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COAL-MINE FATALITIES IN THE UNITED STATES, 1927

By WiLniam W. Apams

INTRODUCTION

In 1927 the loss of life per ton of coal mined in the United States
was lower than in any other year except 1920. In other words,
the output of coal for each fatal accident was, with the exception
noted, greater than ever before. Whether the death rate per thou-
sand men employed also declined can not be stated at present, as
operators’ reports showing the number of employees will not be
complete until 8 or 10 months after the close of the year. It is
gratifying, however, to know that in 1927 the Nation’s coal supply
was obtained at a lower cost in human life.

Reports received by the Bureau of Mines from the chief mine
inspectors of the various States and from producing companies in
the few States that have no official inspectors showed that 2,224
men lost their lives from accidents at coal mines in 1927. Later
this figure may be slightly increased, as some of the more serious
injuries of the past year may prove fatal. The present figure indi-
cates a death rate of 3.70 per million tons of coal produced. It is
believed that later returns will hardly increase the death rate beyond
3.73 and may not increase it to that figure. Even should the rate
prove to be 3.73 deaths per million tons the record for 1927 will
still show an improvement over the previous year’s rate, 3.83. The
significance of the lower death rate for 1927 is further revealed by
the industry’s record for earlier years. In 1870, the first year for
which figures are available, more than 13 lives were lost for each
million tons of coal produced. Five years later the same quantity
of coal cost 9.5 lives. In 1880 the human-life cost of a million tons
of coal was 5.2, and in 1885 it was 5.9. In 1890 the rate had been
reduced to 5 lives per million tons, but in 1895 it rose to 6. In 1900
the loss was 5.7 lives per million tons, and in 1905 it was 5.8. In
1910, 1,000,000 tons of coal cost 5.6 lives, while in 1915 the rate had
been lowered to 4.3. The 1920 figure was the lowest on record—3.5
lives per million tons—and this low rate has not been reached since.
In 1925 and 1926 the cost was 3.8 and in 1927, 3.7.

It should be made clear that the death rate per million tons is
strictly a cost figure that has no relation to the question of whether

1 Work on this manuscript completed June, 1928, 1



2 COAL-MINE FATALITIES IN THE UNITED STATES

mining is becoming less or more hazardous to the men who work in
the mines. The lowering of the cost of coal in lives has been brought
about not only by safety measures but also by the mechanization
of the mines, which allows a larger average output per man employed,
and in turn, lowers the cost per ton in lives. This is illustrated for
bituminous coal mines by the fact that in 1900, a year in which
25 per cent of all bituminous coal was machine mined, the daily
output of coal was 3 tons per man and the death rate per million
tons was 5.3; in 1926, when 72 per cent of all bituminous coal was
machine mined, the daily output per man was 4.5, tons and the
death rate per million tons was 3.6. These figures show that an
increase of 188 per cent in the proportion of coal that was machine
mined was accompanied by an increase of 50 per cent in the average
daily output per employee and a reduction of 32 per cent in the
human-life cost of a ton of coal. The use of cutting machines can
not be given the entire credit for the reduction in the death rate per
ton nor for the increased productivity per man, as improvements in
haulage and other equipment and in working methods followed the
increased use of machines; but there can be no doubt that much
of the increased productivity per man is explained by the increased
use of coal-cutting machines.

As already stated, reduction in the cost of coal in lives, brought
about largely by increased mechanization which raises the average
production per worker, does not imply that persons employed in
the mines are finding their work less hazardous than before; in other
words, lowering the death rate per ton of coal produced does not in
itself indicate that men who work in coal mines are becoming more
acceptable as applicants for insurance covering their lives as indi-
viduals. The individual workman measures his personal safety more
by the number of chances he has of doing a year’s work without
being injured or killed than by the number of tons of coal repre-
sented if he is killed. These chances are usually measured by figures
showing the number of injuries or deaths during a year among each
thousand employees. If, for example, an employee finds that 996
out of every 1,000 men employed in his mine completed a year’s
work without being killed, as against 995 in the previous year, he
may know that he and his fellow workers were working under
less hazardous or at least more fortunate conditions than in the
year before, regardless of whether the tonnage per death was greater
or less than in the previous year.

Table 1 presents a summary of labor and accident data for the
coal-mining industry since 1906.



COAL-MINE FATALITIES IN THE UNITED STATES

TaBLE 1.—Fatality rates for the years 1906 to 1927

M loyed Agers%ge
en employe: . production
Kllelfd Pro- | per man
Aver- tlrl, ol- duction Deaths
Year .| age Total | Men | -4 [Production| per per
Equiv- | days shifts killed 300~ (short tons)| death million
Actual | alent |active day (tshor)t Tons| Tons| tons
num- in ons) | per | per
ber |300-day workers year | day
workers
630, 283| 439,097| 209| 131,729, 147| 2,138 4, 87| 405,955, 888| 189,876 644 3.08 5.27
674, 613| 519,452| 231| 155,835, 603| 3, 242 6. 24| 477,892, 536| 147,407| 708| 3.07 6.78
678, 873| 441,267| 195| 132, 380, 235| 2, 445 5. 54| 409, 309, 857| 167,407| 603| 3.09 5,97
666, 535| 490,763  221| 147, 228, 770| 2,642  5.38| 460,807, 263| 174,416 691 3.13| 573
725,030| 531,689| 220| 159, 506, 600] 2,821{  5.31| 501, 596, 378| 177,808| 692 3.14|  5.62
675,067 484,454  215| 145,336,071 2,658  5.49| 451,112,384 169,719| 668 3.100  5.80
728,348 534,122|  220| 160, 236, 560 2, 656 4,97| 496,371,126/ 186,887 682 3. 10| 5.35
722,662 541,997/  225| 162, 598, 950| 2,419 4. 46| 534, 466, 580( 220,945 740 3. 29| 4,53
747,644| 593,131  238| 177,939, 272 2,785 4.70| 570, 048, 125| 204, 685| 762| 3. 20) 4.89
763, 185 526, 598!  207| 157,979, 295| 2,454 4,66 513, 525,477) 209,261| 673 3.25 4.78
734,008 511,598 209| 153,479,495 2,269 4, 44| 531,619,487 234,297| 724| 3.46 4,27
739, 169| 541, 489i 220| 162,446,714 2,517\  4.65| 529,206, 159| 210,253| 716| 3.26| 4.76
720,971 565,766 235 169,729,816| 2,226 3.93| 590,008, 175/ 265,094/ 818 3.48 3.77
757,317| 634,666/ 251| 190, 399, 680| 2, 696 4, 25| 651,402, 374| 241,618/  860| 3.42| 4.14
762,426| 654,973| 258 196,491, 984] 2, 580 3.94| 678,211,904{ 262,873 890 3.45) 3.80
776, 560| 542,217  200| 162, 665, 023| 2,323 4. 28| 553,952, 259| 238,464] 713| 3.41] 4.19
784, 621| 601,283 230/ 180, 384, 942i 2,272]  3.78| 658, 264,932| 289,729 839 3.65 3.45
760, 381| 599, 781 237 179,934, 289} 2, 419 4, 03] 626, 385, 929| 258, 944| 824 3.48 3.86
823, 253| 474,529  173| 142,358,691 1,995 4,20 506, 395,401| 253,832 615 3. 56 3.94
,807| 405,056| 144| 121,516,822 1,984  4.90| 476,951,121 240,399| 565 3.92| 4.16
862, 536| 560, 646| 195| 168,193, 738! 2, 462 4,39 657,903,671| 267,223 763 3.91 3.74
779, 613| 499,896| 192 149, 968, 980: 2, 402, 4,80, 571,613,400| 237,974| 733| 3.81 4.20
748, 805| 480,227| 192| 144, 068, 232, 2, 234 4, 65| 581,869, 890 260,461 777 4.04] 3.84
811,803 484,071 179 145, 221, 2931 2, 215 4, 58; 558, 946, 697| 252,346| 689| 3.85 3.96
759,033 559,426/ 221| 167,827,732 2,518 4. 50; 657,804, 437| 261,241 867 3.92| 3.83
2757,000) - - - - e | | 2,224| ... _. 13600, 456, 000 269,989 793|_.____ 3.70

8
|

! Figures are only for States under inspection service. Figures for 1909 as to average days active and total
shifts were estimated by the Bureau of Mines.
2 Number of employees based on estimates of State mine inspectors.
3 Estimated.
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TaBLE 2.—United States: Fatalities at coal mines for the years ended December 31,
1926 and 1927

- ki Deaths per
Number killed million tons
Cause of accident
1926 1927 1926 1927
Underground:
Falls of roof or face__ .. ____ .. 1,214 1,145 1.84 1.91
Mine cars and locomotives. ... ____________________..__... 433 352 .66 .58
Explosions of gas or coal dust—
Local explosions_.._ ... 7 ©92 .11 .15
Major explosions. - 348 155 .53 .26
Explosives..__.._ 96 110 .15 .18
Electricity...____ 96 100 .15 .17
Mining machines 26 28 .04 05
Mine fires...__... 1 4 O] 01
Miscellaneous_ . ... ... 77 87 12 14
Total underground...____ . . .. _______________...... 2,365 2,073 3.60 3.45
Shaft: Totalshaft_ ... _________ ... 35 29 .05 .05
Surface:
Haulage ... 50 46 .08 .07
Machinery. ... 9 10 .01 .02
Miscellaneous. . .- ... 59 66 .09 11
Total surface. ... . ... 118 122 18 20
Grand total ... 2,518 2,224 3.83 3.70
1 Less than 0.005.
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CAUSES OF FATALITIES IN 1927, BY STATES AND MONTHS

The causes of fatal accidents at coal mines in 1927, by States and
months, are shown in Tables 3 to 17, inclusive.
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Table 18 gives what is believed to be a complete list of all coal-
mine disasters in the United States causing five or more deaths each.
The bureau will appreciate notice of any omissions or inaccuracies

in the list.

TaABLE 18.—Coal-mine disasters in the United States

in which five or more men were

killed
Date Name of mine Location of mine Nature of accident Killed
1839 | Mar. 18 | Black Heath_____._...... Near Richmond, Va.._.| Explosion_.__.___...___._.. 40
1846 | Jan. 12 | Delaware & Hudson !...| Carbondale, Pa_._. Cave-in._......... 14
1847 | Feb. — | Spencer !._____.__.._.... Pottsville, Pa____ Explosion.__._._.__._______ 7
1850 |- Cox’s pit, Clover Hill...| Winterpock, Va....._...l_..__ do_o . 7
1854 | .. ... Chesterfield........._.... Near Richmond, Va.__.|...._ L 1 T, 19
1855 |oceeoeaae Midlothian.___....._.... Coalfield, Va.____.._.._|-c.. 55
1859 | oo Bright Hope, Clover Hill Wmterpock Vaoifeae 9
1863 |-ceocooao- Raccoon, Clover Hill____{_____ d ........ 17
1867 | Apr. 3 | Bright Hope, Clover Hill |.____do-__._. 69
1869 | Sept. 6 | Avondale!.________.____. Plymouth Pa. 179
1870 | Mar. 22 | Potts ... ... Potts Mine, Pa......... Explosion of breaker boil- 5
ers.
1870 | Aug. 10 | Heins & Glassmire !_____ Middleport, Pa__.....__ Cage fell down shaft..._.__ 9
1870 | Aug. 29 | Preston No.3 1. ... Girardville, Pa___ _i Cage fell down slope.__.._ 7
1871 | May 27 | West Pittston 1__.__....__ West Pittston, Pa_...... Stgokek from burning 20
reaker.
1871 | Aug. 14 | Eagle Shaft 1. __.__.______ Pittston, Pa_._________.. Explosion_...._... 17
1871 | Oct. 2| Otto Red Ashl.________. Branch Dale, Pa_ d 5
1873 | June 10 | Henry Clay 1. ._.._..... Shamokin, Pa. 10
1876 | May 20 | Midlothian..._.__...._._ Coalfield, Va... 8
1876 | July 24 | Black Diamond......... Nortonville, Calif._ 6
1877 | May 9 | Wadesville!____._____.___ Wadesville, Pa._. - do 7
1877 | July 11 | Brookfield.._..__......_. Brookfield, Ohio__._..._. Suffocated by gases from 7
mine locomotives.
1878 | Jan. 15 | Potts ' . _.._...._.. Locust Dale, Pa_..._____ Explosion......._.._._... 5
1878 | Nov. 21 | Sullivan._...__.._._.._.. Sullivan, Ind.. do 8
1879 | May 6 | Audenried ! _____.______ Audenried, Pa. 6
1879 | Nov. 2 | Mill Creek......ococoo_. Mill Creek, Pa. 5
1880 | May 3 | Lykens Valley 1..__.__... Shamokin, Pa_ 5
1881 | Feb. 10 Robblns ................. Robbins, Ohio. 6
1881 | Mar. 4 Almy, Wyo.. 38
1882 | Feb. 3 Coalfield, Va___._..__._. 32
1882 | May 24 Shenandoah, Pa. - 5
1883 | Jan. 9 Coulterville, Il _______.|.____ 10
1883 | Feb. 16 Braidwood, Il _________ Inrush of surface water 69
into workings.
1884 | Jan. 24 Crested Butte, Colo_____ Explosion._______._. 59
1884 | Feb. 20 West Leisenring, Pa__.__|__.__ 6 (s S 19
1884 | Mar. 13 Pocahontas, Va.._......|__.._ do PR 112
1884 | Aug. 21 Shamokin, Pa._. i 7
1884 | Oct. 27 Uniontown, Pa, 14
1885 | Apr. 6 Raven Run, Pa - 10
1885 | Aug. 11 | West End 1._. Mocanaqua, Pa. Gas from boiler fires in 10
mine.
1885 | Oct. 21 | Plymouth No. 2 1. -| Plymouth, Pa. Explosmn ................. 6
1885 | Dec. 18 | Nanticoke No. 1 1_ -| Nanticoke, Pa. urle&i by inrush of quick- 26
san
1886 | Jan. 13 | Almy No. 4 Almy, Wyo__ Explosion. 13
1886 | Jan 21 | Newburg. Newburg, W do. 39
1886 | Aug. 30 | Fair Lawn Scranton, Pa. 6
1886 | Sept. 13 | Marvine 1. __.__ —e--do_._. Suffocated by inrush of 8
mine gas.
1886 | Nov. 26 | Conyngham !________.__. Wilkes-Barre, Pa. Explosion. ... 12
1887 | Apr. 27 | Tunnel '_________________ Ashland, Pa_.. Suﬁocated by inrush of 5
1887 | Oct. 1 | Bast.._._____.___.._...__. Big Mine Run, Pa. 5
1888 | Mar. 29 Kelth & Perry No. 6__.._ Rich Hill, Mo__.. 24
1888 | Nov. 3 | Kettle Creek.__..___._.. Clinton County, 17
1888 | Nov. 9 | Shaft No. 2. ... Frontenac, Kans. do. 40
1889 | May 9 | Kaska William 1_________ Middleport, Pa__ Mme car fell on men in 10
1889 | Sept. 9 | White Ash______________ Jefferson County, Colo. Inrush of water from old 10
1890 | Feb. 1 | Nottingham !'._______.____ Plymouth, Pa__......... - 8
1890 | Mar. 3 | Shaft No. 3 L____________ South Wilkes-Barre, Pa. 8
1890 | Apr. 2 | Susquehanna No.41.____ Nanticoke, Pa________._ 5
1890 | May 15 | Jersey No. 81 _..___._.._ Ashley, Pa... 26
1890 | June 16 | Hill Farm ! __________.__ Dunbar, Pa.............I Minefire...........ccoc.- 31

1Anthracite mine
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TABLE 18.—Coal-mine disasters in the United States in which five or more men were

killed—Continued

Date Name of mine Location of mine Nature of accident Killed

1891 { Jan. 27 | Mammouth.____________ Mount Pleasant, Pa__.__; Explosion____.___._____.___ 109
1891 | Feb. 4 | Spring Mountain No. 1!_| Jeanesville, Pa____.__.._ Drowned by inrush of 13

water from abandoned

workings and asphyxi-

ated by gas from fire

built by imprisoned

men.
1891 | Oct. Glencarbon, Pa.________ Imprisoned . by rush of 7

coal and suffocated by

mine gas.
1891 | Nov. Nanticoke, Pa__________ Explosion_ ... 12
1892 | Jan i Krebs, Okla....____._.___|_____ A0 100
1892 | Apr. i Minersville, Pa Drowned by water from 10

old workings.
1892 | May Roslyn, Wash___________ Explosion.__...........__._. 45
1892 | July Pottsville, Pa___________j____.do_._..__._._____ 15
1893 | Jan. Com King, Colo..._ - .| ___.do_..__._.______.. 24
1893 | Feb. 14 Chlcago and Iowa._______ Albia, Towa_____________|____.do.._._.._.....____ 8
1893 | Apr. 1| Neilson!_ . ____________. Shamokin, Pa. Mine fire...___.____. 10
1893 | June 22 | Susquehanna No. 11.____ Nanticoke, Pa. E(plosmn ________ 5
1893 | Sept. 21 Plymouth, Pa 6
1894 | Feb. 13 | Gaylord '_____________________ do___._._. 13
1894 | July 17 Stockton, Pa__ 8
1894 | Aug. 24 Franklin, Was 37
1894 [ Oct. 8 Shamokin, Pa. d 5
1894 | Oct. 11 | Henry Clay !.___________.|_____ dooio.. | Boiler explosion_..._ 6
1894 | Nov. 20 Standard, W. Va. Explosion_.__.____.. 8
1895 | Jan. 22 ate Sturgis, Ky _______ . Powder explosion__ _ 5
1895 | Feb. 18 | West Bear Ridge !.______ Mahanoy Plane, Pa Explosion___._.______ 5
1895 | Feb. 27 | White Ash_______________ Cerrillos, N. Mex_ __ 24
1895 | Mar. 20 | Red Canyon_...._.__._._ Red Canyon, Wyo.. 60
1895 | Apr. 8 | Blue Canyon.  Lake Whatcom, Wash_ 23
1895 | Oct. 7 | Dorrance .. Wilkes-Barre, Pa___. 7
1895 | Dec. 19 | Cumnock. Cumnock, N 39
1895 | Dec. 20 | Nelson.. ' Dayten, Tenn.._.__ 28
1896 | Feb. 18 | Vulean. New Castle, Colo_ 49
1896 | Mar. 23 | Berwind " Dubois, Pa_. 13
1896 | June 28 | Twin !_ i Plttston Pa___ 58
1896 | Oct. 29 | Shaft No. 31 ____________ . South Wllkes-Barre, Pa_! 6
1896 | Dec. 26 | Oswald__________________  Princeton, Ind.__._. 7
1897 | Jan. 4| No.l .. ... ... Alderson, "Okla.. 5
1897 | Jan. 13 | Wadesville !_____________ l Wadesville, Pa__ rosshead fell down shaft_ 5
1897 | Mar. 4 | Kansas & Texas No. 44.. Huntington, Ark. Exploswn. 14
1897 | Sept. 3 | Sunshine.. | Sunshine, Colo.. - 12
1897 | Sept. 20 | Belle Ellen_ Belle Ellen, Ala_ 5
1897 | Sept. 28 | Jermyn No. 11__________ [ Rendham, Pa___ 5
1897 | Oct. 30 | Von Storch '_____________ Scranton, Pa____ 6
1898 | May 26 | Kaska William t.________ ' Middleport, Pa_ ... Drowned by water from 6

old workings.
1898 | Sept. 23 | Umpire..._.._.__.__.___._ | Brownsville, Pa___..__.. Explosion. ... 8
1898 | Oct. 1| Midvale!._______________ | Wilkes-Barre, Pa_ - 3
1898 | Nov. 5| Exeter!___.___._____.__. | West Pittston, Pa.._.._. 9

i

1899 | Feb. 21 | Blocton No. 2._..._._.__. ! Blocton, Ala._______.__. 5
1899 | Apr. 21 | Madrid, N. Mex._. 5
1899 | May 23 ! Cumnock, N. C 23
1899 | July 24 | Grindstone, Pa. 5
1899 | Dec. 9 Carbonado, Wash 31
1899 | Dec. 23 | Sumner..__________.____. | Sumner, Pa_._.__. 19
1900 | Mar. 6 | Red Ash____ ! Red Ash, W. Va__ 46
1900 | May 1 | Winter Quarters 1 and 4.; Scofield, Utah___ _do. 200
1900 | Aug. 21 | Issaquah No.4.....__.___ Issaquah, Wash_________ Smgk;, from burning air 5

shaft.
1900 | Nov. 2 | Berryburg...__.._________ Berryburg, W. Va______ Powder explosion._.__.___ 15
1900 | Nov. 9 | Buck Mountain !_ - Mahanoy, Pa___ -| Explosion. 7
1901 | Feb. 25 | Diamondville No. 1. ' Diamondville, W Mine fire_.____._________ 28
1901 | Apr. 29 | McAlester No. 5..__ -i Alderson, Okla -| Blown-out or windy shot.__ 6
1901 | May 15 | Chatham.________________ Farmington, W. Va_ Explosion 10
1901 | May Richland._.__.______.____ Dayton, Tenn._ 20
1901 | June 10 | Port Royal No. 2__._____ Port Royal, Pa_._ 19
1901 | Sept. 16 | Spring Guleh.___________ Spring Gulch, Colo. 6
1901 | Oct. 25 | Buttonwood !____________ Plymouth, Pa_______ 6
1901 | Oct. 26 | Diamondville._..._______ Diamondville, Wyo. 22
1901 | Nov. 14 | Pocahontas._____________ Pocahontas;-Va . _ 9
1901 | Nov. 22 |___.. doo ... d0.-eoeeaeaeo... Minefire...__..___________ 8
1901 | Dec. 28 | No. 1. _..____________ Hartshorne, Okla_ 6
1902 | Jan. 13 | Milby & Dow___________ Dow, Okla___._. 10
1902 | Jan. 24 | Lost Creek No. 2. Oskaloosa, Iowa. 20
1902 | Mar. 6 | Catsburg...__.._____._.__ Monongahela, Pa. 5
1902 | Mar. 31 | Nelson____.________.__.__ Dayton, Tenn.__._. 16
1902 | May 19 | Fraterville..__._..__.____. Coal Creek, Tenn...____ 184

! Anthracite mine.
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TaBLE 18.—Coal-mine disasters in the United States in which five or more men were
killed—Continued

Date 1{ Name of mine Location of mine Nature of accident Killed
1902 | July 10 | Rolling Mill_____________ Johnstown, Pa________._. i 112
1902 | Aug. 7 Bowen, Colo_._. 13
1902 | Sept. 15 Algoma, W. Va_ 17
1902 | Sept. 22 Stafford, W. Va_____ 6
1902 | Oct. 1 Black Diamond, Wash_ 11
1902 | Nov. 29 i Shamokin, Pa__.________ 7
1902 | Dec. 9 | South Wilkes-Barre !____| South Wilkes-Barre, Pa_ Dynamlte explosion._.__.__ 5
1903 | Mar. 15 | Cardiff__________________ Cardiff, 1. ____________. Explosion i
1903 | Mar. 23 | Athens No. 2. | Athens, 1ll__ .| Windy shot_ 6
1903 | Mar. 31| Sandoval .__.__._. -| Sandeval, IN__ Blown-out,shot 8
1903 | Apr. 12 | Central Slope 77.________ Carbon, Okla. . _| Explosion ' 6
1903 | June 19 | Blossburg No.3_..._.___ Blossburg, N. M _| Powder explosion_________ 5
1903 | June 30 | Hanna No. 1._.___..____ Hanna, Wyo.... _| Explosion and fire_..______ 169
1903 | Nov. 20 20 eene Bonanza, Ark... - Explosion_ ... ....__ 11
1903 | Nov. 21 | Ferguson.____...._....... Connellsville, Pa.. doo oL 17
1904 | Jan. 25 i Cheswick, Pa_____ doo_ . 179
1904 | Jan. 30 Mahanoy City, Pa____._ Ds namite explosion..._.__ 5
1904 | Apr. 20 | Stearns No. 5. ____.__ Stearns, Ky.___. _| Explosion__.___.______.__. 5
1904 | May 5| Lancel ______________._ Plymouth, Pa. -| Dynamite explosion_._____ 5
1904 |._.do-_._.| Locust Gap!....___...._ Locust Gap, Pa. .| Mine fire_.__._____________ 5
1904 | May 11 | Big Muddy_.__.....__.__ Herrin, I_______ _{ Powder explosion_____._.__ 10
1904 | May 25 | Williamstown 1__________ Williamstown, Pa._._._. Suffocated by gases from 10

locomotive.
1904 | Oct. 28 | Tercio. .. ... Tercio, Colo_ . _...._____ Explosion______._.____.___ 19
1904 | Nov. 2 | Auchinclos ! Nanticoke, Pa__ Fell down shaft 10
1904 | Dec. 7 | N Burnett, Wash_ Explosion. 17
1905 | Jan. 16 Decatur, Il ___ 6
1905 | Feb. 18 y Minersville, P 5
1905 | Feb. 20 | Virginia City_._.._._._____ Virginia Clty, Ala. 108
1905 | Feb. 26 | Grapevine__..__.._______ Wilcoe, W. Va____ 6
1905 | Mar. 9 | Clear Spring!_____._____ West Pittston, Pa 7
1905 (M85~ 18 1 Rush Run and Red Ash.| Red Ash, W. Va._._._.. 24
1905 | Mar. 22 | Oswald._________________ Princeton, Ind__________ ‘ 9
1905 | Apr. 3| Zeigler._________._.__.__. Zeigler, I_______ 49
1905 | Apr. 20 | Cabin Creek__.______ Kayford, W. Va I "Powder explosion. . ______. 6
1905 | Apr. 26 | Conyngham ! Wilkes-Barre, Pa_ _| Fell downshaft_ __.__.__.___ 10
1905 | Apr. 27 | Eleanora__..___.____ Dubois, Pa._.._. . Explosion_____.___________ 13
1905 | Apr. 30 Wilburton, Okla. . 13
1905 | July 6 Searight, Pa_...___ 6
1905 | Oct. 13 Frederickstown, Pa. 6
1905 | Oct. 29 Monongahela, Pa_ 5
1905 | Nov. 4 Vivian, W. Va__ 7
1905 | Nov. 15 Bentleyville, Pa 7
1905 | Dec. 1 Diamondville, W 18
1905 | Dec. 4 Horton, W. Va__ 7
1906 | Jan. 4 Coaldale, W. Va__ 22
1906 | Jan. 18 Detroit, W. Va_ 18
1906 | Jan. 24 Witteville, Okla. 14
1906 | Feb. 8 Parral, W. Va___ 23
1906 | Feb. 19 Walsenburg, Colo 14
1906 | Feb. 27 Piper, Ala_________ dc 12
1906 | Mar. 22 Century, W. Va . 23
1906 | Apr. 22 Tercio, Colo....... -do 18
1906 | May 15 Shenandoah, Pa.__ Dyuamlte explosion_______ 7
1906 | June 7 Red Lodge, Mont _| Minefire.________._._._.__ 8
1906 | Aug. 6 .| Nanticoke, Pa.. Explosion. ... ... 6
1906 | Oct. 3 | Pocahontas.___.._.. Pocahontas, Va__. 35
1906 | Oct. 5 | Dutchman_ Blossburg, N. Mex. 10
1906 | Oct. 24 | Rolling Mill Johnstown, Pa_ 7
1906 | Nov. 3 | San Toy No. Corning, Ohio_... 5
1906 | Dec. 20 | Fidelity No.1..._..__.__ Stone City, Kans. _| Powder explosion 7
1906 | Dec. 22 | Breese-Trenton__...._.._. Breese, I_._..___..__... Cagefgvith men fell down 6
shaft.

1907 | Jan. 14 | Deering No. 7 Clinton, Ind _ __._.....__ Powder explosion._.._____ 7
1907 | Jan. 23 | Primero Primero, Colo- _| Explosion_._.__._..o.....__ 24
1907 | Jan. 26 | Lorentz__________________ Penco, W, Va___ Powder explosion_________ 12
1907 | Jan. 29 | Johnston City Johnston City, Il do 7
1907 |...do-_..| Stuart__.___.____.___ Stuart, W. Va__ 84
1907 | Feb. 4 | Thomas No. 25 Thomas, W. Va_ 25
1907 | Mar. 2 | Holden!._._________ Taylor, Pa.___ 7
1907 | Mar. 16 | Bond and Bruce.... Tacoma, Va_ ... 11
1907 | Apr. 26 | Morgan._ .. .___.____.___.. Black Diamond, Wash_ 7
1907 | May 1 | Whipple.__ Scarboro, W. Va____ 16
1907 | May 19 | Engleville: Engleville, Colo 5
1907 | June 18 | Johnson No. 11._________ Priceburg, Pa_ _| Explosion._._________.__.__ 7
1907 | Aug. 17 | Sonman _ Sonman, Pa_____ Fell down shaft_______.___ 5
1907 | Dec. 1 | Naomi________________ Fayette City, Pa_ Explosion.___..________ 34
1907 | Dec. 6 | Monongah Nos. 6 and 8..| Monongah, W. Va 361
1907 | Dec. 16 | Yolande_______.___...... Yolande, Ala.__._. 56
1907 | Dec. 19 | Darr___. 239
1907 | Dec. 31 | Bernal....____._____.___. 11

! Anthracite mine,
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TaBLE 18.—Coal-mine disasters in the United States in which five or more men were
killed—Continued

Date Name of mine Location of mine .|, Nature of accident Killed
1908 | Jan. 30 | Backman_..____.__.__... Hawks Nest, W. Va____ 9
1908 | Feb. 10 | Moody..-. South Carrollton, Ky ... 9
1908 | Mar. 28 | Hanna No. 1. Hannah, Wyo..._. 59
1908 | May 12 | Mount Lookout Wyommg. Pa_ 12
1608 | May 13 | Prospe Midvale, Pa..__ 5
1908 | July 15 Williamstown | S Williamstown, Pa. Powder explosion__.______ 6
1908 | Aug. 26 | Hailey-Ola No. 1._______ Haileyville, Okla__ Mine fire..._____._._._.... 29
1908 | Aug. 28 | Warrior Run1__ Wilkes-Barre, Pa_ 6
1808 | Nov. 20 | Red Lodge- - ____.______ Red Lodge, Mont 9
1908 | Nov. 28 | Rachel and Agnes._____. Marianna, Pa_.___ 154
1908 | Dec. 29 | Lick Branch..._......._. Switchback, W. 50
1909 | Jan. 10 Zeigler, I_____..___._ 26
1909 | Jan. 12 Switchback, W. Va. 67
1909 | Jan. 19 | Stone Canyon....._..... Chancellor, Calif_. - 6
1909 | Jan. 25 | Washington No. 5____.__ Franklin, Md. Mme cars (surface)_....... 5
1909 |__ .do..... Orenda No. 2 .1 Boswell, Pa. _| Explosion_.......... 5
1909 | Feb. 2 Short Creek, .do. 16
1909 | Mar. 2 .| Pittston, Pa._. 8
1909 | Mar. 20 Evansville, Ind. 6
1909 | Mar. 31 Buery, W. Va 6
1909 | Apr. 9 Windber, Pa__ 7
1909 | June 23 Wehrun, Pa._. 21
1909 | July 6 Tollerville, Colo 9
1909 | Oct. 3 | Northwestern___________ Roslyn, Wash___ 10
1909 | Oct. 21 | Rock Island No.8.____._ Hartshorne, Okla. 10
1909 | Oct. 31 | Franklin No. 2._..__.____ Johnstown, Pa.. 13
1909 | Nov. 9 | Auchineloss 1. _______.__ Nanticoke, Pa 9
1909 | Nov. 13 | St. Paul No. 2 Cherry, Il ___ 259
1909 | Dec. 11 | Baker No. 5.. 7
1909 | Dec. 23 | Mine A____... 8
1910 | Jan. 11 | Nottingham 1. 7
1910 | Jan. 31 | Primero.. 75
1910 | Feb. 1 | Browder 34
1910 | Feb. 5 | Ernest No. 2. 12
1910 | Feb. 8 | Barthell No.1___._____.. 6
1910 | Mar. 12 | South Wilkes-Barre | Wilkes-Barre, Pa___ 7
No. 5.1
1910 | Mar. 31 | Great Western No. 2____| Wilburton, Okla 6
1910 | Apr. 20 | Mulga. .. oocoocomo Mulga, Ala.___. 40
1910 | Apr. 21 | Amsterdam........_._.__ Amsterdam, Ohi 15
1910 | May 5| Palos No.3.....__.._.__ Palos, Ala__.__.. 83
1910 | Oct. 8 | Starkville....___.._.__..__ Starkville, Colo. 56
1910 | Nov. 3 | Yolande No. 1._.____.._. Yolande, Ala._.__ 5
1910 | Nov. 6 | Lawson. ... ......... Black Diamond, Wash__{_____do 16
1910 | Nov. 8 | Victor American No. 3___| Delagua, Colo._ _| Mine fire and explosxon“. 79
1910 | Nov. 11 | Shoal Creek No. 1.__.____ Panama, IlI___ - Explosion - 6
1910 | Nov. 25 | Providence No.3..__.___. Providence, Ky- -| Powder explosion.._ 10
1910 | Dec. 14 Tacoma, Va.___ -| Explosion.__.____.__. 8
1910 |.__do..... Leyden, Colo. .. -| Mine fire__ 10
1910 | Dec. 31 Thacker, W. Va. -| Mine cars. 10
1911 | Jan. 20 Carbon Hill, Va. -| Explosion____._. 5
1911 | Feb. 9 Trinidad, Colo-........| ___.do__.._.__... 17
1011 | Mar. 18 Mineral, Kans._ .. 5
1911 | Mar. 22 East Canonsburg, Pa_._ 9
1911 | Apr. 7 Throop, Pa...._. 72
1911 | Apr. 8 Littleton, Ala_._ 128
1911 | Apr. 24 Elk Garden, W. Va 23
1911 | May 27 Shamokin, Pa. 5
1911 | July 13 | Sykesville_. Sykesville, Pa 21
1911 | Sept. 12 | Marvine !__________ Scranton, Pa._ 5
1911 | Oct. 3 | Drifton No.21.____ Freeland, Pa.. 5
1911 | Oct. 23 | O’Gara No.9.___.__ Harrisburg, Il . 8
1911 | Nov. 9 | Adrian._.. ... Punxsutawney, 8
1911 | Nov. 18 | Bottom Creek.... Vivian, W. Va___ 18
1911 | Dec. 9 | Cross Mountain.. Briceville, Tenn 84
1912 | Jan. 9! Parrish!'._________ Plymouth, Pa.. - 6
1912 | Jan. 16 | Carbon Hill.___._ Carbon Hill, Va__ .| Dynamite explosion. 5
1912 | Jan. 19 | Central._..___.____ Central City, Ky. Explosion_.._..___ - 5
1912 | Jan. 20 | Kemmerer No. 4__ Kemmerer, Wyo. d - 6
1912 | Feb. 22 | Western No. 5.___ Lehigh, Okla_.._. - 9
1912 | Mar. 20 | San Bois No. 2 McCurtain, Okla_ - 73
1912 | Mar. 26 | Jed.. -oooooee . Jed, W. Va oo . 81
1912 | Apr. 21 | Coil.____. Madisonville, Ky...... - 5
1912 | June 18 | Hastings._. .| Hastings, Colo____..__. - 12
1912 | July 11| Panama.____.____ _| Moundsville, W. Va___ 8
1912 | July 16 | Old Dominion No. 1...__ Carbon Hill, Va_________| ____ - 8
1912 | July 24 | Superba and Lemont._....| Evans Station, Pa_.__._._ (‘loudburst flooded mine._ 218
1912 | Aug. 13 | Abernant_._______ _| Abernant, Ala____.______ Explosion - 18
1913 | Feb. 19 | Seagraves.___ Eldorado, I1___________ d - 5
1913 | Apr. 23 | Cincinnati__ Finleyville, Pa_ - 96
1913 | May 6 ! Taylor...___.. Hartford, Ky - - 5

1 Anthracite mine.

Not included in State inspector’s statement of mine fatalities.
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TaBLE 18.—Coal-mine disasters in the United States in which five or more men were
killed—Continued

Date Name of mine Location of mine Nature of accident Killed
19013 | May 17 | Imperial__________..._._. Belle Valley, Ohio_____. 15
1913 | Aug. 2 | East Brookside!._.._....| Tower City, Pa.. 19
1913 | Oct. 22 | Stag Canon No. 2.......| Dawson, N. Mex_ 263
1913 | Nov. 18 | Acton No.2___.____ _| Acton, Ala_._.._. 2
1913 | Dec. 16 | Vulean. _.__....__ _| New Castle, Colo. 37
1914 | Jan. 10 | Rock Castle..._.. -| Rock Castle, Ala. o 12
1914 | Jan. 14 | Spencer-Newland...._... Mulberry, Kans. ... Cage with men fell down 6
shaft.
1914 | Apr. 28 | Eccles Nos. 5and 6.._._. Explosion 181
1914 | Apr. 29 | Union Pacitic No. 2 .| Mine cars 5
1914 | May 29 | Maryd!.___._______ .| Overwinding of cage.__.__. 6
1914 | June 30 | Cinderella__.._.._..____. Suffocated by fumes from 5
fire in fan house.
1914 | Sept. 4 | No.1 Adamson, Okla. 13
1914 | Sept. 16 | Lehigh No.41._._ Lansford, Pa.. 7
1914 | Oct. & | Mulga Mulga, Ala___ 16
1914 | Oct. 27 North or No.1.__ Royalton, Ill.. R do 52
1914 | Dec. 9 | Tripp! Scranton, Pa.. .| Collapse of bottom of cage. 13
1915 | Feb. 6 | Carlisle Carlisle, W. Va_ . Explosnon ................. 21
1915 | Feb. 17 | Prospect ! Wilkes-Barre, Pa. PR T . 13
1915 | Feb. 18 Rich Hill, Mo. ... Powder and mine explo- 5
sion.
1915 | Mar. 2| Layland No.3._.__.._.._ Layland, W. Va_______. Explosnon ................. 112
1915 | Apr. 5 | Shoal Creek Panama, Il._.__ 11
1915 | May 24 | Smokeless Valley No. 1..| Johnstown, Pa.. 9
1915 | July 27 | United Coal No. 1......_| Christopher, Ill. 8
1915 | July 30 | Patterson No.2____...__| Elizabeth, Pa_ 9
1915 | Aug. 31 | Orenda.__......_. .| Boswell, Pa..___ 19
1915 | Nov. 16 | Northwestern. _ .| Ravensdale, Wash . 31
1915 | Nov. 30 | Boomer No. 2 Boomer, W. Va 23
1916 | Feb. 8 | Lancel._______.__.___ Plymouth, Pa 7
1916 | Feb. 11 Jeﬂersgn and Clearfie Ernest, Pa._._.....__.__ 27
1916 | Feb. 29 | Davis No.42______.____. Kempton, W. Va.-Md._ 16
1916 | Mar. 9 | Hollenback !'.______ Wilkes-Barre, Pa__. 6
1916 | Mar. 28 | King._ ______________ Kimball, W. Va__ 6
1916 | Mar. 30 | Robindale. _.______ Seward, Pa____. 8
1916 | Aug. 8 | Woodward!__._____ Wilkes-Barre, Pa. 6
1916 | Oct. 19 | Jamison No.7_...__ Barrackville, W. Va 10
1916 | Oct. 22 | Roden............_. Marvel, Ala..__ 18
1916 | Nov. 4 | Bessie_ ____..______. Palos, Ala______ 30
1916 | Dec. 13 | Fidelity No.9._.___ Stone City, Kans. 20
1917 | Mar. 13 | Henderson No. 1._. Hendersonville, Pa_ -do 14
1917 | Apr. 18 | Lynden.__._.___.__._.__. Mason, W.Va_._..__._. nghtmng exploded pow- 5
der in powder house.
1917 | Apr. 27 ) Hastings.._ ... _..___._ Hastings, Colo.......... Explosion..-.ooccooaooaan 121
1917 ! June 2! Rend No.2..___ Herrin, I ___ 9
1917 | Aug. 4 i West Kentucky Clay, Ky - 62
1917 | Nov. 29 | Old Ben No. 11._. Christopher, 17
1917 | Dec. 15 | Yukon No. 1. ... Bluefield, W. Va__ 17
1917 | Dec. 17 | Wilkeson.___._______.__. WIlkeson Wash__ _| Inrush of water and gravel. 6
1917 | Dec. 20 | Nemo__._______.__._._... I{arriman, Tenn. -| Explosion._.._......._.... 11
1918 | May 20| Villa____________________ Charleston, W. Va______| Minefire.._______________ 13
1918 | Aug. 7 | Harmar________________. Harmarville, Pa__ .| Explosion....._..._....... 8
1918 | Aug. 28 | Burnett_________________ Burnett, Was 12
1918 | Sept. 28 | North__________________. Royalton, Il1. . 21
1919 | Mar. 31 | Empire..____.__._...____ Acguilar, Colo. 13
1919 | Apr. 29 | Majestic.___________.___. Majestic, Ala__ . 22
1919 | June 5 | Baltimore tunnel No.2!.| Wilkes-Barre, Pa. “| Powder explosion_ - ____._.. 92
1919 | June 30 | Alderson No.5......_._. Alderson, Okla_. _| Explosion.__._..._...__...__ 15
1919 | July 8 | Lansford colliery '- ...._. Lansford, Pa.... 8
1919 | July 18 | Carswell .._._____________ Kimball, W. Va_._ 6
1919 | Aug. 6 | Weirwood._...._________ Weirwood, W. Va 7
1919 | Aug. 18 | Oakdale________..______. Laveta, Colo. ... 18
1919 | Oct. 29 | Amsterdam No.2.__.___ Amsterdam, Ohio. 20
1920 | Apr. 14 | Stag Canon Nos. 1and 6.; Dawson, N. Mex._ 5
1920 | May 3 _| Clinton, Ind 5
1920 | June 2 Cokeburg, Pa. 6
1920 | July 19 Renton, Pa._. 9
1920 | July 26 Sublet, Wyo.......____. Blowmg 8
magazine.
1920 | Aug. 21 Degnan, Okla. __.._.___. Explosion................. 10
1920 | Nov. 16 Earlington, Ky.- .| Minefire.._............_. 6
1920 | Nov. 23 i Parrish, Ala_ ... Explosion._................ 12
1921 | Feb. 12 | Oak Hill Nos. 1and 2.__| Oak Creek, Colo_..._...|..... do. i 5
1921 | Feb. 23 | Kathleen............__.__ Dowell, Il.____. Mine fire................. 7
1921 | Mar. 9| Rahn No.111__________. Seek, Pa______ Explosion____ ... ... 5
1921 | Aug. 31 | Harco...._.___.__.___._.. Harrisburg, 1. ... do. e 1n
1921 | Dec. 13 | Satanic..._.__....__...... Morrison, Colo_.._.._._.. Mine fire.................. 6

1 Anthracite mine.

3316—28——3
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TaBLE 18.—Coal-mine disasters in the United States in which five or more men were

killed—Continued

Date Name of mine Location of mine Name of accident Killed
1922 | Jan. 30 | Layman_._____. | Pineville, Ky-- Explosion._..._._..______ 6
1922 | Feb. 2 | Belle Ellen No. 2. Belle Ellen, Ala_ ]
1922 |._.do...__ Gates No. 2._______._____ Brownsville, Pa. 25:
1922 | Feb. 7 | Marietta__.._ Pinson Fork, Ky. 9
1922 | Mar. 20 | Dilltown No. 1. Dilltown, Pa.. 5
1922 | Mar. 24 | Sopris. ... Sopris, Colo... 17
1922 | May 25 | Acmar No. 3. Acmar, Ala___ 11
1922 | June 25 | NO. 6o oo .. Huntington, Ark._._._..__ 35
1922 | Sept. 23 | Raleigh-Wyoming No. 2.| Glen Rogers, W. Va_____ 5
1922 | Sept. 29 | Lake Creek.....____..__. Johnston City, I1l___ 5.
1922 | Oct. 30 | No. 11 _.____________. McCurtain, Okla. do 8
1922 | Nov. 3 | Eddy Creek !.___________ Olyphant, Pa.__ Premature shot- ... 6.
1922 | Nov. 6 | Reilly No. 1. Spangler, Pa._. Explosion_...._....... 7
1922 | Nov. 22 Dolonube No. 3. Dolomite, Ala... 90
1922 | Nov. 25 | No.4___________________. Cerillos, N. Mex-. 7
1923 | Jan. 10 Dolomlte No.l.......... Dolomite, Ala.__. 5
1923 | Feb. 8 | Stag Canon No.1....____ Dawson, N. Mex 120
1923 | Feb. 21 | Alliance !. Kaska, Pa____ 5
1923 . _| Arista, W. Va_ 10
1923 Aguilar, Colo...__ 10
1923 Mount Carmel, Pa. 5
1923 3 Kemmerer, Wyo.. 99
1923 . Palisades, Colo.. 6
1923 . Beckley, W. Va___ 27
1923 3 PPy Happy, Perry Co., 9
1923 | Dec. 8 | Mount Jessup No. 2 1._._| Jessup, Pa 5
1924 | Jan. 25 McC]mtock _____________ Johnston City, 111, 33
. Shanktown, Pa___ 36.

Castle Gate, Utah 171
Yukon, W.Va____ 24

Benwood, W. Va_ 119
Wilkes-Barre, Pa. 14

Brownsville, Pa. 10

Sublet, Wyo.. 39
. Rains, Utah___ 5

X Burnett, Wash__ 7
. Providence, Ky. 6

. Sullivan, Ind.. 52
. Barrackville, 33.
Apr. 26 | Hutchison_ _| West Newton, Pa_ 5

1925 | May 26 | Woodward _| Edwardsville, Pa_ 7
1925 Farmville.....__._...____ Coal Glen, N. C_. 53.
1925 Piper, Ala...._ 6
1925 Sturgis, Ala.___. 17
1925 Rockwood, Tenn. 10
1925 w 1]kes-Barre, Pa._ 10
1925 Madisonville, Ky.- 5
1925 . Acmar, Ala_____ 52
1925 3 Tacoma, Wash._ 5.
1925 X Bellaire, Ohio.___ 9
1926 . Wilburton, Okla.. 91
1926 . Farmjngton, W. Va._ 19
1926 . West Frankfort, Ill_ 5.
1926 |._.do.__..| Mossboro No.1...._._ 7] Helena, Ala__._. 27
1926 | Feb. Horning No. 4. i 20
1926 | Feb. 16 | Nelson._________________ 8
1926 | Mar. 8 | Crab Orchard No.5_.____ Eccles, W. Va_____ 19
1926 | May 6 | Randolph colliery 1.___.. Port Carbon, Pa. 5
1926 | July 3 Pet{,ebone colliery No. | Near Kingston, Pa__ 7
1926 | July 21 Moflat, Ala - 9
1926 | Aug. 26 Clymer, Pa.__ 44
1926 | Sept. 3 Tahona, Okla__. 16.
1926 | Oct. 4 Rockwood, Tenn. 27
1926 | Oct. 30 | Colliery No. 71._________ Nanticoke, Pa___. 9
1926 | Nov. 15 | Mound....._.__ Moundsville, W. Va__ 5
1926 | Dec. 9 | Francisco No. 2. Francisco, Ind . ___ 37
1927 | Mar. 30 | Saline No.2.. | Ledford, I11. .. 8
1927 | Apr. 2| No.53..... Cokeburg, Pa__. -do 6
1927 | Apr. 8 | Carbonado..._...._.._.__ Carbonado, Wash. “| ' Rush of gravel and mud... 7
1927 | Apr. 30 | Federal No.3._.___.._____ Everettville, W. Va_____| Explosion.._.._........... 97
1927 | May 13 | Shanon Branch No. 3..._i Capels, W. L' R do... 8
1927 | May 26 | Woodward No.31.______ Edwardsville, Pa_ do. 7
1927 | May 27 Delagua, Colo... do. 7
1927 | Aug. 3 Clay, Ky do. 15
1927 | Dec. 20 Johnston Clty, 11 (o (4 7

1 Anthracite mine.

8 Includes 4 nonemployees.

NoTE.—An explosion of gas, caused by an electric switch on pump, killed 8 men on Sept. 15, 1926, in the
Missouri Valley Tunnel at Kansas City, Mo.
An explosion of gas evidently 1Emted by the lights used by the workmen occurred on Apr. 26, 1925, at a

new slope being opened in Sewic

ley Township, Pa.; it caused the death of 5 men.
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COAL-MINE FATALITIES IN THE UNITED STATES
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32 COAL-MINE FATALITIES IN THE UNITED STATES

TABLE 22.—Number of coal-mine fatalities, by causes, 1917 to 1927 (anthracite and
bituminous mines)

i ]
. . Total

Cause of accident 11917 [1918 | 1919 | 1920 | 1921 | 1922 { 1923 | 1924 (1925 | 1926 ! 10
! ! years

Underground } |
!

Falls of roof (coal, rock, ete.):
Ordinary disaster___________________
Major disaster .ol eai e

Falls of face or pillar coal ..__.________ 177173) 112 153) 122| 1000 120] 109| 121 103| 121; 1,234 134

Mine cars and locomotives: l !

i Ordinary disaster___.________________ 488| 506 382| 408| 341 341 413 354) 361 433| 4,027 352

Explosions of gas or coal dust: .
Ordinary disaster___________________ I 100| 88/ 102 113| 105, 42| 76/ 77| 84 74 870 92
Major disaster. .. ___________________ to2510 410 89 47| 21 269| 296] 458) 261 348, 2,081 155

Explosives: i
Ordinary disaster , 114 131 142 87| 115 100] 102| 96, 1,132\ 110
Major disaster.__._________________ 1 ____|____| 92 ____|..._. 98

Suffocation from mine gas

1,057|1,182) 954|1,012| 925 788/1,053| 941 977/1,093| 9, 98? 1,011
5

Ordinary disaster 8 15 11 18 9 4 9 13 8/ 14 109 11

Major disaster. .|\ ol |oo. LK) R N (IR F. L] —
Electricity ... 791 88| 68 76| 80 74| 75 84| 96, 800|| 100
Animals___ ... 9 8 2| 4 7 5/ 10 4 5| 7 61 7
Mining machines____. _____.________ | 19 170 26 37| 18 21] 23 30| 35 26 252 28
Mine fires (burned, suffocated, etc.):

Ordinary disaster___________________ 2 13 2 2 ] PR . 2 1 1 26, 4

Major disaster_________.____________|._._. 13, 20 6 13- o |eceoifoaea- ] IR [E ) £ -
Other causes: 1 | |

Ordinary disaster_.._.__..___.______ . 64 63 68 45/ 75 43| 74/ 55 43| 56 586, 62

Major disaster..._..._...__..._...... 6 [— e T A AN I A i 6 7

' — : —
Total._. 2 2, 281‘2, 083 2, 0211, 8391, 8052, 258‘2, 235(2, 0732, 365 21, 3352, 073
Ordinary disaster.._._.._.__._. 12,1182, 227 1, 882 1, 96811, 8051, 52511, 957I1, 7771, 803(2, 017 19, 07911, 911
Major disaster_________________. 257 541 201 53[ 34‘ 280! 301 45 270 348 2,256/! 162

Shaft | i_' x
Falling down shafts or slopes.._______ 21 211 20 27| 18 14/ 22/ 15 15 13‘ 186 10
Objects falling down shafts or slopes_.i 12° 9| 6 8 9 4 3 5 3 6 65 3

Cage, skip, or bucket: | : |
Ordinary disaster___________________ 220 17| 20 19 9] 15 20 7 10 16 155 12
Major disaster... N [ DR B ) R NN R, R i b1 p—
Other causes._...._._..._...___.___._. 5 5 6 2 3 1 2 [ — 30 4
Totalooooeoooimiieeooe 60, 52| 52 36| 36 41| 46/ 20| 34 35 441 29
Ordinary disaster_....__._.___.. 60 52 52 56 36 36| 46| 29| 34 35 436/ 29
Major disaster_________________|__.__ [ [ 1 I N I -

Surface } | |

i
Mine cars and mine locomotives__.___ 74, 87 71 54 25| 32| 36 Co24 30, 4831 31
Electricity. ... ... 170 15 10 17} 17 & 8 16/ 16/ 16| 141 14
Machinery . . 461 40{ 22 25| 16| 20| 26 8 9 9 f 221 10
Boiler explosion or bursting steam ! i
PIDeS e 8 71 6 4 1| 3 ___| ... 2. 34 2
Railway cars and locomotives________ 36& 31 22 24 20 22| 24/ 20| 16| 20| 235 15
Other causes: | |

Ordinary disaster__.__..____.____.____ 75 67| 57 63 41| 52| 64| 44| 60| 43| 566 30
Major disaster...._.__._._......._._ 5 e [ - AU SRRV S SR (RN o, L] | B
T 261 27| 188 105 120 138| 158 138 127 118 1,600 122
Ordinary disaster__________.____ 256' 247| 188 187/ 120 138| 158 138 127 118 1,677 122
Major disaster_.__________._____ 5 - ] O I S, RN PO A 13-
Grand total______________._______ 2, 696 2, 580/2, 323 2, 272|1, 995/1, 984(2, 462 2, 402/2, 234 2, 518|23, 46612, 224
Ordinary disaster____ ‘ 21,192 |2, 062

Major disaster___.__.

2,434 2, 526/2, 122 2, 211(1, 9611, 69912, 161 1, 9441, 964 2, 170
262, 54/ 201 61| 34| 285 301‘ 458 270I 348

2, 274{ 162

! A major disaster is defined as one causing the death of 5 or more men.
? Includes 4 nonemployees.
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TABLE 23.—Coal-mine falalities: Percentages, by causes, 1917 to 1927 (anthracite
and bituminous mines)

|
Total
Cause of accident 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926 | 10 1927
years
Underground
Fallst of roof (coal, rock,
etc.):
Ordinary disaster......__ 30. 21| 45.82| 41.07| 44. 54| 46.37| 39.72| 42.77| 39.18| 43.73| 43.41
Major disaster ! - V20 -
Falls of face or pillar coal..| 6.42] 4.34/ 6.59 5.37| 5.01| 6.05' 4.43| 5.04| 4.61| 4.80)
Mintq cars and locomo-
ives:
Ordinary disaster........ 18.10| 19.61| 16.44| 17.96 17.09| 17.19| 16.77| 14.74| 16.16( 17. 20| 17.16/| 15.83
.Expéosigns of gas or coal
ust:
Ordinary disaster........ 4.04| 3.41 4.39| 4.97| 5.27| 2.12| 3.09| 3.20| 3.76| 2.94| 3.71|| 4.14
Major disaster.._......__ 9.31| 1.59| 3.83| 2.07| 1.05 13.56 12.02| 19.07| 11.68| 13.82 8.87|| 6.97
Explosives:
Ordinary disaster.. 4.08| 5.23| 4.90| 5.77| 7.12| 4.38) 4.67| 4.16] 4.57| 3.81] 4.82| 4.95
Major disaster_. ... _|-..___|-...__ 8.96|.. . | 1] PR R SR A, I |
Suffocation from mine
gases:
Ordinary disaster_.._.._. .30{ .58 471 .79 45 .20 .36/ .54 .36 56| .46/ .49
Major disaster—.. ..o | {ooooo oo e b0 N PN R, L02 .
Electricity... 2.93| 3.41) 2.93| 3.34| 4.01| 3.73| 3.05 3.33| 3.76| 3.81| 3.4l 4.50
nimals_.___ - .33 31 .09/ .18 .35 .25 .41 .17} .22] .2 . 26 .31
Mining machines..________ .71 66/ 1.12| 1.63] .90, 1.06| .93 1.25] 1.57| 1.03| 1.07)| 1.26
‘Mine fires (burned, suffo-
cated, etc.):
Ordinary disaster_..__.._ .07 .50 .09 .09 .15\ o |-ceaoo .08 .04/ .04 .11 .18
Major disaster-____._____|._.____ .50 .86] .26] .65|--cooo|occoc|oceaan 11— Il P
‘Other causes:
Ordinary disaster_...____ 2.37| 2.44 2.93| 1.98/ 3.76| 2.17| 3.01] 2.29| 1.93 2.22 250 2.79
Major disaster. I I A A NSt IO MRS NN N A, .03l .31
Total. ... 88.09| 88.40/ 89.67 88.95 92.18| 90.98 91.71 93.05 92.79 93.92| 90.92|| 93.21
Ordinary disaster....| 78.56| 86.31| 81.02| 86.62| 90.48| 76.87| 79.49| 73.98| 80.71| 80.10| 81.31|| 85.93
Major disaster._..._. 9.53) 2.09| 8.65| 2.33| 1.70| 14.11| 12.22| 19.07| 12.08| 13.82| 9.61|| 7.28
Shaft
Falling down shafts or
slopes_ . ______.___._.___ .78/ .82 .86 1.19] .90 .71 .90 - .63 .67 .52 79| .45
Objects falling down shafts
.orslopes_.._..__..._...__... .44) .35 .26) .35 45 .20 .12 .21 13| .24 .28 .13
Cage, sklp or bucket:
Ordmary disaster-...._.. .81 .66 .86 .84 .45 .76/ .81 .29 45 .63 .66/ .54
Major disaster__ ... |- o eoooo oot I I I A .02l
Other causes_........_._._. .19 .2o| 09| - L150 .04] .08 .27|___.___ .13 .18
Total......._....__ 2.22| 2. 03| 2.24| 2.47) 1.80| 2.07| 1.87| 1.21] 1.52| 1.39, 1.88/ 1.30
Ordinary disaster....| 2.22| 2.03| 2.24| 2.47| 1.80 1.82( 1.87| 1.21| 1.52] 1.39| 1.86i 1.30
Major disaster.. .. _|._____|. . __|ooo|eoolo__ P P RN AU A [171 I
Surface
Mine cars and mine loco-
motives........_....__... 2. 74 3.37| 3.06| 2.38) 1.26/ 1.61] 1.46/ 2.08 1.07| 1.19] 2.06] 1.39
Electricity. .58/ .43| .75 .85 .45 .32 .67] .72| .63] .60| .63
Machinery .- - 1 71 1.55 .95 1.10 80 1.01f 1.06] .33 .40 .36 .94 .45
Boiler explosions or burst-
ing steam pipes._..______ .30 .27 .26 .17| .05 ] S, 09 .13 .09
Railway cars and loco-
motives......___....__._. 1.34| 1.20| .94/ 1.06) 1.00 1.11| .98 .83 72| .80 1.00 .68
Other causes: 1
Ordinary disaster_..__._. 2.78] 2.60| 2.45 2.77| 2.06] 2.62| 2.60] 1.83 2.69] 1.71] 2.41j| 2.25
Major disaster. . 19| RO - 11 FSN S A, | | P
Total.__.___.......__ 9.68] 9.57| 8.09| 8.58 6.02| 6.95 6.42] 5.74| 5 69| 4.69| 7.20| 5.49
Ordinary disaster__._| 9.50| 9.57 8.09| 8.23 6.02 6.95 6.42 574 5.69) 4.69| 7.14| 5.49
Major disaster..__._. P U R . 35 ]| —
Grand total._______. 100. 00;100. OOIIOO‘ 00}100. 00{100. 00/100. 00!100. 00,100. 00|100. 00|100. 00'100. 00, [100. 00
Ordinary disaster..__| 20. 28| 97. 91| 91.35| 97.32| 98.30/ 85.64| 87.77 86.18| 90.31)| 92.72
Major disaster.._.___ 9.72| 2. 09| 8.65| 2.68/ 1.70| 14.36| 12.23 13.82| 9.69| 7.28

! A major disaster is defined as one causing the death of 5 or more men.
3 Includes 4 nonemployees.
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TaBLE 24.—Number of men killed, by causes, per thousand 300-day workers, 1922
to 1926 (anthramte and bituminous mines)

Based on underground 300-day
Based Ov’;otr‘i{tgrlf’m'day workers, and surface 300-day
E workers
Cause of accident -

| To- To-

192211923 | 1924 | 1925 | 1926 | tal 5 || 1922 | 1923 | 1924 | 1925 | 1926 | tal 5
1 years years
! | — _

Underground
Falls of roof (coal, rock, ete.):

Ordinary disaster...__......_________ 1.95) 1.88 1.88| 2.04| 1.95 1.94|| 2.36 2.27| 2.25| 2.43| 2.33| 2.32
Major disaster ! . ________________..__|oo._. B0 O SR A (O | 1) N NN S )
Falls of face or pillar coal . .80 .19 .24 .21 .22} .23 .36/ .23 .29 .25 .26/ .28

Mine cars and locomotives: !
Ordinary disaster-._...___....__.__ .84| .74 .71 .75 .78 .76|| 1.02] .89, .85 .90| .92 .91
Explosions of gas or coal dust: i
Ordinary disaster .10 .14" .15 .18) .13 .14|| .13] .16, .18 .21| .16 .17
Major disaster_ ... ... .66 .53 .92 .54/ .62 .65/| .81 .64; 1.10| .65 .74 .78
Explosives: :
Ordinary disaster_..__..__.____.__..__ .220 .20 .200 .21 .17| .20[| .26 25.| .24 .25 .20{ .24
Major disaster........___.__._______. W02, SR R A @ [N 22 RS SR FOUN P, [©)
Suffocation from mine gases .

Ordinary disaster- ... ..._........... .01 .02 .02 .02 .03 .02/ .01| .02 .03 .02 .03 .02
Major disaster._ 1) | D NI B, ® 103 4 R N S V. [0}
Electricity.... .18 .13 .160 .18 .17| .16} .22 .16/ .19 .21} .20] .20
Animals.___.__ .01) .02 .o1} .o1 .01 .0y} .01 .02 .01 .01} .02} .02
Mining machines - .05/ .04 .06/ .07, .05 .06/ .06 .05 .07 .09| .06/ .06

Mine fires (burned, suffocated, etec.) !
Ordinary disaster. (OB O T G | . I 0 O &) o
Major disaster. . ... ... oooo.____ .02 ... 1) U] Y I 02 .01
Other ctuses:
Ordinary disaster..............___.__ L1 .13 .11 .09 .10f .11 13 .16 .13 .11f .12] .13
Major disaster. - .o oo oo m e e m e e m
Total ... 4.46| 4.03 4.47| 4.32| 4. 23| 4.29|| 5.40| 4. 86i 5.35 5.15| 5.04| 5. 14
Ordinary disaster_.___._._.______ 3.77| 3.49| 8.55 3.76| 3.61| 3.63|| 4.56 4.21] 4.25| 4.48| 4.30 4.35
Major disaster. ... ........_.._ .69| .54 .92 .56/ .62] .66 .84 . 65! 1.10, .67 .74 .79
Shaft B
Falling down shafts or slopes. ___.._.__ .03| .04 .03 .03 .02[ .03/ .04 .05 .03 .04| .03 .04
Objects falling down shafts or slopes._.| .01/ .01 .01 .01 .01} .01} .01 .01 .01 .01} .01 .01
Cage, skip, or bucket:

Ordinary disaster.. .04] .03 .01| .02 .03 .03|| .05 .04 .02 .02{ .03 .03
Major disaster__ 102 § R IR IR SO, (0] R0 | SRR PRI FVU R ?)
Other causes. ... _____....._..__ L0l ()| .01 .01j_._.. [0} .01 ®» | .01 .01j_.... .01

T .10 .08 .06/ .07 .06| .07 .12/ .10 .07 .08 .07 .09
Ordinary disaster-._.._...__.___. .09 .08l .06/ .07l .06 .07| .11 .10 .07 .08 .07 .09
Major disaster_.________________. 1) | S RO IR R [0} P 0) § RGN SRS RN R, [O)
Surface
Mine cars and mine locomotives._..____ .08/ .07 .10/ .05 .05/ .07 .45/ .38 .61 .31 .33 .41
Electricity .02 .01} .03/ .03 .03 .03|| .13} .08 .19; .20 .18 .16
Machinery...._...._. .05 .05/ .01 .02 .02 .03 .28/ .27 .10/ .12| .10| .17
Boiler explosion or bursting steam pipes| .01|..__|-__ Ol.oo| () 1 R .03 ... .01
Railway cars and locomotives_________ .05 .04/ .04] .03 .04 .31 .25 .24 .20, .22 .25
Other causes:
Ordinary disaster..............._..._ L13) .11 .09 .12[ .08 .I .73 .67) .54 .77 .48 .63
Major disaster. oo e JRURNN | NSO USRI R RIS AU S,
Total . .34) .28 .27 .26 .21 .27 1.94] 1.65 1.68| 1. 63. 1.31} 1.63
Ordinary disaster_.__.___________ .34 .28 .27 .26 .21} .27\ 1.94] 1.65| 1.68| 1.63] 1.31] 1.63
Major disaster-. .|| e oo e e ‘ ..........
Grand total_.__.____.._.__.__._ 4.90| 4.39| 4.80| 4.65| 4.50| 4.63||_._ || oo|ooo- [ U
Ordinary disaster........_.....__ 4.20| 3.85| 3.89| 4.09| 3.88| 3. 97} ..............................
Major disaster...._.____..____._ L700 .54 .91 .56 .62 . 66| ..............................

1 A major disaster is defined as one causing the death of 5 or more men.

2 Less than 0.00
3 Includes 4 nonemployees.
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FALLS OF ROOF AND COAL

Nearly one-half of all fatalities and about one-third of all nonfatal
lost-time injuries from accidents at coal mines in the United States
are caused by falls of roof and coal. This statement is based on
annual statistics of fatal accidents and on a special study of nonfatal
injuries made from complete reports of all lost-time injuries at certain
typical coal mines.

Reports for the calendar year 1927 showed that falls of roof and
coal resulted in 1,145 deaths out of a total of 2,224 deaths from acci-
dents from all causes at coal mines. Falls of roof and coal were thus
responsible for 51 per cent of the total number of accidental deaths
during the year. Excluding deaths from surface accidents and con-
sidering only those occurring underground and in shafts the fatalities
from falls of roof and coal amounted to nearly 55 per cent. As the
production of coal during the year is estimated at 600,456,000 short
tons the 1,145 deaths from falls represent 1.91 fatalities for each
million tons of coal produced, indicating a slight increase over the
previous year’s rate of 1.84.

Nine hundred and twenty deaths from falls occurred at bituminous
coal mines in various States; the remaining 225 occurred at anthracite
mines in Pennsylvania. The death rate per million tons was 1.77
for bituminous mines and 2.79 for anthracite mines.

As complete information showing the number of men employed is
not at hand, the death rate per thousand employees in 1927 can not
be stated at this time. Final figures for 1926, however, indicated a
lower death rate from falls of roof and coal than in the previous year
for both bituminous and anthracite mines, particularly the latter.

The hazard from falls of roof and coal is not the same in all coal-
producing States. Records covering four 5-year periods show that
the death rates from accidents of this class have been much higher
in some States than in others. Taking the death rate for the United
States as a standard for comparison the figures show that the rates
for certain States run consistently higher and those for other States
consistently lower than the average for the whole country. The
average death rate from falls of roof and coal for all coal mines in the
United States was 1.049 per million man-hours worked underground
during the five years ended 1923, 1.047 for the five years ended 1924,
1.078 for the five years ended 1925, and 1.076 for the five years
ended 1926. For purposes of comparison each of these rates may be
considered as representing 100 per cent for the 5-year period to which
the figures relate. With this figure as a standard it will be seen from
Tables 24 to 27 that the death rates for some States are much
higher than the average for the United States as a whole. For
example, the death rates for Colorado for the four 5-year periods
mentioned were 186, 172, 174, and 169, indicating that the death
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rates from falls of roof and coal in the mines of that State were 86,
72, 74, and 69 per cent higher than in the country as a whole. New
Mexico’s rate was even higher, being 97, 98, 92, and 91 per cent
higher than the country’s average. On the other hand, some States,
such as Pennsylvania, Illinois, Indiana, Iowa, Kansas, Oklahoma,
and Alabama, had death rates that have usually been lower than
the average for the whole country.

Differences in the death rates are partly accounted for by natural
conditions in the mines in different parts of the United States. The
figures emphasize the fact, however, that those States whose death
rates from falls are always high as compared with the country’s
average are confronted with a type of hazard that demands constant
study if the number of deaths from fallsis to be reduced to a minimum.

HAULAGE (UNDERGROUND)

Underground haulage accidents are usually responsible for about 17
per cent of the annual death toll from accidents at coal mines, as well
as for about 30 per cent of the nonfatal lost-time injuries. Reports
for 1927 show that of 2,224 fatalities from all causes those from haulage
accidents underground numbered 352, or 15.8 per cent of the total
number, a somewhat smaller proportion than the average over a
period of years. Fifty-two of the fatalities were at anthracite mines
in Pennsylvania; 300 were at bituminous mines in various States.
In addition to the fatalities underground 31 deaths were caused by
mine cars and locomotives on the surface and 15 by railway cars and
locomotives at the mines.

Based upon the estimated production of coal in 1927 the death rate
per million tons was 0.58 as compared with 0.66 for 1926. These
rates are based upon underground accidents only. The death rates
per thousand employees can not be stated at this time, as the number
of men employed during the year is not known. The death rate in
1926, however, calculated on the basis of 300 workdays per year,
underground and surface, was 0.78 per thousand employees. Calcu-
lated on the number of underground employees only the rate was 0.92
per thousand employees. Each of these rates indicated an increase
over the rate for the previous year.

Records for a long period of years indicate that deaths from haul-
age accidents, in relation to the number of men employed, have been
increasing. For example, during the five-year period 1911 to 1915,
the death rate was 0.327 per million man hours of exposure under-
ground; it increased to 0.368 during the five years 1916 to 1920 and to
0.372 during the five years 1921 to 1925. During 1922 to 1926, the
latest five-year period for which complete figures are available, the
death rate was 0.377. It is evident, therefore, that haulage accidents
will continue to increase unless special effort is made to avoid accidents
of this type.
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As is true for falls of roof the death rate from haulage accidents
varies in the different States. Considering the record over a five-year
period—for example, 1922 to 1926—the figures show a death rate of
0.377 per million hours for the United States. The rate for Illinois
was 3 per cent higher than the average rate for the United States; in
other words, it was 0.388 per million man hours. The rate for
Kentucky was 11 per cent higher than the United States rate; that for
Indiana was 23 per cent higher. The rate for Wyoming was 58 per
cent higher; for Colorado, 63 per cent higher; for West Virginia, 73
per cent higher; and for Utah, 103 per cent higher. Other States had
lower rates than the United States. Ohio’s rate, for instance, was 5
per cent lower and therefore better than the country’s average.
Virginia’s rate was 10 per cent better than the average for the United
States. The rates for other States as compared with the United
States as a whole were, for Tennessee, 14 per cent better than the
country’s average; for bituminous mines in Pennsylvania, 23 per cent
better; for anthracite mines in Pennsylvania, 26 per cent better; for
Oklahoma, 37 per cent better, and for Iowa, 59 per cent better.

The rates for these and other States are shown in Tables 26, 27,
and 28. ’

a28 EXPLOSIONS OF GAS OR COAL DUST

Two hundred and forty-seven men were killed by explosions of gas
or coal dust during the calendar year 1927. This number includes
155 deaths from eight major explosions, a major explosion being
defined as one in which five or more lives were lost. The remaining
92 deaths resulted from ‘“ordinary” or local explosions, these terms
signifying that from one to four deaths occurred in each. Reports
received by the Bureau of Mines do not indicate the number of sepa-
rate explosions in which the 92 deaths occurred.

The death rate from all explosions was 0.41 per million tons in 1927
as compared with 0.64 in 1926. For local explosions the death rate
was 0.15 as against 0.11, while for major explosions the death rate was
0.26 as compared with 0.53. The year 1927, therefore, witnessed a
slight increase in the death rate from ordinary or local explosions but
a very large reduction in the death rate from major explosions.

The eight major explosions in 1927 are listed in Table 18.

A review of the accident record for the United States shows a widely
fluctuating annual death rate from explosions at coal mines. The
death rate for any given year depends not so much on the number of
separate explosions as on whether or not many men happen to be in
the mine when the explosion occurs or rather in the pathway of the
explosion. Experiments by the Bureau of Mines have demon-
strated that local explosions can be prevented from spreading through
large areas of the mine. The preventive is rock dust, which, when
mixed with coal dust in proper proportions, forms a nonexplosive
mixture and thus prevents the spread of the explosion. Specific
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instructions covering the use of rock dust to prevent or limit explo-
sions may be obtained from the Bureau of Mines upon request.

The death rate from explosions, like the death rate from other
kinds of accidents, varies in the different States. The rate appears
to be characteristically high in some States and low in others. This
fact is revealed by figures covering the latest 5-year period, for
which complete data are available—1922 to 1926. During those
years the average death rate from explosions in all coal mines was
0.393 per million man hours of exposure. If this rate is considered
as representing 100 per cent the rate for Illinois, for example, might
be expressed as 48 per cent. In other words, the Illinois rate was
52 per cent lower and therefore better than the average rate for the
United States. The percentage or index figure for bituminous
mines in Pennsylvania was 50 and for anthracite mines 47, indicating
that these two groups of mines were 50 per cent and 53 per cent,
respectively, better than the United States average. All of the
explosions in the Pennsylvania anthracite mines were gas explosions,
as no reports of dust explosions in anthracite mines have ever been
received. Present opinion is that anthracite dust is not explosive
under normal working conditions, if, indeed, it is explosive at all.
A few States, including Colorado, Washington, Tennessee, Indiana,
Alabama, Wyoming, and others shown in Table 26, have experienced
comparatively high death rates from explosions. When death rates
from explosions are studied, it is particularly advisable that conclu-
sions should not be drawn hastily from a State’s death rate for explo-
sions for any single year. For this reason the foregoing comparisons
are based upon a 5-year record. The following figures show the death
rates from explosions per million man-hours underground during
5-year periods ending each calendar year from 1915 to 1926:

Death rate from explosions per million man-hours underground

5-year period: Rate | 5-year period: Rate
1911-1915.________________ 0. 313 1917-1921_________________ 0.170
1912-1916_ .. _________ .283 1918-1922_ . __________ .176
1913-1917_________________ .291 1919-1923_________________ . 228
1914-1918_ .. _______ .229 1920-1924. .. _________ .297
1915-1919_______._________ .206 1921-1925__ . _________ . 347
1916-1920.______________ . 180 1922-1926.___________.____ . 393
EXPLOSIVES

The coal-mining industry is the largest consumer of industrial
explosives in the United States. In 1927 more than 207,000,000
pounds were used at the mines. Of this quantity 112,570,075 pounds
were black blasting powder, 60,941,682 pounds permissible explosives,
and 34,173,009 pounds high explosives other than permissibles. For
the country as a whole between 214 and 3 tons of coal are produced
for every pound of explosives used.
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During 1927 accidents from explosives directly caused 110 deaths.
At least 21 additional deaths were caused indirectly by explosives,
the direct cause of the fatalities being explosions of gas or coal dust;
the dust or gas had been ignited by explosives, however. In such
instances the resulting deaths are classified under ‘Explosions.”

Most of the 110 deaths from explosives were due to premature
shots, 37 fatalities being accounted for in this way. Twelve fatalities
were caused by shots breaking through the rib or pillar and nine
were due to employees returning too soon after the shots were fired.
Other detailed causes of the accidents are given in Table 17. °

The 110 fatalities represent a death rate of 0.18 per million tons of
coal produced as compared with the previous year’s rate of 0.15.
Because the number of men employed in 1927 is not yet known the
year’s death rate per thousand employees can not be stated. Figures
for 1926 showed a death rate of 0.17 per thousand employees (300-day
workers) considering all men in and about the mines, or 0.20 per thou-
sand employees considering only the men who worked underground.
The latter rate is the equivalent of a death rate of 0.085 per million
man-hours of exposure underground, and the figure represents an
improvement over the previous year’s record, which showed a death
rate of 0.105.

Accidents from explosives have decreased during recent years.
Records beginning with 1911 show that during the five years ending
with 1915 the death rate was 0.128. During the next five years,
1916-1920, the average rate was 0.123, and for 1921-1925 it was
0.113. Carrying the rate through 1926 the rate for the five years
1922-1926 was 0.100. Thus the death rate has declined 22 per cent
from its level of 1911-1915.

The death rate for accidents of this class is lower for bituminous
than for anthracite or hard coal mines. For example, in 1911-1915
the rate for bituminous coal mines was 0.075 as compared with 0.291
for anthracite mines. During the next five years the bituminous rate
was 0.072 and the anthracite 0.329. For the period 1921-1925 the
bituminous rate was 0.077 as compared with 0.243 for anthracite
mines. For the years 1922-1926 the rate for bituminous mines was
0.066 as compared with 0.228 for anthracite mines.

Not only does the death rate for explosives differ as between anthra-
cite and bituminous mines, but the rate for bituminous mines varies
among the different States. Figures for Indiana, Kansas, Montana,
New Mexico, North Dakota, Oklahoma, Utah, and Washington show
higher death rates during all or most of the 5-year periods mentioned
than those for Pennsylvania bituminous, Virginia, Michigan, Mis-
souri, Colorado, Illinois, and Iowa.
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ELECTRICITY

With the rapid mechanization of the coal-mining industry in the
United States electricity is constantly becoming a more and more
important factor in the production of the nation’s coal. About 70
per cent of the annual output of bituminous coal is now being cut by
machines before blasting. Latest figures, those for 1926, showed
17,466 cutting machines in use at bituminous mines. Nearly all
of these machines were operated by electric power.

In addition to its use in connection with coal-cutting machines
electricity is an important factor in underground haulage operations
at coal mines, and in this respect its importance is increasing annually.
Figures for 19242 showed that 14,280 electric haulage locomotives of
all types were used in coal mines and that 11,986 of this number were
electric trolley locomotives.

The foregoing facts are mentioned as a background for the state-
ment that accidents caused by electricity resulted in 100 deaths
among underground employees and 14 deaths among surface employ-
ees at coal mines during 1927. Direct contact with electric trolley
wires was the immediate cause of 44 of the fatalities underground,
16 were due to contact with machine-feed wires, and 10 resulted
from contact with mining machines. (See Table 17.)

In addition to the 114 fatalities from electricity referred to above
33 deaths resulted from gas or dust explosions in which the gas or
dust was ignited by electric arcs; these deaths, however, are included
under the general classification of ‘“Explosions” in this publication.

The death rate based upon the 100 fatalities from electricity under-
ground was 0.17 per million tons, as compared with a death rate of
0.15 per million tons in 1926, when 96 lives were lost in accidents of
the same class. The death rate, based upon number of employees
or number of hours of exposure, can not be stated, as the number of
employees in 1927 is not yet known. In 1926, however, the death
rate underground from electricity accidents was 0.17 per thousand
employees underground (300-day workers), or 0.085 deaths per million
man-hours of exposure underground. The previous year’s rate was
0.086, while that for 1924 was 0.079.

Considering the rates over 5-year periods, beginning with 1911,
the figures show a death rate of 0.074 for 1911 to 1915 as compared
with 0.081 for 1922 to 1926, the latest period for which final data are
available. These rates and those for each of the past 16 years indi-
cate a slightly upward trend in the death rates from accidents caused
by electricity in underground operations at coal mines.

2 Tryon, F. G., and Mann, L., Coal in 1925; Mineral Resources of the United States, part 2 (pp. 441 and
-48.) Bureau of Mines, 1927.
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TABLE 33.—Percentage of bituminous coal mined by various methods, by States
and years, 1922 to 1926

Percentage coal mined Percentage coal mined
by— by—
State and year State and year
Hana| Mo~ | 5" o Hana| Mo | 08" o
an : o an B (U
chine ¢ ort- chine : 3 | port-
D i solid | ‘o 1
|
56.5 | 24.8 | 14.3 4.4
61.7 | 25.5 | 11.2 1.6
72.8 1255 | 1.7 | oae-
65.8 | 30.8 | 2.7 .7
65.8 | 20.9| 3.6 .7
96.1} 3.8 ...
92.7| 6.9 .4
95.21 4.8 1.__.__
97.¢} 3.0 |-
99.4 N
20.8 | 25.9 | 32.2
20.6 | 28.1 | 28.2
29.4 1 14.4 | 40.7
33.9| 5.0 49.1
30.7) 9.7 46.1
55.8 | 20.7 1.6
. 47.5 | 26.7 .8
1923 . 9.7 | 51.6 | 21.4 7.3
1924 _ 87 (51.1118.6 | 21.6
1925 5.848.4|19.2| 26.6
1926
Colorado 50.5 | 31.3 | 16.8 1.4
1922_ 50.4 | 6.2 1.3 1923__ 46.8 | 29.2 | 23.0 1.0
1923_ 3| 871 12| 1924 33.6 347 3.3 .4
9.0 1.2 1925__ 38.9 | 35.0 | 25.7 .4
9.1 1.0, 1926 - 35.9|39.6 | 4.2 .3
7.7 .9 || North Dakota:
| 1922 1.0133.3]30.2] 355
1923__ 1.5|30.8|2.9| 40.8
34.0 | 66.0 1924 _ 3.3131.3(23.0( 42.4
28.7 | 68.1 1925_ .7133.3]|19.6| 46.4
28.3 | 49.7 1926 .539.4]14.2] 45.9
17.6 | 45.4 || Ohio:
7.6 | 50.8 1922 2.8(80.5| 25| 14.2
1923 1.6 | 88.5| 1.6 8.3
5.4166.612.1| 19 1924 1.8 |86.4! 1.4| 10.4
5.8 168.3]23.9 2.0 1925 2.1 84.4| 1.4 12.
3.3 71.6|21.4 3.7 1926 1.7 | 8.7 L5} 10.1
3.8 72.6|18.2 5.4 || Oklahoma:
4.1)74.6 | 15.9 5.4 1922 .5149.9136.0| 13.8
1923__ 2.0 | 56.728.3| 13.0
6.6 | 40.8 | 35.0 8.6 1924 __ .6|58.4|27.6| 13.4
3.9 | 54.3 |31.6 | 10.2 1925_ _ 1.5 57.0(23.9| 17.6
?g 59.8 | 24.9 lg. 1 1926 _ .. - .356.6(27.0! 16.1
31 gg g % 8 i‘g g Pennsylvania (bitumi-
18.013.6 | 66.4 | 2.0 37| 48
17.7 1 20.7 | 60.4 1.2 2:4 1'2
18.3|18.5[50.8 | 3.4 34| 12
19.1]19.6 | 50.0 | 2.3 30| 12
9.5 23.6 | 64.2 2.7 : .
530 33|78 1
A A 6| 17.
6.5| 2.3 |71.1| 20,1 100.0
51| 44622 28.3 100.0
20| 55|57 | 32.8 100.0
4.2179.112.7| 4.0 54.6| 23
351842 9.3| 3.0 40.7| L9
3.5|87.2| 6.2 3.1 40.6 -4
2.1/8.2| 7.1| 2.6 38.7 -2
1.718.9] 6.7 1.7 34.9 .4
1Includes coal mined from steam-shovel pits.
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TABLE 33.—Percentage of bituminous coal mined by various methods, by States
and years, 1922 to 1926—Continued

Percentage coal mined Percentage coal mined
by— by—
State and year shot | Not State and year shot | Not
Hand| M8 | "o | e Hand| y22 | off | T&
chine : ort- chine : ort-
solid %d 1 solid pedl
68.3 | 4.3|25.7 1.7 19.1 | 76.7 | 3.3 0.9
58.1 3.8{31.3 6.8 16.6 | 78.7 | 3.9 .8
51.81 9.4 (29.1 9.7 15.9 | 82.0 | 1.8 .3
52.7113.5120.9| 12.9 14.3 | 82.4 | 3.1 2
42.1 | 4.7127.9| 253 14.8 | 82.4| 2.6 .2
19.5 | 76.5 | 4.0 |______ 15.1 | 57.8 | 25.6 L5
24.9 | 68.3 | 6.8 |-..._. 13.2 | 50.1 | 36.5 .2
16.3 | 74.8 | 8.9 |______ 10.9 | 55.1 | 34.0 |_..___
11.3 | 74.1 | 14.6 |.__.__ 12.1 | 61.7 | 25.6 .6
10.4 | 72.1 | 17.5 |..___. 1926 10.2 | 58.3 | 30.6 .9
Total (bituminous):
4.9 1719|226 .6 1922 18.3 | 63.2 | 14.2 4.3
4.4173.5 214 .7 1923_ 17.6 | 66.9 | 12.5 3.0
2.1179.7]18.0 .2 1924 _ 16.3 | 69.5 | 11.0 3.2
2.5 |81.8115.7 |._____ 1925_ . 15.6 | 70.6 | 10.2 3.6
1.4 | 824 16.1 .1 1926_ 15.8 1 71.7 { 9.1 3.4
45.7 | 12.8 | 40.0 L5
54.9| 86351 1.4
52.9 | 10.4 | 36.7 |._____
55.9 | 5.5 38.0(- 6
62.8| 8.5 28.2 5

1Includes coal mined from steam-shovel pits.
METHOD OF CALCULATING NUMBER OF MAN-HOURS

To obtain information showing the exact number of hours during
which the coal-mine employees in the United States are present or at
work underground is impracticable, if not impossible, because there is
no standard workday for all occupations at many mines and also be-
cause many tonnage men are irregular in observing standard working
hours. For example, in mines where eight hours constitute a standard
workday the miners and other tonnage men may be in the mines
less or more than eight hours, while individuals in other occupations
may work more than eight hours regularly. Moreover, it is the
usual although not invariable practice in American mines for the men
to go to and from their working places on their own time, not on
company time, so that the hours of the employees’ presence in the
mines exceed their hours of work. In any study of the frequency
of accidents it is necessary to consider the number of hours during
which the men were exposed to risk, and in this connection it must
be borne in mind that the time consumed in going to and from their
working places is time of exposure to underground hazards, although
not necessarily to the chief hazards of their occupations.
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These considerations indicate the difficulty attending any effort to
obtain data as to exact working time in the coal mines. An approxi-
mation has therefore been used in calculating the fatality rates per
million man hours as shown in this bulletin.

The method adopted for calculating the number of man-hours of
exposure is as follows: Yearly reports from producing mines to the
Federal Bureau of Mines show the average number of men employed,
the number of full days or shifts the mines were in operation, and
the number of hours constituting a standard day or shift. The reports
showing the average number of employees are classified and tabu-
lated under the supervision of F. G. Tryon of the bureau. The
tabulations show the number of men employed at 8-hour mines, at
9-hour mines, at 10-hour mines, and at mines where the standard
shift is on some other basis or not stated. In the last-named group
the number of employees is small, and in Tables 34, 35, and 36 a
shift of nine hours is assumed. The product of the average number
of employees by the number of hours constituting a standard shift
is accepted as indicating the approximate number of man-hours per
day. The products thus obtained for the 8, 9, and 10 hour and mis-
cellaneous groups are combined for each State, and the State total is
multiplied by the average number of days of operation for all mines
within the State. The resulting figure is used to show the number
of man-hours of work or presence for all mines within the State
during the year. This figure is admittedly not perfect, but it is
probably the best approximation that can be obtained to indicate
the number of man-hours of exposure for the coal-mining industry.
The figure thus obtained is used for calculating the death rates per
million man-hours as presented in Table 34. The number of man-
hours of exposure as thus calculated is shown in Table 35 for bitu-
minous and anthracite groups of mines for the years 1914 to 1926,
inclusive. Table 36 shows the average number of employees at
mines classified according to the number of hours constituting a
standard shift during the years 1921 to 1926, inclusive.
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TaABLE 34.—Men employed, hours worked, and fatality rates at coal mines during

the year ended December 31, 1926

Total hours worked (all

employees) Fatalities
Average
State l\gleélyzﬁu' da}};sd For
workes million
Per day Per year Total | hours
worked
1 2 3 4 5 6 7
Alabama.________________ ... 27,345 266 240, 784 64, 048, 544 139 2.17
Alaska ................................. 131 221 1,056 233,376 1 4.28
ArKanSas. ..ol 3, 589 135 28, 882 3,899, 070 7 1.80
Callforma, Idaho, Arizona, and Oregon._ 92 103 768 79,104 | oo
[070314) ¢: Vs [« 12,815 202 102, 787 20, 762, 974 53 2.55
Georgia and North Carolina.......__.... 282 274 A 618, 144 3 4.85
TINoiS.- cccocceeoo —eea| 75,870 172 607,773 104, 536, 956 166 1.59
Indiang. ool 23, 404 173 187, 383 32,417, 259 78 2.41
OW B — o o 8, 869 183 71, 399 13, 066, 017 16 1.22
................................. 8,172 158 66, 416 10, 493, 728 17 1.62
Kentueky. ..o oo 60, 578 230 490, 887 112, 904, 010 178 1.58
Maryland .............................. , 681 235 29, 781 6, 998, 535 12 1.71
1,573 171 12, 504 2,151, 864 1 .46
5,270 174 42, 666 7,423, 9 1.21
2,419 162 19, 542 3, 165, 804 5 1.58
3, 167 251 25,353 6, 363, 603 13 2.04
1,288 162 10, 901 1, 765, 962 1 .57
38, 547 159 310, 209 49, 323, 231 80 1.62
- . s , 400 183 43, 816 8,018, 328 124 15.46
Pennsylvania (bituminous) . 155, 999 224 | 1,252,695 280, 603, 680 420 1.50
South Dakota_............... 52 127 468 59,486 | oocooofocenmena
234 64, 167 15, 015,078 50 3.33
195 14,178 2,764,710 |__._____l... R
186 28, 397 5, 281, 842 20 3.79
263 110, 381 29, 030, 203 59 2.03
198 28, 872 5, 716, 656 15 2.62
247 957, 049 236, 391, 103 576 2.44
181 46, 911 8, 490, 891 22 2.59
Total (bituminous)_._._.._.._____ 593, 647 215 | 4,798,361 | 1,031,647,615 | 2,065 2.00
Pennsylvania (anthracite)......._....._. 165, 386 244 | 1,323,088 322, 833,472 453 1.40
Total 1 759, 033 221 | 6,121,449 | 1,352,840,229 | 2,518 1.86

1 Totals in column 5 obtained by calculating averages for United States and not by adding corresponding

figures for each State.
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TaBLE 35.—Men employed, hours worked, and fatality rates at bituminous and
anthracite coal mines for the years ended December 31, 1914 to 1926

Total hours worked (all ities
employees) Fatalities
Average
Year l\gf;lyz[&l' days Per
worked | por gay Per year Total nﬁgg‘r);l
worked
1 2 3 4 5 6 7
1914:
Bituminous. ..o oooooo oo 583, 506 195 | 5,042, 006 982, 529,145 | 1,859 1.89
Anthracite. ... _______.__. 179, 679 245 1,617,111 396, 192, 195 595 1.50
Total. - et 763, 185 207 | 6,659,117 | 1,378,437,219 | 2,454 1.78
1915:
Bituminous 557,456 203 | 4,819,064 977,467,939 | 1,683 1.72
Anthracite. 176, 552 230 | 1,588,968 365, 462, 640 586 1. 60
Total . - 734,008 209 | 6,408,032 | 1,339,278,688 | 2,269 1.69
1916:
Bituminous. ..o 561,102 230 | 4,863,068 | 1,117,387,840 | 1,671 1.50
Anthracite..___._...____._____..____ 159, 869 253 | 1,318,919 333, 686, 507 555 1.66
Total . .o 720,971 235 | 6,181,987 | 1,452,788,095 | 2,226 1.53
1917:
Bituminous...___.______._...______ 603, 143 243 | 5,044,949 | 1,225,922,607 | 2,114 172
Anthracite. ..o .. 154,174 285 | 1,233,392 351, 516, 720 582 1.66
L)) 757,317 251 | 6,278,341 | 1,575,863,591 | 2,696 1.71
1918:
Bituminous.......____...__._..___. 615, 305 249 | 5,024,015 | 1,250,979,735 | 2,029 1.62
Anthracite. ..o . 147,121 293 | 1,176,968 344, 851, 624 551 1. 60
Total. .ot 762, 426 258 | 6,200,983 | 1,599,853, 614 | 2,580 1.61
1919:
Bituminous........._.__.____.___.. 621, 998 195 | 5,027,331 980,329, 545 | 1,688 1.72
Anthracite. ... ____ 154, 571 266 | 1,236,568 328, 927, 088 635 1.93
Total oo 776, 569 209 | 6,263,899 | 1,309,154,891 | 2,323 1.77
1920:
Bituminous. ... .._.._.___.._ 639, 547 220 | 5,148,808 | 1,132,737,760 | 1,781 1.57
Anthracite....__...._______________ 145, 074 271 | 1,160, 592 314, 520, 432 491 1.56
Total - oo 784, 621 230 | 6,309,400 | 1,451,162,000 | 2,272 1.57
1921:
Bituminous_...__.__.__________.___ 663, 754 149 | 5,346,773 796,669,177 | 1,448 1.82
Anthracite.._______._______________ 159, 499 271 | 1,275,992 345, 793, 832 547 1.58
Total . . 823, 253 173 | 6,622,765 | 1,145,738,345 | 1,995 1.74
1922:
Bituminous 687, 958 142 | 5,550,728 788,203,376 | 1,684 2.14
Anthracite_______ 156, 849 151 | 1,254,792 189, 473, 592 300 1.58
Total . ___ 844, 807 144 | 6,805,520 979,994,880 | 1,984 2.02
1923:
Bituminpus ........................ 704, 793 179 | 5,692,358 | 1,018,932,082 | 1,953 1.92
Anthracite_ ... ________ 157,743 268 | 1,261,944 338, 200, 992 509 1.51
Total . . 862, 536 195 | 6,954,302 | 1,356,088,890 | 2,462 1.82
1924:
Bitumiqous -1 619,604 171 | 5,008, 858 856, 514, 718 | 1,906 2.23
Anthracite. 160, 009 274 | 1,280,072 350, 739, 728 496 1.41
Total o oo 779, 613 192 | 6,288,930 | 1,207,474,560 | 2,402 1.99
1925:
Bituminous.....____..______________ 588, 493 195 | 4,760,910 928,377,450 | 1,834 1.98
Anthracite...________._____________ 160, 312 182 | 1,282,496 233, 414, 272 400 171
Total . ... 748, 805 192 | 6,043,406 | 1,160,333,952 | 2,234 1.93
1926:
Bitumin_ous ........................ 593, 647 215 | 4,798,361 | 1,031,647,615 | 2,065 2.00
Anthracite_ ... _______ 165, 386 244 | 1,323,088 322, 833,472 453 1.40
Total . ool 759, 033 221 | 6,121,449 | 1,352,840,229 | 2,518 1.86

Note.—Totals in column 5 are obtained by calculating averages for United States and not by adding. -
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TaBLE 36.—Number of hours to the working day in and about the coal mines in the
United States, by States, for the years 1921 to 1926

8-hour day 9-hour day 10-hour day Men em- ]
ployed Total
other | number
Year than 8,9, ‘ of men
Number | Men em- | Number | Men em- | Number | Men em-|{ or 10 em-
of mines | ployed | of mines | ployed | of mines | ployed hours ployed
per day !
Alabama:
9 25, 809
28,169
30, 035
27, 956
27,097
27,345
401
430
199
167
157
131
3,616
4,035
3,754
3,350
3,638
3,589
141
60
93
83
42
92
14, 529
13, 506
13, 340
12, 954
13, 203
12,815
Georgia and North
Carolina:
2 196 |- 196
3 277 |- 277
3 297 |- 317
4 263 |- 263
3 277 |- 277
3 282 |- 282
497 94, 590 95, 431
477 95, 338 96, 336
455 98,809 |.-.____.._. 99,714
396 88, 950 89, 363
371 | 77,132 77,823
339 75, 057 75,870
256 32,578 2 27 |oo- 82 32, 687
253 32, 645 1 5 |- 558 33,208
264 35,116 1 21 290 35,408
213 27, 347 2 42 |- 169 27, 558
177 22, 588 2 28 |- 116 22,732
179 23, 253 2 30 |-ceoaoos 121 23, 404
134 11, 307 75 11, 386
132 12, 744 113 12, 857
131 11, 353 95 11, 448
179 11,617 478 12,101
154 9, 946 221 10, 167
123 8, 422 447 8,869
130 8,109 98 8, 207
122 7, 51 7,359
209 9, 697 59 9, 761
174 8, 297 264 8, 561
135 27, 704 7, 800
157 7,132 1,010 (- 8,172

1 Includes employees in mines where the established working day was changed during year, or where
the working day was irregular, or which failed to answer the inquiry. .

2 Includes outside employees working 9 or 10 hours a day at certain mines where the established time
for underground work is 8 hours.
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TABLE 36.—Number of hours to the working day in and about the coal mines in the
United States, by States, for the years 1921 to 1926—Continued

8-hour day

9-hour day

10-hour day

Year

Number
of mines

Men em-
ployed

Men em-
ployed

Number
of mines

Men em-
ployed

Number
of mines

Men em-
ployed
other
than 8,9,
or 10
hours

per day

Total
number
of men
em-
ployed

Kentucky:
192

Pennsylvania
minous):

602

45, 449

181, 572
1182, 403

4,481
4,755
5,239
5,372
4,389

514

410
5

pEresas

- L Y T Y )
—
>
J

DO O =Y ow (=3
BEEE PEPREZ

wrggs
(=23
g

? Includes outside employees working 9 or 10 hours a day at certain mines where the established time
for underground work is 8 hours.
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TaBLE 36.—Number of hours to the working day tn and about the coal mines in the
United States, by States, for the years 1921 to 1926—Continued

Year

8-hour day

9-hour day

10-hour day

Number | Men em-
of mines | ployed

Number | Men em-
of mines | ployed

Number | Men em-
of mines | ployed

Men em-
ployed
other
than 8,9,
or 10
hours
per day

Total
number
of men
em-
ployed

Tennessee:
19

7,010 | 630,440

647, 050
658, 809
575, 028
541, 822
549, 290

159, 499
156, 849
157, 743
160, 009
160, 312
165, 386
789, 939

32,057

118,726

8, 484
9,045

160, 009
160, 312
165, 386

759, 033

2 Includes outside employees working 9 or 10 hours a day at certain mines where the established time
for underground work is 8 hours.
3 Includes 816 men working 8 hours prior to September. .
4+ Employees not segregated. Prior to May, 1916, operations were conducted on basis of a 9-hour day.

Since then the 8-hour day is standard.

Number of mines not given.
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TaBLE 37.—Fatalities, by causes, in bituminous coal mines for the

December 31, 1912 to 1927

69

years ended

Cause of accident 1912 1913 1914 1915 1916 1917 1918 1919

Falls of roof and coal .________________ 943 | 1,007 903 818 850 965 | 1,052 878

Underground haulage.___ 292 339 304 267 326 424 440 309
Explosions of gas or coal dust:

Ordinary ‘disaster_ . .. 39 24 44 35 48 68 62 68

Major disaster_ __________________ 216 440 261 235 135 251 41 81

Explosives. ... ... 70 63 56 76 60 55 85 57

Eleetricity . .. .. 75 79 86 85 81 76 77 64

Mining machines......_._.__.________ 7 20 19 11 20 18 17 26

Other causes underground . _ _________ 41 67 41 26 33 51 65 54

All causes underground_ ... 1,683 | 2,039 | 1,714 | 1,553 | 1,553 | 1,908 | 1,839 1,537

All shaft accidents_ __._____._____ 39 32 41 30 34 44 41 39

All accidents on surface. . ...__.__ 96 96 104 100 84 162 149 112

All accidents. .o _.oo__..__.. 1,818 | 2,167 | 1,859 | 1,683 | 1,671 | 2,114 [ 2,029 1, 688

Cause of accident 1920 1921 1922 1923 1924 1925 1926 1927

Falls of roof and ecoal .________________ 937 782 780 948 846 910 994 920

Underground haulage__._____________ 342 271 283 340 296 305 381 300
Explosions of gas or coal dust:

rdinary disaster_____..___._____ 77 46 29 44 42 58 46 39

Major disaster_ - 47 16 269 286 444 244 327 148

Explosives. ... 82 74 55 66 46 49 46 48

Electriéity . ___ 70 76 71 70 72 80 94 94

Mining machines________________ 36 17 21 22 30 35 26 27

Other causes underground 36 58 38 49 29 46 39 49

All causes underground 1,340 | 1,546 | 1,825 | 1,805 | 1,727 | 1,953 1,625

All shaft accidents. ... 25 36 31 17 30 27 22

All aecidents on surface 83 102 97 84 7 85 88

All accidents. . ________________ 1,781 | 1,448 | 1,684 | 1,953 | 1,906 | 1,834 | 2,065 | 1,735

TaBLE 38.—Fatality rates, by
coal mines for the

causes, per million man-h
years ended December 31,

1

ours worked in bituminous
1911 to 1926

Cause of accident 1911 1912 1913 1914 1915 1916 1917 1918
Fallsorroofand eoal_._______________ 0.985 | 0.889 | 0.881 | 0.919 | 0.837 | 0.761 | 0.787 0. 841
Underground haulage.__._____________ .284 .275 . 296 . 309 .273 .292 .346 .352
Explosions of gas or coal dust:

Ordinary disaster_...__________.__ . 014 . 037 . 021 .045 . 036 . 043 . 055 . 049
Major disaster.....__.____.__ L3101 .204 1 .385| .266 | .240 | .121| .205 .033
Explosives. ... .071 . 066 . 055 . 057 .078 . 054 . 045 . 068
Electricity _..___._____________ . 090 .071 . 069 . 087 . 087 .072 . 062 . 061
Mining machines___._________ . 009 . 006 .017 . 019 .011 . 018 .014 .014
Gther causes underground . 038 . 039 . 059 . 042 . 027 . 029 . 042 . 052
All causes underground....._____ 1.801 | 1.587 @ 1.783 | 1.744 | 1.580 | 1.390 | 1.556 1. 470

All shaft accidents_ ______ . 030 .037 . 028 . 042 .031 . 030 . 036 . 033

All accidents on surface . 084 .090 | .084 . 106 .102 .075 . 132 .119

All aceidents_.....______._____. 1.915 | 1.714 i 1.895 | 1.892 | 1.722 | 1.495| 1.724 1. 622

Cause of accident 1919 | 1920 | 1921 1922 L 1923 1924 1925 | 1926
Falls of roof and coal . 0.896 | 0.827 | 0.982 | 0.989 | 0.930 | 0.988 | 0.980 0. 964
Underground haulage . 315 . 302 .340 . 359 .334 . 345 .328 . 369
Explosions of gas or coal dust:

Ordinary disaster________._.______ L069 | .068| .058( .037! .043| .049| .062 . 045
Major disaster . 083 .041 .020 . 341 . 281 . 518 . 263 .317
Explosives. .. . 058 .072 . 093 .070 . 065 . 054 . 053 . 045
Electricity .. ______..__.____ . 065 . 062 . 095 . 090 . 069 . 084 . 086 .091
Mining machines_.__._____ . 027 . 032 .021 . 027 . 021 . 035 . 038 . 025
Other causes underground . 055 . 032 .073 . 048 . 048 . 034 . 050 . 037
All causes underground . ....____. 1.568 | 1.436 | 1.682 | 1.961 | 1.791 | 2.107 | 1.860 1.893
All shaft accidents . 040 .030 . 031 . 046 . 031 . 020 . 032 . 026

All accidents on surface .114 . 106 . 104 . 129 . 095 . 098 . 083 .
All accidents...________._______ 1.722 1.572 1.817 | 2.136 1.917 | 2.225 | 1.975 2. 002

1 Based on total man-hours, underground and surface.
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TaBLE 39.—Fatality rates, by causes, per million tons of bituminous coal produced,

for the years ended December 31, 1912 to 1927

Cause of accident 1912 1913 1914 1915 1916 1917 1918 1919
Falls of roof and coal ................. 2.095 | 2.104 | 2.136 | 1.848 | 1.691 | 1.749 | 1.816 | 1.885
Underground haulage...........____. .649 | 708 | .719| .603| .649 | .768 | .759 . 663
Explosions of gas or coal dust:
Ordinary disaster .087 | .050 . 104 .079 . 095 .123 . 107 .146
Major disaster_ _....... .480 | .920 .618 | .531 - 269 . 455 .071 L174
Explosives. ... .155 | .132 | .133 | .172| .119| .100 | .147 .122
Elgcpnclty ................. . 167 . 165 .203 . 192 . 161 .138 .133 .137
Mining machines_ _.._______._.____.__ .015 . 042 . 045 . 025 . 040 .033 029 . 056
Other causes underground. _......... . 091 . 140 . 097 . 058 . 066 . 092 L112 116
All causes underground 3.739 | 4.261 | 4.055 | 3.508 | 3.090 | 3.458 | 3.174 3.299
All shaft accidents_ ... .087 | 067 . 097 . 068 . 068 . 080 .071 .084
All accidents on surface.....__._. v 213 | 201 . 246 . 226 .167 .203 . 257 .240
All aceidents._._.__...__.._.__.. | 4039 | 4.520| 4.398 | 3.802 | 3.325| 3.831| 3.502 3.623
¢
Cause of accident 1920 1921 1922 1923 1924 1925 1926 19271
Falls of roof and coal _.._._._._.__._._. 1.648 | 1.880 | 1.847 | 1.679 | 1.749 | 1.750 | 1.734 1.770
Underground haulage . 602 . 652 . 670 . 602 . 612 . 587 4665 . 577
Explosions of gas or coal dust:
Ordinary disaster................ .135 L111 . 069 .078 . 087 L112 . 080 .075
Major disaster. . __..._._._...__. . 083 . 038 . 637 . 507 .918 . 469 . 570 . 285
Explosives. oo vocoeiaciiaaaaas .14 .178 . 130 .117 . 095 . 094 . 080 . 092
Electricity . oo .123 .183 .168 .124 .149 . 154 .164 .181
Mining machines___________.__._____ . 063 . 041 . 050 . 039 . 062 . 067 . 045 . 052
Other causes underground............ . 063 .139 . 090 . 087 . 060 . 088 ,068 094
All causes underground......_... 2.861 | 3.222 | 3.661 | 3.233 | 3.732 | 3.321 | 3.40% 3.126
All shaft accidents_ ..._._._....._ . 060 . 060 . 085 . 055 . 035 +058 . 047 .
All accidents on surface......._._ .211 . 199 .242 .171 .174 . 148 . 149 .169
All accidents....._............. 3.132 | 3.481 | 3.988 | 3.459 | 3.941 | 3.527 | 3.602 3.338

1 Rates based on a production of coal subject to revision.
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TaABLE 40.—Index numbers showing comparison of yearly fatality rates per million
man hours worked in bituminous coal mines, with average rate for the 5-year

period 1911-1915

[Average rate 1911-1915=index number 100]

i
Number | Rate,
Cause of accident killed, 1911~ 1911 | 1912 | 1913 | 1914 : 1915 | 1916 | 1917
1911-1915| 19151

Falls of roof and coal 4,678 | 0.902 109 | 99 98 | 102 93 84 87
Underground haulage 1,492 . 288 99 ' 95| 103 | 107 95| 101 120

Explosions of gas or coal dust:
Ordinary disaster 156 . 030 47 1 123 70 | 150 120 143 183
Major disaster_ _____________________ 1,469 . 283 110 37| 136 94 85 43 72
Explosives. .. ... 337 . 065 109 | 102 85 88 | 120 83 69
Electricity - ... ... 417 . 081 111 88 85 107 107 89 7
Mining machines.__._..________________ .013 69 46 | 131 | 146 851 138 108
Other causes underground._.__._________ 214 . 041 93 95 | 144 | 102 66 71 102
All causes underground 8,829 | 1.703 106 93| 105 | 102 93 82 91
All shaft accidents_..._. 173 . 033 91 112 85| 127 94 91 109
All accidents on surface 482 .093 90 97 90 | 114 ‘ 110 81 142
All aceidents.. ... __.._____ 9,484 | 1.829 [} 105 94| 104 | 103| 94 82 94

i
Cause of accident 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926

Falls of roof and coal __.____.___ 93 99 92, 109 | 110| 103 | 110 109 107
Underground haulage...._.._ 122 | 109 | 105! 118 | 125 116 | 120 | 114 128

Explosions of gas or coal dust:
Ordinary disaster. 163 | 230 | 227 | 193 | 123 | 143 | 163 | 207 150
Major disaster_.____._ 12 29 14 71 120 99 | 183 93 112
Explosives.. 105 89 | 111 143 | 108 | 100 83 82 69
Electricity-. 75 80 770 117 | 111 85| 104 | 106 112
Mining machines 108 | 208 | 246 | 162 | 208 | 162 | 269 | 292 192
Other causes underground_..__.____.__.________ 127 | 134 781 178 | 117 | 117 83| 122 90
All causes underground 86 92 84 99| 115| 105 | 124 | 109 111
All shaft accidents._____ 100 | 121 90 94| 139 94 61 97 79
All accidents on surface 128 | 123 | 114 112 139 | 102| 105 89 89
All accidents_ ... ... ._____________ 89 94 86 99 117 | 105! 122 | 108 109

1 Figures in this column are based on 5,185,993,900 total man-hours worked underground and on the surface

in 1911 to 1915, inclusive.
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TaBLE 41.—Index numbers, showing comparison of yearly fatality rates per million
tons of coal produced in bituminous coal mines, with average rate for the 5-year
pertod 1911-1915

[Average rate 1911-1915=index number 100}

X Number | Rate,
Cause of accident killed, 1911- || 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917
1911-1915| 19151
Fallsof roof and coal .__.__.___._________ 4,678 | 2.126 | 117 99 99 | 100 87 80 82
Underground haulage...._....__________ 1,492 | .678 || 105 96 | 104 | 106 89 96 13
Explosions of gas or coal dust: )
Ordinary disaster._._______.___..___. 156 .071 49 | 123 70| 146 | 111 | 134 173
Major disaster_ . _____._____.._.._____ 1,469 .668 || 117 72| 138 93 79 40 68
Explosives. .o . 337 . 153 116 | 101 86 87| 112 78 65
Electricity. .. ... 417 . 190 119 88 87| 107 101 85 73
Mining machines__________ 66 . 030 73 50 | 140 [ 150 83 | 133 110
Other causes underground 214 . 097 99 94| 144 | 100 60 68 95
All causes underground .____________ 8,829 | 4,013 | 113 93 | 106 | 101 87 77 86
All shaft accidents_____._.._..___.._ 173 .079 96 | 110 85| 123 86 86 101
All accidents on surface...__.______. 482 .219 97 97 92 112| 103 76 134
All accidents_ ... 9,484 | 4.311 112 94| 105 | 102 88 7 89
Cause of accident 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926
Fallsof roof and coal ... ... ___._____ 85 89 78 88 87 79 82 82 82
Underground haulage 112 98 89 96 9 89 90 87 98
Explosions of gas or coal dust:
Ordinary disaster 151 | 206 | 190 | 156 97| 110 123 | 158 113
Major disaster._ 11 26 12 6 95 76 | 137 70 85
Explosives._... 96 80 94 | 116 85 76 62 61 52
Electricity--.. 70 72 96 88 6! 78 81 86
Mining machines..._._. 97 | 187 | 210 | 137 167 | 130 | 207 | 223 150
Other causes underground.______________.._..__ 115 | 120 65 | 143 93 90 62 91 70
All causes underground 79 82 71 80 91 80 93 83 85
All shaft accidents._____ 90| 106 76 76 | 108 70 44 73 59
All accidents on surface. 117 | 110 96 91| 111 78 79 68 68
All accidents. o ooooooaooi. 81 84 73 81 93 80 91 82 84

1 Rates in this column are based on 2,199,863,640 tons of bituminous coal mined.
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TaBLE 42.—Coal-mine fatality rates for the United States, 1870 to 1927 1

[Includes underground and surface accidents]

Bituminous coal mines || Anthracite coal mines Total
Per Per Per I Per Per
Year thou- | thou- thou- mﬁfiﬁn thou- | thou- mﬁfif)n
sand | sand sand tons sand | sand tons
em- |300-day 300-day mined em- -|300-day mined
ployed {workers workers ployed |workers
13.47
10. 86
9.20
10.06
9.26
9. 51
9.72
9.20
7.28
6.38
6.82
5.16
6.68
6.04
5.72
6. 58
6.17
5.91
6.09
5.23
4.86
5.61
5.22
5.01
5.19
4.94 5.01 8.45 3.08 4.30 6.06
5.06 4,91 7.97 3.12 4.42 5.98
4.07 5.21 8.43 2.70 4.03 5.39
4.65 5.34 8.57 2.67 4,50 5.91
5.46 4,52 7.26 3.04 4.68 6. 00
4.84 4.99 8.12 2.91 4.38 5.87
4.45 5.79 9.22 2.85 4.62 5.85
3.99 5. 64 8.04 2. 55 4.27 5.08
4.06 5. 57 7.70 2.71 4.28 4.97
4.25 5.72 7.63 3.14 4,40 5.08
5.32 5.15 7.16 3.44 4,87 5.72
4,46 5. 58 7.94 2.95 4. 50 5.34
4.74 5. 40 7.60 3.27 4,54 5.40
5. 58 5.25 7.25 3.38 5.15 5.81
5.07 5.01 6.94 3.46 4.72 5.47
5.26 5.73 8.13 3.48 5.17 5.88
5.14 5.43 8.29 3.63 5.14 5.78
5.17 5.38 7.69 3.45 4.95 5.67
4.72 5.28 7.81 3.39 4,87 5.27
6.46 5.77 8.27 4,81 6.25 6.78
5. 42 5.84 8.14 3. 60 5.54 5.97
5.46 4.79 6.99 3.96 5.35 5.73
5.32 4.65 7.11 3.89 5.30 5. 62
5.50 | 5.25| 7.67| 3.94| 548 589
3 4.82 4.90 7.73 3.65 4.97 5.35
X 4,04 4.48 7.12 3.35 4,46 4.53
L 4.53 4.10 6.75 3.73 4.70 4,89
4. 4. 40 4.05 6. 55 3.22 4. 66 4.78
4.4 3.80 4.33 6.58 3.09 4.44 4.27
Average_ ... 3.37| 475| 431 352 437| 695| s40| 45| 4.7

1 Prior to 1910 certain States did not maintain records of accidents. The above fates are based exclusively
on tonnage and men employed in States for which accident records are available.
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TABLE 42.—Coal-mine fatality rates for the United States, 1870 to 1927—Contd.

Bituminous coal mines || Anthracite coal mines Total
1
Per Per Per Per Per Per
Year thou- | thou- | T || thou- | thou- | T || thou- | thou- | Ter
sand | sand mtlgl];gn sand | sand mtltl)g(sm sand | sand mtltl)ll;gn
em- 300-day mined em- |300-day mined em- |300-day mined
ployed |workers| ployed |workers ployed |workers
3.33 3.47 4.11 6.34 3.09 3.93 3.77
3.83 3.77 3.98 5.84 3. 56 4.25 4.14
3.50 3.75 3.83 5. 58 3.38 3.94 3.80
3.62 4.11 4.64 7.21 2.99 4.28 4.19
3.13 3.38 3.74 5.48 2. 90 3.78 3.45
3.48 3.70 4.06 6.07 3.18 4.03 3.86
3.48 3.43 3.80 6.05 l 2.42 4.20 3.94
3.99 1.91 3.81 5.49 || 2.35 4.90 4.16
3.46 3.23 3.62 5.45 2.85 4.39 3.74
3.94 3.10 3.39 5.64 1 3.08 4.80 4.20
3.53 2.50 4.12 6. 47 i 2.98 4.65 3.84
3.67 2.83 3.7 5. 80 1 2.73 '4.58 3.96
3.60 2.74 3.37 5.36 3.32 4.50 3.83
3.34 3.05 [...__... 6.06 2,94 |_______. 3.70

2 Subject to revision.

TaBLE 43.—Accident rates in different branches of mineral industries in 1926,
compared on a 300-day basts (length of shift not considered)

! Men employed Numberkilled
| or injured per
- thousand 300-
Aver- Equiva- day workers
Branch of mineral industry | 288 lent in | Man shifts |Killed |Injured
acti); o Actual | 300-day
number | workers In-
(calcu- Killed jured
lated)
221 759,033 | 559,426 | 167,827,732 | 2,518 ¢ 4.50 |oocoooo
291 127,823 | 123,870 | 37,160,978 4 30,350 | 3.47 | 245.01
321 32,723 35,040 | 10,511,974 121 | 10,102 | 3.45 | 288.30
292 33, 940 32,982 9, 894, 645 108 | 9,878 | 3.27 | 209.50
276 33,158 30,479 9, 143, 849 129 | 4,082 | 4.23 | 133.93
nes

sissippi Valley)._________. 265 14,479 12,771 3,831,191 39| 3,85| 3.05| 304.20
Nonmetallic mineral mines.| 279 13, 523 12, 598 3,779, 319 33| 2,403 | 2.62 | 190.74

All quarries (including outside
works) . __________________ 271 91, 146 82,361 | 24,708,400 154 | 13,201 | 1.87 | 160.28
Cement rock quarries..._.._.| 319 : 22, 996 24,427 7,328,157 371 2,004 1.51 | 85.72
Granite quarries_____.__ o] 254 10, 612 8, 967 2, 690, 144 20| 1,660 | 2.23 | 185.12

Limestone quarries........_.; 253 39, 039 32, 947 , 884, 060 69 | 6,611 2.09 | 200.

Marble quarries.._._._.._... 297 5,457 5,400 1, 620, 023 9 782 | 1.67 | 144.81

Sandstone and bluestone
quarries....._.._....._....... 236 4,918 3,872 1,161, 530 4 626 | 1.03 | 161.67
Slate quarries. .. 267 4, 304 3,831 1, 149, 334 8 700 | 2.09 | 182.72
Traprock quarries 229 3,820 2,917 875,152 7 728 | 2.40 | 249.57

All quarries (excluding outside
WOrks) . _______ ... 253 50, 620 42,708 | 12,812,387 110 | 8,006 | 2.58 | 187.46
All quarries (outside works only) | 294 40, 526 39,653 | 11,896,013 44 | 5,195 | 1.11 | 131.01
Metallurgical plants.__________. 341 57,726 65,687 | 19, 706,098 48 | 7,279 .73 | 110.81
Ore-dressing plants__ 313 16, 685 17,385 5,215, 376 13 | 2,204 .75 | 131.95
Smelters...____. 357 24,399 , 049 8, 714, 596 20| 3,181 .69 | 109. 50
Aurxiliary works. 347 16, 642 19, 253 5,776,126 15 | 1,804 .78 | 93.70
All coke ovens_ . _.___... 315 23,115 24,288 , 286, 605 51| 1,922 | 2.10| 79.13
Beehive coke ovens. .. 220 6, 605 4, 847 1,454,243 6 645 | 1.24 | 133.07
By-product coke ovens._.___ 358 16, 510 19, 441 5,832,362 45 | 1,277 | 2.31| 65.69
Total, 1926_.._________.._. 242 | 1,058,843 | 855,632 | 256,689,813 | 3,201 | 52,752 | 3.74 | 178.09
Total, 1925______________._.____ 222 | 1,049,579 | 777,896 | 233,368,875 | 2,824 ,704 | 3.63 | 197.21

1 Not available.
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