Chaptér XI.—CONSUMPTION OF FUEL IN MANUFACTURING
; . INDUSTRIES.

Methods of consumption of fuel—Fuol is used in manufacturing in three different
ways. First, and most important, it is employed for generating power by means of
stéam engines or internal-combustion engines; second, to produce heul;_wluc}} i3
applied directly to materials to transform them or to facilitate their nnun{mlamon;
and third, as 2 material which enters into the actual composition of the product.

The important industries using fuel in the manner last described are the charcoal
industry, where by a process of slow partial combustion wood is transformed into
charcoal; the coke industry, where coal is transformed into coke by the combustion or
distillation of the lighter hydrocarbons; and the gas industry, in which coal and oil
form important constituent materials. DBesides these, there are the manufactured
fuel industry, and the manufacture of bone, carbon, and lamp black, both of which
are minor industries. )

Quantity of different kinds of fuel consumed in all manufacturing industries com-
bined.—The census inquiry in regard to fuel wag desipned to ascertain the quantity
used in manufacturing processes or for the developmuut of power. However, when
fuel was used for lighting or heating and also for the development of power or in the

rocess of manufacture, no attempt was made to separate the'quantities used for the
Eifferent purposes, but the total consumption was reported.

Table 220 shows the quantity of the principal kinds of fuel reported by all manu-

facturing establishments in 1919, 1914, and 1909.

TABLE 220.—FUEL USED IN MANUFACTURING INDUSTRIES: 1019, 1014, AND 1900,

. QUANTITY.

KIND, - s et e e o

: 1919 1914 1909
Anthracile coal, tons of 2,240 pounds.... ... et 14,334,408 | 14,041,123 14,339, 220
Bituminous coal, tons of 3,000 pORnAs..- -1 11el il 1l 1903463, 622 | 1166, 580572 | 1161703, 058
Coke, tons of 2,000 pounds. ............ DU T4z senon0 32) 530, 425 37, 925, 338
Fuel 0ils, DAITCIS. v v eevreenis i aruesiananarsanmanancen 8), 685, 223 48, 680, 232 34, 331, 032
Gasoline and other volatile oils, barrels............ .o 2, 44, 409 it chaad
Gas (excluding blast-furnace gas), 1,000 cubic foet....... 841, 921, 022 284, 947, 80 269, 640, 535

 1Includes bituminous coalused as materialin the manufacture of coke.

In 1919, of the bituminous coal shown in the table, 64,245,629 tons were consumed
in themanufacture of coke. Under ‘coke” arereported both oven and gas-house coke.
The greater part of the oil used as fuel was crude petroleum. There were, however,
large quantities of the products of petroleum refining—gasoline, naphtha, gas oil, fuel
oil, and illuminating oil—reported. Natural gas formed by far the larger proportion
of the total quantity of gas reported. A great many concerns use coal for power or
other purposes by converting it into “producer” gas. In such cases tho quantity of
coal consumed, rather than that of gas made and consumed, wag reported. Tho blast-
furnace gas used as fuel is not included in the table,

The census schedule for manufactures for 1919 called specifically for the six kinds
of fuel named in the above table. Charcoal is of some importance as a fuel in manu-
facturing. In the blast-furnace industry, the leading consumer of charcoal, 81,031,134
bushels, equivalent to 851,242 tons, assuming tho average weight of a bushel to be 22
pounds, were used in 1919. A large part of the charcoal manufactured is made in
wood-distillation plants,

Fuel consumed in individual industries.—Statistics as to the amount of the different
kinds of fuel consumed in 1919 are shown in Table 222 for each of the industries
for which separate statistics can be given. Table 221 shows, for 1919, 1914, and 1909,
the total cost of fuel, including rent of power, and the quantities of the different kinds
of fuel reported by each of the 47 industries showing the largest expenditures for fuel
and rent of power.

The quantity of wood consumed as fuel was not called for in the census inquiry for
1919 and 1914, Many establishments, especially those in the tanning and wood-
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working industries, use large quantities of spent tanbark slabs, sawdust, etc., of which
no account is kept as to qlua,nt:l‘r.y or value, ~ In the bakery, clay-working, lime, wood
distillation, and other industries that use large quantities of purchased wood for fuel,
the cost is included, although the quantity is not shown,

The blast-furnace industry leads in cost of fuel consumed in 1919. Coke is the
principal fuel used in this industry, the consumption for 1919 being 32,424,625 tons,
or 76.1 per cent of the total quantity used in all industries. In the consumption of
other kinds of fuel this industry holds a subordinate place. The statistics for gas
used in this industry, as shown in the table, do not include blast-furnace gas.

In 1019, blast-furnace establishments reported the utilization of blast-furnace gas of
7,259,875 tons, coal equivalent, of which 2,282,872 tons were used in other depart-
ments of the plants for steam and power purposes.

The coke industry was second in importance in the amount expended for fuel.
The principal material of this industry 18 bituminous coal, of which 64,245,629 tons
were used in 1919, or 31.6 per cent of the total for all industries. Most of this is simply
transformed into coke, ag very little power is required in the manufacture of coke.

The steel works zmd,rollm% mills ranked third in fuel consumption in 1919, as meas-
ured by expenditures for fuel. Much fuel is required in this ingustry, both for smelt-
ing and heating the materials and for generating power for the operation of heavy
machinery required for all brauches of the industry.

Fuel consumed, by divisions and states.—Table 224 (p. 577) presents statistics of
the quantity of fuel consumed in each of the states. and also for the geographic
divisions. ‘

TABLE 221L,—~CONSUMPTION OF FUEL IN 47 LEADING FUEL-CONSUMING INDUSTRIES:
1919, 1914, AND 1909,

TUEL CONSUMED,

Cen- | Cost of fucl
INDUSTRY suy | andrent of || Anthra- | Bitumi~ Coke 0il, Gas

yoar.| power. cite coal | nous coal (tons of including | (1,000

‘tons of (tons of |4 000 1bs ) gasoline cubie

2,2401bs.). | 2,0001bs.). |* P-4+ (barrels). feet).

Allindustelos....... 1010 |$1,645,086,556(| 14,334,402 | 203,463,622 | 42,505,010 | 02,020,602 | 341,021,022
, 4 | 666,408,700 || 14,041,123 | 166,580,372 | 32,530,325 | 48,680,232 | 284,047,889
1909 | 570,067,824 || 14,339,220 | 161,793,058 | 37,025,338 | 34,331,032 | 269,640,535

Agricultural imploments..| 1919 | 5,038,512 || 13,407 | 540,557 | 115,368 | 872,201 | 435,393
1914 | 20507, 304 2,863 | - 555,271 | 104,386 | 240,060 | 234,349
1000 | 2)0420074 || 15,114 | 550,085 | 08,810 | 244,750 | 313,412

Automobiles, including | 1019 | 21,785,006 49,160 | 1,748,680 | 101,548 | 1,445,406 | 2,828,203
bodies and parts. 1014 | 4,650,102 31,303 | '062,224 | 23,560 | 384,248 | 2,088,860
1909 | 1,661,724 17,346 | 819,407 | 14,282 86,873 | 385,468

Boots and shoes, Including | 1010 | 6,045,277 52,455 441, 447 3,127 27,873 756,801
cutstockand findings. | 1014 [ 2,310,003 80,618 | 302,766, 3,119 871 201,802
1000 | 1,847,885 45,089 295, 545 2,124 4,324 128,314

Brass, bronze, and copper | 1910 | 12,686, 801 200,719 G55, 047 131,113 914,501 812,573
products. 1914 | 3,831,780 || 127,828 | . 378,306 | 75,812 | 310,010 464,259
1000 | 3,008,514 || 206,308 589,309 | 59,152 | 206,852 | 248,708

Bread and other bekery | 1019 | 19,474,881 | 506,080 | 554,082 | 300,706 | 340,121 | 5,476,306
products. 1014 [ 0,601,187 || 470,341 382,882 | 254,313 | 220,141 | 4,619,113
.| ie00 | 7i3vE847 || 383,800 | 250,165 | 105,071 | 151,371 | 2,732,011

Brick, tile, pottery, and | 19190 | 89,931,063 104,410 | 7,526,980 35,555 | 1,363,085 | 16,654,900
* other clay products. 1914 | 26,601, 525 201,860 | 9,170,010 46,872 | 1,921,256 | 23,821,028
1000 | 265,348,623 || 834,084 | 8,700,778 |- 45,347 | 1,410,740 | 26, 368,902

Butter, cheoso, and con- | 1010 | 11,125,640 || 73,812 | 1,379,270 6,407 | - 344,075 |  233.553
densed milk, 1014 | 5,000,540 || 36,000 | 831, b4 7146 | 213350 | 213,373
‘ 1000 | 2,771,088 || 47,344 | 588,160 10060 | 94,325 | 215,318

Canningand proserving....; 1919 1. 5,832,733 33,481 538, 868 6,207 | 730,022 287,538
‘ 1014 | 2160,400 AR705 | 415,782 | 2,002 | 344,764 | 224,543
1000 1,651, 363 37,613 287,204 2,156 165,042 130,434

Carsand genoral shop con~ | 1918 | 31,400, 634 600,078 | 6,904,403 | 260,960 | 3,124,053 | 2,530,404
struetion and repalrs by | 1014 | 12,482,870 500,600 | 5,480,406 70,507 | 2,508,703 | 1,820,002
stg)g,im-rul}road com~ | 1900 | 8,465,983 488,340 | 5,255,477 54,827 | 982,320 | 1,116,127
panies.

Cars, steam-railroad, not | 1010 | 6,180,615 043, 644 §19, 088 73,638 | 560,460 | 1,108,250
including. operations of | 1014 | 2,749,760 34,9078 008,007 | - 70,886 | 204,826 | 1,221,605
railroad companies. 1000 | 2,007,850 38,805 | 604,638 | 113,013 | 140,725 552,803




480 CENSUS OF MANUFACTURES: 1119,

PTION OF, TUBLIN 47 LEADING FUBL-CONSUMING INDUS
TaBLs 221.—CONSUMPT 1919, 1914, ANTY 1009 ,mlelu'(l : “TRIE&,

FUEL CONSUMBD,

Cen- | Cost of fuel o ——
INDUSTRY. sus | and rent of || Anthra- Bitumi- Coke 0il, i
year.|  power, cite coal | nouseonl (tons of 1m~[mhng ( 1 (K)O :

(tons of (mm of |, . gasoling 1l
2,200 11s.).{ 2,000 1hs,), [ 51000 Ihs.). (murum §eeg§c

................... 1919 | 31,070,506 || 272,206 [ 6,084,428 | 50,810 | LN6L32 | 4570,
Coment 1014 | 20,271,662 ‘m ATH BTSN | 20,072 | 20007065 | 8o 51
1909 | 13,163,180 | 259,220 | 4,816,758 4,108 | 1,515,607 | 14721508

................. 1919 | 82,742,810 || 380,850 | 8,814,067 | 457,250 | 807,774 | 1,50,
Chomicals ‘ 1904 | 1L208,672 (| 491,00 | 2,667,218 | 275400 | Goojuos | o7 ,%8
1900 | S047,443 (| 050,482 | U617 [ C03A2 | 100,276 | 173007770

Coke, not including gas- | 10191 200,700,464 5,808 | G4, 245, 020 A0, 505 107, 893 658_,090
housa coke. 1914 (il 832,828 [leevennnnnns o() A ;7, AT [oieenaanss . 8

1009 | 60,905 801 || ool 59,080, 008 1.vavenuenen

Copper, tin, and sheet- { 1919 | 5,398,071 52,872 485, 702 31, 830 L8G, 328 | 1,430, 501

1?3’11 Products, 914 |- zﬁ 646, 518 (i.'i 454 458, 576 20,400 [ 140,830 | 10529 5og

1000 | 2252, 642 1, dibs a4, 754 I 017 85, 006 1,.;.;7 837

Cotion goods, including | 1019 | 38,263,431 368,595 | 3, 663, 802 32, 460 507, 019 134, 581

cotton small wares. © | 1014 | 1700, 710 3090591 [ 303, way 1667 | ut7as 42! 846

1009 | 13,085,800 || 415,604 | 3827, i 20,605 | 38,7 68, 106

Dyeing and finishing tex- | 1019 | 10,428, 204 442,855 | 1,071, 156 18,624 1 400, 258 516,218
tiles, exclusive of that | 1014 +, 771,097 400, &87 ROt, 580 41, Sy 14'3 953

=

dong in textile mills. 1000 | 4,451,077 G038, 093 864, 216 2,87 10, 037 4,4 057
Electrieal machinery, ap- | 1010 | 13,739,110 175,800 | L, 0u1, 704 G, 617 605, 060 | 2,780, 382
parntua, and supplies, 1014 4 h()? 861 G4, 841 700, 230 a0, 378 1.!.:, B33 2, 07, 856
1909 3 ()5(), 066 87, 0ot 632, 870 RUS ) 104, &.zh’i L ml 069

I‘lour-mlll jand “gristmill | 1019 | 15,270,876 57,084 {1, 582, 404 5, 134 70, 180 157, 455
ploducts. 1044 | 7,780,140 50,053 l,t«)'i 038 18,41 441, 603 1 127, 952

1909 | () DhO 675 07 450 | 1,880,702 3, 847 424, 380 .3 OJT 008
Food )I;!‘t.’a]f)a‘l&1(510:1‘\(1 not | 1018 5, 508, 505 63, 048 450, 951 10, 422 13,187 976, 218

elsewhere specift 1914 2 23(), 078 ‘15 270 387, 200 12,087 72, ()ut 901 207
1909 1 333, 497 31 712 279,302 9, 002 6\»,\8 .308 195

Foundry and meachine- | 1910 411,421 534, 185 | 5, 9»7 385 | 2,000,855 | 3,225,507 | 26 ]12,351
shop products. 1014 22> Sb() 710 8519, 818 4 ‘{0() U 479 050 05, 125 13, 558, 070
1909 0, 838 024, 958 4 2«30 440 1 010, 916 (l??, S‘EN 13, (\37 341

Furniture and refrigara~ | 1919 0 595, 330 36, 974 804, 800 13, 007 20, 225 %31 37;
tors, = 1014 | 8 391, 809 b2 108 785 108 17, 505 4!0, Udd 7,00

: 1909 2 571, 502 M 427 728 &1l 17, 000 7,540 181 403

Gas, iluminating and | 1919 114,911,080 || 1,888,407 | 7,888,687 | 1,407, 435 19, 104, 800 041 2&3
heating. - - 1914 | 53,804,103 || 947,201 | 6 o73,zu 1, 084 217 |13 482, 0 5
~ 1000 |* 89} 106, 081 898,084' 4,608,000 | 750,245 |11, 810, 282

Glassia...... IR ~osd 1019 | 24,357,802 11 16,808 | 2,068, 054 131, 008 910, 119 38 500, 887
‘ ; ot |10, 34 028 411, 372 1. 2, 3@2 208 16,770 80 &m g%ﬂ
1900 | -7, 523,‘93 17, 906 1 859 00t 1?, 803 ‘le, 804 43 711

Toe, manufactared.........| 1919 | 25,006,264 || 205,875 G| g 1,@33, g | o100
i ; 1914 ll 340 469§ "16, 541 | 3,880, 275 *}0, 408 202, 008 g
1909 | 7,780,307 || 244800 | 2430, 54 6,872 | " 005, w52 :us 20

Iron and steel, blast fur- | 1919 | 935, 023, 653 42,770 43, 201,815 4, 424, 035 51,824 1,181&, 5%
- naces. | 1914 88,33:‘&, 592 ‘J=7 050 ,.‘594, 357 2(», dd& i 60 *&'N §74 Oé

1900 | /108,536,021 || 273,543 | 1) 100,186 |31, 649, 8o | 10) dd
Ironiand steel, stosl WOI‘kS‘ 1019 | 156, 964, 862 G0, 944 | 28, 911, 008 881, 062 | R, 400, 083 | 90, (78,2
~ anaroumgxmls 1014 | 55,447,804 (| 558,723 | 20,348,707 | 405 214 | 57011, 102 ;81(;818:13‘%
1900 46, 186,725 || 706, 145 | 10,760,078 | 04, 037 | 2 003730 | &0 4
Iron' and steab forgings; | 1019 (2] 20, 972 U780 08,020 | 1,214,040 | 1,043, 895,
. not'mads in steel works | 1014 gz&,m woos | 2 | alvar | Cdwes | ,g
* orrolling mills. - 1000 | 1,087,088 || 27,280 | D41 387 ' B0 R0 | 10K 875 12 046
Knit'goods, .uie.inivenn. i 1060 | - 5;405,202 1| 302,024 | . 684,787 | 1,004 7,820
R Lo | 2080, 467 || - 118,071 484, 208 , 840 % dﬂg ,,
S Coo a0 | CLoroi2r7 || 12440 [ aais7 | Loso) 2183
Leuther, tanned, curried, | 1019 | 9,823, 256 89,722 1, 448, 10g 8,740 | H),22
“‘and finished. 1014 | 3,750,006 || - 89140 | 101240444 .3,4»»9 07,» 2
B 1000 | 8,202)831 || - 08,724 | 1,028 215 806 30

' 1 Includes “forroalloys’” inidl4 and 1009.
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TABLE 221.—CONSUMPTION OF FUEL IN 47 LEADING

1919, 1914, AND 1909—Continuaed.
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TUEL-CONSUMING INDUSTRIES:

Cen-

Cost of fuel

FUEL CONSUMED,

101 ()3‘3“--—2‘3-----31

ey Anthra- | Bitumi- oil,
INDUSTRY. sus | and rent of h Gas
year.|  power, cite coal | nous coal (t%%lé% ¢ | including | (1,000
(tons of (tons of 2,000 1bs.) gasoline cubic
2,2401bs.).| 2,000 1bs.). [ < 7/t | (barrels), feet).
LiIMGu e e m e e eneaneneaan 1919 6 027, 446 57,112 872,010 [ 102,788 | 26,820 53,
1914 m}L 377 76, 141 677,071 60, 159 82 447 673 fﬁg
1909 .S 43.) 086 106 929 674, 304 71,471 33, 147 | 1, 424’ 724
Liquors, malte...ccosea... 1919 | 11,508,728 346,014 | 1,602,067 14,527 329, 849
’ 1914 | 10470018 || 571688 | 2749 600 11108 725,672 | 3,3 3;??1 o
1909 S, 570 802 554, 020 2 424 798 11,530 527,089 | 3, 649 380
Lumber and timber prod- | 1019 | 14, 044, 564 55,604 | 2,271,500 29, 620 925, 555 414 (72
uets. 10U | 7461809 || 70,873 | 1417485 2006 | 507540 492, (94
1000 5, (J‘%Z 287 7‘) 330 1 134 218 5 854 144 499 .)21 034
Oiland cake, cottonsced. .| 1919 8,556, 622 34,763 | 1,172,175 10,262 304,219 | 1,527,074
1914 ‘1 ()1() 450 5,607 | 1, 232 031 1 762 248 806 1 ul‘) 108
1909 ,14 ,70.) 8, 583 8&8 357 ’ 800 376 789 372 880
Pupor and wood pulp..... 1919 | 54,999, 955 869,048 | 7,863,150 63,384 | 2,120,114 286, 660
1014 | 24, Zhl 348 T4, 177 6, ’()\ 5\03 lo 455 63.),329 2, 20() 562
1900 1\ 3"() 266 o.»b 67 | 5, 4()() 314 500 584,536 6 485, 293
Petroloum, refining. ...... 1919 | 53,505,100 | 1,105,503 | 3 019,0‘{4 319 503 [23,716,521 | 26,019, 052
1014 15 ul)'i’ 254 1 .5117 429 2 045, 485 )7 621 7 4.).) 918 10 JQ& 746
1900 8 37(), 383 ,J‘l’i 519 1 2‘4 841 99 595 3 473 758 7 019 859
Printing and publishing...| 1919 | 13,402, 954 179, 403 370,398 7,048 101,954 | 2,567,301
1014 8 ()().», 057 ](h 903 3 xl 305 4,830 a2 849 2 l‘70 571
1009 7 601, 152 1-)4 032 848 608 2,895 41 265 1 633 886
Rubber tives, tubes, and | 1919 | 12,605,943 84,015 | 1,028,116 3,651 | 229,785 283,760
rubber y(mdu, not else- | 1014 Z 741 005 (ih 793 919 066 348 8,778 d71 283
where specifled. 1000 l .39‘1 287 aS) 372 479 906 25 1,346 o2 173
Shipbuilding, including | 1910 | 15,604, 002 50, 234 868, 713 97,600 | 1,133,851 701,461
boat building. 1014 1, 4lh 308 1& 441 Zul 820 10, 548 122 929 401 785
1009 1 1{)1 854 12 080 301 0L 1() 89 916 274 071
Silk goods, including | 1919 6,201, 447 306, 165 209, 717 1,002 46,500 44,724
throwsters. 1914 2, ‘uz 084 (%()7 607 202 514 48 2 962 148, 252
1008 1 087, V8L 42 771 laa 256 3,601 -5 072 49,673
Slanghtering  and  wmweat | 1910 | 24,619,435 227,360 | 3,822,531 33,831 | 1,915,501 | 1,357,411
packing, 1014 8,.).‘\1 177 ZA() 995 2 802 845 14,310 1 2()5 412 | 2, 083,407
1909 6, 700 834 193 936 2 ulZ 864 976 1 102 5650 | 1,001,104
Smelting  and  refining, | 1919 [ 19,243,024 179,028 | 1,088,511 397,762 | 2,543,121 712,817
copper, 1014 1!,411,917 299 450 812, 196 744 256 ,dUi 765 10 615
1909 | 13,320,517 dlU 988 | 1, 081 031 |1, 008 059 058 923 3 889
Smolting and reflning, | 1019 &, 070, 483 7,276 202, 808 321, 442 202,088 20,940
lead, 1914 .i 8‘\1 i | SR duﬁ 484 689 826 186 556 90 (56
1909 3, ol)‘s 126 31,958 427 479 .5-)1 908 39 157 47 393
Smolting and  roflning, | 1010 [ 8,446,601 35,120 { 1,123,500 83, 432 6,640 | 24,343,053
zine. 1014 4 ll-), 84 65‘:, 760 1 ()()t\ H25 92 595 145 811 22 3%6 089
1908 2 218, 876 432, 161 ()34 932 02 172 41 595 | 11, 07@,995
Sugar, Beote..iaaa.. cenna| 1919 u, 378,604 [[veueeinanan 1,047, 643 125, 202 564,268 57,862
1914 2, 72() 525 37, 235 ()82 693 &7 864 80-1 008 4 789
1000 l 809 408 8 981 (372 28 300 554 174 '383
Sugar, rellning.....cce. ... 1919 0,760, 121 400, 248 087, 600 430 | 1,705,518 .
s & 1014 | 3yo8a 160 | 451,810 | 875,882 1,624 | 748,533 (L1110
1909 2 b(l(] 371 Bll 640 042 148 362 578,083 3
WO e vvinin e vvieinannena| 1010 4, 235, 523 12,573 726, 940 18,!'47 176,282 419,310
1014 1 NU 172 dl) 067 52‘1 603 14,320 Sb, 079 4lo 873
1900 1 6‘1() 172 81 208 518 121 22 280 71,663 217 0620
Woolgty, worstod, and folt | 1010 | 16,128, 813 233,034 | 1,017,424 3,581 | 869,068 62,269
goods,’ and waol hats. 1914 7, n&n 340 2.17 4\53 l ()08 872 1, 524 4i 207 04 577
1909 G, ‘180, 198 277 7556 l 5&) 088 6,985 ZG 611 1(}4 746
ALl othor Industtles..,,... .| 1919 170,733,218 {1 2,024,507 | 17,077, 5688 | 1,413,509 | 5,725,961 | 71,804,961
st 1914 n,m 157 || 23681, 688 | 14) 1142400 | 422253 | 2,026,003 | 37042, 112
1000 | 60) Balose || 20508,830 | 18453, 757 | 471, 477 3,037,122 | 20,218, 403
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