. This is explained by the
fact that many of the worlss which formerly produced their finished products from pig iron now use scrap iron,
Tendering a larger output possible, while at the same time a considerable quantity of finished steel is rolled from
purchased billets or slabs. .

The decline in the iron rolling mill industry of New England bas been due chiefly to conditions peculiar to
Tocality rather than to causes affecting the industry at large. The rapid growth of the iron and steel industry in
«other sections of the country, where pig iron and fuel can be obtained at much lower cost, has gradually narrowed
the market of most of the New England iron mills to the limits of local demand, and even much of this trade has
‘been absorbed by manufacturers in more favored localities. The natural resources that are required for the
profitable operation of rolling mills and steel works are lacking in New England. There is no local supply of
either fuel or pig iron. Although considerable pig ivon is made in Massachusetts and Connecticut, the entire
product is used for foundry purposes. The small quantity of pig iron that is consumed by the New England
rolling mills and steel works is brought from other sections of the country, and all the coal and coke is similarly
obtained. At the present time serap ivon constitutes the chief dependence of the rolling mills of New England,
and this is the only raw material of which there is a local supply, the railroads and diversified manufacturing
industries furnishing it in considerable quantity.

The rapid progress that has been made in this eountry in the manufacture of steel, the cheapening of the
product, and its consequent substitntion for iron for many uses have heen important factors in the deecline of the
iron rolling mill industry of New England. The conditions in New England being generally nnfavorable for the
economical manufacture of the erude forms of steel, most of the iron manuthcturers have been reluctantto assume
the risks attendant upon the establishment of steel plants in conneetion with their works to meet the inereasing
demand for this class of material, preferring to depend upen a supply of crude steel obtained from works more
advantageously located in other bGOtLOIl% of this country or from abroad. The rerolling of imported Norway and
.Swedish iron was formerly an important branch of the iron industry of New England, but within the past decade
it has dwindled to small proportions, owing chiefly to the substitution of steel i’or uses to which this class of iron
was formerly rLpphed

FORGES AND BLOOMERIES,

(At the census of 1880 there were reported 3 establishments in the New England states equipped for the
manufacture of blooms from iron ore and from pig and serap iron. The total capital invested in these works
amounted to $95,000. The 1 establishment in operation reported a capital of $5,000, employed 8 hands, paying
$564 in.wages during the year, expended $1,834 for materials, and produced blooms valued at $2,200. Sinece 1880
2 establishments were built in this seetion, but at the census of 1890 all of these works were 1dle and considered
by their owners as abandoned iron making plants.

MIDDLE STATES.

- The prominent position occupied by the middle group of states, comprising Delaware, New Jersey, New
York, and Penusylvania, in the manufacture of iron aud steel, is largely due to the growth of the industry in
Pennsylvania. The extension of the manufacture of iron and steel in the southern and western sections of the
country has not deprived this state of its leadership in the production of crude and finished forms of products. In
1890 it produced 49.13 per cent of the total quantity of pig iron made in the United States during that year; 52.87

per cent of the finished iron products; 61,12 per cent of the bessemer steel ingots; 69.17 per cent of the bessemer’

steel rails; 79.96 per cent of the open-hearth steel ingots; 75.02 per cent of the erucible steel ingots, and 53.02 per
eent of the total tonnage of all iron and steel products. The manufacture of iron and steel in New Jersey and New
York exhibited a larger and more general expansion from 1870 to 1880 than from 1880 to 1890, and in sowe
branches of the industry in these states there has been a decline during the past decade. Delaware has made
considerable progress from 1880 to 1890 in the production of the more highly finished products of iron and steel,
although producing neither the pig iron nor steel consumed by its rolling mills. '

The comparative summary on the following page presents the leading statistics relating to the manufacture
of iron and steel in the middle states as reported at the censuses of 1870, 1880, and 1890,
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COMPARATIVIE SiIMMARY, IRON AND STEEL INDUSTRY IN THE MIDDLE .STATES: 1870, 1880, AND 1890, (a)

ITEMS, ‘ 1870 &) | 1580 (&) 1890
i
Number of catablishments 437 ! 440 390
Camital oot e $77, 696, 741 $132, 814, 218 cH250, 838, 060 |,
Migcellancons exXpPonses. covee e eeeanen... et eidar e e iananas () {d) $11, 324, 810
Avi erage number of employés (agpregute) .o e aeaean 46, 000 5, 055 108, 592
Total Wages «ovv e et e e e $24, 436, 792 $31, 348, 225 859, 914, 027
Officars, firm members, and clerks . :
Average nUmMbDOr «oo. i iy e (e} (e) 2,484
Total WAZEH «eernrrareanianannans R e PR Memteeeionan $3, 747, 602
All other employés:
R0 LT 108111 115 {e) (e) 106, 108
Total WaZes «ovucircaaaeiniiaan s bttt eraoanas 1S P (P $00, 166, 425
Costof materinls used .. oo oo ii i i aeraaa e, $01, 792, 204 $118, 432, 592 $109, 225, 674
Value of products. . F$134, 720, 519 $180, 484, 560 $204, 048, 106
Tong of Produets oo ee et ce e, frereenennaeaa vaen 2,408, 634 4,402, 746 10, 613, 053

a This statement includes only active establishments for the censuses of 1880 and 1890, Such establishments wero not reported soparately at the census
of 1870.

b For explanation of the apparent discrepaneios in the data for 1870 and 1880, see remarks in regard to the deproeiatod curroney of 1870; also in regard to the
inclusion of eapital, employés, and wages, relating to mining and other operations in the figures for 1880,

¢ Includes hired property valued at $3,188,000. This item was not reported separvately at previous eensuses.

d Not reported. ¢ Not repurted sepurately. J Imeludes values for which tonnage was not reported.

The following comparative statement presents the leading statistics of the iron and steel industry of the
middle states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE MIDDLE STATES, BY STATES: 1880 AND 1800. (a)

AVERAGE NUMBER OF EMPLOYES
N“’:}‘g’“ o AND TOTAL WAGES. Clost of Valuo of
STATES. Yonr. establisl- Capital. matorials used. products.
s,
ments Employés. Wages.

The Middlo SEtes e e en e aaans 11880 440 $182, 814, 213 75, 065 $B1, 848, 225 $113, 432, 502 $180, 484, 560
. 1860 3490 €256, 833, 060 d108 5‘!" (T.)(l. 914, 027 199, 225, 674 204, 048, 40(5
B CY PR TS " 1880 8 1, 841, 460 BGI ) 344, 476 1,214,050 | 2,347, 177
’ 1800 7 2, 538, 865 |} 1,690 84'], 219 1, B4, 530 2, 608, G70.
NOW JOIS0Y cremmnveriravrannrnmnerannesanenss eomennanes 1880 37 8,764,050 | 4,792 1, 808, 448 4, bhd, 283 10, 341, 896
1800 28 11,687,362 | 5,264 2,784,974 7,081,146 11, 018, 575
B U ) Y SN 1880 74 19,762, 471 : 11, 444 4, 009, 451 13, 305, 220 22, 218, 219
. 1800 44 168, 282, 4356 7,034 3, 605, 654 . 10,424, ¢52 15, 849, 537
Penngylvanin .o e 1880 321 102, 956, 223 567,952 25, 095, 850) 02, 267, 030 145, 676, 268
. i 1840 311 220, 294, 407 - 84,572 52, 680, 180 180, 220, 237 264,571 624

« This statement includes onh m*tn o ostablishments,

b For explanation of the apparent diserepancies in the data i'or 1880, see remarks in regard to the inclusion of capital, emplovéﬂ and wages relating to mining
and other operations. .

¢ Includes hired proporty valned at $3,188,000, This item was not reported soparately at the census of 1880, :

dIncludes 2,484 officers, firm members, and clerks and their wages, amounting to 43,747,602, distributed as follows: Delawara 53, $78,061; New Jersey 146,
$208,184; New York 186, $301,843; and Pennsylvania 2,099, $3,129,515. These classes were not reported separately at the census of 1880,

CarrraL,—The following statement shows the different items of capital in active and idle establishments
and those in course of construction, reported for the iron and steel industry in the middle states at the censuses of
1880 and 1890: ' : -

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN -ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, IRON AND STEEL INDUSIRY IN THE MIDDLE STATES: 1880 AND 1890.

- il
CAPITAL,
Nuu:her
CLASS OF ESTABLISHMENTS. Year. lestablish- Buildings, I‘ggi‘g]?éﬁcllfrﬁ’_d ‘
ments. Total. machn:&’(‘y Eools puts on hand, |
implements. cf;&}éé;ggbll’(‘)l}ﬂ |
Total « el 1880 504 a$139, 878, 522 $77, 463, 914 $61, 014, 608
1890 445 -b26L, 134, 435 124, 621, 843 136,513, 002
TEstablishments in operation..... .. ..o 1880 440 132, 814,213 73,011,414 59,202, 799
. . 1890 3890 258, 833, 069 121,401,973 135, 431, 096
Idle establishments. oo ieieminiiinineanneanas 1880 G0 5, 828, 750 3, 852, 500 © 1,971,250
. ‘ 1890 52 3, 733, 587 2,750,272 983, 315
Establishments in course of construction .......[ 1880 . 4 . 740, 559 (e) T40, 550
. 1890 3 567, 719 468, 008 08, 681

« See remarks in regard to the inclusion of capital relating to mining and other operations in the figures for 1880.
b Includes hived property valued at $3,188,000; also hired property vnlued at $18, 000 invested in idla establishments. This item was not reporied separately
at the census of 1850. ) ¢ Not reported separately.



438 MANUFACTURING INDUSTRIES.

BLAST FURNACES.

Pennsylvania ranked first in the produetion of pig iron in 1880 and 1890, In 1880 New York and New Jersey
ranked third and fourth, respectively, among the pig iron produecing states in the quantity of pig iron made, but
with the rapid development of the industry in other sections of the country during the past decade New York
receded to fifth and New Jersey to tenth place.

The following comparative summary exhibits the growth of the blast furnace industry in the middle states
since 1870: '

COMPARATIVE SUMMARY, BLAST FURNACES IN THE MIDDLE STATES: 1870, 1880, AND 1890. (a)

ITEMS, 18706 (b) 1880 (b) i 1890
Number of establishments ... . ... 181 179 140
Capital - v e . $33, 513, 175 " $53, 069, 265 eh08, 806, 144
Miscollaneons eXpPONBeS. ...t i e cacraa e nmne— s (d) () 3, 163, 843
Average number of employés (nggregate) ...l iieinan 13, 342 17,152 18, 084
TOtRL WIEES < ot neat e tecae ceea e e cretaetmaarsansarmmmsamaans $6, 351, 516 $6, 021, 406 $8, 580, 5l
OMeers, firm membors, and clerks:
Averagenmmber .o L (e) (e) {22
BN T $674, 974
All other employés:
Average MUIDET v ent e aaa e ieeeanae . (e) (e) 17, 662
Tobal wages.ccveaannnniaiiiaa e A $7, 005, H67
Cost of materials used....... TR . $20, 312, 078 $86, 330, 367 $63, 115, 300
Value of Produnets .o emevei oo i R §42, 105, 838 S50, 818, 788 J1k82, 650, 533
Tons of PrOQUEES. .o e e et ier et it v irse it aaamarammn 1,311, 649 2,401, 093 5, 356, 883

a This statementinclndes only active establishments for the cepsuses of 1880 and 1800, such establishments were not reported separately at the census of 1870,

b For oxplanation of the apparent discrepancies in the datn for 1870 and 1880, see remarks in regard to the depreciated currency of 1870; also in regard to the
nelusion of capital, employés, and wages relating to mining and other operations in the dgures for 1880,

¢ Tncludes hived property valued .Lt $2,210,000. This item was nob reported separately at provious consuses.

d Not reported.

e Not reported gseparatoly.

Jf Includes values for which tonnage was not reported.

The following comparative statement presents the leading statisties of the manufacture of pig iron in the
middle states, by states, as reported at the censuses of 1880 and 1590:

COMPARATIVE STATEMENT, BLAST FURNACES IN THE MIDDLE STATES,. BY STATES: 1880 AND 18930. (a)

. AVERAGE NUMBER OF EMPLOYES |!
N “(:‘fl.l’(‘-l‘ AND TOTAL WAGES. | Cost of Valuo of
. ; : Cost o
STATES, - Yoar, esmb]ésh. Capital. —|l materials used. products.
ments. Employs. Wages,
The Middlo States.cveummrinecreronnaanineaae . 11880 1T $53, 960, 265 17,152 $6, 021, 406 $86, 330, 367 $55, 818, 728
1890 140 08, 896, 144 d18, 081 d8, 880,541 1) 83, 115, 300 89, 650, 633
s T 1880 12 3, 644. 500 1,174 305, 639 2,488, 670 3,428, 747
1890 8 3,181, 366 455 262, 538 1, 679, 937 2,228, 724
B A 1880 30 8, 836,471 2,518 002, 029 4, 166, 622 6, 816, 241
1880 16 G, 443, 208 1,462 472, 288 4,212, 888 5, 182, 606
Ponnsylvanit . oo e aein e e crcera e e | 1880 137 41, 488, 204 13, 460 4, 752, 838 29, 675, 075 45, 578, 750
| 1880 116 69, 321, 570 15, 967 7,645,715 57,222, 481 75, 230, 203
i )

a This alatement ina Imlm ouly u(‘tl\'e establishmenta.

b Tor explanation of the apparent discrepancies in the data for 1880, see remarks in regard to the inclusion of capital, employés and wages relating to mining
and other operations,

¢ Includes hired property valued at $2,210,000. This item was not reported separately at the census of 1880.

d Includes 422 officers, firm members, and elerks, and their wages nmounting to $674,074 distributed as follows: New Jorsey 15, $22,380; New Tork 52, $91,181,
and Pennsylvania 855, $661,407. Theso classes were not reported soparately at the census of 1880.

New Jersey shows a small decrease in ontput during the past decade, although there is an increase in the
mannfacture of spiegeleisen; all of which is made from zine residuum. The quantity of spiegeleisen made in this
state in 1890 was 11,5655 net tons, against 3,392 tons in 1880. The total quantity of pig iron, including spiegeleisen, .
made in New Jersey in 1890 was 145,040 tons, valued at $2,228,724 against 157,414 tons in 1880, valued afi
$3,410,663, and other products valued (Lt $18,084.

The total production of pig iron in New York in 1890 was 844,339 net tons, valued at $5 ,182,606, as compared
with 813,368 tons in 1880, valued at $6,607,349, and other products valued at $118,892,

Not\vlthstcmdmg a ne,t decrease of 48 in the number of blast furnace stacks in Penusylvania from 1880 to
1890, the produétion of pig iron has shown a pbenomenal increase during this period. In 1880 the output of pig
iron, including eastings produced direct from the furnace was, 1,930,311 tons, as compared with a production of
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4,867,504 tons in 1890. The most notable increase has been in the production of coke and bituminous coal pig
iron, which amounted to 674,668 tons in 1880 and 2,982,800 tons in 1890.

In the above figures castings made direct from the furnaces are connted as pig iron.

CAprIrAL.—The following statement shows the different items of capital in active and idle establishments and
those in course of construction, reported for blast farnaces in the middle states at the censuses of 1880 qnd 1890:

COMPARATIVE STATEMENT, DISTI\.IBUTI()N or CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BLAST TURNACES IN THE MIDDLE STATES: 1880 AND 1890.

CAPITAL.
Number
CLASS OF ESTABLISHMENTS. Tear. | of estab- Buildings, Land, stock, and
lislh. maehinery, tools, | Jnushed prod-
ments.. Total. : um‘ uctsi, on hand,
! cash and bills
; implements, roceivable,
Total . oveemen e 1880 210 a$h8, 419, 574 $30, 895,173 $27, 524, 401
1890 172 bTL, 808, 943 a8, 429,719 33, 373, 224
Tostablishments in operation.. .. .coeeeoaaa oL 1880 179 53,969, 265 28, 281, 173 25, 688, 092 ~
1890 140 68, 896, 144 30, 311, 656 32, 684, 488
TAleestablishmoents. . o.oooooi oot 1880 38 4, 059, 750 2, 614, 000 1,445, 750 .
1890 41 2, 434, 880 1, 730,965 704, Y16
Tistablishments in course of construetion. ....._. 1880 2 " 800, 559 () 390, 550
1800 1 471,919 487, 0098 84, 821

n See remarks in regard to the inclusion of capital relating to mining and other oporations in the figures for 1880,
- b Inelndes hired property valued at $2,210,000, ‘This item was not reported separately ab tho census of 1880,
¢ Not veported separately. -
EMPLOYES AND WAGES.—The following statement presents the average number and total wages of officers or
firm members and clerks, and the average nmmber and total wages of skilled and unskllled cmployts in the blast
furnace industry of the middle states, as reported at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CTASSES, BLAST IMURNACES IN THE MIDDLE STATES: 1890,

AVERAGE NUMBER OF BEMPLOYES AND POTAL WAGES,
Agoregates. | Mnles ibove 16 yoars. Temales above 15 years. Children,
CLASSES. garog 3 )
; ! —
Av i .
;}:lgfl?‘ﬁe Total wages, | Number, Wages. Number. Wagos. Number. Wages,
MOt oo Lo 18,084 i $8, 580,511 | 18, 049 $3, 571,721 2
h oo | )

Officers or firm members. . . ceeendd 181 { 482, 67 ’ 181 482,670 |l-weneiiiinnn
(817530 3 ; 241 192, 304 £ 239 101, 214 2
Skillod. ...ooi e . 5,540 3,106, 451 5, 540 3,106,454 |.aa.inaiin.s
TSI oot eeeneeecaam e e ce et poo12,122 4,799, 1138 | 12, 089 4,701,883 Ho...........

The following statement presents the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT DIF I‘ERLNT WEEKLY RATES OF WAGLES, BLAST FURNACES IN THE MIDDLE
8T &TEQ 1890.

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

AVERAGE NUMBER OF
) - EMPLOYES.-
WEEKLY RATES OF WAGES, -
l{{%?eﬂ{g?m Children.
L S S 17, 629 33
Under $5 ......Q ................ 115 17
45 andl over-hut under $6..- oo et g 72 16
$6 nnd over but under $7. ... .. .... 1, 394
47 and over but under $8.......vanaaee. 2,138
$8 and over but nnder $9..ceovoovaiaa. 2,511
$7 and over but nnder $10. ..ol 4,173
$#10 and over but under¢l2. ..o aiieaan- 3, 617
$12 and over but ander $15 oo ae s 2, 414
$15 and over DUt Inder $20. - v o m i i i ettt rne e 252 S D,
$20 and over but under 25 . e i it e B2 & N P
$25 DA OVEL 4 e neeeraenernnnsnsoenmtosneenassnnsinanmeancsacsssonosamsmansnnnns 106 |hemevennnnnn
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MATBRIALS USED.—The extent to which coke has saperseded anthracite coal as blast furnace fuel is well
shown by the statistics of the consumption of this fuel for the 2 census years.in New Jersey and New York. "The
furnaces of New Jersey cousumed 225,713 tons of anthracite coal and 17,000 tons of coke in 1880, and 173,067 tons
of r-mthmcite coaland 37,836 tons of coke in 1890. Tn 1880 the furnaces in New Yorlk used 396,864 tons of anthracite
coal and 34,237 tons of ooke, as compared with the consumption by the furnaces of this state in 1890 of 185,348 tons
of authr‘mclte coal and 241,824 tons of coke. In 1880 a large number of the blast furnaces in New York and New
Jersey employed cmthmute coal exclusively.

Of the northern states Penusylvania contains the richest coal bmtmble for the mmuufa,cture of pig iron,
whether used in the raw state or in the form of coke, but the advantages which the state enjoys in the vast fields
of anthracite coal and the superior character of the coke made from the coal found in the Connellsville region
are partially neutralized by an insufficient supply of iron ores of the requisite purity and richness. With the
exception of the Cornwall and o few other deposits, the general character of the iron ores of Pennsylvania is
unsuitable for steel making, and the blast furnaces are compelled to look to other states or to foreign sources for
a large part of the iron ore required. Notwithstanding this dependence on other sections for much of the iron ore
consumed by her blast furnaces, the excellent fuel and a large demand from the diversified manufacturing
industries within'her own borders has placed Pennsylvania in the foremost rank of pig iron producing states.

The following comparative statement presents the quantity and cost of materials used by blast furnaces in
,the middle states, as reported at the censuses of 1880 and 18%0. With the exception of charcoal, which is given
in bushels, the quantities are reported in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, BLAST FURNACES IN THE MIDDLE STATES:

* 1880 AN 1890,
1880 ! 1800
CLASS OF MATERIALS. i
Quantity. Value. Quantity. Value,

17 DRSO U I $36,830,867 |'vmieuiniinnnns $68, 115, 806
Domestie ITe1 Ore. . cvive e i e o, 762, 206 21, 547, 883 7, 007, 620 48, 658, 807
TROrelgn droT 00 cavt v ii i it cie e e e {a) (2] 042, 415 §,171,011
Fluxing material ..ooveein i ettt 2,272,478 1,706, 794 3,410, 243 2, 660, 450
ANENTRCIES COML .« vvmeve faenese e eeeesemeeeearaas s 2,544,165 7,663, 007 2,012, 432 5,163, 620
Bituminous conl . coovnnen it v e 215, 849 520, 488 ' 50, 985 79, 405
Coka.namaannn.ns . 1,105, 689 . 8,854,638 4, 688, 074 14, 208, 527
Chareonl seueivencnaiiiiien o 7, 696, 586 581,224 4,720,720 317, 204
Mill inder and serap c..ooooaoa. . - 156, 417 417, 158 806, 853 1,979, 502
ATl othor materindg. . o oot i i e e ee e e e e 48,076 jJerree s nemenna 074,103

« Domestic and foreign iron ore were not reported separately at the censua of 1880,

Propuors.—In the following statement is shown the total production of pig iron in the middle states in 1880

and 1890, classified according to fuel used. The figures include quantity of spiegeleisen and castings made direct

from the furnace:

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS CLASSIFIED ACCORDING TO KIND OF I'UEL USED,
BLAST FPURNACES IN THE MIDDLYE STATES: 1880 AND 1880,

A ]
1880 : 1800
CLASS OF PRODUCTS.
Tons. Yaluoe. Tons. Value.
LA PP Y N ., $05,818,788 |[.eeeaiiciian.o.. $82, 650, 653
Mixed anthracite and coke pigivon ..o.ocoooo i aio. 564, 102 12,022, 436 1, 893, 241 28, 195, 996
Coke and bitnminous pigiron... ...l ianiiiiaoaaa. . 674, 668 16, 764, 521 3, 109, 429 48, 022, 560
Charcoal Pigiron. oovviv i et erei e eaeaen 585, 686 1,983,901 . 38, 827 733, 511
Anthracite coal HEIrOn covve it rannen e 1, 106, 637 23,377,182 330,586 | 4,772,021
Total tonnage and value .......... rneenem e a2, 401,003 55, 048, 040 b5, 3586, 883 82, 624, 08
All other produets.. ..o oovvenii i iaia s e i e 70,898 Jlovecirmnenuannns 26, 446

a Two thousand threo hundred and fifty-nine tons of direct castings, shown in the report for blast furnaces, 1880, havo heen distributed in this statemont
among the saveral kinds of pig fron. Of this amount Now York contributed 62 tons, New J orsey 80 tons, and Pennsylvania 2,217 tons. There is alsoincluded 12,875
tons of spiegleisen, of which ameunt New Jersey produced 3,392 tons and Peimsylvania 9,483 tons.

b Includes 111,317 tons of spiegeleisen and ferro-manganose, New Jersoy producing 11,555 tons and Pennsylvania 09,762 tons; also 5,318 tons castings duecﬁ
from the furnace, New Jersey producing 130 tons, Now York 10 tons, and Pennsylvania 5,178 tons.
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MACHINERY.—While the number of active and idle blast furnace establishments in the middle states has
declined from 217 in 1880 to 171 in 1890, and the number of furnace stacks from 346 to 276, the daily capacity has
increased from 10,835 tons in 1880 to )z ,128 tons in 1890. Larger stacks, improved machinery, with better furnace
practice, and the use of more czuefully selected ores constitute the chief causes of this great inerease in daily
capacity, notwithstanding that the decrease in the number of furnaces has been so marked. . ‘

In the following table is presented a comparison of the number and daily capacity of the furnaces in the middle
states in 1880 and 1890, classified according to the character of fuel used:

COMP’ARATIVE STATEMENT, NUMBER AND DAILY CAPACITY OF BLAST FURNACES IN THE MIDDLE STATES, BY
- STATES: 1880 AND 1840,

AGGREGATES, CHARCOAL. ANTHRACITE COAL. MIXED ‘ﬂ},‘lz‘g]ﬁ?r COKE AND BITDMI-
STATES, .| Year. E - T e
J Dail Daily . Dail Dail Dall
Number of Y Number of b Number of M Number of ¥ Number of | - AUY
aele capaeicy oo mpumt.y - capac 1ty e capac 1ty e capacit;
stacks. in tons. stacks. i tons, | stecks. in tons. stacks. in tons, stacks. 111I tousy
ot e e iinarnnnann 1880 346 10, 885 51 414 143 4, 187 77 2, 020 75 3, 308
1890 276 £2,128 24 345 35 1,591 132 8, 805 85 11, 387
Now Jer8ey  cvvcrrrernncrnaeans 1880 20 171 1 Y PPN 11 251 9 440
) 1800 18 F511 J | S PR 4 86 14 840
New York ..oovviiimennnnnan. 1880 b7 1, 654 15 172 15 450 27 1,082 H.cmin e ]eeceeaanas
1890 87 2,109 i 164 4 122 ! 20 1, 181 b . [53400]
Pennsylvanis coovienniiaiaa. 1880 260 8,490 a0 242 117 3. 486 41 1,464 75 3,308
) 1890 221 19, 003 15 179 27 1,388 o8 g, 84 1 10, 447

ROLLING MILLS AND STEEL WORIS.

The census of 1880 credited New Jersey with 14 ironrolling mills, 1 open-hearth steel works, and 5 crucible steel
works. In 1890 the state contained 12 iron and steel rolling mills not connected with steel producing works, 2

establishinents containing open-hearth steel plants, and 7 erucible steel works,

Including active and idle establishments, New York, at the census of 1880, was credited with 28 establishments,
23 being iron rolling inills, 2 bessemer steel works (one producing the erude steel as well asrolling it, the other only
rolling bessemer steel 11'0111 purchased material), and 3 crucible steel producing works., The 20 establishments in
this state in 1890 consisted of 12 iron and steel rolling mills not connected with steel producing works, and 8
establishments whicl. were equipped for the manufacture of crude steel. These 8 establishments comprised 1
bessemer steel plant, 2 open-hearth steel plants, & erucible steel plants, and 2 plants equipped for the production
of blister steel. ' T

-In 1880 Pennsylvania contained 131 iron rolling mills, 15 bessemer and open-hearth steel works, and 20 crucible
steel works. The bessemer and open-hearth steel works contained 12 bessemer converters and 14 open-hearth steel
melting furnaces. In 1890 there were 133 iron and steel rolling mills not connected with steel producing works, and
60 establishments equipped for the manufacture of crude steel. The steel works comprised 22 bessemer steel plants’
with 46 converters (including 4 Clapp-Griffiths and 2 Robert-Bessemer plants), 32 open-hearth steel plants with 78
steel melting turnaces, 20 crucible steel plants, and 4 works which produced steel by special processes. Of the 60
steel producing works 10 operated both bessemer and open-hearth steel plants, 6 both open hearth and erucible
plants, 1 both bessemer and special steel plants, and 1 both crucible and special steel plants. All the establishments
engaged in steel production with the LXGeptIOIl of 1 bessemer, 2 open-hearth, 7 crucible, and 1 special contmned
trains of rolls.

The prominence of Delaware in the manufacture of iron and steel is due entirely to its rolling mill industry.
The state contains neither blast furnaces nor stecl works, and all the pig iron and steel constimed is obtmned
from other sections.
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MANUFACTURING INDUSTRIES.

The following statement shows the leading statistics relating to the rolling mills and steel works in the middle
states, as reported at the censuses of 1870, 1880, and 1890:

- COMPARATIVE SUMMARY, ROLLING MILLS ANXD STEEL WORKS IN THE MIDDLE STATES: 1870, 1880, AND 1890. (a)

Jost of materials nsed
Value of products (f). .
Tous of produels ........

B T U

ITEMS. 1870 (b) 1880 1890
J— i J —
Number of establishnients ..., L ! 190 208 ) 231
CHPITAL « et et et e e | #40, 107, 083 $75, 508, 048 ¢H187, 0D8, 455
Miscellaneons expenses ..o iveeecnion.iaas 1 () (d) $8, 107, 807
Average number of employés (aggregate) ‘ 30,159 56, 631 90, 082

B Y B R i $17, 016, 982 $24, 681, 865 $51, 161,112
Officers, firm members, and clevks: i -
ANOIPAZE TUIMDEE « oottt enea et e e e e e naenas ! (e) (e) 2, 047
O] WECH « e e e tin i n ieemeadm e e e e ra e U USRS $3, 055, 310
All other employés: i
Average nMDE) .. ... e e it ! () (e) 88, 035

$74, 957, 356
$121, 421, 502
2,031, 533

57, 147, 662
$35, 5147, 084
092, 431

448, 005, 793
$135, 338, 045
$210, 389, 870

5, 296, 715

a This gtatement includes only active establishments fm ]8?() and 18003 hll(!ll establishmuents were not erthd H(‘])matcly at the census of 1870,
b Seo remarks in vegard to the depreciated currency of 1870,

e Includes hired property valued at-$478,000.
d Mot rveported.

e Not reported separately.

J Includes values for which tounage was not veported.

This item was not reported separately at previous censuses.

The following comparative statement presents the leading statistics of rolling mills and steel works in the
middle states, by states, as veported at the censuses of 1880 and 1890:

COMPARATIVE

STATEMENT, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE STATES, BY §
1880 AND 1890, (u)

STATES:

. I AVERAGE NUMBER OF EMPLOYES
Number ANTY TOTAL WAGES, (ot of matorials | Taluo of vrod
- R [ i L OL materials atlue ot prod.
STATES. Year. establish Capital, used, uets.,
ments. Employds. Wagos,
The DLiddle States . .o eeicaaiiaii il 1880 208 $75, 38, 448 G5, 631 $2.4, 581, 865 $74, 057, 356 $121, 421, 562
' 1890 231 0187, 008, 455 ¢y, V82 c51, 151, 112 185, 838, 045 210, 389, 470
DOlAWAT G o ceeec e e ey e abe vt 1880 8 1, 341, 469 867 344, 476" 1,214, 050 2, 347, 177
1890 T 2, 638, 865 1, 690 843, 219 1,549, 530 2, 608, 670
DR ) T 1880 18 5, 005, 650 3, 495 1,412, 622 3,914, 870 6, 704, 054
: 1890 19 8, 525, 996 4, 627 2, 514, 404 &, 320, 401 8, 750, 431
B s R A 1880 24 8, 702,000 7,437 2,725,191 8, 2064, 186 13, 924, 622
‘ 1890 19 9,821, 703 5,418 2, 872, 316 - 5,082, 461 10, 810, 088
D et b1 g R 1880 158 . 60, 480, 0206 43, 842 20, 099, 576 61, 564, 150 08, 445, 700
1800 186 166, 691, 801 78, 847 44, 921, 173 128, 540, 544 188, 714, 100

@ This statement includes only active establishments.

& Ineludes hired property valued at $978,000, This item was not reported separately at previous censuses.
¢ Includes 2,047 officers, firm mombers, and clorks and thoir wages, amounting to $3,055,319, distributed as follows: Delaware 58, $78,061; New Jersey 129,
$212,812; New York 127, $109,862, and Pennsylvania 1,738, $2,564,684. These classes were not reported separately at tho census of 1880,

During the decade from 1880 to 1890, a great inerease is shown. in the products of the rolling mills and steel
works of the middle states. The tonnage of iron products increased 47.04 per cent, and the steel tonnage increased

368.37 per cent.

Of the total tonnage of iron and steel, iron formed 65.69 per cent in 1880 and 37.55 per cent in

1890, while the tonnage of steel which coustltuted but 3L 31 per cent of the total product in 1880 constitutes 62.45

per cent in 1890,

The establishments in Delaware in 1890 were all located in Newecastle county, at Wilmington, and in its

vicinity,

many of the plants making a specialty of the manufacture of plate and sheet iron.

The increase in the

tonnage of produets from 1880 to 1890 Las been almost entirely in iron, the state producing no steel products in
1880, and only a small quantity in 1890. The aggregate production of iron products has increased from. 33,918
tons in 1880 to 57,913 tons in 1890, or 70.74 per cent. - The steel products in 1890 consisted of 380 tons of bessemer
steel and 144 tOllb of open-hearth qteel

There has been a slight decrease since 1880 in the agglegate tonnage of the products of rolling mills and
steel works in the state of New York. The iron products, which in 1880 amounied to 64.58 per cent of the total
tonnage, contributed only 45.61 per cent of the total in 1890.  On the other hand, the steel products in 1880
amounted to only 35.42 per cent of the aggregate tonnage of that year, but in 1890 the proportion of steel
products of all kinds was 54.39 per cent of the total tonnage.

i
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In New Jersey a notable increase has ocenrred during the past 10 years in the tonnage of both iron and steel
products. In 1880 the percentage of the total represented by iron products was 79.92 per eent and Dby steel 20,08
per cent. In 1890 the proportion of iron was reduced to 57.11 per cent, that of steel increasing to 42.89 per cent.

The substitition of steel for iron in the manufacture of rails, nails, plates, and other forms of finished products
has been especially marked in Pennsylvania. The capacity of the state for the produetion of steel rails lias shown
2 notable increase from 1880 to 1890, besides which there have been erected during this period a large number of
bessemer converters and open-hearth steel melting furnaces, many of which have been added to existing
iron rolling mill establishments for the production of steel for nail plate. structural material, wire, and mahy
miscellaneous purposes. While the tonnage .of iron products has increased 59.20 per cent from 1880 to 1890, the
above figures show that they contributed only 35.74 per cent of the aggregate of all products in 1890, although
‘the proportion in 1880 was 64.45 per cent, the quantity of steel products amounted to 35.55 per cent of the total
output of iron and steel in 1880 and 64.26 per cent in 1890,

CAPITAL—The following statement shows the different items of capital in active and idle establishments and
those in conrse of counstruction, rolling mills and steel works in the middle states, as reported at the censuses of
1880 and 1890:

WCOMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISIIMENTS AND THOSE IN
COURSE OF CONSTRUCTION, ROLLING MILLS AND STEEL WORKS IN THE MIDDII STATES: (880 AND 1890,

CAPITAL,
Number : Land. stoc] )
“ . , of | T3l Ao Land, atock, and
CLASS OF ESTABLISHMENTS. Year. |, 401 lish- ! .Ilillll}j}‘ll'l{,tﬂ;()]s linished prog-
ments. Total, 'mm, " ‘,1’“1" 008 uets on hand,
i implements. c‘;i}é‘f‘i]‘lﬁl};gls
i
Total oo i 1880 223 $77, 432,048 1! $dd, 784, 241 $32, 648, 707
1800 245 188, 806, 722 |3 85, B18, 821 1(¥2, 547, 898
Lstablishments in operation.................L.. 1880 208 ||. 75, 538, 048 43, 670, 241 31, 862, 707
. 1850 231 187, 098, 455 84, 782, 317 102, 316, 138
Idle establishments oo oo ool 1850 13 1, b4, 000 1, 108, 000 436, 000
. 1890 12 1,172,407 054, H07 217, 900
Jistablishments in course of construction ....... 1850 2 a50. 000 ) 350, 000
1890 2 95, 8060 83, 000 13, 860

@ Includes hired property valued at $078,000, also hired property valued at $18,000 invested in idle establishments, This item was net reported separately ab
“the census of 1850,

b Not reported separately.

EMPLOYLES AND WAGES.—The following statement presents the average number and total wages of officers or
firm members and clerks and the average number and total wages of skilled and unskilled employés in rolling
‘mills and steel works in the middle states, as reported at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, ROLLING MILLS AND STEEL WORKS IN THR
MIDDLIE STATES: 1800.

.

(LA o - FEMALES ABOVE 15 :
AGGREGATES. MALES ABOVE 10 YEARS. TEARS. CIILDREN.
CLASSES. -
AvOrage | niin) sag Naml W Number. | Wages. || Number. | Wages
Tambor, otal wages. umber, ages. umber. ages. umber. o8,
0] 1213 SN 00, 082 $51, 151, 112 88, 808 $60, 910, 329 37 |+ $19,278 } 1,177 $221, 5056

0fficers or Arm members. . coo oo s 505 1,631,056 508 1,631, 956

Clerks. 1, 542 1, 423, 303 1,607 1,404, 651

Bkilled .. —aes . 49, 669 a8, 009, 589 49, G669 83,909, 589

Tnskilled . oon e 38, 366 14,186, 204 37,187 13,964, 133 2 506 1,177 223,505
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The following statement presents the average number of employes af the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, ROLLING MILLS AND STEEL WORKS
IN THE MIDDLE STATES: 1890,

[NOT INCLUDING OFFICERS, FIRM MEMBIRS, AND CLERKS.]

AVERAGE NUMBER OF EMPLOYLS.
.
WEEKLY RATES OF WAGES, 7 N
Mules sbove | "FGe® | chilaren,
i 15 yoears.
Total ............. e e iteeetaeseari et e aaeee 86, 850 2 1,177
TnAer $5. .o e 840 1 1,013
B and over bub undor $6 - ..i oo e, 2, 005
$6 and over but under $7 5, 964
B7 and over bub under $8. ..o i e e 10, 047
$8 Al over Db UnAer §3ecaee e e 12, 946
#$0 and over butunder $10. .. .o 11,012 °
P10 and over Dub wnder BI2. .oy 11, 288
$12 and over Hut mnder BES .o oee e i aaaes 12,5675
$15 andd over hut nndor $20... ... ... et et e retenemam—aa 10, 542
#20 and over but under $35 5, 617
| $25 and over............ B¢ PR

MATERIALS USED.—The  total cost of all the materials consumed by the rolling mills and steel works in

Delaware was $1,214,050 in 1880 and $1,549,539 in 1890 ; by the works in New Jersey, $3,914,970 in 1880 and

* 5,326,401 in 1890; by the works in New York, $8,264,186 in 1880 and $5,932,461 in 1890, and by the works in
Pennsylvania, $61,564,150 in 1880, as compared with a total of $122,530,544 in 1890.

The following comparative statement presents the guantities and cost of materials consumed by the rolling
mills and steel works in the middle states, for the census years 1380 and 1800. With the exception of charcoal,
which is stated in bushels, and oil used for fuel, which is stated by barrels, the quantities are reported in tons of
2,000 pounds. : '

COMPARATIVE S’I‘ATEMENT,'QUANTITY AND COST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS IN THE
MIDDLE STATES: 1880 AND 1890.

1880 1890
CLASS OF MATERIALS, }
» Quantity, Cost, i Quantity, Cost,

) S FUU S $74, 957,856 {l. oo eennaeannn, $135, 838, 045

240, 980 1,795, 093 420, 903 2,413,590

65,194 1,723, 890 181,903 5, 366, 006

1,672,813 37,718, 153 4, 146, 205 G4, 895, 017

259, 017 7,358, 501 79, 320 1,800, 136

103, 056 5,116, 841 462, 841 8,193, 313

] 42,077 1,137, 200 114, 400 1,986, 315

Othor old or serap steel. ool . 80,639 2,181,835 265, 523 4,967,421

Hawmered iron ote blooms 27,541 1,719, 365 15,015 553, 208

*| Hammered pig or scrap bloons 37,108 2,012, 682 21,410 663, 419

Purehased muele Dar---..o oo il 44,117 1, 867, 540 217, 853 5,703,198

Purchased bessemer steel ... ...., PN . ad4, 855 wl, 788, 407 430, 058 1%, 535, 069

Purchased open-hearth steel. ..o iinna oo, 121, 303 b1, 251, 860 119, 419 8,900, 069

Swedish hillots and bavs.. ...l meeresrenneneen 9, 765 800, 496 183, 553 874,198

Anthracite coal. ... oo 658, 304 1, 648, 002 042, 491 1,898, 354

. Bituminous coal 2, 571, 081 B, 625, 337 2, 203, 691 4, 854, 856

L0 10)  RORN ) 00,483 297, 572 . 216, 327 G36, 443

Charcoal 1,476,716 137,328 1, 612, 605 146, 862

Oilused for fuel. . coveeeniniei i i v 100, 818 177, 807
Natnral gas. . coeeovoommmeonnninnnn e e " 3,301,468 |

Allother materials......oocoo ol 802, 584 ||veeuerencaiaaaa. 10, 699, 811

aIncludes 9,216 tons “*Other billets and bars costing $507,509.
‘b Includes 7,030 tons * Other billets and bats "' costing $338,898.
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Propucrs.—The following eomparative statement shows the tonnage of iron and steel i)lroducts for rolling
mills and steel works in the middle states, as reported at the censuses of 1880 and 1890:

COMPARATIVE 8TATEMENT, QUANTITY OF PRODUCTS, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE STATES:
’ 1880 AND 1890.

CLASS OF PRODUCTS. 1880 1890

2,031,533 5, 226,716

© 1,384, 584 1, 962, 405
. 570, 885 2, 705, 743

ODOR-BEALELL SECOLa e e+ e e ece e e e mae e m cneeeam e eeenae s aen s annens 53,580 491, 475
Crueible and miscellaneons ste0l . v ecree e cneees cecceee e e e craernas 72, 505 ! 67, 032

The following comparative statement bresents the values of the different iron and steel products and the
percentage that each class bears of the total, for the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, VALUE OF PRODUCTS WITH PERCENTAGE BACH CLASS IS OF TOTAL, ROLLING MILLS
AND STEEL WORKS IN THE MIDDLE STATES: 1880 AND 1890,

VALUE. PRRCENTAGE, !
CLASS OF PRODUCTS. . '
1680 ! 1890 : 1880 1890
Total <o e $121, 421, 562 \ $210, 380,379 E 100, 00 100. 00
Manufactures of iron . 57,626,876 | 81,268,706 {  063.85 38,62
Manufactures of steel 43,013, 822 125, 033,307 45.42 59. 86
Misvellaneous produets.......o.coovviiarannn. 881, 364 8,192,366 ‘} 0.73 | 1.52

The total value of all iron and steel products of rolling mills and steel works in the middle states was
$121,421,562 in 1880 and $210,389,379 in 1890. The value of the manufactures of iron in 1880 was $77,526,376
and constituted 63.85 per cent of the total value of all products, while in 1890 the value of iren manufactures was
$81,263,706 and formed but 38.62 per cent of the total value of all produets. The value of the manufactures of
steel increased from $43,013,822 in 1880 to $125,933,307 in 1890, constituting 35.42 per ceut of the total value of all
produets in 1880 and 59.86 per cent in 1890. The value of all other products was $881,364 and $3,192,366 for 1880
and 1890, respectively, and the percentage of the total value of all products was 0.73 per cent in 1880 and 1.52
per cent in 1890,

The following comparative statement presents the quantity and value of classified iron and steel produets, as
reported at the censuses of 1880 and 1890. With the exception of nails, which are stated in kegs of 100 pounds,
the quantities are shown in tons of 2,000 pounds. ' - ‘

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PRODUCTS, ROLLING MILLS AND STEEL 'WORKS
IN THE MIDDLE STATES: 1880 AND 1890,

1880 1890
CLASS OF PRODUCTS, :
Quantity. Value, Quantity. Value.
TOtAl euemee e e $121,421, 502 ||cenreeninniinnn $210, 380, 379
Tron: .
Bar and rod 441, 029 04, 275, 523 556, 207 22, 501, 250
Radls tovinennioiomnnaioiiiniieeiiananns 191,518 8,068, 759 2,571 05, 500
" Plates, exceptnail plates...o.ooooeon o 119, 154 7,885,733 170,036 7,500, 238
Bheots -overeeieeaeniraeaaaas 60, 567 5,833, 074 " 87,188 5, 624, 872
Muck bar produced for. salo. . 56,624 | 2,160, 256 201, 846 . B, 806, 421
Hammered and rolled car axles ....ooaeeoiooao. 9,708 731, 33L 10, 059 450, 218
67,799 4,317,102 . 95,248 3, 028, 087
116,248 7,106, 738 437; 173 16, 632, 538
04, 025 5,340, 619 130, 957 8, 639, 974
1, 812,280 5,837,433 1,519,645 8, 041, 420
88, 440 5,069, 710 104, 243 9, 633,139
Steel, bessemer: i : .
Bar anA 10d..vesncmcminaranioiacin e reiaananaaas 87,529 5,443, 950 281, 814 10, 963, 256
L T 467, 200 21, 653, 006 1,436, 205 42, 321, 749
Plates, except nail plates 1,476 | 148, 144 57, 526 2, 550, 248
L T RPN PPN DR 34,004 2, 412,122
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COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PRODUCTS, £1C.—Continued.
} - y
1880 . 1890
CLASS OF PRODUCTS.
Quantity. Value. Quantity. Value,
Steel, bessemer—Continued.
2, 620 $116, 395
2, 640 111, 803
9, 630 390, 183
~ Structural Shapes.............. e 557 $63, 060 90, 736 4,812,183
Cubmails o i et e e s 641, 189 , 269, 626
All other ﬁnishyd PrOAUetS e in v neiveann N 14,115 712, 162 757, 631 26, 310, 642
Steel, open-hearth : .
Baran@ rod...covueeimiiiiin i iiiiiiiia i 28, 845 - 2,411,319 86, 269 ! 4,197, 871
L 3, 360 X 5 3 T
Plates, excopb nail PIAts .o cviemaemeicnnaaiana-. 2 280 204, 200 152, 042 7,930, 850
Bheets «ovnviiiiiii et 1, 050 127, 000 20, 098 , 233, 736
Hammered and volled ear axles 9, 539 521, 895
8 T 3, 532 160, 000
Structural ShAPes .. ..vveeeneenn... e 1 4, 012 8,855, 414
Cutmails oo PR RS 4, 000 37,110
All other finished products . .......cooooooiiiiil. 18, 024 \ 1, 740, 841 186, 768 7,721,918
Steel (erueible and miscellancous) :
Tinished produets .o oo.oooooooiioii o ] 72, 605 10, 208, 042 67, 002 8,507, 247
ALl other ProdiietB. ..o eneesarecaneranrerocerrannans]onsmnoncaanaennss 881,364 [leaeoiiiiiaaa... 3, 102, 366
! |

MacHINERY.—The following comparative statement presents the equipment and capacity of the rolling mills
and steel works of the middle states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE
STATES: 18580 AND 1890, {«) '

MACHINERY. 1850 1890 || Increase.
Singlo PudAUDE fUTNACES <o oot et et et e e e aaaaas 2,082 3,160 78
Heating furnaces 1,538 1,877 380
Bessemer converters. ... N 14 b48 3
Open-hearth furnaces.......oooveeaeoioo e it 15 84 i3]
Crucible pots which can beused abeach ReAb. . o ovt vt i i cccirerenecaaaianan 2, 384 2,258 6126
Hammers ---...... 209 413 114
Cut nail machines .. . .| 1,641 1, 953 312
Trains of TollS ..ot i a e a rereemseee e raeaae 776 923 147
Aggrogate daily capacity in tons of finished prodmets ...... oo oLl 12, 686 27, 861 15, 175

a Includes machinery in both active and idle establishments.
b Includes 6 Clapp-Grifiths and 4 Robert-Bessemer converters.
¢ Decrease,

FORGES AND BLOOMERIES,

Pennsylvania has always ranked first in the production of charcoal blooms from. pig and serap iron, while
New York has occupied a similar position in the production of charcoal blooms direct from iron ore. In 1880 the
total production of charcoal blooms and hammered bar iron direet from iron ore and blooms from pig iron and
serap iron was 72,557 tons, of which quantity the middle states produced 60,120 tous, or 82.86 per cent. Since
1830 this industry has seriously felt the competition of modern processes of iron and steel manufacture, and while
the number of active and idle establishments in the United States has decreased from 118 in 1830 to 32
1890, the output has deelined in 1890 to 34,775 tons, of which works located in the middle states produced 29, éL
tons. Of the 20 active establishments in the United States in 1890, 19 were located in the middle smte% as
follows: New York 9, New Jersey 1, and Pennsylvania 9. The details mf the industry will be found in the repor
on forges and bloomeries,

SOUTHERN STATES,

One of the most notable features of the growth of the iron and steel industry during the past decade is the
activity displayed in southern states in the erection of iron making plauts, particularly large coke blast farnaces.
In direct connection with this work there has been an advance almost equally great in the development of the
extensive mineral resources necessary to the operation of these iron making establishments. Steecl making,
although not wholly neglected, has not formed a prominent feature of this metallurgical development.

The progress made by the southern states in the manufacture of iron and steel during the past 20 3 vears
is shown in the summary on the following page, the statistics being for the census years 1870, 1880, and 1390
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In compiling the figures of thiz swmmary the geographical division of the southern states is considered as
comprising the iron making states of Alabama, Georgia, Kentucky, Maryland, North Carolina, Tennessee, Texas,
Virginia, and West Virginia; also the District of Columbia, South Carolina, and Mississippi.

COMPARATIVE SUMMARY, IRON AND STEEL INDUSTRY IN THE SOUTHERN STATES: 1870, 1880, AND 1840, (a)

ITEMS. - 1870 () 1880 (1) 1890
Number of establishments. .............. e 1 <180 ’ 109
Lo R $12, 850, 885 $21, 942, 211 c$48, 051, 652
Miseellaneous OXPeNSO8. . .o eu. e e aie e aee e inaanaraaaraaaaan () () $2,110, 129
Average number of employés (AZETCEALE) . -« vveremencceeninannrennns : 10, 884 19, 728 ©17,601
Total WAZes (o vvvuriiie it ceaiaimaiaaas Ceeeieemeacereraaas $4, 689, 150 $5, 916, 808 $7, 669, 600
Oflicors, firm members. and clerks: )

CAveragenumber ..ol D . ‘ (e} [tid} 550

Total WAZEH «.cvveiereriianrenoveeinniannes T T N $806, 415

. All other employés - .

AVerage DUMDBEAL -« ociieniiniiiiaiia i iaa e Saaa| {e) : () © 17,081

B BT Y A $6, 863, 185

Cost of materials used. oo i $10, 8786, 219 $13, 720, 024 $27, 047, 767
Value of prodnets. ....oooovioniane. J$20, 696, 685 $28, 006, 074 $30, 082, 152
Tonnage of products ........... et iMmmeeeeae i mebeamaeaaaan 345, 572 G614, 285 © 2,907 184

@ This statement includes only nctive establishments for the censuses of 1880 and 1890; such establishments were not reported separatély at the census of 1870

b For explanation of the apparent discrepancies in the data for 1870 and 1880, see remarlks in regard Lo the depreciated currency of 1370; also in regard to tho
inclusion of capital, employés. and wages relating to mining and othor operations in the figures for 1880.

¢ Includes hired property valued at $1,283,000, T'lLis item was not reported separately at provious consuses,

d Not reported.

e Not raported separately. :

J Includes vahies for which no tonnage was reported.

The following comparative statement presents the leading statistics of the iron and steel industry of the
southern states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE SOUTHERN STATES, BY STATES: 1880 AND 1800. (a)

Nomber AVERAGE NUMBER OF EMPLOYES
) of AND TOTAL WAGES. T .
TATES s o s . Cost of materials| Value of prod-
STATES, » Year. (lx]q;rltlh Capital. “ased. nets.
ments. Employés. Wages.
The Southern States . .....io il H1880 130 401, 042811 18, 728 44, 916, 868 $13, 724, 624 $23, 006, 074
1860 109 48, 081, 652 | 17, 601 47, 669, 600 27 047, 767 80, 082,152
T U B 1. -1 8 9,757,196 | 1,626 671,713 601 07'3 1.452.856
1890 35 17, 087, 583 5,878 2, 623, 008 7,425, 344 12, 544, 227
District of Columbia..ovovivivniiiaeeanian... O, lggg 1 80, 600 18 7,528 2, 264 10,970
1 e | g
L6 T P 1880 9 073, 800 l 1,303 185, 480 : 631, 707 990, 850
1800 5 008,243 | 367 112,170 421,728 471,757
B0 ) R 1880 18 4,610,035 | 4,005 1, 344, 400 4,223, 799 5, 090, 029
PN R 1970 N DA RO | R P L T
Margland coovveeereioniinsnarmnassneniiaaismanan canne wen-s|, 1880 18 T 4,402,125 2,703 905, 090 2, 888, 67 4,470,060
1800 10 4, 217, 574 1,272 300, 351 2,217,173 2, 809, 208
North Carolina ...ooevcariveiiveiearienneranriannraeaaiaa..| 1880 9 199, 400 63 7,907 11,702 41, 085
. PRE- 0 I U U | I L D | R B ermeaanan
B B T T R feaemaraeanaen 1880 20 2, BG2, 826 8,077 650, 773 1,376, 059 2, 274, 203
. 1890 .15 4, 613, 355 1, 557 775,521 2,043, 671 4, 247, 868
OB i eeierrnamnnsansiannencaarasans nann eaena . [, 1880 . 1 40, 000 140 27,720 23, 580 36, 000
[ 1) R O DR G | I
Virginia.,eeeeenon cieiain fereebiisersauiiacann aeusaaae 1880 21 2,204,713 2, 622 7 665, 432 1,496,151 2, 585, 000
' ’ 1890 21 G, 330, 993 3,110 1, 263, 360 4,404, 452 6, 326, 084
Waest Virginia c.ooooviiiiiiiiinaan, tisesresairancanvannas 1880 16 3,712,616 4,121 1, 541, 816 3,484, 625 6, 054, 132
1890 12 6, 4o8 921 3, 838 1, 838, 200 7,900, 036 10, 656, 865
All other states . cveeeveiiiiivannenanas e Ceerariaanas ¢1800 o 2,534,980 ¢ 1, 594 761,081 © 1,829,363 - 2,006,143

o Thig statement includes only active estahlishments. ¢

b For explanation of nppm'eut discrepancies in the data for 1880, see remarks in regard to the inclusion of capital, employés, and wages relating to mining
and other operations.

¢ Includes hired property valued at $1,283,000. 'This item was not reported separately at the census of 1880,

dTIncludes 550 officers, irm members, and clerks and their wages amounting to $806,415, distriluted as tollows: Alabama 193, $819,044; Georgia 18, $23, 125
Kentuelty, including 1 establishment; in North Carolina and 1 in Texas 53, $72,083; Aaryland 25, $24,358; Tennessee 85, $L18,446; Virginia 100, $145,908; West
Virginia 76, $103,445. These classes were not roported separatoly at the census of 1880. .

e Includes states grouped in order that the operations of individual establishments may not be disclosed. These establishments are di stributed as follows:
North Carolina 1; Texas 1, Kentucky 0,
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The decrease in the number of establishments in 1890 as compared with 1880 is due to the fact that a large
number of charcoal furnaces of small size and unfavorably situated for securing cheap materials and distribution
of their product have been abandoued during the past decade, while many of the furnaces operated in 1880 by
separate firms or companies or built in succeeding years by distinet organizations have since been consolidated
under one management and appear in the tabulations for 1890 as single establishments.

CarrrAL—~—The following (JO])‘]DHJ‘HﬁVG statement shows the different items of capital in active and idle
establishments and those in course of construction in the iron and steel industry in the southern states, as reported
at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY IN THE SOUTHERN STATES: 1880 AND 1890.

CAPITAL,
Number T Land. sfocl 1
CLASS OF ESTABLISHMENTS, Year. |popablishe nnﬁi}“dhl g Lﬁg;&{l;}tﬁllﬁ'o:{u
ments. Total, mie "“ﬂ‘zs;‘i' 08| nets on hnl_lﬂ, .
implements. c:;_:l(: ggf}ﬁ’ﬁ}]s
Total oo it e eireteaieaean 1880 209 a$27, 714,861 || $12, 303, 101 $15, 321, 170
1800 158 047,884, 044 30, 766, 795 17,128, 149
Establishments in eperation. .....c....occ.......l 1880 130 21,042, 311 0, 843, 441 12, 088, 870
18400 109 43,051, 652 20, 850, 403 16, 101, 240
| Tdle establishments cvoeu.civn oo viven cameneaaaa| 1880 76 5,079,050 1, 900, 300 3,118, 750
1860 27 1,135, 693 1, 502,103 433, 500
Establishments in eonrae of construction........ 1880 3 (03, 000 580, 450 103, 550
1890 . 23 2, 897, 590 2, 804,199 593, 400
; |

@ See remarks in rogard to inelusion of eapital relating to mining and other operations in the figures for 1880,
b Includes hived proporty valued at $1,283,000.. This item was not reported separately at the census of 1880,

Y

BLAST TURNACES,.

It is in the manufacture of pig iron that the progress and aetivity of the iron industry of the southern states has
been particularly marked during the decade from 1880 to 1890, This section has been long noted for the excellent
character of the charcoal pig iron produced within its borders; but prior to 1880 attention was not especially
directed to its extensive and easily worked deposits of iron ore, nor to the advantages which the close proximity
of coking coal and limestone to these deposits afforded for the production of coke pig iron at low cost. During
1880 the southern states produced 9.27 per cent of the aggregate pig iron yield of the United States, but in 1890
the furnaces in this section contributed 18.52 per cent of the total output, the inerease in tonnage over 1880 being
423.52 per cent. .

The growth of the blast furnaece industry in the southern states is indicated by the following summary, which
presents the leading statistics of this branch of the industry, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, BLAST FURNACES IN THE SOUTHERN STATES: 1870, 1880, AND 1890. (a)

ITEMS. 1870 (b) 1880 () 1890
Mumber of establishments o1 ' 50 73
Capital. .. ooeeeiiiaen.. . .. #7, 897, 325 $11, 890, 907 $29, 074, 471
MA8COl ATLE01E BXDPEIEBS .« oot ettt e e e et (d) (@) $1, 578,512
Average number of employés (agaregate) .. ooooceeieeiiiiiiiiiian. 5, 488 4, 486 8, 204

' OBl WAZES weecem e eamvemee e oee e e e e ameamm e e m e em e e ans $1,068, 160 2, 186, 855 $3, 416, 278
Officers, firm members, and clerks: ' Co
AVETAZO MR . o+ e eeeecen et varsmnnsianeerm anrannonsanen s ) (e) 332
BN BT N S F $409, 120
All other employés: '
Average number. .. (&) (e) 7, 982
Total wages........ S (M $2, 917, 158
Cost of materinls used ............. 43, 562, 055 4, 452, 864 $15, 410, 982
Value of prodnets.coveeevennn. .. PR .. $7, 008, 137 S $7, 780, 050 $22, 494, 870
Tounage of PrOQUCES. - +vveenrarrnneeernmmmeneeneoannaannamnes ... 184,540 350,436 | 1,834, 586

o This statement inclndes only active establishments for 1880 and 1800; suel establishments were not reported separately at the census of 1870.

,b Por explanation of apparent discrepancies in the date for 1870 and 1880, see remarks in regard to the depreciated currency of 1870; also in regard fo the
inclusion of cipital, employés, and wages 1'(31111(11;;; 1o mining and other operations inthe fignres for 1880,

¢ Includes hired property valued at $#783,000. This item swas not reported separately at previous censuses. -

d Not reported.

e Not reported separately. .

J Includes values for which tonnage was not reported.
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The fullowing comparative statement presents the leading statistics of the blast furnace industry in the
southern states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE 'STATEMENT, BLAST FURNACES IN THE SOUTHERN STATES, BY STATES: 1880 AND 1890. (a)

S AVERAGE NUMBER OF EMPLOYES
) l\ugn{})er AND TOTAL WAGES. Cost of materials | Value of prod
- . s f materials | Value of prod.
STATES. Yoar. |ogtaplish|  Copital. - - used, ots
ments. Employés, Wages.
The Southern States ... ..ooiiiiiiiivrierinenaan 11880 59 $11, 890, 907 9,486 $2, 186, 855 $4, 452, 864 $7, 760, 060
1890 ] c20, 074,471 d8, 204 d3, 416, 278 15, 410, 982 22,494, 870
Alabama . .o e e aaan 1880 7 2,707,196 1, H66 a53, 718 6575, 673 1,405, 856
1800 28 15, 778, 786 4,130 1,783, 700 G, 493, 884 10, 315, 691
Georgin . oo i reere e e 1880 5 712, 000 754 77, 415 241, 706 466, 800
1800 4 748, 845 269 64, 676 237, 836 3390, 422
Kentueky..puvereereiaetinenianaaaiaaconas FERREPIPERPRIR iggg 0 2, 008, 035 1,800 429, 988 801,410 1,248, 652
Maryland . .oue e e eeieieeaaraaae 1880 12 2, 107,126 1,443 339, ‘)75 956, 806G - 1,700, 339
1800 b 3, 108, 222 649 : 161, 342 1, 318, 539 1, 632, 004
TONNESECO ¢ o o neeeeemenmaear e ctanenaaasaanne e nannen 1880 g9 1, 422, 626 1,570 201, 897 480, 440 844, 022
} 1890 11 3, (i85, 806 1,076 525, 992 . 2, 450, 882 3,306, 404
RS ottt ee e e it amec et rna et 1880 1 40, 000 140 27,720 23, 680 36, 000
' HE]SQO ................................................................................................
B3 75 (B PO 1880 8 1,891, 500 1,221 255, 986 205, 548 440, 805
1800 15 4,156, 206 1,328 558, 812 2, 820, 167 3,025, 481
West VIrginin .o it s vraae e e 1880 8 1,322, 425 203 240, 158 . 1,158,611 - 1,631, 096
! 1800 4 : 1, 446, 082 L 424 198, 933 1,508, 847 2, 009, 505
AlLOother SIabes -« oo it it iaiciaai e aaaa, 1890 [ 1,050, 524 389 ) 113, 823 587, 827 : 906, 303

a This statement inclades only aclive establishiments,
b For explanation of apparent diserepanciss in thoe data for 1880 ses remarks in regard to the inclusion of capital, employ¢s, and wages relating to mining and
other operations.

¢ Includes hired property valued at $783,000. This item was not reported separately at the consus of 1880.

.d Tneludes 332 officars, firm members, and clerks and their wages amounting to $4908,120, distributed as follows: Alabama 150, $262,306; Georgin 15, $19,175;
Kentueky (including North Carolina and Texas) 21, $25,438; Mmylandﬂ $7,680; Tennossco 64, $87,616; Virginia G0, $80,207; Went Vlr;,mm 13, $16,768, These
classes wore not reported separately at the census of 1880.

¢ Includes states grouped inorder that the operations of individual establishments may not be disclosed. These establishiments aro distributed as follows:
North Carolina 1, Toxas 1, Kentucky 4. ' .

Alabama shows the greatest increase in the blast furnace industry during the past decade. Jefferson county
in that state, in which the city of Birmingham is located, is now the most important iron making center in the
south. In 1880 there were but 2 establishments in the county, operating 3 blast furnaces, with an invested capital
0f$1,080,800, but in 1890 this district contained 10 blast furnace establishments with 24 furnaces, the total capital
directly invested in the manufacture of pig iron being $8,938,110. Virginia has long occupied an important
position among the iron producing states of the country. In 1880 more than one-half of the pig iron inade m that
state was produced with charcoal as fuel, but with the development of the Ilat Top coke flelds an important
advance has taken place in the erection of coke furnaces, and Virginia is now second in rank among the southern
pig iron producing states. Tennessee has shown considerable progress in the erection of both coke and charcoal
furnaces, and is now tlie third producer of pig iron'in the southern section. While West Virginia is classed among
the southern states, its pig iron industry at the present time partakes largely of the eharacteristics of the
establishments located in the northern and western sections of the country. During the past decade the
manufacture of charcoal pig iron in West Virginia has been abandoned? and by far the larger part of the coke pig
iron is produced from Lake Superior ores, the furnaces bcmg located in Ohio and Marshall counties, at Wheeling
and in its vieinity. The only furnace in the state using local ores exclusively is situated in Preston county. '

‘While Maryland shows an increase in capital during the past 10 years a slight decrease is shown in the value
of products, owing to the decline in the manufacture of charcoal pig iron, and also to the reduction in the prices of
all kinds of pig iron. IFour large coke furnaces were built at Sparrow Point, Baltimore, in 1890. Two of these
stacks were put in operation toward the close of the census year. ‘

The pig iron industry of Kentucky has shown a marked decline daring the past decade. In 1880 the state
contained 22 blast furnaces, of which number 18 were small charcoal stacks, located principally in Greenup, Boyd,
Carter, Bstill, and Trigg counties. With the exception of 1 furnace in Greenup county, all these charcoal stacks
have been abandoned. During 1890 a number of coke furnaces were under construction, only oue of Whlcll,
however, was completed, but not blown in at the close of the year.

The pig iron industry of Georgia remained prmc‘mcally stationary during the decade from 1880-to 1890. Little
progress was made in Texas prior to 1890, In that year, however 2 charcoal furnaces were completed, but not
blown in.

The 7 charcoal furnaces in North Carolina in 1880 were idle in that year, and all have since been considered by
their owners as abandoned o1 classed as long inactive furnaces. The only active furnace in the state was built in
1884 to smelt Cranberry oves, using charcoal as fuel, but during the latter part of the census year 1890 it was run
on coke. ' :
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OAPI'I‘AL ——The followm g statement shows the different items of eapital in active and idle estfmbhshments and

those in course of construction in the blast furnace industry in the southern states, as reported at the censuses of
1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BLAST FURNACES IN THE SOUTHERN STATES: 1880 AND 1890.

CAPITAL.
N umt}mr Land. stock 1
. - CIMENT 0 Land, stock, an(
CLASS OF ESTADLISTIMBENTS. Year: logtablish. mﬂﬁ"“j}‘“‘“}%‘kms finished prod-
ments, Total, an? uets on hand,
implements, | L‘;‘:’l(l‘;wgbll)gls
Total. .o 1880 ’121 n$]6 064, 207 $6, 016, 041 $10, 947, 266
1890 110 43 207 .910 22, 502, 812 10, 614, 558
Istablishments in opoeration..................... 1880 | 59 ; -i, 841 7,936, 066
. 1800 73 29 974 471 . . 0206, 113 9 948, 358
Idle establishments ... .o vauienai... 1880 60 4, 533, 300 1, 607, 650 025, 650
; 1890 19 1, 309, 300 945, 800 363 500
Tstablishments in courae of construction........ 1880 2 510, 000 454, 450 85, 550
. 1890 18 1, 923, 530 1,620, 809 802, 700

@ Seo remarks in regard to the inclusion of capital relating to mining and uthef- operations in the figures for 15680,
> b Includes hired property valued at$783,000, This item was notreported separately at the consus of 1880,

During the decade from 1880 to 1890 the increase in the total capital invested in blast farnaces was 95.75 per
cent, while the investment in buildings and machinery has inereased 275.49 per cent. There was a decrease of
3.04 per cent in the remaining items, the causes of this apparent decline having been previously explained.

EMPLOYLS AND wAGES.—The following statement presents the average number and total wages of officers or

firm members and cleﬂm, and the average number and total wages of skilled and unskilled employés, as reported
- ab the census of 1890: '

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, BLAST FURNACES IN THE SOUTHERN 'STATES: 1890,

AVERAGE NUMBER OFF EMPLOYES AND TOTAL WAGES.

OLABSES, . ’ Aggregates. Males above 16 years. (z) |/Foemales above 15 yoars. Children, N

ﬁﬁﬁf{,ﬁ“ Total wages. || Number. Wages, Number. Wages, Number, | Wages.
AL CINSBES e e cnrnvennenannnan SR, 8, 264 9, 416, 278 8, 225 $3, 410, 628
Oficers or firm members 164 308, 791 L | 800,731
Clerka . 168 132, 389 167 132, 029
Skilled. .. .- 1,426 829, 887 1,426 820, 887
Unskilled _ 6, 506 2,087,871 | 6, 468 2, 081, 981

a Tneludes conviet laborers in the Texas penitontiary receiving an average of 50 cents a day,
The following statement presents the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, BLAST FURNACES, IN THE SOUTHERN.
STATES: 1890,

NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.
y y

AVERAGE NUMDER OF
EMPLOYES.

WEEKLY RATES OF WAGES,

Males above .
16 yenrs. (¢) Children.

L2 i leemann 7,894 38
0T S g 106 29
$5 and over but nonder $6 .-t 150 9
$6 and over Lub under B7.. . .cue s cereemamiasinaea it ieai et 437
* 47 and over but under $8- ..o ooiieivniiiaaan D P Py 2,232
$8 and over but under $9. .. ...ovivenaan e mertamaiasenstateetetaaaaaanaaran 1,928
#$9 and over but under 3 D ET T PR PP PP EEPPP N 943
$10 and over but under $12.... 881
$12 and over but under $15.... 735
$16 and over but uuder $20. ... 206
$20 and over but under $25 111
F i 300 TG = R g (T N

& Includes convict laborers in the Texas penitentiary, receiving an average of 50 cents per day.
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The average length of time during which the blast furnaces of the southern states were in operation in 1890
was 8.70 months, Furnace hands were employed 12 hours per day, 7 days each week; yard hands worked 10
hours daily for 6 days a week. In 1880 the blast furnaces of the south were in opera}mon an average of 7.52
months.

.The daily rates of wages of blast furnace employés in the south do not differ materially from the wages at
most northern establishments. At the southern furnaces colored labor is almost exclusively employed, except in
positions where judgment and prompt_action in emergencies are required, such as those of founders, stovesmen,
engineers, and head iron grader. In -the cast house the iron breakers, helpers, keepers, cinder men, and scrap
men are colored, one or two white men occasionally working on the shift. In the stock house the work from

unloading the stock to the filling in at the top of the furnace is performed by colored labor, the employment of

white labor being exceptional,

Oue of the difficulties encountered by the managers of southern ﬁunace% in the employment of colored laborers
is to secure contintous service. TFor this reason it is found necessary to divide the foree into gangs with a “boss?,
whose duty it is to provide sufficient men to fill the places of those temporarily idle and keep the work moving
smoothly. One “Dboss” looks after the men on the floor of the stock house, another after those engaged in unloading
material, another after the cinder men, while still another takes charge of any laborers employed for extra work
around the furnace.

In order to show the range of wages for different classes of blast furnace employés, the following statement
has been prepared, showing the daily rates of wages paid by six blast furnace companies in the Birmingham,
Ala,, district in 1890: '

DAILY RATES OF WAGES PAID AT 6 BLAST FURNACES IN THE BIRMINGHAM DISTRICT, ALABAMA : 1890.

© DAILY RATES OF WAGES.,
CLASSES, Establish- | Bsiablish- | Establish- | Establish- | Kstablish. | Establigh-
. mont. ment., ment. ment, - ment. mentk.
1 2 - 3 + 53

Broakers cooci it et aaene s eerans $1.20 $1.20 $1. 00 $1,20 $1. 20 $1.10
Ore and coke wheelers... 1.85 | 1.70 1.20 1,20 1,35 1.10
Top fillors . .eveenennannnn 175 175 1.75 1.75 1.7 1.60
T op fillers, NEIPETS «vomeereeneetecaaneenmaaaas 1.50 125" © 1,50 1.50 1.50 1.25
Stove tenders....ioovioieiiiiiiiaiat.s PR 1,75 175 1.75 175 1.76 1.50
Weighers. ... 2.00 170 1. 80 1,20 2. 00 1.50
Metal carviers 2, 00 2. 00 2,00 2.00 2,00 1.75
Tounders (excluding hoss foumlem) ............. 2.75 2.16 3.00 3,00 3,00 2,83
TCEBADIELS - ecc et ainaecimne s meanasananannn 2,00 2.00 2.00 2. 00 2.00 .75
TREINCErS. ccee e neemaeeearn et aame e eaans 2,50 1.80 2, 25 2,25 2. 25 2. 00
Firemen ..c....... e 1,50 1.40 1,50 1,60 1.2 1.10
Common laborers............ 1.10 1,00 1.00 1. 00 1,10 1,00

Slightly lower rates than those :Lbove given are pa.ld at southeul furnaces which are not located in close
proximity to the large cities.

MATERIALS USED.—The following comparative statement presents the quantities and cost of the materials
consumed by the blast furnaces in the southern states, as reported at the censuses of 1880 and 1890, The quantities

_reported are in tons of 2,000 pounds, except charcoal, which is stated in bushels.

COMPARATIVE STATEMENT, QUANTII‘Y AND COST OF MATERIALS TUSED, BLAbl‘ TURNACES IN THE SOUTHERN
STATES: 1880 AND 1890.

1880 © 1800
CLASS OF MATERIALS. : :
Quantity. Coat. Quantity. Cost.

L7 PR 0N ST B4, 452,804 [looeiiiiiniins $15, 410, D82
Domestic Irom 0re. c o v ivre it 724,136 2, 003, 250 3, 887, 400 G, 042, 637
TFoveign iron ore........ (€7 1 PO, 136, 769 603, 422
TFluxing material 289, 564 208,114 1, 164, 006 766, 938
Anthracito coal. oo ooioiien i e 32,600 138,000 [l.ouveeomeimeeee e
Bitnminous coal . .oveveriime o 78, 262 119, 156 148, 823 223, 326
[875) -V . . 834, 458 1, 034,213 , 228,915 5, 039, 150
Charcoal..... T 14,961,937 824, 842 - 23,409,733 1,413,452
Mill cinder,et6 ...o-.... 60,133 124,289 79, 612 152, 440
All other materials. covveoe vaiemruiveamvaeraeceeirairelomcmeneociaaan | l 200, 717

: a Domestic and foreign iron ore were not reported separately at the censtis of 1880.
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With the exception of a few establishments in Maryland, West Virginia, and Kentucky, the furnaces of the
south obtain their supply of ore from local sources, and almost the entire output of these mines is used by
furnaces which are usually located in close proximity, In Maryland a number of furnaces use foreign ores, and in
West Virginia almost all the pig iron is produced from Lake Superior ores. Keutucky also uses some ore from
the Lake Superior district.

Coke coustitutes the prinecipal fuel used in the blast farnaces of the south, although the manufacture of
chareoal pig iron continues to occupy an important position in the iron mdustry of this section. A few of the
Kentucky furnaces still nse a mixture of raw coal and coke, but in all other states where coke is used as a blast
furnace fuel it is employed alone. The Virginia furnaces draw their supply of coke from the Flat Top and New
River districts in Virginia and West Virginia. Those of Alabama and Tennessee depend largely on the coke
made from coal mined in those states, although obtaining a part of their supply from the Flat Top district,

Propvucrs.—The following comparative statement shows the quantity and value of pig iron, including castings
direct from the furnace, as reported at the censuses of 1880 and 1890, according to fuel used. The quantities are
in tons of 2,000 pounds.

COMTARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS CLASSIFIED ACCORDING TO KIND OF FUEL
USED, BLAST FURNACES IN THE SOUTHERN STATES: 1880 AND 1890.

1880 1800
OLASS OF PRODUCTS,
\ Tons. Valuo. Tons, Value.

B O PN $7,769,080 lo-........ $22, 404, 870
Mixed anthracito and coke pig fron. .ooeveveone vt 26, 100 590,000 |[o.eevannendoiiiaiiiiitl
Coke and bitnminouns pig iron 214, 861 4,117,636 §| 1, 629,033 18, 066, 980
Charcoal pigiron.......ooiiiiiiiiiiin. cees 106, 056 2, 909, 750 205, 553 8, 547, 890
Anthracite eoal pigiron ..o iiiiiii s 2,520 65,500 |[-ecevanenieiiiii s

Total tonnage and vallle. ..o ceeveemcnrvovesecneannnnnnns adb0, 436 7,082,885 i 1,884, 586 22, 494, 870
AL Other Pro@uiets.«cvver cre e aiecieiie e ce s ctaeaeeseenesenifeonraennnnns 88,105 [[veemimamiami it

a 8ix hundred and eighty-one tons of direct castings shown in the report for blast furnaces, 1880, have been distributed in this statement among the sovoral

kinds of pig iron.

‘While the furnaces of the soufh are rmdvmﬁngeously located for the production of pig iron at low cost, the
local development of industries consuming pig iron has not kept pace with the erection of furnaces, consequently
at present a large part of the iron must seek purchasers in northern and western markets. The rolling mill
industry is, however, steadily growing in the south, and increased activity is shown from year to year in the
erection of foundries.

MAcCHINERY.—The majority of the furnaces abanduned during the past decade were of small capacity, and,
owing to antiquated machinery or unfavorable location for supply of materials and marketing products, were
unable to compete with the furnaces constructed during recent years,

The number of completed establishments has decreased from 119 in 1880 to 92 in 1890, the number of
furnace stacks from 140 to 132, while the daily capacity has increased from 2,199 tons in 1880 to 8,511 tons in 1890,

The following eompar mve statement shows the number and total dzuly capacity in tons of 2,000 pounds of
the blast fumnceb in the southern states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, NUMBER AND TOTAL DAILY GAPACITY OF BLAST FURNACE STACKS IN 'l‘IID SOUTIILR‘T »

STATES: 18380 AND 1890.

NUMBER OF COM- ||,
PLETED TURNAQE (|TOTAL DAILY CAPAC-

J— STAOKS,

1880 1890 1880 1890

TOEAL «eevreeeceeeeeena e e ee e e et e een e eeaeeimnn s ST 182 | 2,19 | 8511
Alabama. 15 4'8 330M 4,237
Georgia.. 10 5 144 259
Kentucky 22 6 302 | 32
Maryland......vouoeennn Ceeeeaeeatrasieecanasreneareraanas 22 14 281 713
North Carolina . T 1- 39 15
IS BT T P 21 19 388 1,109
TOXAR- e ieeeiiiiii i N Y 1 3 - 1o 130
Virginia 81 31 287 1,200
West Virginia 11 5 819 525

It appefu*s from the foregomg statement that the increase during the decade in the total daily capacity of the:
blast furnaces in the southern states is 6,312 tons, or 287.04 per cent,
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ROLLING MILLS AND STEEL WORKS.

Including active and idle establishments in 1880, there were sitnated in the southern states 34 iron rolling
mills, 2 open hearth steel works, and 2 crucible steel works. Of the 40 establishments in 1890, 32 were iron and
steel rolling mills not connected with steel producing works and 8 were equipped for the production of crude steel.
These 8 steel works comprised 5 bessemer steel plants, 3 open-hearth steel plants, and 2 c¢rucible steel plants.
There was 1 establishment which operated both bessewmer and open-hearth steel plants, and all but 1 establishment
contained trains of rolls,

The following comparative summary exhibits the leading statistics of the rolling mills and steel works, as
reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN STATES: 1870, 1880, AND 1890, (a)

TTEMS, ’ 18%0 (b) 1880 1800
Number of establishments .veeennoon.n e ieieseimeriasaeeraans 67 a5 a5
L0 3 Ny Pt $4, 592, 310 $9, 675, 701 ¢$13, 039, 181
MisCellaneotS eXPBISEE cuaetecar  carseeraenannansnssaannrannsoseenns (d) (d) $630, 117
Average number of employés (aggregate) ..o ceea ool 5,150 9,748 9, 277
TOtA] WAGER -« e e et e e e et e e aaee e rra s es e $2, 943, 009 $8, 620, 186 $4, 219, 522
Officers, firm members, and clerks: .
Average number. . 218
B T T s $307, 205
All other employés:
Avernge mumbers. .o . oo iieieiiiiae e rinraa e reaaeee () (e} 0, 059°
BT L e $4, 012, 027
Cost of materials B8CM. vt i 7, 102, 632 $9, 038, V48 $11, 503, 000
Value of Pro@uets (f) coeeeeeeenenmiennne s nemmeanasrainssninnanas $18, 382, 071 #14, 71‘1, 410 $17, 312, 282
TONE OF PIOAUOLS +aeeeemrenemnrnnenennenneen e racaiecmanmaeeanrnans 157, 228 256, 406 457,278

« This statement includes only active establishments for the censuses of 1880 and 1800; suceh establishmoents were not reported separatoely at thacensus of 1870.
b See remarks in regard to the depreeiated currency of 1870,

¢ Includes hived property valued at $600,000, This item was not reported separately at previons censuses.

d Nof roported. :

e Not reported separately.

J Includes values for whicl no tonnage was reported.

The following comparative statement presents the leading statisties relating to rolling mills and steel works
in the southern states, by states and territories, as reported at the censuses of 1880 and 1890:

COMPARATIVE S'I‘ATL"\{BNT ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN STATES, BY STATES AND
TERRITORIES: 1880 AND 1890. (a)

i AVERAGE NUMBER OF EMPLOYES
Nuher AND TOTAL WAGES. Cost of materials| Value of prod
STATES AND TERRITORIES. Yot {yetailish Capital. O 0L B cris | Vi o et
ments. Employes. Wages,
Til() Southern States .. oo iiemieiiicerivireniennns ]SBO 35 $9, 6758, 701 0, 748 $3, 620, 136 $0, 088, 048 $14, '715, 410
. 1890 35 013,089,181 e, 277 N cd, 219, 822 11, 503, 000 17,812,282
ALADAIIA ¢ cee et it ir et iiia e ie e v aaa 1880 1 50, 000 00 18, 000 47,600
. ) 25321110 TN Y O RO ORI | UL DU ) | O
District of Columbin vveennniiniiie i 1880 1 89, 600 ' 18 7,528 10, 970
_ T POUUUE ISt | ROt AL OURO  NUUP R RN
LT e T O 1880 1 250, 000 500 102,239 486, 760
' T N U SOOI, IR RS et
B S VL 11 | 1880 .0 2,612, 000 2,205 914, 412 2,422, 380 3,841, 377
- X 1880 5 1, 484, 456 1, 206 628, 658 1,241, 536 . 2, 059, 840
Maryland oo e eees evaeinaas 1880 5 2, 145, 000 1,253 546, 974 1, 820, 042 2, 550, 051
’ 1890 4 1,071, 352 573 211, 009 760, 840 1, 002, 204
T CNNERSEE ceenrncenmnnecnareesieanm e e reeairaeacenena 1880 ] 1,401, 000 1, 360 376, 786 869, 065 1, 369, 400
' . 1890 4 027, 549 481 249, 529 402, 789 881, 404
Virginia ...... ..‘..................-....._.V................ 1880 5 838, 000 1,134 352,539 1,199,69§ 1,080, 416
1890 6 2,174,787 1,782 05, 048 1,584, 285 2, 400, 6U3
West Virginia ..coc.ooieniaanen.s emana e esees e 1880 8 2. 380,191 3, 228 1,801, 658 2,326, 014 4,422, Dﬁﬁ
& 1890 8 5,012, 842 3, 409 1, 639, 276 6, 102, 189 8,547, 360
All other 8Lates . oo erie e it cie e et d1890 8 2,368,195 1,827 785, 802 1, 015, 352 2, 860, 871

@ This statement includes only active establishments.

b Includes Lired property valued at $500,000, This item was not reported separately ab the census of 1880.

¢ Includes 218 officers, firm members, and clerks, with wages amounnting to $307,205, distributed as follows: -Alabama (including 1 establishment located in
Georgia) 46, $60,508; Kentucky 32, $46,651; Maryland 16, $16,828; Tennessee.21, $30,830; Virginia 40, $65,701; Weat Virginia 68, $80,087. These classes wers not
reported separately at the census nf 1880,

d Includes states grouped in order that the oporations of individual establishments m"l.y not be discloged. These establishments are distributed as follows:
Georgia 1; Alabama 7, .
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The state of West Virginia oceupies the leading position in 1890 as regards both capital and value of
products. The returns show that Alabama has more capital invested in rolling niills and steel works than
Virginia, althongh the total value of products of the Virginia works, in 1890, slightly exceeded the total of
Alabama. Texas had no rolling mill industry in 1880, but in 1890 coutmned 1 completed rolling mill (idle}), and 1 i
in course of construction. In the remaining states a deu ease in the amount of capital invested and in value of
products is noted during the decade. ‘

The southern states have made but little progress in the production of steel since 1880, the character of the
iron ores of this section being generally unsuitable for use in the older and well-tried processes of steel
manufacture. During 1890 steel was produced experimentally by the basic process at an open-hearth
establishment in Alabama.(a) Since 1880 5 bessemer steel plants have been erected in the south, 4 of which were
added to existing ironm rolling mills. Of this number, 1 is in Virginia, 2 in West Virginia, and 2 in Tennessee.
At the close of 1890, large steel works were in course of erection at Sparrow Point, Baltimore, Md., for the
manufacture of steel by the bessemer process.(d)

In 1880 the south was credited with 2 open-hearth and 2 crucible steel works, but in 1890 the opeu hearth
steel plants had increased to 3, the number of crucible steel works remaining unchanged.

CAPITAL.—The followmg comparative statement shows the different items of capital in active 'md idle

establishments and those in course of construction for rolling mills and steel works in the southern stmtes, as
reported at the censuses of 1880 and 1890:

OOMPARA’I‘IVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OI' CONSTRUCTION, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN STATES: 1880 AND 1890,

CAPTTAL.
N umbel Landl, K 717
e . . ; S . andl, stock, and
CLASS OF ESTABLISHMENTS, Year. o-zt.lhhsh e cﬁl}l}l\]{lll}"&m‘q finished 1)r’o -
menta. Total, ma {‘U‘l? ™ uets on hand,
smploments, | ¢4 aud b3
o 1380 39 | $10, 233,791 $6, 102, 700 $4, 181, 01
1890 45 w14, 567, 374 8, 074, 283 6, 493, 001 |
Establishments In operation.....ooooiiiniinans 1880A 35 9 075,791 5, 662, 300 4,013, 401
) 1860 35 13, 039, 181 6, 894, 200 G, 144, 891
Idle establishments. covvoieavnnian.o. e verienan 1880 3 405, 000 ) 505, 400 09, 600
1890 6 654, 193 496, 693 57, 00
Tigtablishments in course of construction..... ... 1880 . 1 . 153, 000 136, 000 18, 000
. - 1890 [ 074, 000 G843, 300 290, 700

a Includoes hired property valued at$500,000, This item was not report ed separately at tho census of 1880,

Of the aggregute capital invested in rolling mills and steel works in 1880, $6,102,700 was credited to buildings
and machinery, and the remaining $4,131,091 to land and cash capital. In the 10 years under consideration, the
increase in aggregate capital was 42, 3o per cent, while the value of buildings and machinery had 1nc,re%u1 32,
per cent and the investment in land and cash capital 57.18 per cent,

EMprrovis AND. wAcrs.—The following statement presents the average number and total wages of officers

or firm members and clerks and the average number and total wages of skilled and unskilled employés in rolling
wills and steel works in the southern states, as reported at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, ROLLING MILLS AND STEEL W'OanS IN THE
SOUTHERN STATES: 1890,

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.

CLASSTS. ' Aggregates. Males above 16 yoars. Females abovels years, Children. .
ﬁ:;glbaﬁe Total wages. || Number. Wages, Number. | Wages. || Number, | Wages.
T P 9,277 4,219, 322 8,048 $4,169, 341 1 |. w0 333+ $49, 461
OIRCErS OF ATT TBIDETR. « e v v seeeeememavananannrnenn 102 215, 251 102 LIS T | O A AN IR
[0 1) - g 118 02, 4 115 01, 524 1 . 620 ‘. ............
Skilled............ . 4,067 2,782, 641 4,907 2,782,641 H. e e
Unskilled 4,002 ' 1,120 886 || 3,750 1,079,925 | eeeensenusidieoiann . { 40,461

. & Sinee the close of the censuq year, an establishment in Chattanooga, Tenn., has engaged in the manufacture of steel by the same method.
b This esmblmhmonu has glnee been conpleted and put in operation.
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The following statement shows the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, ROLLING MILLS AND STEEL WORKS
' IN THE SOUTHERN STATES: 1890. :

[NOT INCLUDING OFFICERS, FTRM MEMBERS, AND CLERKS,]

' AVERAGE NUMBER OF
- EMPLOYES.

WEEKLY RATES OF WAGES.
) Mules above

16 yoars. Children.

B 72 U . B.T720 833
LT3 s . TR et 156 208
$5and 0ver Db UnAer S, oo e et e 481 109
$6 and over but under 7. oo oo e iiieaae 812 16

$7and over hut under $8. ... i et o 9hd

#8 and over butunder$d. .o s e 1,093
$9 and over but under $10 e e e 1,008
3{:10 and over but under $12.. oo oiiiiiniiiian., e aaaaas 1, 067
F12and over DUt under E10. ..o e e e s ra e R {2135 T PR
$10 and over bt under $20. .o i i L2388 | ... ...,
$20 and over but under $25. . o . o i iaaaaaa, (17 ¢ S U,
F 3R LT L 21 R

During 1890 the rolling mills and steel works of the southern states were in operation an average of 8,72
months each, while the average term of employment for men was 9.3¢ months and for children 8.72 months. In
rolling mills and steel works, with but few exceptions, the workmen are employed 10 hours a day for 6 days of the
week. In 1880 the rolling mills and steel works of the soufh employed 9,743 hands and were in operation an
average of 9.06 months each. ‘ '

MATERIALS USED.—The following comparative statement presents the quantities and cost of materials
consumed by the rolling mills and steel works in the southern states, as reported at the censuses of 1880 and 1800,
The quantities are stated in tons of 2,000 pounds with the exception of eharcoal, which is stated in bushels,

COMPARATIVE STATEMENT, QUANTITY AND COST OFF MATERIALS USED, ROLLING MILLS AND STEEL WORKS IN THE
SOUTHERN STATES: 1830 AND 1890.

1880 ! ' 1890
CLASS OF MATERIALS. ‘
Quantity. Cost, || Quantity, - Cost,

T PR RPN $0,038,048 |.oooiiiiiiins $11, 503, 000
037 1 0 e 30, T8 , 220, 101 32, 258 214, 746
Spicgeleisen and ferro-manganese «.o..ooooo.an cerenenans 110 9, 500 1,700 | . 03, 007
PAEATON . e ee e eneeeaeeeaaanes e . 150, 938 3,560,251 | 336, 536 4,978, 007
Old jron rails ......... . 88, 903 « 2,474,408 42, 271 008, 667
Other old or gerap iron e . 44,758 1,165,138 48, 811 780,190
Old stoel pails.cononvenoe et feeeeeieeenes 250 ToB00 e i e e
Other old or serap steel ..o nniman e 75 2,750 2, 488 45, 687
Hammered iron ove blooms. ........ 1, 300 83, 000 100 5, 000
Hammered pig or serap blooms ... 9, 351 B 521, 55 11 S | O R v ererannaen
Purchased mack bar....oaen... 199 7, 403 3,810 119, 050
Purchased bossemer steel............. e ) L L ] 73, 377 2,012, 310
Parchased open-hearth stoel.. ..o oo it 8,508 | - 260, 792
Swedish billets and bars........... 8 200 16, 000
Anthracite coal....... . i, 080 i 16, 250 1,719 7, 657
Bituminous coal .--... . 454, 383 838, 878 548, 304 Td7, 406
L8 Y 1,160 G, 065 20, 725 58, 981
CRALEOALe e e ee e ee e e e e e et emane e e eannen " 188,500 18,733 26, 807 2,157
18 S D LT T Lt LR PP R PP PR 24, 075
All other materials 197,501 [loceiieiioaanannas 1,128, 280

ProDUCTS.—The comparative statement on the following page shows the tonnage of iron and steel products
for rolling mills and steel works in the southern states, as reported at the censuses of 1880 and 1890. ;



456 MANUFACTURING INDUSTRIES.

COMPARATIVE STATEMENT, TONNAGE OF PRODUCTS, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN
STATES: 1880 AND 1800,

CLASS OF PRODUCTS, 1880 1890
Total ....... et e e weeanaremesamaeenatteee e iaae i maraeaanaon k 256, 406 457, 278
PO — e oo et e e e m e e e teen e e emane et e e e e b e U ogaa11 | 208,077
|
Begsemer steel. .. UG MR 241, 865
Open-hearth steel... o 1 3,020 5, 806
Crucible and miscellaneons steel. ..ooveooiean.. et | ™ 1,130

The following comparative statement presents the value of the different iron and steel products and the
percentage that each class bears of the total, for the ceisuses of 1880 and 1890:

COMPARATIVE STATEMENT, VALUE OF PRODUCTS, WITH PERCENTAGE EACH CLASS IS OF TOTAL, ROLLING MILLS
AND STEEL WORXKS IN THE SOUTHERN STATES: 1830 AND 1890.

. VALUR, . PERCENTAGE.
CLASS OF PRODUCTS, —
1880 1890 1880 1 1890
B ] ) $14, 715, 410 $17, 812, 282 100, 00 \ 100, 00
Manufactures of IrOn..coioo it iiiiiaiaa s 14, 466, 342 8, 496, 838 98,31 49. 08
Manufactures of steel.......ooooooviimnl! 171, 000 8, 619, 508 1.16 49,79
MSeEllANEONS < anveec e i c e i I 78, 068 195, 936 0.53 1.13

The extent to which steel has snperseded iron in the southern states during the decade from 1880 to 1890 is
shown in the foregoing statement. In 1880 the tonnage of iron formed 98.79 per cent of the total output and steel
but 1.21 per cent, while in 1890, the tonnage of iron formed 45,70 per cent of the total output and steel inereased
to 54.30 per cent, The value of iron prodncts decreased 41.26 per cent and the tonnage 17.50 per cent.

The following comparative statement presents the tonnage and value of the classified produets of the rolling
mills and steel works of the southern states, as reported at thie censuses of 1880 and 1800, The quantities are
given in tons of 2,000 pounds, except nails, which are stated in kegs of 100 pounds.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PR()DUOTS, ROLLING MILLS AND STEEL WORKS
IN THE SOUTHERN STATES: 1880 AND 1840,

1880 1890
CLASS OF PRODTUCTS,
Quantity. Value. Quantity. Value.
T U RO $14, T15, 410 #17, 812, 282
Trom: ’ Tm———— B R -
LS| 52, 086 2, 871,770 4,814 168, 081
Bar and rod. 69, 590 3, 526, 239 80, 849 3, 000, 181
Toop 1,537 ‘ 102, 855 201 12, 804
BROID ¢ v e e e a 3,910 240,168 Haaeeenii
Stractural 8hapes... ... e aa 2,300 145, 000 2, 000 85, 000
T PR 12,302 982, 505 17, 150 1,088, 460
Plates (exceps nail plates).......... R, 18, 832 © 1,874,480 14, 368 680, 211
Car axles, rolled and hammered «.o.oo oo oo 300 21,000 5, 900 282, 182
Muek bar produced forsale. ..o ooooviiiiiieaiino. ! 1,091 §5, 706 38', 082 036, 054
Cutnadls oooeeeeenea S 1,471,720 4,633, 960 184, 841 447, 566
All other finished produets .00 L. i 16, 827 1,003, 530 36, 797 1, 750, 690
Steel, bessemer: ' :
£ Y 536 20, 000
Bar..eocieean... s memreeatenem—n ey R o 5, 265 214, 085
Shests ot . 5,150 Bo0, 757
2 . 4,289 146, 183
Plates {uxcept nail plates) : i ; 15,229 58, 024
Cnt nails ; I N 1,178, 082 2,479, 136
AN othor fimdshed produets ..o.o.oone | IO O T : 151,083 4, 536, 158
Steel, open-hearth:
" Rails - ... 2,745 WT,250 oo
. £ P PN F . 2, dd 10y, 458
5 LT SN , ......................... P 31 1,805
TIAES e eee e e e e SO 2,071 167, 208
Al other finished products...... DT R 275 24, 750 300 8, 100
Steel, crncible: . '
Tinighed prodnets....... et ey 5 - 9,000 1,130 115, 500
[ Allotherpr:?(lucts ....... S P 78,068 ... 145, 936
- . i
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The quantities of bars and rods inelude the bars and vods sold only in those forms. Where such material is
converted into bolts, nuts, horseshoes, or other products by the same establishment, the quantities and values of-
. these finished products are tabulated under the item of «All other finished products”. Under the same heading
are included the quantities and values of several important products made only by a single coneern, the presentation
of which under their proper classifications would disclose the operations of individual establishments. In the tinal
tabulations for the whole country these products will be entered under the propu‘ headings Wlth similar products
for other establislhiments.

The gquantities and values of steel products include all manufactures elther made from steel produced in this
section or obtained from outside sources in the form of billets, slabs, or bars. '

The most notable decline in the tonnage and values of iron produets since 1880 has occurred in cut nails and rails.
VVheehng, W. Va., has long been an important center of the nail industry of the United States, and the quantity
of nails reported ms made in the south in 1880 and 1890 was produced almost entirely at works located in this -
district. In 1890 bessemer steel formed the principal material used in the manufacture of eut nails and spikes,

the aggregate quantity of iron and steel nails made in that year not being much below the total tonnage of iron
nails made in 1880,

MaomneryY.—The following comparative statement presents the equipment and the total daily capacity of
the rolling mills and steel works in the southern states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN
STATES: 1880 AND 1890. (a)

MACHINERY. 1880 1890 |jIncrease.
Single puddling furnaces «.......... 503 bl13
Heating furnaces . ..ooveveeeeecenann. [, 199 b6
BosstmMar COMVETEOTH. - oo ot e it ame i einr e e 8 8
Open-hearth Trmaees. ..o o i aiicaiiiecaienaann 3 & 1
Crueible pots which can be used at each heat.......... .. 34 44 10
LS 10470 ¢ 1251 ; 22 4 12
Gt madl maehiles . - .. oo oo et ! 562 1,236 674
Traing of POollB . oenin i it e iire e i e .........I 1382 151 19
Aggragate daily capacity in tons of finished pn L TL LT o1 TR : 1,662 8,103 1, 441

« Tneludes machinery in both active and idle establishmoents,
b Deerease.

FORGES AND BLOOMERILES,

In 1880 the southern states contained 49 establishments equipped for the prodaction of pig and scrap blooms
and blooms and bar iron direct from the ore. . Most of these establishments produced bar iron, but the annual
production was small. With the devdopmeut of the rolling mill indnstry in the south and the extension of
transportation facilities these prumtlvc iron making establishments have one by one been abandoned., In 1890
but 4 establishments were reported in the southern states, all equipped for the produnction of blooms from pig and
serap ivon, located as follows: Maryland, 2; Vn‘glmm, 1; Alabama,1; and of these but 1, located in Mcu‘yl and, was
in operatlon

WESTERN STATES, INCLUDING THE PACIFIC COAST STATES,

This gronping comprises all the states west of Penngylvania which are not included in the elassification of the
¢« Southern states?. The term ¢ Western states” in these pages will be understood to embrace the Pacific coast
states. . : ) . . ' '

The comparative summary oun the following page presents the leading statistics of the iron and steel industry
of thie western states, as reported at the censuses of 1870, 1880, and 1890,
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COMPARATIVE SUMMARY, IRON AND STEEL INDUSTRY IN THE WESTERN STATES:

MANUFACTURING INDUSTRIES.

ITEMS. 1870 (1) . 1880 () 1890
Number of establishments. ... o vreie i fiiaievaaaiieeer s caaennaan 152 178 188
(oY 1 L TSRO $25, 306, 448 44, 658, 033 $100, 935, 973
TMiSCellATIOOWS OXPOIECE . vu v v en e nneen e vantrnaemmcamameaarn e nan ) (d) 4, 366, 411
Average number of employ(_s (aggrcgam) ............... 16, 856 ¢87,301 42, 469
Total Wages «.ovvniiieninan.n, Heeertnesinseneiaanneanartane s $9, 220, 381 e$l4, 828, 506 $24, 631, 050
Officers, firm members, and clerks:
“Averggo number.. 1,002
Total Wwoges..coveenmeenn. it iienaenrraa s $1, 611, 062
All other employés:
Average number.......... ek ettt eeaideenaeneraas mmmaan (f) f) 41,877
BN g T L T PN RPN N $23, 020, 028
Cost of materials usod - 425, 510, 539 $54, 580, 864 $01, 713, 854
VRIRE OF PLOMTICES (F) + v enen e er o ereee e meeeee e eeeenineaeeinranns 40, 966, 900 , $78,608, 424 1929, 551, 520
Tons oF PIOANOts . oo e eeit it it e it c e imaair e vaanan 766, 460 1,944, 170 5, 063, 350

1870, 1880, AND 1890, (a)

@ This statement includes only active establishments for the censuses of 1830 and 1890; such establishments were not reported sepirately at the census of 1870,
b For explanation of apparent discrepancies in the data for 1870 and 1889, sce remarks fn regard to the depreciated currency of 1870; also in regard to the
inclnsion of eapital, employés, and wages relating to mining and other operations in the figures for 1880,

¢ Ineludes hired property valued at $3,087,058.
4 Not reported.,

This item was not reported separately at prcvious consnuses.

¢ Does not include 180 employds and $25,276 wages reported by an idle establishment in Minnosota and included in the totals publishod at the census of 1880;

these employés were ongaged in making rvepairs to plunt.
J Not reported separately.

g Includes values for which tonnage was not reported.

The following eomparative statement presents the leading statistics of the iron and steel industry of the
western states, by states, as reported ab the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE -‘KVLSVI‘EPN

STATES

, BY STATES: 1880 AND 1890, (a)

AVERAGE NUMBER OF EMPLOYES

Nunmhor AND TOTAL WAGIKS. ‘
. |of estab- S Cost of materials Valuo of
STATES. Year. lish- Capital. used. products.
ments. Tnplayés. ! Wages. . '
|
Thoe Western Stafes coeereovioeeneeeennneas.. ...} b1880 173 $44, 658, 083 €37, 361 of14, 828, 506 $54, B0, 364 $78, 508, 424
X 18490 188 4100, 933, 973 42, 4G9 e, 631, 090 01, 713, 464 129, 851, 520
California............ P PP fameenhmne s 1880 1 1, 100, 000 314 177, 722 535, 400 T80, 000
) 1840 4 4, 656, 611 1,152 749, 849 1, 938, 883 3,007, 165
CO]()I‘HQ()..........................,............‘.;........: 1880 1 100, 000 125 7, 300 181,700 295, 000
SIB0 feeveeeeeachiiiin e PP SO | PRSPPI R R
B33 R .1 1880 18 5, 705, 620 H, 253 2,508, 718 14,977, 145 20, 545. 289
1890 24 34, 689, 919 8, 804 5, 490, 181 80, 039, 674 39, 011, 05L
B 32 L 10 N 1880 12 2, 283, 000 2;048 864, 921 3,208, 073 4, 551, 403
1840 15 4, 069, 005 2 717 1,254, 161 3, 075 056 4, 742, 760
BN TY- . T U e, 1880 2 460, 000 630 166, 500 T34, 245 1, 004, 100
1800 1 ... L |
Michigan .........ovnn e et et 1880 15 3,342,386 3, 088 022, 597 3,279,420 4,691, 613
- 1890 19 6, 696, 541 1, 500 806, 117 4,135, 991 5,820, 843
Misgouri ....oovvannnn G 1880 12 5, 698, 600 3,139 734, 576 3,249, 658 ‘ 4, 660, H30
] 1890 9 8, 495, 913 1,314 720, 901 2,079, 254 3, 247, 542
Nolraska ....... fememenan e eaas lggg i 100, 000 100 50, 000 . 114, 500 3, 000
1 [ Y | TSI PR | P e
Ohio ... coiviniiiiiiiiis O 1880 103 22, 807, 606 20,071 8, 265, 070 23,997,915 34, 918, 360
1890 101 a7, 642, 887 24, 166 14, 126, 669 44, B51, 301 65, 206, 828
OFOEOI . eoee et s e aameeenaa e iame e e ens amsaseanasennes 1880 1 100, 000 250 46,822 33,073 78,303
JI890 |ooeoanas T | R P S | Y PR tereareeaue
Wisconsin .coonenno. ... etV s erbaaa—a s 1880 8 2,768,218 2,158 1, 004, 931 3, 830, 667 ' 6,580,801
v - 1890 9 6,461, 531 1,920 1,032, 541 4,613,753 6, 501, 761
T OmINE vt e e e iees eeeaaeaan 1880 . 1 212, 603 184 79, 650 403, 508 491, 345
» s1800 |l [ RS U FERRRDSRUIES: I A ST
All other states ... N etaemvtsrt et .. 7 3,103,476 827 360, G61 1, 279, 092 1, 924, 580

’fJBUO

@ This statemont includes only active establishments,
b Tror explanation of apparent diserepancies esisting in the date for 1880, sece remarks in regard fo the inclusion of capital, employés, and wages relating to

mining and other operations.

¢ Does not inelude 180 employés and $25,275 wages reported hy n,n idle establishment in Minnesota and included in the totals published at the census of 1880;

these employés wero ongaged in making repairs (o plant,
d Includes hirved property valued at $3,687,058.

x‘epormd sepumtaly at tho consus of 1880.

JIncludes states gronped in order that the operations of individual establishments may not be disclosed,

Colorado, 2; Yowa, 1; Minnesota, 1; Oregon, 1; Washington, 1; Wyoming, 1. .

This item was not reported separately at the census of 1880,
e Includes 1,092 officers, firm members, and clerks, and their wages amounting to $1,011,082, distributed as follows:
Indiana 69, $103,013; Michigan 82, $139,756; Missouri 48, $05,802; Ohio 620, $804,5628; Wisconsin 30, $50, 754; all other states 29, $61,352.

(ialifornin 38, $56,540; Illinois 179, $269,808;
These classes were not

T'hese establishments are distributed as follows:

%
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The increase in the value of products is seen to have been very great from 1880 to 1890, although not
proportionally so large as from 1870 to 1880. The aggregate value of products, however, does not reflect the
actual increase in the volume of business so accurately as does the total tonnage of prodncts, owing to the
remarkable decline in the selling prices of iron and steel during the past 20 years.

CariTAL.~The following comparative statement shows the different items of capital in active and idle

establishments and those in course of construction for the iron and steel industry in the western states, as reported
at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OT CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY IN THE WESTERN STATES: 1880 AND 1890

) CAPITAL,
Nur;‘\ber T — A
' ' 0 : Ik
CLASS OF ESTABLISHMENTS, Toar, | establislh. ) Buildings, I‘i;g‘i]élii?‘ill;;(]’:{f‘]
ments, Taotal, machinery, tools, uets on hand,
and cash and bills
implements, receivablo.
Total ..... s 1880 231 a$59, 318, 503 $95, 841, 087 $26, 470, 006
1890 233 5108, 070, 7561 62, 258, 08% 55,811,762
Establishments in operation....cceeovaiaiiiini. 1880 178 44, 658, (33 23,165,138 21, 402, 805
. 1800 188 100, 985,973 47, 014, 287 53, 021, (086
Idle establishments..ooveeienieiaaiinani.s . 1880 52 6, 067, 188 2, 676, 549 4,200, (430
1800. 387 6,508,478 4, 803, 202 1,703, 270
Lstablishments in course of construction........ 1880 6 693,372 (e) 603, 372
1800 8 . 426,300 439, 500 186, 800

@ Ses remarks in regard (o inclusion of capital relating to mining and other operations in the figures for 1880,
b Ineludes hired property valued at $3,087,058, This item was hot roported separately at the census of 1880.
¢ Not reported separately.

BLAST FURNACES,

With the development of the extensive deposits of the rich iron ores of the Lake Superior region, and the
better facilities enjoyed for securing coke from the Connellsville region, the western states have fully maintained
their relative rank among the other pig iron producing states. .In 1880 the furnaces of the western states
contributed 26.41 per cent of the total quantity of pig iron produced in the country that year, and in 1800 thig
section made 27.06 per cent of the total output, the small quantity of castings made direct from the furnaces being
included in each year. - .

The following comparative summary presents the leading statistics of the Dlast furnace industry in the
western states, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, BLAST FURNACES IN THE WESTERN STATES: 1870, 1880, AND 1890, (@)

TTEMS, 1870 () 1880 (1) 1890

Number 6f catablshments. ..o vviu i imin i e 101 . 93 ' 84
L0 T 47 $18, 160, 826 ~ $21, 607,190 - e$33, 086, 675
Miscellaneons eXPBNRS .. oo e e aena e meaa e (d) (d) $1, 490, 247
Average number of omployés (aggregate)....ooveuiniiniiiieaian.s 8,111 eld, 202 7,919
TOtA] WAL +eenenanannsaenenemnncanmarnsmnaeneans e e, $4, 018, 539 efid, 168, 208 “$4, 128, 745
Officers, firm members, and clerks: .
B Y T Rt B ] f) ' 206
Total wages . ‘ $413, 046
All other employés: .
AVEIAZe TUMDOT - o eor i eiie e i aas (f) (f) 7,028
B T T R B F 38,715, 600
Cost of materialg used $11, 420, 363 $17'. 168, 649 $30, 938, 275
Value of products .... A $18, 780, 173 gH24, 084, 885 g%39, 611,812
Tons of ProduletB.. o coniueeiieinerinieersissisoanionse conoarernsnnn ©, 522,161 008, 535 2,630, 803

@ This statement inelndes only active establishments for the censuses of 1880 and 1800; such establishments were not roported separalely at the consus of 1870,

b For explanation of the apparent (hqcmpnuclcs in the data for 1870 and 1880, sce remarks in regard to the doprecmted onrri ency of 1870; also in regard to the
inclusion of capital, employés, and wages relating to mining and other operations in the figures for 1880. .

¢ Includes hired property valued at $2, 068 058, This item was not repnrted gepnrately at previous censuses,

d Not reported.

¢ Does not include 180 employés, and $25,275 wages reported by an idle cstablishment in Minnesota and included in tho tutuls published ab the census of 1880;
these employ#s wers engaged in making repairs to plant.

J Not reported-separately.

g Includes values for which tonnage was not reported.
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The following ecomparative statement exhibits the leading statistics.relating to the blast furnace industry qf
the western states, by states, as reported at the censuses of 1880 and 1890:

STATEMENT, BLAST FURNACES IN THE WESTERN STATES, BY STATES: 1880 AND 1390, (a)

COMPARATIVE
AVERAGE NUMBER OF EMPLOYES !
Number AND TOTAL WAGES, ) .
. . of o Cust-of materials| Value of prod.
STATES, Year. |, ciablish- Capital used, nota.
Mments. Tmployés. Wages.

The Woestern States...oviveevieniinieiiioeiannas 1880 93 $21., 697,190 ¢14, 202 e, 158, 208 $17, 168, 640 24, 634, 885
1890 84 d 33, 986, 675 e7, 019 ed, 128, 746 80, 938, 275 39, 611, we
B 05 17T 1Py 1880 3 950 000 498 185, 054 1,762, 609 2, 301, 850
1890 b 9, 8535, 274 1, 4-’}1 919, 145 8, 088, 1563 10, 138, 810
BT 12 T YU .. o1880 3 455, 000 308 54, 840 885, 6068 |- 460, 335
. : L PO A SN | SOS RSO | PR SN
71 7 1880 13 2, 071, 386G 2,164 601, 870 2,001, 224 8, 145,002
180u 15 5, 259, 001 32 416, 844 2, 030, 283 . 8,082,278
IR ET 0110 SN veeeenal] 1880 4 2, 4630, 000 1,185 227,111 1, 685, 124 2, 275, 017
1890 5 1,888,470 654 208, 906 1,247, 688 1, 716, 083
[0) 751 TR, P e b 1880 62 13, 002, 586 8,044 2,725, 157 1, 149, 020 13,038,103
1890 46 11, 750, 487 4,224 . 2,057,127 15, 696, 666 19, 800, 208
L 1880 1 1(]0. 0o 250 46, 822 33, 078 78,308

FI800 foeeeen.n. e .

Wisconsin....... taeeeriatm ety s 1880 -7 2,008,218 853 357, 854 2,101 803 3, 205, 835
1890 8 3,546, 340 611 307, 041 2, 378, 006 3, 114, 892
ATl other states vvieiieee o iiianenieie e iaaes J 1800 B 1,682, 093 267 130,182 592, 530 858,081

@ This statoment includes only active establishments,

b For explination of the apparent discrepancies inthe data for 1880, see remarlks in regard to inclusion of (‘npml mel()yus. and wﬂgm relating to mining and
other operations.

¢ Does not include 180 employds and $25,276 wages reported by an idle establishment in Minnesota and included in the totnls published at tho censns of 1880;
theso employés were engaged in making ropairs to plant.

dIncludes hired property valued at $2,008,058, This item was not reported soparately at the census of 1880.

eTnclndes 206 officers, firm members, and clerks, and their wages, amounting to $£13,046, distributed as follows: Tllinois 11, $23, 115 Mieltigan 57, $05 912,
Missouri 27, $37,763; Olio, 167, $200,800; Wisconsin 16, $30,154; * All othor states™ 18, $25,812. These classes were not reported separy wtely at ﬂlc consns of 1880,

F Includes states grouped in ovder that the operations of individual establishments may not be disclosed. These establishnients are distributed as follows:
Colorado, 1; Indiana, 2; Oregon, 1; Washington, 1. . o

Ohio continues to occupy the leading position among the western states in the production of pig iron. The
erection at Chicago of a number of furnace stacks of large size and modern equipment has brought Illinois
prominently forward as a manufacturer of pig iron, nearly the entire quantity of which is a high grade iron for
steel making purposes. Since 1880 the manufacture of pig iron has been abandoned in Utah, and during the past
10 years Colorado and Washington have eiigaged in its manufacture. A charcoal furnace was put in operation
in California in 1881, but it has made no pig iron sinee 18806, and is practically abandoned.

CaritaL—The following comparative statement shows the different items of capital in active and idle
establishments and those in course of construction for the blast furnaces in the western states, as reported at the
censnses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BLAST I'URNACLES IN THE WISTERN STATES: 1880 AND 1890,

, CAPIT AL
Number | T
CLASS OF ESTABLISHMENTS, sar, | 0 O - and, stock, 1
! i Year. | otahlishe _ Buildings, Lizlri(lléllséttl’cllyi"(;:ll} a
ments, Tatal. maclm;er ystools, | ot on Band,
AN ) H
implementa. ¢ ’;,B‘(‘, ‘;';1‘“]11}{21“
Total oo ettt arv s 1880 116 a$27, 618, 305 $10, 661, 167 $16, 056, 928
1890 108 136, 681, 0G0 16, 286, 870 ‘ 20, 394, 690
Tistablishments in 0peration. ... .. ..oon.. o] 1880 0 2,007,100 8, T imomem
. 1890 81 33, 986, 675 11 d~15 485 19, 64.1,, 196
Idle establishmonts ooveeieeeiiinenninannae... 1880 40 5, 626, 833 2, 00.), B00 8, 621, 833
1890 20 2,528, 885 1, 810, 385 633, 000
Establishments in course of construetion ...._.. 1880 3 204, 372 () 204, 472
1890 4 171, 000 50, 500 120, 500

@ Seo remarks in regard to inclusion of capital relating to mining and other operations in the figures for 1880.
b Includes hired property valued at $2,068,058. This item was not reported separately at the census of 1880.

¢ Not reported sepnrutely
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EMPLOYEY AND WAGES.—The following statement presents the average number and total wages of officers or
firm members and clerks and the average number and total wages of skilled and unskilled employés, as reported
at the census of 1890: '

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, BLAST FURNACES IN THE WESTERN STATES: 1890,

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.
CLASSES Aggrogatos, Mules abovae 16 years, {Femn.lea above 15 yeurn.’ Children.
;1\1:1(:1;;%3 Total wages. Number. Wagos. Number. Wages. Number, Wages.
ATbelngges. corene e e ieean 7,010 $d, 128, 745 7,812 $4,126, 405 4 %1, 560 3 $780
Officers 0T firm NIEMIDETS» « -« aerrecrenssraarasevscesrnnenn 150 ‘306,311 . 150 3086, 311 ’...... B O AU
[ L N P, 146 106,735 142 105,175 |i P S N 111 | OO PPN
Slkilled .. 2, 052 1,201, 903 2,082 | | 1,291, 902 ‘............ ..... T |
LT3 ) T P 5,571 2,428, 797 5,568 2,423, 017 } ........................ 3 780

The following statement presents the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF 'EMPLOYES AT DIFFERENT WEEKLY RATES OFF WAGES, BLAST FURNACES IN THE WESTERN
STATES: 1880. :

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

AVERAGE NUMBER OF
EMPLOYES,

WEEKLY RATES OF WAGES,

e har® | Children.

) e T R 7,620 3

T L
$6 and over bubunder$6...... ... e 43 3
$6 and over but under $7. . 827 ivevieieenas
$7 and over but mnder $8. . .o iceee i e iiien et L2511 R PR,
$8 and over but under$9. ... ......... et e oo m e eaammeaesaecmmrmeesennaaes 1,188

$9 and over ub under $10. cor i cmmnee e e 1,173

$10 and over hut under $12. oo iineoaaa ol et eeraneereeaaaeanon . 2,041

$12 and over but undor $15. .o va e i einians et e 1, 566

#16 and over bIet Under $20. . ..o ierariar e rar e [i]i}¢]

$20 and over DUt Wndor 5. .o it ceme ettt m— m e 106 |o..iieenens
P25 AN OVEL e een e iircmtcccrvmmmenraenanessneanarneresnmreanssannansneceann [ Y A

The average length of time during which the blast furnace establishments of the western states were - in
operation in 1890 was 9.44 months each, and the average term of employment for labor was 10 months. 1In 1830
the blast furnace establishments of this section were in operation an average of 8,65 months each.

MaTERIALS USED.—The following comparative statement presents the quantity and cost of the materials
consumed by the blast furnaces of the western states, as reported at the censuses of 1880 and 1894, The
quantities are stated in tons of 2,000 pounds, except for charcoal, which is given in bushels.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, BLAST 'URNACES IN THE WESTERN STATES:
1880 AND 1890. i :

1880 ' 1890
CLASS OF MATERIALS,
Quantity. Cost. Quantity. Caost.

Total ..ooemeennnas SO PPNN KPP $17,158,640 || $30,933, 275
DOMOSIC IO OTB, « vnneeeee eeecaeaaeanmeemanmcanneen . 1,697,233 9,808, 784 4,123,773 17,637,721
TForeign iron ore.......i... ceeas . {ar) (a) 11,508 G2, 552
TFluxing material . ... o i .. 624, 508 621,395 1,048, 873 850, 154
Anthracite coml. ... ot iraansrareianrarama s a e 32,517 186, 908 4B 141
- Bituminouwscoal ., ....i.. 0. e . 756, 642 . 1,456, 243 . B51,199 | 456, 701
Coke...... S N ceaenen . 688, 108 3,240, 489 2,320, 046 . 8,288,108
Charcoal. ... g - . 28, 205, 478 1,977, 762 35, 841,100 2, 438, 186
MLl eAnder «ove ey ceiee il lie et e vmmamm e eaaeain . 137, 366 U366, 284 336, 561 . 054,521
All other materials «cveveiiiirariraimniasanncann, RN - | P 241,106

a Domestio and foreign iron ore were not reported separately at the consus of 1880,
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The more careful selection of the material consumed in the manufacture of pig iron in 1890 is well illustrated
in the increased yield of metal from ores. In 1880 the furnaces of the western states are reported to have used
a total of 1,697,233 tons of iron ore and 137,366 tons of mill cinder, voll scale, and other matérials, producing
998,535 tons of products, an average yield of metal to the ton of these materials consumed of 54.43 per cent. In
/1890 the consumption of iron ore was 4,135,281 tons, and of mill cinder and roll scale 336,361 tons. The production
of pig iron and other products during the year amounted to 2,680,803 tons, showing an average yield of metal per
ton of materials above mentioned of 59.95 per cent. These quantities are all in tons of 2,000 pounds.

Propuors.—The following comparative statement shows the quantity and value of pig iron, ineluding
castings direct from the furnace according to fuel used, produced by the blast furnaces of the western states, as
raported at the censuses of 1880 and 1890. The quantities are in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS CLASSIFIED ACCORDING TO KIND OF FUEL
USED, BLAST FURNACES IN THE WESTERN STATES: 1880 AND 1890.

S— T
7

1850 . 1890
CLASS OF PRODUCTS, ' . e — -
Tons. Value: Tons, ~ Value,

Total e e A NP $24 [2:2 9511 S | $39, 611, 312
Mixed anthracite and 60ke pig iron .oeueeroiire i 124, 388 3 114,865 [leeeeeriiiailiiiiiniaainnnnes
Coke and bituminous pig iren «.eea oo il (28, 024 14, G381, 077 2, 283, 307 32,797,716
Chareonl Pig iron.ccue. oot et 246, 123 6,706,257 8901, 496 6,800, 871

Total tonnage and value...cvoeeiiomaaens ciivanay eeean 998, 535 24,452,189 2, 650, 803 a9, 607, 687
ATl 0Ehor ProdUetS. - oueeeeme et aaea iy aaaeaaeaes U U 932,006 {[.....euiin.. 3,725

In 1880 there were produced 1,180 tons of direct furnace castings, and in 1890 273 tons. These have been
distributed in this statement in cmu,ord,mce with the kind of fuel used. Included in the quantity of coke and
bitdminous coal pig iron in 1890 are 22,387 tons of spiegeleisen, produced by furmnces in Colorado and Illinuis,
No qplefrelusen was made in the western states in 1880, .

MACHINERY.—The following, comparative statement shows the number and total daily capacity in tons of 2,000
pounds of the furnaces in the western states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, NUMBER AND TOTAIL DAILY CAPACITY OF BLAST I‘URNAC‘L STACKS IN THE WESTERN
STATES: 1880 AND 1890,

' STACKS, CATPACITY,
STATES.
b 1880 180¢ 1880 1890
LIy 179 137 6,013 | 11,505
{010 Y1 T4 Y AU NS RPI DR . 2 Hleeeaeenns. 220
Tllinois . 10 15 603 | 2,772
Indiana . + 2 73 6o
Michigan........... S PSPt 27 26 844 1,216
MADDOBOLL ¢ o h v eee et saeranam el e S 1 1 40 150
8 T49 550
71 3,201 5,713
1 12 42
.......... 18 .

Waghington ... b | 30
Wisconsin....... eemeeuveraes een 10 473 842

From the above statement it will be seen that the fotal number of blast furnaces in the western states has
decreased by 42 stacks from 1880 to 1890. Ohio exhibits the largest decrease, 103 stacks being credited to that
statein 1880, as compared with 71 at the cloge of the census year 1890. During the past 10 years the furnaces’in
Missouri have declined in number from 17 to 8 and the Wisconsin furnaces from 14 to 10. These figures, however,-
only show the net decrease in the nmmnber of furnaces, as many modern charcoal and coke furnaces have been built

in these as well as in other states during the past 10 years to take the place of the larger number, but far less
efficient furnaces, which have been abandoned. The effect of the building of these new and improved farnaces, the
remodeling and equipping of the older stacks with mpre powerful blowing machinery and better stov: es, the more
geueml use of coLe as a blast furnace fuel in place of bitaminous coal, and the substitution of high grade ore for
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the local deposits so largely employed at tl_ie date of the Tenth Census, is clearly shown in the inerease which has
taken place in the total capacity of the furnaces in the 10 years. In 1880 the 179 furnaces reported a daily capacity
of 6,013 net tons, while the 137 furnaces in 1890 reported a daily eapacity of 11,595 net tons.

ROLLING MILLS AND STEEL WORIKS.

Of the 88 active and idle rolling mills and steel works located in the western states in the census year 1880, 74
were classed as iron rolling mills, 11 as bessemer and open-hearth stecl works, and 3 as crucible steel works., The
11 bessemer and open-hearth steel establishments comprised 5 bessemer and 6 open-hearth steel making plants.
In 1830 the rolling of steel was counfined almost entirely to establishments which produced the crude material.
With the more extended use of steel during the suegeeding years many of the iron rolling mills rapidly ada.pted
their mm,hmery for rolling steel as well as iron,

The 121 active and idle establishments situated in the westem states in 1890 consisted of 83 iron and steel
rolling mills not connected with steel producing works, and 36 establishments which were equlpped for the
manufacture of erude steel. These 36 establishments comprised 20 bessemer steel plants (ineluding 1 Clapp-
Griffiths and 3 Robert-Bessemer plantsy, 17 open-hearth steel plants, and 6 crucible steel plants, There were 4 of
the establishments equipped for producing both bessemer and open-hearth steel, and 3 for making both open-hearth
and crucible steel. With the exception of 7 establishments, all the steel prodneing works contained trains of rolls,

The following comparative summary presents the leading statistics concerning the rolling mills and steel
_works in the western states, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS IN THE WESTERN STATES: 1870, 1880, AND 1890, ()

ITEMS. 1870 () 1880 1840

................. 49 77 104

Number of establishments..........ooovean.n.

Ly 1) O N $12, 082, G22 $22, 732, 243 o460, 940, 208
MiSCel1aneOoNS BXPEISES. o cvmueer s v iarieas et aa e e raaeaan (dy (d) $2, 876, 164
Average number of employds (REETCEALE) -« veurerroreeriarerieenannn 8. 505 22,994 34, 550
Total wages .oevveaviinnnioiiii i, PP $5, 15656, 002 $10, 610, 208 - §20,502, 845
Officers, firm members, and clerks:
Averago numbor....ooeeieiiiia it e g 796
Total WaECS « v e i e e $1,198, 016
All other employés: )
AVerage NIMDOY. v ieeia i ra e amaae e 33,754
Total wages .......ccenunn $10, 304, 329
Cost of materials used ..ooueivern oo et e $113, 067,436 $37, 270, 215 $60, 775,079
Value of Pro@uets () coeeereire it ie e e iiiitirraeaneaeecinans $21, 981, 736 $53, 023, 539 $80, 940, 208
Tong of Profuets. o oo ivarei e e it rre et e 242,119 941, G:44 2 382, .>,']G

a This stntement includes only active establishments for the censuses of 1880 and 1890; suech establishments were not reported soparmu]) at the censils of 1870.
b Sca rémarks in regard to tho dopresiated currency of 1870.

¢ Includes hired property valned at $1,618,000, This ttem was not mpmted soparately at previous censuses,

d Not reported.

¢ Not reported separately.

S noludes values for which tonnage was not reported.

During the period from 1880 to 1890 the tonnage of products increased 153.02 per cent, although the percentage
of increase in the total value of finished products, owing to the decline in the selling prices of iron and steel, was
ouly 67.73.
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The following comparative statement presents the leading statisties of the rolling mills and steel works of the
western states, by states, as reported at the censuses of 1880 and 1890,

COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS IN THE WESTERN STATES, BY STATES:
(1880 AND 1890, (a) . \

Number :\VﬁRAGE NUMBER OF EMPLOYES
: 70" AGES, :
of estab- , | AND TOTAL W _&GL Cost of materinls] Value of prod-
STATES. Year. lish- Capital. . used. } nets.
meuts. Employcs. Wages. ‘
! o S
' . X =0 A poo g
T T SIS <o ete e e eeemeeen e vanennn 50 77 99,732, 243 99, 904 $10, 610, 208 $87, 270, 215 $55, 623, 549
The Wostern States.............. o .15 104 %66.949: 208 o34, 550 €20, 502, 845 80, 775, U790 89, 910, 208
aLiforni ‘ 000, 000 a1p 177, 722 55, 500 780, 000
11105 (54 11 1 S S }ggg i 1: 650: oue 1 740 85 1, UBB: s 3, 097: bt
QOIOTRAG - - eeveeevae e e ee e e ee e et ee e 1880 1 100,000 125 7,000 131,700 | - 293, 000
[0 e | FRUIOIO RS PR PN | PO P S
FTI0I8 2 e+ e et e e eeaeim e ee e meemeeasnvenessrenaan e nns 1880 13 4,815,620 4,756 2,524, 664 13, 214, 536 18,153, 430
THinois.. 1800 19 24, a4, (45 ‘ 7,438 4,571, 040 21, 951, 521 28,872, T4
R TR 0 9 1,828, 000 1,740 #10. 081 2, 067, 407 4,000, 808
I s iﬁgo 13 3, 888, 254 2, 644 1,215,792 2,880,015 | - 4, 605, 546
TCANSAS - <2t eeiemee e eem e e e e et e e e e e rna e 1880 2 450, 000 630 166, 500 T34, M5 1,004, 100
_ ' 1890 [vovneeemad oo ‘ ................................ oo I IO S
TOREEATLL 2+ e e e e e e ee e e e e 180 | ¢ 2 671,000 925 360, 727 1. 188, 196 1,446, 551
Michigen 1890 | 0 4 1,487, 540 777 479, 783 1, 200, 758 1,847,505
MASSOU + v veevevesneeneniernenenns e —— 1850 5 3,020, 000 1,780 447, 464 1,412,034 9, 185, 518
1BROHTE o2 1890 1 1, 612, 443 " 660 421,935 " 831, 566 1, 520, 559
EBIHSKA +1ueeeeern e e eie e e reare e e m e e cneeeeeenens 1880 1 100, 000 100 50, 000 114, 500 82, 000
£ U ISR OSSN IR SRR | IS IR
OBEO-r et et et ettt et e e e e ae e e 1880 41 9,805,020 | - 11,127 5,600,018 14, 848, 205 - 91,880,167
1800 55 95, 802, 300 10, 042 12,069, 542 | 28, 854, 610 45, 446, 560
TVESEONBII . ¢ 2 eevemee aaeraemenenn e metmneasemneeeeamnenens g0 1 700, 000 1,300 047,577 1,729,274 8, 284, 654
AT 1 N U O RR | IESRTUTULAOIT TP — ) S S PR
WFODE e v veen e tie e e e e ee st me e meenenas 50 1 212, 603 184 70,650 403, 568 401, 345
T 1890 eeeneeedinniniins e e | I N
ATLOEHOT SRS «ovmvveeeeee e e receiveeveecaeeaannas 41880 5 4,627, 415 1,949 004, 808 | 3, 108, 650 4,690, 002
!

@ This statement includes only active establishmenfs.

b Includes hired property valued at$1,619,000, This item was not reported separately at the consus of 1880, .

¢ Includes 790 officers, fiv members, and clerks, and their wages amouniing to $1,108,016, distributed as follows: California 38, $56,540; Tllinois 168 $246,103;
Indiana 63, $95,013; Michigan 25, $44, 444; Missouri 18, $28,039; Ohio 453, $063,638; all other states 81,$64,140, ‘T'hese classes were not reported separately at the
consus of 1880, :

d Includes states grouped in order 1hat the oparations of individual establishments may not be disclosed. These establishments are distributed as follows:
Coloradu, 1; Towa,1; Minnesotn, 1; Wisconsin, 1; Wyoming, 1,

.

Very few changes have taken place in the velative rank of the different states since 1880, Obio continues to
occupy the leading position, with Illinois second. Next to these two states California has shown the greatest
development during the past decade. The prominence of Illinois as an iron and steel producing state is due to
the establishment of an -extensive bessemer steel industry. In 1890, 82.55 per cent of the total tonnage of iron and
steel produced in this state was sold in the form of bessemer steel, principally rails. Obio is a large producer of
sheets, plates, nails, and other of the more highly. finished forms of iron and steel, so that the total cost of the

labor in that state bears a greater ratio to the total value of the products than is the case with most of the other
_states. In 1880 this state was a large producer of bessemer steel rails, but has since practically abandoned this
branch of manufacture. The decline in the value of products in Missouri during the past decade is caused in part
by the lower prices prevailing in 1890 than'in 1880, '
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CAPITAL.—The following statement shows the different items of capital in active and idle establishments and
those in course of construction, rolling mills and steel works in the western states, as reported at the censuses of

1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, ROLLIING MILLS AND STEEL WORKS IN THE WESTERN STATLES: 1880 AND 1890.

CAPITAL.
Nf}lmlmr g
CLASS OF ESTADLISHMENTS, Year. | © l‘i’sﬁ‘_‘b‘ Buildings, Lﬁ;‘%ﬁ‘et[‘l‘%‘l:o‘a‘_’d
ments, Total. macm",fl!;?{ tools, | ucts on hand,
implements. c‘;_ilé (5[}1\\';}1)11!131.18
LObAL oo e e eerrareiaaenan 1880 91 $24, 441, 598 415,015, 220 $0, 426, 378
1890 125 a7l, 389, 691 35,972,610 35, 417, 072
Establishments in operation..................... 1880 7 22,732, 243 14,374,171 8, 858, 072
1890 104 60, 949, 208 32, 668, 802 34, 280, 406
Tdlo establishments.....oooioeeonioniiacieennnn. 1880 11" 1, 310, 355 641, 049 609, 306 ®
: 1890 17 3, 985, 093 2,914, 817 1,070, 276
Lstablishments in course of construction........ 1880 3 399, 000 () 309, 000
1860 ; 4 455, 300 489, 000 66, 300

« Includes hired property valued at $1,018,000.

b Not reported separately.

This item was not reported separntely at the conaug of 1880,

In the 10 years from 1880 to 1890 the figures indicate that the value of buildings and ‘machinery increased
139.57 per cent, and the investment in land and cash capital 275.72 per cent.
EMrroYES AND WAGES.—The following statement presents the average number and total wages of officers or
firm members and clerks and the average number and total wages of skilled and unskilled employés at the
rolling mills and steel works of the western states, as reported at the census of 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES, BY CLASSES, ROLLING MILLS AND STEEL WORKS IN TIID
WESTERN STATES: 1890,

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.

CLASSES Aggregates. . Males above 16 years. TFemales above 15 years. Children.
ﬁ;ﬁ’gﬁe Total wages. || Number.. Wages. Number. | Wages. || Number, | Wages.
AL ClaBSES .« vanemmcarctaeciieaeeaaan mrnaaeannn 34, 560 $20, 502, 345 84, 007 $20, 377, 847 20 $10, 790 517 $113, 702
Officers or ATm IMOMDETR. v vuvenvever i ciaiceiaanrnans 237 667, 463 237 L |
L0303 N 550 630, 6553 847 628, 605 12 6,048 [|..ciirrian]imccarninnns
Skilled......... : 19,299 13, 859, 075 19,222 13, 830, 385 2 1,040 B 22, 550
Tnskilled. .. e cviiciiiie e, - 14, 485 5, 444, 354 14, 001 5, 850,894 1| - 12 2,808 442 91,152

The following statement shows the average number of employés at the different weekly rates of wages:

AVERAGE NUMBER OF SKILLED AND UNSKILLED EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, ROLLING
MILLS AND STEEL WORKS IN THE WESTERN STATES: 1890.

[NOT INCLUDING OFFICERS, FIRM ]VIEMBEKS, AND CLERKS.]

AVERAGE NUMBER OF EMPLOYLS.
WEEKLY RATES OF WAGES, Tom:
Mojos shove Egé%g:% Children.
LObA] - eeiien ettt iiee i ceea emie e c—————— 83,223 14 517
Under$5......;.................’ ............................... 350
#5 and over but undet $6- ... 509
$6 and over but under $7-......... 862
$7 and over but under $8..... 3,675
$8 and over but under $9..... 4,027
$9 and over but under $10.... . 4,061
$10 and over but under $12...ovneiiiii i iiiaan e eaeaans 4,588
$12 and over but under $15 .. 5,847
$15 and over but under $20. .. 3,852
$20 and ovor but under $25. - -t aiece e rneee e 3,496
E T N " 2,461

2588——30
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The rolling mills and steel works of the western states werein operation an average of 9.40 months each during
the census year 1890. The average term of employment for men was 10,11 months and for children 9.55 months.

The establishments reporting for 1880 employed 22,994 hands, and were in operation an average of 9.09 months
each,

MATERIALS USED.—The following comparative statement presents the total quantity and cost of the various
raw materials consumed by the rolling mills and steel works of the western states, as reported at the censuses of
1880 and 1890, With the exception of charcoal, which is given in bushels, and oil for fuel, which is given in barrels,
all the quantities are reported in tons of 2 '000 pounds.

COMPARATIVE STATEMENT, OUAN’I‘ITY AND COST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS IN THE
WEQTLRN STATES: 1880 AND 1890.

1880 ' 1890
CLASS OF MATERIALS. -
" Quantity. Cost. - Quantity. Cost.

" L SRS SUPPURUPPIN FFURRR 97,270,215 || ueeemnenncan.| 400,775,070
B T [, 75, 484 623, 441 126, 085 711, 872
Splegeleisen and ferro-manganese .. 29,979 1,113, 629 64, 301 2,085,170
) 2T L S .. 677,853 - 16,860,300 || ° 1,709, 643 27, 523, 482
OId drom 1Al .« coi i i it e eiviicanaaen T 824,111 9,824,601 244, 625 5, 665, 210
Other old. 01 8CTAD IT0M . e ot vir e v eetecimccnnaeanneaan 122, 064 3,101, 849 365, 532 G, 260, 6580
014 steel rails and steel rail ends .. 41,026 1,255,473 28,760 |° 300, 842

« Other oldl or sorap steel o.eooiivenineian... P 24, 649 712, 870 163, 190 2, 698, 474
Hammered iron ore LloomS. .cv veveenvann... - G, 383 . 850,085 1, 051 32, 490
Hammered pig or scrap Blooms «ovoooiei i aneinns a3 21,802 . 2,042 - 57,038
Purchased muek DAk, e mvr it c et eeeacenas 4,790 208, 800 13, 500 340, 094"
Purchased beasemer steel. . .o.ooiieiieiiivnineaan P 700 56, 000 | 251, 799 T 7,123,760
Purehased open;hiearth steel.... . p ) 2, 589 79, 617
Swedish billets and bars...... . 114, 9, 420
Anfhraeite conl. .o oiier i it cr e c e e 1,497 L4 L R
Bituminong coal 1, 367,170 3,078, 627 2, 23_, 207 3, 300, 659
(6107 VN 47,417 208, 854 150, G48 580, 593
Chareonl -.ooiverean.n. i . 861,900 33,205 211, 806 18, 465
0il for fuel 1, 646, 165 (142, 889
Natural gas for f16L oottt e ee e iecme e neeas|ans U AU | RO 151, 403
AL othor MoterinlS. . ove e i v e e iraan|aeas PR 183,825 [|-ecvareraseeeann 2,783,921

A number of rolling mills and steel works in the western states used erude oil or natural gas for fuel during
the census year 1800. The establishments using natural gas were sitnated in Ohie and Indiana, those in the
eastern part of Ohio receiving the gas from wells in Pennsylvania, while those in the western part of the state aned
in Indiana were supplied from local wells, With the development of the Indiana gas field, a number of iron and
steel establishments have been built in the vicinity of the wells, the offer of free gas being the induecement for the
erection of these establishments. The amount reported in the above tables as the.cost of natural gas used for
fuel does not, therefore, cover the entire consumption of gas by rolling mills and steel works in the western states.
Propuors.—The following comparative statement shows the tonnage of iron and steel products for rolling
mills and steel works in the western states, as reported at the census of 1880 and 1890:

COMPARAI‘IVE STATEMENT, QUANTITY OF PRODUCTS ROLLING MILLS AND STEEL WORKS IN THE WDSTERN

. STATLS 1880 AND 1890.
CLASS OF PRODUCTS. 1880 1860
Ol eere s eeeemeenemnenin n e m e eeaatatemmaeenetaea e ananas 041, 644 2,882, 536
IPOM cremceceinaetesarencncmaccnsann e rtdara e mceneenan remaean 616, 861 967, 655
: Besscmw ateel . - .- 302, 605 1,344,511
Open-hoarth 8Bl o v n . e e e et 21, 888 67, 215

Lo C Y WO PRSPPIt 490 3,155
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The following comparative statement presents the values of the different iron and steel produets and the
percentage that each class bears of the total, for the censuses of 1880 and 1890:

CO\IPARAI‘IVD STATEMENT, VALUE OF PRODUCTS, WITH PERCENTAGE EACH CLASS IS OF TOTAL, ROLLING MILLS
AND STEEL WORKS IN THE WESTERN STATES: 1830 AND 1890.

.

VALUE, PERCENTAGE.
CLASS OF PRODUCTS, ) - e
) 1880 1890 1880 1800
LOtAL e $58, 023, 539 $89, 940,208 100. 00 100, 00
Mannfactures of Ir0n. ..o i i a3, 786, 762 38, 483,070 63.03 - 43, 01
AManufaetnres of steel. ... L. .l R 19, 745, 030 /0, 576,455 36. 82 56.23
Miscellaneons ProduetS. cve oy emmm e e o crecmeeaceaneanecnanas 81,747 080, 683 ° 0,15 \ 0,76

The increase in the tonnage of m‘oducts during the past 10 years was 1,440,892 tons, or 153.02 per cent. This
growth has been punc]p‘ﬂly in steel, iron produets having inereased only 56.92 per cent while the steel products
increased 335.37 per cent. In 1880 ‘iron constituted 65.49 per cent of the total production and steel 34.51 per cent,
while in 1890 the output of steel products was 59.39 per cent and the iron products 40.61 per cent of the total
production of that year. The small quantity of Clapp-Griffiths and Robert-Bessemer steel made in 1890 is included
in the output of bessemer steel.

The following comparative statement present% the classified tonnage and value of the 1noducts of the rollmg
mills’ and steel works of the western states, so far as they can De separately enumerated, as veported at the

censuses of 1880 and 1890. Quantities are given in tons of 2,000 pounds, except for nails, which are stated in kegs
of 100 pounds. ‘

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PRODUCTS, ROLLING MILLS AND STEEL WORKS
. IN THE WESTERN STATLS: 1880 AND 1890, -

o

1880 - 1800 )
CLASS OF PRODUCTS, —— —
Quantity. Valuo. Quantity. Value.
B ) PP IR e emmeeean $53, 023, 539 $88, 040, 208
Iron:
216, 213 10, 170, 168 8,476 368, 553
232, 079 12, 585, 563 019, 652 22, 580, 807
£3 140 1, 397,375 27,718 1,134, 760
1, 000 60, 000 28,377 1,088,648 |
485 35,100 8,070 192,500 |
22,128 |- 1, 657,973 50, 174 3,014,728 |
20,881 |, 1,428,628 20,706 042,300 o
13,078 934, 487 22,086 1,020,445 |
Muck h:u 1)1odum d for gale. . 5, 054 224, 890 ‘ 42,412 1,168,673 |
Cubnails oeenrninieinnn . ... 1,277,240 1 4,083,078 || 318, 560 837, 938
All other finished pwducts......................-.... 17, 834 1, 283,700 128,106 6, 343, G438
Stocl, bessemer; ‘ ' : i
L R 272, 766 15, 642,130 639, 524 17, 930, 826 .
Bar and rod . 23, 839 1,569, 635 52, 108 1,629,395 |
c 0T UL IO SO PP 2,780 122,003 |; .
e e I 1101 N S ORU! J 4,987 217,228 |-
1) T - . 21, 269 1,824, 347
Plates, oxeePt Nail PIALES . oo oo carean et cimaan e[ rmmmee e e 15,805 820,178
Hammaered car axles SR B " 8,836 493, 282
Cut nails..x. J 1, 784, 664 3, ’790,_ 401
Wirerods .... e mmreme e 102,102 4, 008, 92L
0 PG (G 87,521 5, 044, 502
All other finished products 650,000 820,297 10, 585, 099 |,
Steel, open-hearth: :
BT aeeeeeeernanns 810, 602 - 20,549 986,300 |
Strnotural shapes. . 8, 800 2,286 136, 650
Sheets ..... I LRI T e meaann 64,955 2,260 202,140 |
Plates, cxecept nail Plates coceveenn i iiioncamnennas 7 662, 840 19,146 1,850,807 |
Hammered car axles . RPN 1,886 i 1_‘78, 534 v
(67385 7.5 1 U TP, U PRSP P 9,840 42,680 | '
All other finigshed produets 288,408 20,0621 . 1,496,562 I )
Steel, erucible: X o F
TFinished products.......... e vmementmeeanean- vmaeens 490 47, 600 : 3,185 310,130
i AT 0ther Produots - oo oeee s eee e ameaneanns [ IR eeeeans 81,747 |[eaeeeeeennen. 680, 683
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The quantities and value of bar and rod iron and steel include only the bars and rods sold in that form.
Where bars and rods are converted into bolts, nuts, and other. products by the same establishment the quantities
and values are included under the heads of “All other finished” iron, bessemer, or open-hearth steel products.

The larger part of the wire rods produced in 1890 were finished into wire and other products at the
establishments where they were rolled. As the rods so consumed are an intermediate product the quantities-and
value of the articles made from them are alone included in the above statement, under the head of “All other
finished products.” The same is true of the bessemer steel wire reported, this item including only the wire sold in

_this form. The quantity and value of the wire nails produced by the rolling mills and steel works of the western
states in 1890 are inclnded under the head of “All other” finished bessemer steel products. A large number of
the wire nail works in this and other sectious of the country roll neither iron nor steel, but purchase the rods or
wire consumed by them, and their products are therefore not inclnded in the presentation of the operations of
rolling mills and steel works. .

During the census year 1880 the rolling mills and steel works of the western states produced 344,734 net tons
of bessemer steel ingots and direct castings, 25,637 net tons of open-héarth steel ingots, and 490 tons of crude
steel, while in 1890 the works of this section produced 1,273,425 tons of bessemer steel ingots (including 1,802
tons of Clapp-Griffiths steel and 4,330 tons of Robert-Bessemer steel), 73,732 tons of open-hearth steel, and 2,533
tons of erucible steel.

Notwithstanding that the total tonnage of products has increased in the 10 years from 941,644 net tons in
1880 to 2,382,536 net tons in 1890, or 153.02 per cent, the increase in the total value of products has been from
$53,623,539 to $89,940,208, or only 67.73 per cent. The expansion of the manufacture of bessemer steel has been
an important factor in the largely increased tonnage since 1830, and also in the deereased prices of the varions
iron and stecl produets, The average selling price of all products has declined from $56.86 a net ton in 1880 to
$37.46 in 1890,

Crude steel was produced and rolled in 3 states only in 1880. In 1890 California, Colorado, Illinois, Indiana,
Michigan, Missouri, and Ohio contained steel producing works, and in addition Wisconsin rolled products from
steel obtained from Illinois. . .

MacHINERY.—The following comparative statement presents the equipment and capacity of the rolling mills
and steel works of the western states, as reported at the censuses of 1880 and 1890, with the increase during the
decade:

COMPARATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STERL WORKS IN THE WESTERN
STATES: 1880 AND 1890. (a) :

MACHINERY, 1880 1890 Incroase,
Single puddling furnfees «...o.coeiiiiiiiiiii i e 958 1,142 184
Healing fUrRRees «. oo it e 577 674 97
BOSSOMOT CONVATLOIS .« v a i cereeeeetaeeen o ce e aesseeanenanesnsnnnannnnn 10 v37 27
Open-hearth furnaces 12 38 20
Crueible pots which can be used at 6ach hemt e vreeeviivsine e .. o 116 45
3T SO 88 139 51
Cut nail machines. ... N 1 2,409 1,838
Traing of TOLS .o oot e ceeelon 300 406 || 106
Aggregnto daily eapacity in finished products (net tons) 8, 550 14,153 7,608 ‘

. ¢ Includes machinery in both active and idle establishments,
b Ineludes 2 Clapp:Griffiths and 4 Robert-Bessemer converters.

FORGES AND BLOOMERIES.

In 1880 the western states contained 4 forges and bloomeries for the production of charcoal blooms from iron

ore or pig iron. These establishments reported a capital of $258,600, 165 employés to whom $60,000 in wages

were paid, consuming materials costing $151,500, and produced blooms valued at $200,000. Since 1880 all of these
works have been abandoned for iron making purposes. ‘ . '

ﬁ.
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GENERAL TABLES.

_ The following statements present in detail the statistics for the iron and steel industry, as reported at the
census of 1890, by totals for the United States and for each state having 3 or more establishments. States having
less than 3 establishments are grouped in order to avoid disciosing the operations of individual establishments,
In connection with each table there is an exhibit showing by states the capital invested in idle establishments,
together with the equipment and machinery of the same. Only such idle establishments are included as will
probably be put into operation at some fature period. Table 1 presents the statistics relating to blast furnaces;
Table 2, those relating to rolling mills and steel works, and Table 3 the statistics of forges and bloomeries,
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TaBLE L.—DETAILED STATEMENT,

SR ‘ S i
T ;
' - ‘ | AVERAGE NUMBER OF EM. !
‘ CAPLTAL, \ | PLOYES AND TOTAL WAGES,
. ’ —
Number 1 : { .
of . Direct.investment. i Miseellancons Aggregates.
STATES, establish- xpenses. (b)
Value of \ expen
monts, | hived T T \‘
\‘ property, || ] Bml‘dhmq. ma- . N
{ ciinery fva ngue voerage | m oy r
Total. } Land, toals, and - Live asséts (a) numbor, | Total wages.
i ‘ plements.
| ] o .
| i “
1 The United Statea. 304 $3, 061, 058 $120, 547,485 " $9, 709, 169 307, 292. 490 32, 455, 796 $6, 342, 675 34, 483 $16, 226, ]45
2 | Alabama...... 28 108, 000 15, 670, TR0 ‘ 1, 886, 281 11, 014, G44d. é, 209, 861 932, 227 4,139 1,783,700
3 } Connecticut . T - . 940, 002 108,136 374, 704 4457, 162 39, 496 129 , 881
4 | Georgia...... 748, 845 52, 000 650, 000 - 140, 845 52, 770 269 i1, 676
5 | Minoly ...... B 9,430, 274 425,000 3,786,970 |. 5, 218, 304 215, 252 1,431 919, 145
6 | Kenfueky «.voovnnnvnnn. 820, 199 40, 600 442,000 . 3438, 599 49, 655 278 105, 520
7| Maryland-....coooovaiin § 3,108,222 260, 000 2, 144, 202 708, 020 23, 830 439 . 151, 342
8 Ml('lngem ...... 15 5, 259, 001 461, 692 1,413,420 3, 384, 880 271, 067 32 416, 334
9 | Missouri..... . b 1,608, 470 162, 000 554, 471 901, 999 ! T3,188 {1 Ga-4 208, 966
10 | New Jersey 8 3,131, 366 522, 000 1, 536, 141 1,073,225 \r 120, 884 } 665 ] 262, by
11} New York.............. 16 300, 000 6,143, 208 827, 194 4, 240, 955 2, u(‘(}, 050 340, 788 1,462 472, 288
12 § Ohio..ooo.... . 46 1,071, 800 10, 678, 907 046, 160 4, 450, 130 H, 252, 717 | 740, 283 4, 224 2,057,127
13 | Pennsylvania.. .- 110 1,916, 000 57,411, 570 4, 344, 824 29, 893, 560 23, 173, 180 ’ -2, 684, 671 15, 667 7 G45, 715
14 | Tonnessee covevneniannnn 3, 685, 806 129, 500 . 2,331,975 1,224,331 | 186, 574 1,076 5%, 9092
18 Vlrgulm 3,481,208 272,708 |- 1, 043, 446 1, 264, 002 l 273, 278 1,828 568, 812
16 | West Virginia. 1, 446, 082 81, 000 717, 830 447, 2562 | 50, 143 | 424 108, 033
17 | Wisconsin ..... 3. 249, 782 154, 854 . 1,376, 952 1,71%, 4976 | 174, 405 ° 611 307, 041,
18 | Allother states (¢ 2,797,570 135, 200 1, 486, 901 ’ 1,105, 388 ‘ 87,714 465 v‘ 191, 435
3

WEERLY RATES OF WAGES PAID, AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, EXCLUDING OFFICERS, I'IRM MEMBERS AND CLERKS.

Agpregates, Males above 16 years. H Childron,
STATES. T : - - t _ __ﬁ‘ | ‘
Aver $6 and | $6 and { $7 and | $3and | $0 and {$10and|$12and|$1Hand!$20 and | ! $5and
Anrro ) 4} Total Trn. | OVEr | over | over | aver | over | over | over | over | over i and Total . Un. | Over
- Total wages. | num- der $5 but | hut but | but | but | but | but but | but ;"f,]. num- ](101' 45 hut
ber : her. ‘tunder| under | under | under | under | under | under | under { under Al per. i FE an.
' SR B I A N B R $12, | $15. | $20. | $25, der $6,
: I [ I YA A CAT S 2 s -~
1 The United States.| 83, 415 $14 614, 468 ‘\ 33,041 || 235 2602108 | 4,807 | 5,618 | 6,551 | 6,676 | 4,722 | 1,759 | 641
o tenad] et R :-__: rmtaem B e e il — T f==e
2 élnh_ainn. ot N il)gg N ‘)23 ggi i3, 9102 11 56 169 07 | 1, ‘.’;Clig 4({)}'57) 661 46(8; 18(1) 62
3 onnecticut . . 5 17 i 16 |
4 G—eurém ...... 254 45. 501 49 20 hvi @ ] 2
§ | Hlinois .. . 1,420 896, 030 a6 4 400 479 256 110
€ | Benfucky «........-.... 262 88,482 81 82 21 . 24 13 -4
7 | Maryland.. 630 143,812 G30 2 12 7 353 C a0 a7 ki 12 4 1
8 Mlchigrm 675 321,022 675 joeen... ! 25 180 155 144 122 14 10
9 | Missouri. 627 2061, 203 G627 14 7 55 |- 81 T4 176 173 62 29 4
10 | New Jorsey 640 240,152 635 4 9 52 162 -1 88 126 71 21 9
Zﬁ gleiw York...ooooiinne 1 58%, %gg 1‘, (l]gi ....... 32 2~i§ :l]ﬂg g.‘i"x 247 360 ‘;’Zg gg 240 18y 210 2f......
1311 , 856, 4,064 Ha.oa.l 3 2 34, b} 657 | 1,008 1 421 12| 3 ...
18 | Pennsylvanin. 7,084,308 {| 15,580 | 111| L | 1,208 [ 1,813 | 2,204 ( 2,838 | 8,131 | 2,070 | 77i| 201
34 ] Tennegsee . ceeeaneranens : . 438, 370 1,012 |30 P 41 447 219 120 68 58 20 21| 15 feicaei]icmnenifaneaaas
15 | Virginia..,cccverennnn.. 1,268 478,105 1,257 19 218 471 173 | 168 61| 60 24 14
16 | Wast Vh‘gmm . 411 182,175 L A N O (OIS, 24 72 78 84 99 46 7
17 | Wisconsin...... . 595 270, 887 505 ... ... . 24 48 50 172 187 85 §1 23
18 | All other states......... 436 -149, 128 436 70 9 14 31 38 88 70 72 7
5 T { {

aIncludes raw materials, stock in process and ﬂmshed products on hand, and cash, bills and accounts leceivable, and sundry items of capital not elsewhore

bInoludes renf, taxes, insurance, interest paid on cash used’in the business, and all sundries not elsewhere reported,
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BLAST FURNACES, BY STATES: 1890.

AVERAGE NUMBER OF EMPLOYES AﬁD TOTAL WAGES—continued.

I Officersy or firm members )
actively engaged in the Clerks. Operatives and skilled. Tnskilled,
industry orinsupervision,|| - ) .
Males above 16 years, Males above 16 years. Temales above 13 yenrs. || Males above 16 years, Males above 16 yenrs. ! Childrin,
I i —
C | y
Number. [ “Wages. Number., Wages, Number. Wages. Number, Wages. Number. Wagoes. i Number. Wages.
| | o —
500 $1, 174,212 500 $434, 465 7 3,010 9, 094 $5, 261, 191 24, 247 $9, 840, 467 T+ $13,800 | 1
68 | 183, 672 a2 78,724 701 443, 386 3, 261 1,074,528
7 12, 000 6 390 - 19, 633 8 a1, 001
10 16, 600 5 44, 15,125 210 40, 876
4 © 19,5600 7 526 420, 628 805 484, 402
11 14, 031 5 31 17,096 231 . 71,886
3 4,300 6 113 34, 695 3% 109,117
37 - 80,470 19 207 157, 141 408 163, 861
12 28, 523 15 127 71,858 500 189, 845
7 17, 450 8 257 127,018 78 111,801
27 71,447 25 10,784 flowcecnmealenmncenens e 514 | - 263, 215 804 317,515
76 135, 610 89 G4, 280 2 Q00 818 1 454, 090 4, 236 1,401,367
147 893, 778 200 106, 544 2 1,080 4, 760 2,716, 221 10,817 4, 861,977
28 66, 640 35 20, 618 1 360 154 106, 944 858 331,432
32 59, 950 28 20,257 [looiee i rre e aaaae 215 125, 154 1, 042 351, 051
8 13,738 § IR O 162 83, 307 T 249 98, 868
& 23, 500 6 G, 204 1 360 209 T 130, 369 388 146,518
20 35, 008 9 T804 {|emeeece i 151 60, 701 285 82, 332
MATERTALS USED,
Domestic iron ore, Foreign iron ore. Fluxing material. " Anthracite coal, Bituminons coal, Colke,
Total cost. .
Tons. + Cost, Tons. Cost, Tons, Cost. Tons. ' Cost, Tons. Cost. Tons, Cost.
#110, 008, 615 || 15,734,400 | $57, 607, 945 1,090,712 | #b,807,585 5, 624, 200 | $4, 196, 878 2,012,477 | $5, 165, 761 651, 007 | $769, 522 0,237,985 1527, 435,780 | 1
6,403, 884 || 2,043,840 2,198, 835 546, 655 343, 752 29, 068 50, 475 ‘ 1,172,471 | 3,033,258 | 2
412, 743 47, G35 188, 261 7,300 2 L | S B ] 3
237, 836 G5, 503 94, 089 11, 896 5, 632 4, 000 8,000 41,102 88,087 1 4
8, 088, 153 1,071,119 4, 802, 854 218,768 105, 02 3, 500 G, 303 045,287 { 2,760,008 5
461, 608 71,016 147, 045 37,308 28, 798 91,818 | 125,738 18, 647 97,444 | 6
1,316, 539 46,271 115, 605 68,311 54,8628 1. . .iianiinaa]en eneaens 1,319 3,404 95, 821 348,024 | 7
2, 935, 238 302,522 1,451,212 19, 096 23,235 [1.oeoimiia i 56 Y 8
1, 247, 688 178, 203 535, 865 64, 047 33, 502 45 141 3, 308 4, 088 097,902 480,807 1 90
1, 679, 937 227,292 838, 604 . 94, 164 60, 573 T 173, 007 480,155 1l evevaen-n brasseeans 37, 856 155,181 | 10
4,212, 888 609,010 | 1,082,952 201,741 | . 178,079 || © 185,348 0692, 560 || 50 170 241,824 | 1,114,596 | 11
15, 696, 6656 2,051, 833 9,885, 714 674, 281 521, 914

303,772 | 367,759 1,440,483 | 4,435,255 | 12

57, 222, 481 G, 861,218 | 30,837, 951 50, 935 79,246 4,409,204 | 11,038,860 | 13

3,114,338 1 2,321, 804

2, 460, 882 676, 004 1,110, 533 188,477 81,661 ||. ceeee : 8, 048 11, ()'25 888, 588 022,327 | 14
2, 820,167 698, 500 1,825,508 [locmeeraren e, 308, 007 100828 .. ciieeeees e 12,104 23,208 1| - B068, 8811 1,104,415 | 15
1,508, 847 207, 567 1,026, 257 54, 053 52,603 .. . 1, 476 1,478 147, 008 403,508 | 16

- 2,878,008 354, 404 1,226, 444 . 54,817 . 46,011 1, 451 3, 507 116, 024 526,385 | 17
940, 058 182,388 347,431 - 7,180 25,180 36,532 | 54, 236 30, 022 78, 044 21, 657 -+ 86,836 | 18

o Includes states grouped in order that the operations of individnal establishments may not be disclosed. These establishments are distributed as follows:
Coloradon, 1; Indinna, 2; Maine, 1; Massachusetts, 1; North Caroling, 1; Oregon, 1; Texas, 1; Washington, 1.



472 MANUFACTURING INDUSTRIES.

Tasrn 3.—DETATLED STATEMENT, BLAST

i
l MATERIALS USED—continued. % PRODUCTS. E
e j-«—ﬁph e it 1 i ] "
: Pigiron, F
\ ) . Rentof Lot = H
Thareoal, | Mill cinder an power | Allother ; R T
N Charcon ! serap. aud | materials. l Total. (@ ’ Cold blasgt char-|| Hob or warm &
STATES, : : heat, Co al. (e) coal. i blast charcoal. ‘
I Ageregate i
e B B B value. 1 - -1
' I i ' [s ‘\
i ! | -
Bushels. I Cost. | Tous. Cost, Cost. Cost. ’\ Tons. Value, { Tons.| Value. % Tons. | Value.
| . ‘ )
| , | o N v by e g
1 The Tnited States .|67, 672, 156 (4,523,320 {1, 283, 071 [$3,086,808 || $8, 000 | #1,416,116 || $145,643,158 |14,906,607 |$145,612,983 36, 846 4714, 591 11627, 865 $11,243,119
2| Alabama....ovsucinannnn 12, 680,600 | 809, 028 16,578 | 15,200 48,370 || 10,815,691 || 915, 6uw | 10,315, 691 1[20,426 | 840, 378 | 88,508 1,584, 700
3 | Conmecticn -| 2,263,386 | 225,288 45 O 674,438 | 22, 255 574, 448 22,256 | 674,438
4| Georgin... . GA6, 024 HISNSETV N | DAY I, 488 839,422 | 28,111 339, 422 5, 089 96, 598
5 | Ilinoig B T S 42,826 | 194,508 91,455 || .10, 138, 310 | 748, 677 | 10,136, 860 Bl LETT PP
8 | Kontueky «.ov.oonnernnn 021, 204 40,019 30, 467 81, 669 N O GG5, 763 || 44, 278 685, 763 Al 6,080 109, 856
7t Maryland........ PR 1,535,460 | 114,068 {[-ceveneeoresanasilloneenens 23,314 1,632,004 || 96,036 [ 1,632,004 14, 450 333, 603
8 | Michigan ceeen .. |10, 851,088 1,441, 480 29 59 1| 8,000 16,038 3,982,278 | 227,827 | 3,082,278 227,827 | 3, 982, 978
9 | Missouni......oieiiilan 3,088,122 | 175,848 - 11,042 1,716,983 || 101,03¢ [ 1,716,083 33, 742 525, 481
10 | Now Jersey.ooverervvnee|eamccncrnnefocannnnns 38,362 | 44,3068 ||........ 9,092 2,228,724 || 145,040 | 2,228, T2 |..covne]oeniii ]l ininn,
11| New York..oouveuvennns 2,250,604 | 146, 069 16, 552 27,885 . .veanes 21,076 5,182, 606 | 344,330 [ 5,183,600 ||.......[ic.vaiaas 15, 940 332, 003
121 0Ohioeeennan ... R 3,820,657 | 172,899 || 271,108 | 721,708 ||........ 91,356 || 19, 800,268 (11,347,619 | 19, 800, 203 || 4,149 | 91,100 || 18,370 | _353, 941
18 | Penngylvania .......... 2,470,225 | 171,225 || 811,939 1,007,690 || &, 900 038,125 || 75,239,203 ||4,867,504 ! 75, 212, 768 || 4,350 | 113,283 || 13, 023 288, 165
14 | Tennessee ... [ 5,152,180 | 259, 028 15,331 24,804 1., ... 41, 814 8, 806, 464 || 205, 889 | 3, 806, 464 }|.........oiiilll 51, 349 663, 916
15 | Virginig...o.ona [ 1,082, 817 72,060 6,700 10,672 03, 961 8,025,481 || '312,367 | 3,025,481 || 7,916 | 169,830 ||.vivaifeaneirannan
168 | West Virginia...oooooi]oaea oo 10, 41 20, 545 600 2,009,505 || 129,860 | 2,000,505 H.oenenr]oeeensillooni il
17 | Wisconsin....... veveand] T.256,017 | 524,728 18,7190 24,101 27, 740 3,114,802 || 215,143 | 3,114, 892 1,494,775
18 | All other states ........ 5,217,872 | 381,001 8, 796 14,025 7, 365 1,411,121 || 67,014 | 1,408,811 903, 206
|

@ Includes 6,006 tons of castings madedirect from furnace, also 188,704 tons of spicgeleisen, valued at $3,525,042, distributed as follows: Colorado,752 tons, $18,168;
Tilinpis, 21,635 tons, $021,956; Now Jersey, 11, 555 tons, $201,481; Pennsylvania, 9,762 tons, $2,593,437,

CAPITAL, EQUIPMENT, AND DAILY CAPACITY

CAPITAL,
Nulntxper .
STATES, Q
establish- . Buildings,
ments. Total. Land. machinery, tools, | Live assets. (¢)
and implements,

1 The United States. v eeareise e iae et eaineauetacmcmamaiacrscaranes 73 $0, 458, 865 $1, 164, 839 $4, 605, 150 $508, 876 *

2 | Alabamg ...oenne.., Seermaensaaas eee 1 120, 000 20, 000 100,000 {-eivureicmeaeiinnn

3 | Conneeticut 2 128, 300 10, 800 68, 000 50, 000

4 Gﬁ.m'g:'ia. ees 1 43, 000 10, 000 30, 000. 3, 000

5 { Illinois.. 1 70, 000 16, 000 55, 000

6 | Xentucky ........ 2 240, 000 24, 000 166, 000

7 | Maryland «oeeeieiiiinneiiiiaaan fverecrireneaeaan Seeasieeanabanranreseanaany 2 325, 000 35, 000 215, 000

8 | Massachusetts . N 1 63, 000 3, 000 60, 000

9 | Minnesota.. PR . 1 370, 000 100, 000 250, 000
10 | Michigan ..ocoineiianienan . G 878, 700 38, 200 335, 500
11 | Missouri.....o.--... [ PR b iaerser e, eerrenieen e 1 15, 300 800 14, 500
12 | New Jersoy..ocereecesacacennss 5 453, 500 41, 000 412,800 Jieieiiiciesiaaine-
13 | New York 8 1, 005, 755 200, 654 619, 850 176, 251,
14 | Obio....... . 10 1,687, 885 443, 000 1, 230, 385 14, 500
156 | Pennsylvania 18 975, 626 136, 885 698, 615 140,125 : L3
16 | Tonnesses........ 2 31, 500 4,500 ' 27,000 ]cenvsucncnn.
17 2 270, 000 20, 000 200, 000 50, 000
18 ginig. ........ 8 249, 800 47, 000 182, 800 20, 000
19 | West Virginia..... PN 1 30,000 | 6, 000 25,000 |..... senesenanans B
20 | Wisconsin......ovvuuvas . 1 6, 500 1,500 B, 000 [vevmnreinnennn -

. tm %ncludes raw matorial, stock in prosess and finished products on haund, and cash, bills and accounts receivable, and sundry items of capital not elsewhere
roported,
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FURNACES, BY STATES: 1890—Continued.

PRODUCTS—continuned. . EQUIPMERT AND CAPACITY. . }
Pig iron—Continued. Power.
- - C‘ipmploi:cd bllust — TN
s Mixedanthracite coal || Coke and Dbituminons urnace stacka. , ‘ S ate
Anthracito, and coke. conl. Value of Steam. | Water,
[ all other :
v products. . - B
N Total daily || Nym. 1Nmn<f o i lNumi q .[Nmn-‘ -
T G N T 7o w N um- | capaeity in e WY 0 orse |} ber of | Horse| ber of orse
Tons. ‘ Value. Tous. Value. Tons, Value. ber. | tons of pig l}:;li(f;f; en- power. || water |power.|turbine power.
; ' iron, T gines, iwheels, wheels.]
o E B ) !
380,886 | $4, 772,021 | 1,893, 241 |$28, 195,996 || 7,017, 760 | $100, 687, 256 $30,170 473 30, 411 ~ 3,681 966 (246, 997 || L
8046, 620 8, 390, G04 47 &, 162 | 466 105 140,200 | ooviniidoee e amie e 2
......................... 7 103 | 2 1 G0 3
23,072 242, 824 4 245 | 32 7 4
- 7486, 677 10,136, 960 14 2,722 | 152 20 i3
48,218 565, 907 4 173 | 26 12 1
...................... 82, 186 1,298, 401 10 028 | 30 20 7
. - - T 10 0924 80 i} 8
47, 288 1,101, 502 K 630 47 23 9
542, 089 110,588 | 1,086,685 {|..cevnieri]iaernnnnananan 12 686 a7 17 10
35,022 01, 604 175, 830 116, 620 1,788, 048 2 1, 680 158 34 | 13,085 || 2 160 2 150 | 11
................................ 1,824,904 | 19,355, 162 50 5,098 457 14T | 26,820 [ioeoiefeenean oemenamideann| 12
205,512 1 3,008,288 || 1,001,814 ¢ 23,079,410 |} 2,082,800 47,188, 612 202 18, 511 1,632 404 113,104 6 375 2 7813
............. 244, 540 2, 702, 548 17 1,004 128 31 LN 100 1 RN EORPRUY DRPRRUSRY PP i
804, 4561 3,755, (51 23 1,124 181 31
129, 360 2, (09, 505 [ 405 34 11
120, 030 1,620, 117 ] 812 o8 19
29, 986 505, 515 9 415 41 16
AND I;O\VER OF IDLE BLAST FURNACES: 1800, ’
COMPLETED BLAST FURNACE STACKS. STEAM POWER. WATER POWER.
Total daily . h
- R Number of |- Number of Tor vor Vater w Lo o1 murhi rhe Tor ‘e
Nuwmber, ug?(i)litg ::loflom boilers. engines. Hovse powor. || Water w hgu]s. Fovso power, | Turbine wheols. | Horse power.
80 3,025 333 120 19,169 ] . 505 - 2 90 1
1 75 8 1
2 2
1 14 2 1
1 50 8 3
2 150 12 9
4 85 |t 10 b
4 54 2 1
1 150 8 3
7 292 21 7
1 20 3 1
6 240 22 8
11 420 21 9
12 615 71 29
19 582 11) 24
2 15 3 1
2 100 [ 7
8 76 S 13 7
1 30 9 2
1 30 4 2
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.

TapLE 2,—~DETAILED STATEMENT, ROLLING

R e — e . H
CAPITAL, : . AVERAGE NUMBER OF EMPLOYES AND | - .
: TOTAL WAGES.
Direct investment. — ;
Aggregates, \ Officers or firm [3
— niembers actively '
Num B engaged in tho
. ber of Miscellane- ine ““W‘S or in
STATES. astab; . 0118 €X- supervision.
lish | Value of Machinery, : | penses. (&)
ments. hng(‘l ) . tools, and Live . T Males ab
property- Total. Land, |Buildings.| imple- ats. (q) Average| Totul ales ahove
ments. | 25888 ( number. | | wages. || 16 years.
b
1 -
i \ 1\{)2:“ ) Wages.
: - — \ ! | = ‘
1 The United States. 305 [$3,212,000 | 4275, 347, 831 |1$24, 354, 070 1§30, 496, 512 |$95, 700, (348 ‘{512-1»,790, 592 !‘ﬁll 817, 643 ] 140, 537 l‘Bt') 203, 673 | 800 %2, 680, 536
,,,,, AR | S ‘ . :
2 | Alabama -.o. o 2,208,707 | 990,473 | 858,503 | 1,0%,754 105,007 | 157403 || nL7m | 7808 ’ 91| un,84
31 California .. 4 4,066,611 432, ove 374, 000 1, 7G4, 000 2,085, 611 208, 088 1,152 7%9, 840 12 34, 504
4 | Connecticut 8 1. 1,249,429 239, 307 ‘136‘ 088 357‘ 730 L 383' 3:‘—; 2(;' 23; ) (;8(]) S,i} '3(1)?) ]] {f ?;’ i__)g
5| D Are. .. . 2, 558, 865 283, 500 263, 0 706, 18G ¥ 41, 2 , OF 3, 21¢ 25 31, 40
8 Il?illill(‘)‘{;u_’ ............... 13 271, 000 24,5663, 645 1, 361: 254 | 2,996,330 | 8, 661: ae8 1'1Y 045,484 || © 577, 876 7,483 | 4,571,046 i 38 125,515 §
Indinna .cocvuevnnnanns 13 950 U‘UO 2,988, 234 196, 432 270, 615 1,207,888 1,173,318 169,435 2,044 1 215 702 | 25 62,173
g Xilt‘mhmqu 5l..... . 1,484, 456 188, 000 1%0, Qo ’g(cjg,gog m 433 @, 9/% | 1 zg; gﬁ m (o 135' qog
9 | Maryly .. 41 500,000 571, 362, 116, 000 3, 00U 10, 852 , O 20, 47 | 57 L, 009 4 3 25
10 L[::il-\gml}ill(ﬂﬁettﬂ - . 14 {15: 400 8, 2‘)9 304 || - 580, 666 788, 726 2. ]201 099 4,733,904 160, 937 ! H, 200 | 2,629,609 1 20 5;'1: 800 .
11 | Miehigan ...ocovnnniaao. ;N IR 1, 437, 540 103, G50 159, 485 543,582 630, 843 a8, 046 7T 479, 783 ’\ 10 30, 064 T
: . ‘ e
12| Missourt cooeeerrieeen] 4l 1,610,443 | 823,793 | 157,260 | 610,181 421200 | 102,780 660 | 42193511 71 . 15,300 ;
13 | Now Jorsey .ccvouuv.no. 19 | 150,000 8,375, 996 817,417 864, 252 | 2,078, ?UB l.é, 020, 3%8 :?gﬁ 287 ;!. ‘i‘i’g g, Zl-f, j(l)é ‘1 gli %.i(il. 033 4
-1 ¢ RN S U1 1 PO , 421, 793 838,000 | 1,148,486 | 2,313,064 , 081, 363 . 805 B, 4 2,872,3 ! 2 02, g
1t gﬁﬁi Yorle- oot B R Qg. 104 390 || 2,005,678 | 2,877,717 | 0,278,704 | 11,832,001 || 1,552,785 || 19,042 | 120G 542 || 131 | 451,002
16 | Pennsylvania .......... 186 | 828,000 || 165,863,801 || 14,740,101 | 17,042,979 | 58, 164, 521 T4, 086, 110 7,072, 834 78, 847 | 44,921,173 ‘ 405 1 1,836, 906
‘17 | Tennesseo.. 4. 927, 549 143, 000 143, 000 405, 555 235, 994 01, 205 481 249, 520 ‘ 9 21, 000
18 | Virginia.. (1IN 2,174,787 410,760 281, 000 640, 852 836,185 100, 471 1, 782 703, 048 : 17 40, 695
‘19 | West Virginias......... 8 . 5,012, 842 285, 000 820, 001 1, 629, 683 ?. 278, 00? 88, 289 A400 1 1, G3‘9, 270 34 A GP‘, 563
20 , All other Bt‘]tr‘ﬂ [C) I [V @, 665, 887 271, 879 705, 050 4, 86, 545 3, 002,413 249, H01 2, 807 1,481,779 22 1 83, 610

WEEKLY RATES OF WAGLS PAID, AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, EXCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.

Aggl enlates. ) . © Males above 16 years.
BTATES. ~ -
i ! $5 and | 46 and $and | $10ana $12 and |$15 and 1 $20 and

. over over %7 and $8 apd » t‘m( v n over over over $25

’ A\'erlr)tge Total wages. ‘To]t'nl ! U{éger but but | ever hut | over but ";‘e“]dgl‘lt Ol‘l'l(il(lé)]}lt bat | but but | and

humber ° I ’m"ll #+ ! nnder | under [under $8. |undersf.| gy 9l u;;](ler u;(ler under | over.

$6. | 7 ‘ 15, | $20. | 23,
| :

: L
1 The United States.| 187,205 | $74,400,433 || 135,134 1,402 [ 3,144 | 8, 000 15,838 19,370 17,840 [ 17,827 | 19,634 | 16,173 | 0,961 | 6,950
2 Alabama......... veseend| T 1,606 081, 660 1,076 2 25 07 204 156 158 227 220 280 162 50
3 ¢ California ... ..ol 1,114 643, 300 1,089 10 47 18 9 21 17 367 108 142 124 G6
-4 i Connecticut 532 | . 81,771 530 2 1 6 22 |. 90 131 . 87 83 49 38 21
5 | Delawayo . 1, 037 765, 158 1,562 Jl........ 30 108 388 255 114 178 268 154 47 25 |
4 oIS eneeieaaaannn, 7,265 4,824, 858 7,208 1, 7 33 ‘88 379 1,332 953 1,004 800 C 88l | 1,042 584
| : E
S Indinnn. .ol aan 2, 581 1,120,779 2,517 51 35 40 300 218 449 232 308 315 230 200 Lot~
8| Kentuek 1,173 582, 007 S 1,082 5 5 70 148 116 118 145 139 214 |, 76 L |29 -
8 | Maryland 657 104,181 87 leeveeean 16 25 70 88 65 71 04 114 22 18 %
10 | Massnchusetts.......... 5,168 2, 454, 030 5,128 LS 146 326 5062 1,135 | 1,083 719 580 385 127 80 ¥
1) | Miehigan....ovooa.ail 762 | 485, 330 752 19 17 64 187 57 103 83 72 45 68 37
A2 | Missour! «oovaeaaaiaiin 842 303, 896 641 20 G 22 15 29 144 119 97 88 53
18 | Now Jersey 4,403 2,801,592 4, 468 62 02 416 384 611 |- (148 794 739 560 163
14 | New York . 5,201 2,672, 454 5, 227 85 189 253 641 537 750 762 700 737 369
160 Obio ...)eee - mean ..l 18,480 11, 405, D04 10,179 243 371 (28 2,679 2,238 1,038 2,281 [ 3,480 2,187 | 1,778
16 | Pennsylvania. .........] 76,609 42, 356, 589 75, 599 733§ 1,744 | 5,162 8, 634 11, 642 9, 404 9,554 | 10,799 [ 9,101 | 5,038
17 | Tennossee -...veveve.... 460 218, (99 463 Hoe-enaailenan.n, 70 34 84 50 34 40 102 23 16 |45]
18 | Virginin . «.oove vvnnaenn 1,742 630. 347 1, 687 a5 258 377 215 133 204 154 163 80 200 . M
19:1s Wogt'V ir:gmm .......... 3,346 1,552, 680 3,108 84 182 173 182 612 403 422 289 432 328 189
‘20 | All other states......... 2,743 1, 356, 280 2, 580 10 2 33 < 184 227 407 584 441 361 194 137 55

K %ncludes raw materials, stock in process and finished préducts on hand, nml cash, bills and accounts receivable, and sundry items of capital not elsewhere
woported

b Includes rent, taxes, inaurance, interest paid on cash used in the buemass‘ and all sundries not elsewhere reported.




IRON AND STEEL MANUFACTURE. | 475

MILLS AND STEEL WORKS, BY STATES: 1890.

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGLES—continuned.
Clerks. Operatives and skilled. Tnakilled,
T | . i i 1‘
; Males above 16 | Fomales above'ld Males ahove-16 Females above 15 | . 1 Males above 16 Females above 15 ' \
‘ vears, years, yoars. years, Children. yoars, | years. Children,
T 7
T;“" Wages. I‘L‘é;?" Wages. I‘{)‘&;“ Wages. }{)‘g" Wages. 1\%’)1311 Wages. I},‘é;_“' Wages. }‘L‘;}" Wages. 1\{)‘(::“ Wages,
!
i - _
9,403 | $2,176, 004 49 | 426,700 1 77,508 | $52, 546, 013 o &1,040 || . 1831 $36,560 I} 57,631 1521, 405,266 . 56 | #16,066 ] 1,000 |  $305,408 | 1
. 2 17806 [l e 1,022 536,087 1. oo ioeeeeneaalloo el .. 664 144,995 9
96 . 22,040 1. . 434 377,744 1. .. . (455 309, 7008 3
121 10,697 300 216,035 |[. 230 96, 356 1
26 15,831 2 830 1,075 582, 108 |- e 487 168, 250 5
198 119,108 || - - 2 1,570 |1 4,250 | 8,150, 542 |- aavn cefeaeceoeaaieeenailiaeenanns 9,053 | 1,154,055 10,856 | ©
32 31, 820 3 1,520 || 1,566 830, 845 062 980, 284, 9,630 | 7
19 15,661 4. ...l v 721 444, 812 371 125,705 12,490 8
10 6,678 . A4l - 48b -187, 033 122, b O O 1 e 9
102 119, 864 2,788 1. 482,070 2, 838 959,278 10
15 14, 380 2 423 311, 005 329 123,484 11
i1 12,730 | I 370 282, 768 271 110,978 [l oo hieiiiinn o 1 . 150 | 12
84 80, 122 2 1,040 2, 608 1, 665, 200 1,770 641, 208 1 150 20 5,084 | 13
949 06, 302 3 1, 560 2,763 1, 744, 748 2,454 014,618 |ioveeen]ivenannon G4 13,002 | 14
315 308,778 7 3,808 || 11,549 8,439,109 7,630 | 2,880,348 12 2, 808 221 60, 950 | 16
1,805 | 1,212,306 28 15,282 || 43,183 | 20, 927,588 42, 466 | 12, 2380, 0606 i 1 416 1.009 186,579 | 16
12 9,830 f}........ [ 215 188,460 238 78,783 I 7 - 1,480 | 17
N 23 16,100 | eieo|eeiiaa 760 384, 367 027 248, 280 |I. i) 6,700 | 18
28 25, 604 1 520 1,764 1,081,102 1,432 444, 634 150 21,854 | 19
41 41, 363 1 520 1,248 87,469 14, 000 1,882 532, 0564 105 21,827 | 20
WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, EXCLUDING OFFICERS, FIRM . R
o MEMBEKS, AND CLERES—continued. " " MATERIALS USED,
Fomales above 15 years, Children. Iron ore.
$hand | $6and | $7and | $8 and | 4. . #5 and | $6 and | $7 and | $8 and m
Total | pa over | over | over | over 0?11"111;‘1“ (‘I"l,&"{;l(}t Total || Under | UVver | over | over | over Total cost.
num- | © g€ bug but | bub | bub | OV OV A her. | $6 but but but | bt Tons. Cost,
Der. R under | under |under [under $10, $12 - P under | under | under | nnder
$0. $7. $8. $9. R R $6. $7. hE. $0.
58 28 12 8 4 3 1- 2 2,103 1,484 319 | 282 16 2 $216, 269, 022 || 581,503 $3,7885, 139 1
. 831, 460 12,046 95,M7 1 2
1, 0138, 343 339 2,712 3
011, 386 402 2,051 1 4
1, 649, 539 6, 827 37,862 ] 5
21, 951, 521 4,448 25,305 | G
- 2,889, 616 12,1563 TR0t 7
1, 241, 536 3,782 23, 44 8
7066, 840 437 2,00 | 0
8, 780, 610 1, 690 10,20k | 30
1, 200, 758 1,180 5,018 | 1L
831, 566 423 2,540 | 12
: 5, 826, 401 20, 257 145,920 | 13
\ 5, 932, 461 28, 057 -108, 768 | 14
23, 854, 636 99, 802 566, 543 | 15
122, 530, 544 369,762 | 2,126,540 1 16
402, 780 3, 000 9,040 | 17
1, 684, 285 3,116 19,070 | 18
6, 402,180 8, 382 D% 8(38Q A9
_____ . | +, 148,595 9,311 49, 7407 20

¢ Tnclndes states grouped in order that tho operations of individnal establishiments may not be disclosed. These estahlishments are distributod as follows:
Colorado, 1; Goorgis, 1: Towa, 1: Maine, 1; Minnesota, 1; New Hampshire, 1; Rhode Island,1; Wisconsin, 1; ‘Wyoming, 1.



476 ’ MANUFACTURING INDUSTRIES.

TaBLE 2.~DETAILED STATEMENT, ROLLING MILLS

MATERIALS USED-—continued,

. i i T : . . 1d steel rails and steel B
STATES. Spmg(ﬁ]nalgmn«'zég_fmm' Pig iron. 014 iron rails. Other old or serap tron, || 01 #te0 taife and ]
Tons. Cost, Tons. Cost. Tons. Cost. Tons, 1 Cost. Tons. Cost.
R ——— JR— - S D O —— N | DU ,,7]‘ e | et | e
1 * The United States. 248, 536 %7, 588, 784 6,209,000 | $07, 758, 067 | 302,405 $9, 100,765 || 043,623 | 16,418,611 L6, 837 “$32, 627, 649
2 | Alabama...... ... e 170 48, 803 478, 084 1,468 35, 275 5, 784 90, 2_77 ............
3 | California.. . ' 2,000 1,120 29, 000 11, 985 206, 211 35, 051 843, 690
4 | Commecticut coovenineeaafocoraninaenoeaaaaii s 125 2, 680 924 20, 700 21,226 28_{_), G20 Hovernavannne
51 Delaware covenreneeeniefiniienieeenaliiiann oot 25, 350 3903, 397 14, 500 357, 500 22,470 405, TO2 leeeeenzeee -
6 | Ilinois ...ocoveeaaaien . 1,651,097 816, 958 12, 742, 004 99, 856 2{, 310, 994 48, 287 1,151, 644 8,419 177,018
7 INAIABA e eeaeemrnnenns 5,600 42,692 635, 797 4,125 98, 700 43, 204 746, 848 5,337 125, 039
8 | Kentueky.coocmveamnnesemenencnanalioaeens e 17,069 241, 761 1,792 36, 800 21, 036 393, 413 ) y
9 ! Maryland. 6,417 95,400 [|ererevoanso]oaneaiaaaanens 3, 450 58, bOO B
10 | Magsachuse 16, 461 336,738 10,946 275, 650 32,403 487,121 . i
11 | Michigan ....... 10,751 174, 088 21,826 488,974 14, 265 245, 617
12 | Missouri..coooiiemmaies i vaa e e 1,852 30, 272 1,784 37,4064 26, 320 :174, L T T
13 | New Jersey. . 452 27,232 74,758 1,027,645 H.G41 129, 415 19, 049 369,825 |l......-. T PR T T e e
14 | New York 2, 2442 102, 796 205,512 8,126, 865 1,331 26, 089 31, 003 645, 016 7,800 1068, H0D
15 | Ohio....... G, 208 399,707 878,711 | 13,057,207 92,712 2,080, 646 147, 835 2,811, 702 12, 875 245, 746
14 | Pennsylvania........... 179, 209 5,235,078 3,840, 584 60, 348, 110 57,848 1,877,182 388, 510 8,772,770 107, 100 1,817, 816
17 | TONNESYEO - ccrevnirerncnfomnsrcecnanafiaveassennnas 12,638 152, 826 9,189 203, 338 549 8, 211 ' b
I8 | Virgini.vveeneeeomeenidonnnae i loniana s 23, 206 305, 377 29, 822 723, 244 8, 900 166, 641
19 | Weat Virginia 1,707 92, 927 2326, 847 3,678,809 |[o.oeeooii ] 2, 339 48, 836
20 | All other states......... 1,052 27,416 55,620 902, 017 26, 746 602, 537 50, 027 909, 863
|

MATERIALS USED~continued,

Fuel,

Ront
. of . s
STATES. N - . ( Naotaral || DOEE ]ﬁite‘;ﬁil‘}i’;
' Anthracite coa ituminons coal and . . atura ang ‘
and colm, slack. Cole, Charcoal. ot gas, heut,
i
) | _— —
Tons, Cost. Tons. Cost. ‘ Tons. Cost., || Bushels.| Cost. || Barrels. | Cost. Cost. Cost. Cost.
i |
— - i |
{ i
1 The United States.| 061,039 41,487, 713 f5,17],102 $0, 663, 208 1803. 050 141,811,588 |12, 770, 611 |$243, 773 ||1, 859, 138 |$1,124,200 ||$3,566,046 ‘$20,910 [$16,712,el-12
| | S ‘ |
2 | AlaDAMA cevvaniieiinaaifiinaas [P 117,834 | 141,788 . " 59,761
3 | California ...... S 52, 651 461, 419 137, 363
4 | Conpecticuat .. . 7,900 34,452 26, 728 08, 512 .. . 44, 980
5 | Delaware... 6,975 27,644 74, 233 202,347 [.. 8,304 43, 623
6 | TILITOI - 2 enoeemnmemnsofemenrenns - ve..d|l 408,086 | 539,841 || 78,469 | 382, 802 . 837,107 | 385,002 958, 006
7 1 Tndiana...... S 130, 026 183, 503°) 345 2,105 {|-evevnaansfs s 20, 000 12,000 20,101
8 | Kentugky 672 3, 600 104, 204 138,915 ([ ovvevnas . . 28,707 b T | 18, 5056
9 Mm‘y]uuﬂ. . 647 2,337 34, 268 85,588 i|....o... | D | P 38, 467
10 { Massachuse 8,848 133,205 551, 772 5,122 34,150 || 870,863 | 71,927 2,160 3,510 2,042, 410
11 | Michigan . 97, 932 6376 || 1,700 | T.011 |l 24,496 | 1,842 || 84,0521 52,004 s, 161
12 | Missourd .. 54, 850 104, 960 2,205'] 12,019 69, 500 G, 950 3,090 3,585 50, 166
18 | New Jersey 92, 869 228, 190 173, 216 524,219 .| 8,455 16, 876 .10, 950 1,737 7,421 8, 024 1, 2564, 045
14 Ne)v York. 16, 700 46, 756 228, 839 572, 806 1} 12,103 48, 507 . 8,426 | 848 5, 465 . . 340, 812
15 | OhiG....... N VTR 1,460,482 | 1,764,878 | 65,856 | 214,168 || 113,040 | 0,422 || 020,09 | 480,248 || "151,403 . 1,191, 472
16 | Penunsylvania........... 823,047 ¢ 1,075,764 [|1,727,403 | 3, 555,484 || 200,769 i 371, 060 | 1,510, 684 | 135,883 177,027 | 160,219 |18, 391,408 2,000 | 9,039,831
. H {
17 | Tennessee. .. : 62,750 | 91,814 | . : 99,810
18 Vu-g:lm:.L... . i 50, 137 112,326 | 81, 463
19 | West Virginia.._. FE O PR 171,774 | 167,920 ! 884, 208
20 | All other states ........ 75 ‘ 413 || 182, 604 411, 910 ; 445,170

a Natural gas in Indiana supplied free.
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AND STEEL WORKS, B¥ STATES: 1890—Continued.

IRON AND STEEL MANUFACTURE.

MATERIALS USED—continuned.

Other old or scrap
§

Hammered iron ore

Tlammered pig or

l

Purchased bessemer |

Purchased open-

Swedish Dillots and

teel, blooms, Purchased muek bar., steol. hearth steel. bars.
I e
Tons. Cost. ‘T'ons., Cost. Tons. Cost. Tons. Cost. Taons, Cost, Tons. | Cost.

451, 340 | §7, 045, 013 16, 936 $599, 983 $720, 457 234, 678 | $6,252, 504 1‘ 838, 118 %24, 117, 021 : 141,842 $4, 035,580 15,463 | $1, 008, 608
........ PO ER PP P e 1 mmm s 1,415 ; 30,188 P
4,873 78,115 130, 210 434 L L T
1,482 83,679 256, 712 2, 500 100,482 21,120
T PR OUSRRNON ) 261 11686 ||oeeenei]eenenens ...
103,455 | 1,520,297 134, 156 36 I
168 560 917, 60 1,020 [l oeevninis]imimaiaeaas
] I 79, 268 LN 1 | R e
1,400 28, 000 162, . 806 221.471 200 16, 000

18, 063 200, 152 2,190, 070 . 204,726 1,266 87,960

2, 289 39,002 i 34, 000 114 0,420

16, 702 347,101
8, 221 149, 543
52, 853 048, 921
240, GO0 | 4, 460, 777

330 19, 620
699 27, 903
1,051 32, 400
14,477 504, 020

49, 436
100, 611
328, 404

5,572, 617

103, 200
22,017 604, 073 4

178,857 | 5,081, 452 |
104,875 | 11,739, 550

192, 810 |!

47, GO0 1

3,321,266 § 10,281 038, 841
i

1,248 98, 920
2,024 136, 431

200 4,760 e
...................... 2, 064
888 12,837 52, 842 | 1,380,843
1,162 20,879 28, 950 752, 000 &
PRODUCTS.
Summary of classifled produets,
A%%ﬁ?%{‘m Total. Bessemer steel. Open-hearth steal. | Cm]t;’:‘ll’égl?_:llgt:“fil’?(’(’l
Tons. Value. Value. Tons. Value. Talne. Tous. Value.
$331, 860, 872 8,274, 833 $325, 613, 449 $132, 620, 643 4, 385, 845 $150, 655, 612 $32, 034, 121 T4, 130 $9,403, 051
2,228, 636 52, 205 2,194, 851 2 Ry 1y R | GL O30 i]..venevnnifonrennnnninens
4, 007,165 56, 747 3,052,485 1,950, 181 7,513 436G, 058 006, 245 [|.cemnn e
1,463,180 27,727 1,462, 140 759, 741 6, 695 313, 760 143, 835 1, 569 246, 14
2, 608, 670 58, 437 2, 5563, 042 2,520, 809 380 24, 500 | 8,60 oo il
28, 872, 741 010, 648 28, 678, 000 6,400,731 751, 784 21, 860,141 |! 341, 037 445 75, 191
4, 505, 536 110,201 4,448,209 2, 801, 801 35, 170 1,471,313 |! 27, 500 250 57, 685
2,069, 840 49, 082 2,040,101 1, 486, 099 12, 098 536, 874 17,128 floeeaennenalaiinaenann.s .
1, 062, 204 20, 222 1, 088, 467 452, 469 6, 865 204, 985 188, 513 1, 000 102, 500
10, 981, 649 150, 621 8,812,273 1, 873, 163 87, 051 5§, 405,176 1, 250, 579 1,184 223, 360
1, 847,565 40, 588 1, 826, 809 1, 296, 809 4, 250 320, 746 32, 000 2,460 177,254
1, 520, 559 27,708 1, 509, 223 1, 334, 223 2,500 BT L P PO P T T SN
8, 756, 431 157, 276 8, 658, 788 4,334, 003 30, 68D 1,830,902 1, 675, 800 7, $dd: 811, 953
10, 810, 088 240, 026 10,241,488 5, 339, 687 118, 346 3, 466, 407 372, 770 7,328 1,062,724
45, 406, 560 1,128,013 45,082,191 21, 851, 752 502, 860 19, 804, 838 3,325, 601
188,714,190 || 4,770, 976 185, 742, 795 69, 069, 307 2, 556, 328 85, 439, 308 24, 601, 650
881,404 20, 651 854, 058 F O 5 |
2,400, 603 52, 442 92, 367,103 9, 283, 091 1,787 84,012
8, 547, 360 259, 838 8,403, 356 1,172,780 220, 616 7,820, 506 PR | S,
6, 596, 601 141, 425 6, 556, 375 4, 531, 430 40, 434 1,804, 045 220, 000
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MANUFACTURING INDUSTRIES.

TABLE 2,—DETAILED STATEMENT, ROLLING MILLS

PRODGCIS—0onfinuod.

Rails. Bars and rods, except wire rods,
STATES, N ;
Iron, Bessemer steel. Iron. \ Bossemer steel. Open-heavth steel.
Tons, | Value. Tons, Value. Tons. Value. ’ Tons. Value, Tons. Value,
1 - ) — —
The United States .| 15,861 $622, 224 2, 076, 825 $060,272, 575 || 1,804,115 $50, 048, 590 ‘ 340, 257 |  $12, 864,136 116, 657 $5, 654, 689 |
& | Alaboma. ... .| 2,087 43,505 1, 241, 508 226 6,945 |
8| Californin....... 3 98, 452 1, (86, 048 6, 517 347, 256
g} %ﬁf&%wut ------- 14, 33(1) ugsl) gsg 655 35, 750 1,510 78, 750
£ TALA «omenrnnn 18, 50 il 3
0 ) THII0S —vnenononinnnns 96, 827 3, 304, 382
7 | Indisna,..... 47, 530 1, 763, 664
8 | Kentuely. 19, 953 780, 042 '
9 M:u‘ylrmfl ....... 1,700 67, 500 5, 2656 214, 085 2, 278 93,513
10 | Masspchusebts .. 20, 426 748, 496 415 20, 750 5,826 | - 201,250 ¢
11 | Michigan -uaveeeanne... 23, 606 838,800 [[ueeiie i e e |
12 | Missonrl..oeccaes et 3,022 AT | PR IO | I IR |
13 | Now J[prmwy. . 18, 283 764,776 6, 682 329, 060 12, 950 822,100
i 1§ﬁ§‘é Yoo 2,008 07, 208 2,990 106,360 a7g. 413 Tl I 2ar, 400 4 0% Ga0. 103
.......... (3 g H 4 ] d 13! i y 30,
16 | Pennaylvania ..-... .00 2 571 95, 590 1, 436, 265 42,321, 740 486, 654 16,079,948 || 262,611 | 10,036, 267 69,788 | 3,197,801
17 | Tounesseo ....... P 2,227 LY Y2 2| (O O 11,748 4582, 646
18 | Virginia...... S 13,888 548, 485
10 | West Virginia 530 0,000 [+ nvnemrrnonoannrmsnnssncaes X
20 | All othor states . 16, 2568 606, 099 i1, 150 2,850,188 278,800 N oo
PRODUCTS—continued. |
A
Sheet. Buoiler plate.
BTATES, | ‘
TIron. Bessemer steel, 1 Open-hearth gteel. Tron. Bessemer steol Open-liearth steel, |
Tons. Value.” Tons, Value. ! Tons, Value. Tons. Value. Tons. Value. Tons, Value,
.-
1 The United States . 154,521 | $9, 093,004 61, 332 § $4, 037, 220 31,889 | $2, 437, 680 46,461 | $3, 158,319 9, 005 4306, BOY 89,720 | $5, 019, 001 I
21 Alabama..eonacaniianent
8 [ Cnliforni
4 | Conncetiey
5 | Delaware . ...
[ 0 NE RO 1SRRI PRI IPUIIRNPPIY | PN RPPPITPRNPSIY | VRN PRSPPI
7 | ITndiana........ [N PO Y .
8 | Kentucky ... 2,323 135, 480
0 | Mavyland........ 3,079 250, 969
10 | Massaehugoths, cevesveinfveenaaenad] covmnannanen
11 | Miehigan. cevvveereaenidieanienaovinieiaaas
12| Missouri....... 3, 675 . 840,125
13 | New Jersey ... 2,249 150, 000
14 New York.eeeevaravernes]omerenenc] camemnsaenas
16 [ Qhio eaennne..n, 40,499 2, 663, 508 1,149, 347 2, 260 202, 140 11, 806 1,141,472
16 | Pennaylvania.. 77,864 5, 040, 404 84,704 |- - 2,401,122 28,072 | 2,226,360 48,971 8, 764, 738
17 | Tennessee. ' :
18 | Virginia....... . caea
10 | Weat Virginia. 300, 757
20 | All other s