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METAL-MINE ACCIDENTS IN THE UNITED STATES
DURING THE CALENDAR YEAR 193212

By WiLLiam W. Apaums 3

INTRODUCTION

A more favorable accident-prevention record was made by the
metal-mining industry of the United States in the calendar year 1932
than in any other year since 1911, when yearly records of accidents
were first published by the United Statées Bureau of Mines. The
combined rate covering both fatal and nonfatal accidents was the
lowest on record. The accident-frequency rate covering nonfatal
injuries was the best ever recorded, and the fatality rate was lower
than for any other year except 1928 and 1931.

Due to the unfavorable economic conditions that prevailed during
the year the number of men employed at the mines in 1932 was
smaller than in previous years, as were also the average number of
workdays per man and the total number of man-hours worked by all
employees.

Reports received by the Bureau of Mines from operating companies
in all States showed a total of 53,288 men employed in and about all
metal mines and nonmetallic mines other than coal mines. This
figure is the summation of the average number of employees at
individual mines, the average for each mine being the average number
of men working at the mine during such part of the year as the mine
was in operation (not the total number of names on the pay roll). It
does not, however, include the large number of individuals, probably
10 to 20 thousand or more, who during the past 2 or 3 years have spent
much of their time prospecting for gold or panning for gold in numer-
ous localities in the Western States. The total working time for all
employees exclusive of work of this character (that is, the total
exposure to occupational hazards) was 11,095,167 man-shifts or
92,038,326 man-hours, an average of 208 shifts, or 1,727 hours for
each of the 53,288 employees.

Men working underground numbered 31,321 and averaged 1,675
hours of exposure or employment per man. Open-cut mines em-
ployed 5,325 men, who averaged 1,598 hours per man. Workers at
surface shops and yards at the mines (not including mills and smelters)
numbered 16,642; they averaged 1,866 hours of exposure per man
during the year.

! Work on manuscript completed Nov. 9, 1933, .
2 The statistical canvass of the metal-mining industry and the work incident to the preparation of the

stfa{/i[gtical tables in this publication were conducted by Mrs. M. E. Kolhos and L. E. Geyer of the Bureau
of Mines.

2 Chief statistician, demographical division, U.S. Bureau of Mines.
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2 METAL-MINE ACCIDENTS IN THE UNITED STATES: 1932

Accidents resulted in 107 deaths and 5,014 nonfatal lost-time
injuries, each injury resulting in disability for more than the remainder
of the day on which the accident occurred. The nonfatal injuries
included 10 permanent total disabilities and 167 permanent partial
disabilities. As the men were exposed to hazards for 92,038,326 man-
hours, the fatality rate per million hours was 1.16 and the nonfatal-
injury rate 54.48. The previous year’s rates were 1.01 and 55.76,
respectively.

The fatality rate for men employed underground increased slightly
and the injury rate remained stationary; both the fatality and injury
rates for open-cut mining increased; the fatality rate for surface
employees increased, and the injury rate declined.

The chief causes of fatal accidents were falling rock or ore from the
roof or wall, explosives, and falls of persons down chutes, winzes,
raises, or stopes. Nonfatal injuries of a temporary character were
due mainly to falling roof or wall, loading rock at the working face,
haulage, hand tools, and drilling.

Among the larger mining States—those employing 1,000 or more
men—South Dakota had the best fatality record. This State
employed 1,473 men for 3,829,054 man-hours without a fatal accident.
The best nonfatal-injury record was that of Minnesota, where the
3,611 men employed in mining worked 6,258,736 man-hours with
only 88 injuries, the relative frequency being 14.06 injuries per million
man-hours of exposure.

Table 1 shows the relative standing of the States that employed
1,000 or more men, classified according to fatality and injury rates.

TaBLE 1.—Relative standing of States having 1,000 or more men employed at mines,
in 1932, classified according to number of men employed and fatality and injury
rates per million man-hours of labor performed

Ixt‘elap {\}Iumf Ittela- Fatal- 1§ela~ Inj
ive er o ive : ive njury
stand- State men em-| stand- State r;,gl stand- State rate |
ing ployed ing ing
1| Michigan______. 7,368 1 1 | Minnesota.-..._..| 14.06
2 | California 5, 646 2 2 | Alabama... .| 23.92
3 3,750 3 3 A
4 3,511 4 4
5 3,232 5 5
6 3,149 6 6
7 2,888 7 7
8 2,711 8 8
9 2, 200 9 9
10 2,095 10 10
11 | Colorado._._._._.| 1,891 11 11
12 | South Dakota... 1,473 12 12
13 | New Mexico....| 1,442 13 13
14 | Nevada._.___.___ 1,345 14 14
15 | Texas ... , 15 15
16 | Tennessee ._.... . 16 16
Total United Average United
States______. 53,288 |l_.._._. States__._.____ L16 ...

1 Number of deaths or injuries per million man-hours of exposure.
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4 METAL-MINE ACCIDENTS IN THE UNITED STATES: 1932
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The facts brought out statistically in this publication are made
known through an examination of reports voluntarily furnished by
mine-operating companies throughout the country. Were it not for
this cooperation of the operators, it would be impossible to obtain
comparable records of mine accidents in different States, because of
the different bases on which such records are prepared for State pur-
poses. As comparable records are essential to the study of safety in
mines and are especially needed when basic mining conditions are
similar in many States, special acknowledgment is made to the mining
companies whose courtesy in furnishing reports of their operation has
made possible the preparation of comparable records of accidents for
the entire metal-mining industry.

RELATION OF STATISTICS TO CALENDAR YEAR

This and all other regular statistical reports published by the
United States Bureau of Mines relate to calendar years. The data
contained in this bulletin are intended to show the number of deaths
and injuries resulting from accidents that occurred during the calendar
year 1932. While every effort has been made to obtain complete and
accurate figures covering accidents at all mines, it is possible that in a
few cases the figures cover a fatality in 1932 that resulted from an acci-
dent that occurred late in 1931. No such cases, however, are known
to the writer.

For accident-prevention studies, accidents should be charged to the
year when they occurred, so that they may be studied in connection
with the causes and conditions that produced them. The figures in
this publication are intended to cover only deaths and injuries that
resulted from accidents that occurred in 1932.

SCOPE OF STATISTICS

The tables in this paper are based on reports from 3,044 mines
which were operated all or part of the year. Reports for mines in
Alaska were furnished by the Territorial mine inspector and those for
mines in California by the industrial commission of that State.
Reports for all other States were received directly from the operatin
companies, except those for Arizona and Idaho; these were receive
from the companies through the offices of the State mine officials of
those States. Reports for all States cover mines employing any men,
whether producing or nonproducing mines; many prospects are also
included. It is believed that the figures published are reasonably
complete for the metal-mining industry.

CLASSIFICATION OF MINES

Tables on the following pages are arranged to represent five divisions
of the mining industry, as follows:

Copper mines—This group comprises all of the copper mines
reported in operation in which copper was the principal mineral
produced.

Gold, silver, and miscellaneous metal mines.—This group comprises
gold mines (both lode and placer), silver mines, lead-silver mines,
gold-silver mines, lead and zinc mines other than those in the Missis-
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sippi Valley, and mines working ores of quicksilver, manganese,
manganiferous iron, tungsten, vanadium, chromium, etc. Pyrite
mines are included, as the cinder is used in some metallurgical works
for its iron and copper content, and bauxite mines because bauxite is
the main source of metallic aluminum.

Iron mines.—All iron mines are included in this group except those
whose ores are valuable chiefly for their manganese content.

Lead and zinec mines (Mississippi Valley).—This group comprises
the lead and zinec mines of the Mississippi Valley only, but it also
includes fluorspar mines in Illinois and Kentucky.

Nonmetallic mineral mines.—The nonmetallic mineral mines include
those producing asbestos, asphaltum, barite, borax, emery, feldspar,
flint, fluorspar (except in Illinois and Kentucky), garnet, graphite,
gypsum, kaolin, lithia, magnesite, mica, mineral paint, phosphate
rock, quartz, salt, soapstone, sulphur, tale, and tripoli. Coal mines
are not included, and the records do not cover properties that produce
stone, clay, or sand and gravel.

CLASSIFICATION OF INJURIES

Statistics of accidents, employment, and mining methods at metal
mines and all other mines except coal mines have been compiled by
the Bureau of Mines since 1911. From 1911 to 1914, inclusive, the
Bureau’s classification of nonfatal injuries covered two groups:
“‘Serious’’ injuries disabling a workman for more than 20 days and
“slight” injuries causing disability not exceeding 20 days but longer
than the remainder of the day of accident. Beginning with 1915 and
continuing through 1929 a ‘“‘serious’’ injury, as the term was used in
the Bureau’s reports, signified a temporary injury disabling an
employee more than 14 days. Beginning with 1930 all temporary
injuries have been included in a single group, each injury causing
disability for more than the remainder of the day on which the
accident occurred.

TABLE 3.—All mines: Number of active mines, men employed, and number of man-
days, by States, during the year ended Dec. 31, 1932

Men employed Man-days
Num-
State ber of Und o Und o
mines | Under pen- nder- pen-
ground Surface cut Total ground Surface cut Total

2,103 713 72| 2,888 218, 403 78, 395 9, 284 306, 082
983 | 2,166 |..__... 3,149 264,072 | 485,147 | ... 749, 219
2,496 850 404 | 3,750 491,767 | 203,978 77,636 773,379
3,472 | 1,957 217 | 5,646 779,624 | 436,182 35,697 | 1,251, 503
1,370 471 50 | 1,801 [ 351,710 | 117,960 8,233 477,903
........ 274 484 758 |ocoooooo_--| 65,484 98, 457 163,941
70 44 168 282 15, 358 12, 964 40, 366 68, 687
2,398 818 16 | 3,232 476,618 | 144,117 1,795 622, 530

14 61 118 , 687 1,046 , 06 ,
85 17 21 123 8,819 1,862 2,013 12,694
568 191 5 764 87, 532 37,632 7! 125,914
71 43 245 359 7,396 28, 820 40, 464
4,284 | 2,908 176 | 7,368 779,626 | 578,739 24,842 | 1,383,207
1, 501 7 1,257 | 3,511 291,123 | 158, 232,978 682, 781
1,751 177 2, 095 280, 621 27,393 24,119 332,133
1,830 368 21 2200 475, 213 97,188 1 572, 521
657 418 270 | 1,345 58, 78, 639 45,424 282, 357

541 92 635 132, 967 22,877 )

832 336 274 | 1,442 236, 149 084 46, 791 3566,
743 2 15 960 129, 570 48,114 180, 011

g 2,327 5
91 28 57 176 22,353 6,963 11,310 40, 626
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TaABLE 3.—All mines: Number of active mines, men employed, and number of man~
days, by States, during the year ended Dec. 31, 1932—Continued

Men employed Man-days
Num-
State ber of Und o Und o
mines | Under- pen- nder- pen-
ground Surface cut Total ground Surface cut Total
Oklahoma._...._..... 19 834 80 42 956 144, 209 12,744 5,615 162, 568
Oregon. ... - 104 154 180 |- oo_.__ 334 21, 663 (3 N I 47,416
Pennsylvania. - 11 59 89 184 332 5,101 5,875 13,198 24,174
South Dakota. - 22 795 656 22 | 1,473 258,867 | 217,378 2,344 478, 589
'ennessee. . - 13 460 338 208 | 1,006 101, 909 s 38,330 221,448
Texas. ... - 20 128 | 1,027 82| 1,237 35,816 | 360, 764 13, 054 409, 634
Utah. - 92 | 1,756 598 357 | 2,711 486,628 | 162,795 | 117,650 767,073
Virgiqia_. - 17 263 381 171 815 43, 081 55, 386 21,121 119, 588
Wgshmgton. - 56 183 62 41 286 24, 409 8,671 5,177 38, 257
‘Wisconsin. . - 7 391 173 5 569 85, 169 34, 092 1, 500 120, 761
‘Wyoming . _ - 26 24 11 6 41 2, 369 331 , 427
Other States1_.._.__ 34 385 207 154 746 71,491 21, 564 21,204 114, 259
Total ___...___ 3,044 | 31,321 | 16,642 | 5,325 | 53,288 | 6,493,614 [3,667,648 | 933,905 |11,095, 167

1Includes Arkansas, Connecticut, Louisiana, Maine, Maryland, Massachusetts, New Hampshire,
Ohio, South Carolina, and Vermont.

TaBLE 4.—All mines: Number of man-hours of ex
States, during the year ended

sure and average days active, by
ec. 31, 1932

Man-hours of exposure

Average days

Average hours per man

active per year
=] =] o
State g E} g
o - o - o -
g g ¢ Blgl|d Plag|s
3 & §' g |8 i R g § K]
151 = a ° = =]
= @ ) Sl8|&8|&|85 8|8 1&
122,576| 755,050 90,427 104] 110| 129/ 106| 1,009| 1,059| 1, 256| 1,028
112,576| 3,881,176|. .. ... 269| 224{____| 238| 2,149| 1,792|_.__.__ 1,903
929, 722{ 1,631,204 620, 197| 240| 192| 206| 1,574 1,919| 1, 537| 1,648
238,993 3,527,052{ 285,910/10, 225| 223| 165 222 1,797| 1,802 1,318| 1, 780
813,085 942,113 67,370| 3,822, 568( 257| 250| 165 253| 2,053| 2, ,347] 2,021
.......... 604,607| 957,027| 1,561, 634|-.__( 239( 203| 216|..____{ 2,207| 1,977 2,060
1 114,640 418,652 686,872| 219] 295| 240| 244| 2,194] 2, 605 2, 492| 2, 436
3,814,897| 1,158, 572 15, 960 4, 429| 199| 176| 112| 193] 1,591) 1,416 998] 1, 544
y 8, 368 132| 75 83| 1,114 598 400 684
), 14, 628 16,100, 100, 535/ 104| 110{ 96 103| 821 767| 817
740,760, 341,658 6,000 1,088,418| 154| 197| 150| 165| 1,304| 1,789 1,200 1,425
62, 810 38, 482 ,197|  389,480| 104| 99| 118| 113! 885 895| 1,176 1,085
6, 184, 185| 5,305,229| 218, 511(11, 707, 925| 182( 199| 141| 188/ 1,444 1,824| 1,242 1, 589
1,578, 769| 2,325,938| 6, 258, 736| 194| 211| 185| 194| 1, 568] 2,097| 1,850 1, 783
2, 244, 880, ,942| 197,135 2,660,957 160{ 155/ 144| 159| 1,282 1, 237| 1, 180| 1,270
799,286 777,4 260 60 2,076 2,113/ 480| 2, 081
1,265,150 635,242 363, 395( 2,263,787 241! 188] 168| 210| 1,926| 1, 520| 1,346/ 1, 683
1,063,909 183,021 , 880| 1,249, 810| 246 249| 180( 246| 1,967| 1,989| 1,440( 1,968
855,678 586,672 374,328| 2,816, 678| 284| 218| 171| 247| 2,230| 1,746 1,366| 1,953
1,010, 09, 06 ,906| 1,441,636 174| 238| 155 188| 1,360| 2,025| 1,460| 1, 502
208, 413 59,824| 113, 100, , 337 246 249 198| 231| 2, 2,137f 1,984| 2,167
1,160, 101; 104, 367] 46,644 1,311,112f 173| 159 134| 170| 1,391} 1,305/ 1,111} 1,371
176,375 212,021f__.________ 141) 143(..__| 142] 1, 1,178|._.___ 1,163
, 800) 55,929 126, 716 66| 72| 73| 759 628 689 685
2,070, 936| 1, 739, 020) 19, 3,829,054| 326/ 331| 107| 325 2,651 868 2, 599
744, 375, 740| 1, 944, 222| 240| 129 1,793| 2, 1,261} 1,774
925| 2,934, 120, 048| 3,34 280| 351( 159( 331| 2,242 2, 857| 1,464 2,701
3,894,813| 1,311,437 941, 200| 0| 277| 2,218} 2,193 2,636 2,268
345,374 606, 213,845 1,166,011| 164| 145| 124| 147| 1,313| 1,503 1,251| 1,431
194, 397| 70, 263| 41,416| 306,076/ 133 126/ 134( 1,062 1,133 1,010{ 1,070
430 310, 364 2, 218| 197| 300{ 212/ 1,853| 1,794 2,400 1,840
18, 702 5, 3, 115 y 99| 66| 55| 84 779| 506| 519 668
641,045| 186,123| 202,093| 1,029, 261| 186 104| 138 l53| 1,665 899| 1,312 1,380

52, 475, 371|31,051,9es| 8,511, 019|92, oas,azol 207, 220 1751 208] 1, e75l 1,866] l,698| 1,727

1 Includes Arkansas, Connecticut, Louisiana, Maine, Maryland, Massachusetts, New Hampshire, Ohio,
South Carolina, and Vermont.
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TaBLE 5.—All mines: Fatalities and injuries and rates per million man-hours,
by States, during the year ended Dec. 31, 1932

Rates per million man-hours

Number injured
Number | ™ (timo lost, 1 day
or more) Killed Injured
State
E E g E
o + o = o o -
=} =} 12
BlgE._ | Blgli . |BlEl: el
3 21 3 |€18| B |8 3 L] & g 2
2|58 B |5]|&] 8 |2 ] = | 5| & | 8
PlalCle| P |a|o| & |B = 5l & | o | &
5 13 71 0. 94 23,92
114{ 100|-...[ 214 2, 37| 35.70
252 34 14 00 3|2. 04 22, 56| 48.53
753\ 161 15[ 929 3. 37| 52.46) 92.42
357 54 9| 420 7|2. 84(3. 57. 32{133. 59|109. 87
...... 20| 28| . 30.
5 4 8§ 24.75
3290 73 1 80.77
R B | 74.38
7 Q... 79. 57
55 11|..__ 60. 64
1.... 53.92
5| 2921 32| 3 27.93
1 50| 13| 25 14.06
2 121} 1| 9 49.23
8 240| 35 60.07
2| 88/ 15 19 53.89
New Jersey . 1 51 3|.___ 3. 21
New Mexico. . 1 115 20| 18| 32
New York....___| 1 36 3 1 27.76
North Carolina__|.__|-._|__|.... 9 4/ 3 BTG O Y O O DO SN 41,
Oklahoma.. -1 _- 153) 12| 2| 167 127. 37
Tegon. ... - . R R ) 13|.... 17| 43.77
Pennsylvania. _. -
South Dakota. 47.79
Tennessee--..... 27.26
Texas. 34.12
Utah. 94.84
Virginia.. 43.74
‘Washington 52.27
‘Wisconsin.. 00| 53. 50
‘Wyoming._____...
Other States 1._ 371 3 25 65 S 63.15
Total._.... 88| 17| 2| 107| 3,920| 847| 247| 5,014 .55 .23| 1.16 54.48

! Includes Arkansas, Connecticut, Louisiana, Maine, Maryland, Massachusetts, New Hampshire, Ohio,

South Carolina, and Vermont.
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12 METAL-MINE ACCIDENTS IN THE UNITED STATES: 1932

TaBLE 8.—All mines: Accidents, by States and severity of injury, during the year
ended Dec. 31, 1932

Nonfatal
Total
. Grand
State Killed non-
P ggg’;a' Pﬁzﬁlf' Tempo- fatal total
total! | partial ? rary

Alabama._._____.______ ... 2 1 12 58 71 73
Alaska.. i ) P, 5 209 214 219
ATIZODA - oL [: ) I 1 289 300 309
California_ ... ______. P13 18 911 929 054
Colorado-- ..o ... 11 1 11 408 420 431
Florida. ... .. [ 1 47 48 49
Georgia. .. .. e I 17 17 17
Idaho oo |9 |emaeeas 19 384 403 412
Tinois . - o 2 6 6 6
Towa e 1 7 8 8
KaNSAS o o m e oo e oo P I 1 65 66 70
Kentueky.._ e 21 21 21
Michigan. . ______________________________ 5 faceman 8 319 327 332
Minnesota. - ... . . ... 2 | 8 80 88 90
Missouri- ... .. £ 3 IR 15 116 131 134
Montana__.____. ... ... L35 O 275 275 283
Nevada__....____._____ . P2 I 5 117 122 124
New Jersey - oo N P 8 46 54 55
New MexiCo_ ..o . .. 1 1 5 147 153 154
New York.__________ ... 2 I (. 40 40 42
North Carolina 16 16 16
Oklahoma..._.. 6 161 167 169
Oregon. - -] 17 17 17
Pennsylvania. [ N SR,
South Dakota_.....__.. .. ___..____.______ 1 4 178 183 183
Tennessee. . cocoocooooooimcamcaecaae) 2 |eeccaoaes 2 51 53 55
Texas. .- 4 110 114 116
Utah_. 4 18 561 583 592
Virginia____________ .| 1 |eeemo 3 48 51 52
Washington._ ... oo 1o 1 15 16 17
Wisconsin. ... ___._ ... ____ 2 oo 54 56 56
Wyoming. - oo _ [ I O (SRR N A
Other States 4 ____ | |eemaaos 1 64 65 65

Total. oo 107 10 167 4, 837 5,121

5,014

! Permanent total disability: Loss of both legs or arms, 1 leg and 1 arm, total loss of eyesight, paralysis,
or other condition permanently incapacitating workmen from doing any work of a gainful occupation.

.2 Permanent partial disability: Loss of 1 foot, leg, arm, hand, eye, 1 or more fingers, 1 or more toes, any
dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial

disability.

3 Disability for more than the remainder of day of accident. - . .
4 Includes Arkansas, Connecticut, Louisiana, Maine, Maryland, Massachusetts, New Hampshire, Ohio.

South Carolina, and Vermont.
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TABLE 9.—All mines: Accidents, by causes and severity of injury, during the year
ended Dec. 31, 1932

Nonfatal
: : Grand
Cause of accident Killed | perma- | Perma- total
nent nent Tempo- | Total
totalt | partial? | T3V 3 | nonfatal
Underground:
1. Fall of rock or ore from roof or wall. .. 27 1 28 699 728 755
2. Rock or ore while loading at working
face .. ... - 5 455 460 460
3. Hand tools.- 7 345 352 352
4. Explosives. 12 51 63 82
5. Haulag 2 25 409 436 440
6. Falling down chute, winze, raise, or
170) o T 8 |oican 6 198 204 212
7. Run of ore from chute or pocket._.... ) O P, 1 98 99 100
8 Drilling. .l 1 9 341 351 351
9. Electricity P2 R IO, 16 16 18
10. Machinery_._.....___. 2 1 8 59 68 70
11. Mine fires.._____.___._______ 1 1 1
12. Suffocation from natural gases._ 8 8 13
13. Inrush of water_.__..________ 1 1 1
14. Stepping on nail . 51 52 52
15a. Handling materials (other than
TOCK OF OT€) - _ oo oomnns 1 1 6 265 272 273
15b. Other causes. ... . ..__._._. 1 2 13 652 667 668
Total, underground._..______________ 70 8 121 3,649 3,718 3,848
Shaft:
16. Falling down shaft...______.__._.._. - (RN P 13 13 16
17. Objects falling down shaft. 2 o 1 36 37 39
18. Breaking of cables___..__ 8 FRORSIIN SISO HPRIIPIN N, 1
19, Overwinding . .o oo e e e
20. Skip, cage, or bucket. ...___.__...... 8 1 3 43 47 55
21. Other causes............__._. 4 |- 2 43 45 49
Total_, shaft______.__....._.... 18 1 6 135 142 160
Surface:
22. Mine cars, mine locomotives, grav-
ity or aerial trams._________________ 41 41 43
23. Railway cars and locomotives. . ... 6 10 12
24. Run or fall of ore in or from ore bins. 17 17 17
25. Falls of persons .- 135 139 141
26. Stepping on nail. 20 20 21
27. Hand tools.... 107 112 112
28. Electricity. ... _______._________ 6 7 I
29. Machinery 76 87 89
30a. Handling materials. 147 151 153
30b. Other caUSeS. oo ceoeoo oo oas 259 263 265
Total, surface. ..o . ... 17 |eccoaaooe 33 814 847 864
Open-cut:
31. Falls or slides of rock or ore_..._._... 1 1 1 33 35 36
32. Explosives....__..._.___. 1 1 1 2 3
. Haulage_.._. 20 20 20
34. Power shovels. 1 17 18 18
35. Falls of persons.._..._. 1 17 18 18
36. Falls of derricks, booms, ete. - - oo feceacomooafomoocccefceceeae 1 1 1
37. Run or fall of ore in or from ore bins. |- .- ..._|o oo 1 1 1
38, Machinery. .. . ... 1 14 15 15
39. Electricity ool 3 3 3
40. Hand too)s_ oo oo faccmoo e 22 22 22
4la. Handling materials. - 1 53 54 54
41b. Other causes_ -« .o oo fooooooo] 1 57 58 58
Total, open-eut - ..ccoeooocaeooo 2 1 7 239 247 249
Grand total N 107 10 167 4,837 5,014 5,121

! Permanent total disability: Loss of both legs or arms, 1 leg and one arm, total loss of eyesight, paralysis,
or other condition permanently incapacitating workman from doing any work of a gainful occupation.,

2 Permanent partial disabilify: Loss of 1 foot, leg, hand, eye, 1 or more fingers, 1 or more toes, any dislo-
cation where ligaments are severed, or any other injury known in surgery to be parmanent partial disability.

3 Disability for more than the remainder of day of accident.
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TaABLE 10.—All mines:

METAL-MINE ACCIDENTS IN THE UNITED STATES: 1932

Causes of fatalities and injuries, showing percentage due

to each cause and corresponding rates per million man-hours during the year

ended Dec. 31, 1932

Number killed Number injured
Per million Per million
Cause of accident Percent of ‘man-hours Percent of man-hours
Grand | Class | Grand | Class | Grand | Class | Grand | Class
total | total | total | total | total | total | total | total
Underground:
. Fall of rock or ore from roof or
wall . 19.27 7.91 13.87
2. Rock or ore while loading at
working face. 12.17 5.00 8.77
3. Hand tools..._........_. 9.32 3.82 6.71
4. Exploswes 1.67 .68 1.20
5. Haulage._...._.._.. 11. 54 4.74 8,31
6. Falling down chute,
5.40 2.22 3.89
Run ot ore from chute or pocket._ 2,62 1.08 1.89
8. Drilling. - 9,29 3.81 6.69
9. Electricity ..o - .42 17 .30
. Machiner - 1.80 .74 1.30
11. Mine fires. .03 .01 .02
12. Suffocation from natural gases._. .21 .09 .15
13. Inrush of water. - .03 .01 .02
14. Stepping on nail___ 1.38 .56 .99
15a. Handling material: n
rock or ore... - 7.20 2.96 5.18
15b. Other causes. . - 17.65 7.25 12,71
Total, underground.._...._____ 65. 42 | 100. 00 76 1.33 | 75.35| 100.00 | 41.05 72.00
Shaf
2.80 .03 .06 .26 9.15 .14
1.87 .02 .04 .74 | 26.06 .40
.93 .01 02 |
7.48 .09 .15 .93, 33.10 .51
3.74 .05 .07 .90 | 31.69 .49
16.82 | 100.00 . .34 2.83 | 100. 00 1.54
Surfaoe
22. Mine cars, mine locomotlves,
1.87 | 11.76 .02 .06 .82 4,84 .44 1.32
1.87 | 11.76 .02 .06 .20 118 1 .32
ins - .34 2.01 .18 .55
. Falls of persons.. 2.77 1 16.41 1.51 4.48
26‘ Sbepgmg on nail_. .01 .40 2,36 .22 .64
27. Hand £00ls_ oo oo | e e ] 2.23| 13.22 1.22 3.61
28. Electricity. . .13 .14 .83 .08 .23
29. Machinery..._.. . .06 1.73 | 10.27 .94 2.80
30a. Handling materi: . .06 3.01 | 17.83 1.64 4.86
30b. Other causes._._. .02 .06 5.25 | 3105 2.86 8.47
Total, surface. ........_____.... .18 .56 | 16.89 | 100,00 9.20 27.28
Open-cut:
31 Falls or slides of rock or ore. .93 | 50.00 .01 .12 L7010 1417 .38 4.11
2. Explosives. . . . .04 .81 .02 .23
33. Haulage. ... - .40 8.10 .22 2.35
34, Power shovels_..____ . |\ | |eeeo_.__ - .36 7.29 .20 2.11
35. Falls of persons.... oo fomo oo - .36 7.29 .20 2,11
36. Falls of derricks, booms, etc. - .02 .40 .01 .12
37. Run or fall of ore in or from o
ins._... - .02 .40 .01 .12
38. Machinery - .30 6.07 .16 1.76
39. Electricity ... | |eea - .06 1.22 .03 .35
40. Hand tools.._._. - .44 8.91 .24 2.58
4la. Handling mater: 2| 1.08) 21.86 . 59 6.34
41b. Other causes. - - . o |oceoo o |ooo i |eoa 116 | 23.48 .63 6.81
Total, open-cut._.._.._._....___ 1.87 | 100. 00 .02 .23 4.93 | 100.00 2.69 29. 02
Grand total . ___________________ 100.00 |- 116 |-ccoooe 100.00 [--oooooo 54.48 | __
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CLASSIFICATION OF ACCIDENTS BY KIND OF MINE

Copper mines.—The fatality rate for copper mines in 1932 was the
same as in 1931—1.24 per million man-hours of exposure. However,
the nonfatal-injury rate showed a decided and gratifying decline
(from 62.90 to 46.16). The number of men employed fell from
19,687 to 9,555; and the amount of labor perférmed, which represents
the period during which the employees were exposed to the hazards of
their occupations, was only 18,608,421 man-hours, 55 percent less
than in 1931. The average employee in 1932 worked 240 shifts or
1,948 hours, compared with 258 shifts or 2,084 hours in 1931. Acci-
dents resulted in 23 deaths and 859 nonfatal injuries that disabled
the employee for more than the remainder of the day on which the
accident occurred.

Michigan, Arizona, Montana, and Utah reported the largest
number of man-hours of work done. Michigan and Montana reduced
their accident-frequency rates covering fatalities and injuries at
copper mines, while the corresponding rate for Utah was slightly
higher than in 1931. In spite of this increase, however, the rate for
Utah was still much lower than that for the other three States due
largely to the fact that copper mining in Utah is conducted chiefly by
open-cut mining methods which usually are less hazardous than
underground work. The comparative accident-frequency rates per
million man-hours of exposure in 1931 and 1932 for the four States
named was as follows:

1931 1932
71.1 37.8
52.1 52.1
76.4 65.1
15.7 17.4

Gold, silver, and miscellaneous metal mines—The combined fatality
rate for mines included in this group was higher than in 1931 but
the rate for nonfatal injuries was reduced. Figures compiled from
operators’ reports showed a fatality rate of 1.52 and an injury rate
of 74.39, the corresponding rates for 1931 being 1.19 and 78.65, re-
spectively. The number of men employed declined from 24,343 to
21,094, with an aggregate working time of 40,165,270 man-hours in
1932, a reduction of 17 percent. Sixty-one deaths and 2,988 nonfatal
lost-time injuries were reported. The average period of employment
per man was 237 days or 1,904 hours compared with 248 days or
1,998 hours in the preceding year.

The four leading States according to the number of men employed
in 1932, were California Idaho, Alaska, and Utah. The accident rate
for the last-named State remained unchanged from the preceding
year; that for Idaho increased, while the rates for Alaska and Cali-

24502—34——3
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fornia were reduced. Comparative rates per million man-hours of
exposure for this class of mines in the four States were as follows:

1931 1932
California. . e 107.3 96. 2
Idaho. . 76.0 82.6
37.1 33.8
125.8 125.5

Iron mines.—Accident prevention in mining has perhaps advanced
further at iron-ore mines than at any other major class of metal
mines. In 1932 the fatality rate per million man-hours of exposure
was only 0.44 and the rate for nonfatal injuries only 16.59. These are
unusually favorable rates for mining, and both represent further re-
ductions from the favorable rates for iron mining that prevailed in
1931. The average period of operation of the mines was 148 days or
1,331 hours compared with 202 days or 1,796 hours in 1931. The
average number of men working during 1932 was 11,954 compared
with 21,786 in 1931. A reduction of 59 percent was reported in the
total volume of employment as measured by the number of man-
hours worked during the year. Accidents at the mines resulted in 7
deaths and 264 nonfatal lost-time injuries, the causes of which are
shown in table 21.

Michigan, Minnesota, and Alabama led all other States in the
number of men engaged in mining iron ore. Comparative accidents
rates for iron-ore mining in these States are given below:

1931 1932
AJBDAIMA. - o oo e m e 21.9 21.3
Michigan . . oo e 16.4 17,1
Minnesota. e mmmmm e mmmm e mmmm e 12.0 14.3
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Lead and zinc mines (Mississippi Valley States).—A higher fatality
rate and a reduced nonfatal-injury rate were revealed by reports from
companies operating lead and zinc mines in the Mississippi Valley
during 1932. The rates for these mines, with which are also included
fluorspar mines in Illinois and Kentucky, were 1.63 for fatalities and
67.80 for nonfatal injuries compared with 1.06 and 72.81, respectively,
in 1931. Employment was much below the previous year’s level,
the average number of men working in and about the mines being only
3,999 as against 6,1751in 1931. The exposure to occupational hazards
was 5,531,228 man-hours, 42 percent less than in the year before.
This represented a working period of 171 days or 1,383 hours for the
average employee compared with the 1931 average of 189 days or 1,533
hours. Accidents among the men working at the mines caused 9
deaths and 375 injuries disabling an employee for more than the
remainder of the day of the accident. Table 21 shows the causes of
the accidents.

Missouri, Oklahoma, and Kansas, in the order named, employed the
largest number of men in the production of lead and zinc ores in the
region. The frequencies of accidents, fatal and nonfatal, per million
}nﬁn-hours of exposure in these three States in 1931 and 1932 were as

ollows:

’ 1931 1932
MU OUT - - - e 54.7 50.7
OKlahoma ... 113.4 135.3
K aDSaS oo e | 94.8 46.8

The progress made in accident prevention in Missouri and Kansas
in 1932 is evident from the lowered accident rates. Accidents at the
mines in Oklahoma increased in frequency.

Nonmetallic mineral mines.—This group, which includes all mines
except those producing coal, metal, or stone, reduced its fatal- and
nonfatal-accidentratesin 1932. The injury rate per million man-hours
of exposure was 44.65 and the fatality rate 0.59 compared with 46.88
and 0.61, respectively, in 1931. The actual number of accidents
included 7 deaths and 528 nonfatal lost-time injuries. An average of
6,686 men was employed for 201 days or 1,769 hours during the year.
A total exposure of 11,824,893 man-hours was reported by the operating
companies, a reduction of nearly 34 percent from the amount of labor
performed in the previous year. Table 21 shows the number and
cause of accidents at the mines as reported by the companies.
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30 METAL-MINE ACCIDENTS IN THE UNITED STATES: 1932

COMPARISON OF NONFATAL-INJURY RATES FROM CHIEF CAUSES
OF ACCIDENTS UNDERGROUND (INCLUDING SHAFT) IN PRIN-
CIPAL MINING STATES

More than 97 out of every 100 accidents in the metal and nonmetal
mines (excluding coal mines) in the United States in 1932 resulted in
injuries of a nonfatal character, and by far the largest number of these
injuries were, as usual, due to only a few generally recognized causes.
Seven of the leading causes of accidents accounted for more than 71
percent of all injuries to underground workers; also more than 73
percent of all injuries to men engaged in opencut mining were due to
the same number of well-recognized hazards in that class of work.

A comparison of the accident rates for the principal classes of
accidents in the larger mining States partly explains the generally
favorable records of certain States and the comparatively high rates
of other States.

The comparative rates given in table 22 relate to nonfatal injuries
only in States employing 1,000 or more men underground or 200 or
more men in open-cut mining.

UNDERGROUND MINING

Alabama.—Metal and nonmetal mining in Alabama had a particu-
larly good safety record in 1932; the accident-frequency rate for non-
fatal injuries underground, although a fraction higher than in 1931,
was only about one third as high as the average rate for underground
mining in the United States as a whole. The State safety record was
decidedly favorable for 6 out of the 7 leading causes of mine accidents;
the only exception was injuries due to handling materials, and for
this class of accidents the Alabama rate was only slightly higher than
the general average.

Arizona.—A rate of 64.13 per million man-hours of exposure for
for underground work was reported by operators in Arizona for 1932.
This rate compares with 60.40 for the previous year but is lower than
the United States average—74.70. Accidents for which the Arizona
rates were more favorable than the average for the United States
were those due to loading at the working face, haulage, and especially
hand tools, drilling, and persons falling.

California.—The accident rate for éalifornia (120.69) was higher
than the United States average (74.70). However, the State rate
for 1932 represented a material improvement over the 140.37 for
1931. The excess of the California rate over that for the United
States was distributed generally over the seven leading causes of
mine accidents underground.

Colorado.—The nonfatal-injury rate among underground workers in
Colorado in 1932 was 126.91 per million man-hours of exposure under-
ground compared with 112.76 for Colorado in 1931 and 74.70 for
the United States in 1932. The Colorado rate was higher than the
United States rate for each of the seven principal causes of mine
accidents, as shown in table 22, more particularly for accidents caused
by falling roof, drilling, and persons falling down chute, winze, raise,
or stope.

Idahe.—From a rate of 82.32 for nonfatal injuries to underground
employees at mines in Idaho in 1931 the rate rose to 86.24 in 1932, the
United States average for 1932 being 74.70. However, the rate for
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Idaho was more favorable than the general average rate for two classes
of accidents—haulage and persons falling down chutes, winzes, etc.

Michigan.—The underground injury rate for mines in Michigan was
only about two thirds as high as the average for underground noncoal
mining in general. Particularly favorable were the Michigan rates
for falling roof, haulage, hand tools, drilling, and handling materials.
The Michigan rate, which was 47.22, represented a substantial im-
provement over the State rate of 58.37 for 1931.

Minnesota.—This State was outstanding for its unusually low acci-
dent rate for underground mining of only 21.24 per million man-hours
of exposure underground—Iess than one third the average for the
United States. The Minnesota rate for the previous year, 1913, was
also notably favorable. Each of the seven leading causes of mine
accidents was lower and therefore more favorable in Minnesota than
in the United States as a whole.

Missouri.—The nonfatal-injury rate for underground mining in
Missouri was 53.90, approximately two thirds as high as the average
rate for the United States and lower than the State rate of 57.06 in
1931. The rates for accidents due to loading, haulage, and drilling
were higher in Missouri mines than the average for the industry, but
the Missouri rates were more favorable than the average for accidents
from falling roof, hand tools, and handling materials.

Montana.—Metal mines in Montana reported a nonfatal-injury rate
of 63.17 per million man-hours of exposure in 1932, reflecting a
marked improvement over the State rate of 82.02 for the precedin
year and indicating a favorable difference of 11.53 points compare
with the corresponding rate of 74.70 for the United States as a whole.
The favorable position of Montana mines in 1932 is explained by the
low rates for accidents due to loading ore, drilling, handling mate-
rials, and persons falling down chutes, winzes, raises, and stopes.
However, the accident rate for hand tools was comparatively high,
being 15.79 in Montana compared with a general average of 6.71 for
underground work in all mines.

Utah.—The frequency of nonfatal injuries among men employed
underground in mines in Utah was 138.65 per million man-hours of
exposure underground in 1932 compared with 137,52 in 1931 in the
same State and 74.70 in the United States as a wholein 1932. Exami-
nation of the accident reports showed that the Utah rate was higher
than the average for the United States due particularly to accidents
from falling roof, haulage, drilling, handling materials, and falls of
persons.

OPEN-CUT MINING

The average accident rate for nonfatal injuries at open-cut mines.
in the United States was 29.02 per million man-hours of exposure to
the hazards of that class of work. Of 9 States that employed 200 or
more men in 1932, 3 States (Utah, Minnesota, and Arizona) had
injury rates that were more favorable than the average for the
United States. The rates for 6 States (Florida, Tennessee, New
Mexico, Nevada, California, and Kentucky) were higher than the
combined rate for metal and nonmetal open-cut work in all States.
Comparative rates for the various States are given in table 22.

24502—34——2
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TABLE 22.— All mines: Nonfatal-injury raves per mullion man-hours worked under-
ground and in open-cut mines, by principal causes, for important States, during
the year ended Dec. 31, 1932

UNDERGROUND

Min-
Cause ne-
sota

Ala- |Mich-| Mis- | Mon-| Ari- Undit- 1da-| alllcolo-

bama| igan |souri | tana | zona st?;tes ho ﬁ’i‘; rado

Utah

2.36) 8.41] 6.68 15.00| 15.27| 13.87|18.09| 20. 68| 28. 44| 30.04

3.77, 6.14| 11.58| 5.00f 4.33| 8.77(10.22| 12,50 13.15| 11.30
6.12| 3.56| 10.25 7.90| 5.09| 8.31| 7.34] 14,27} 11.73| 21.82

.94) 1,94 2.67| 15.79| 4.83] 6.71] 9.70 12.98) 7.82| 9.76
1.41] 1.94] 12.03| 3.42| 6.11| 6.69| 7.08| 11.70| 14. 57| 14.12

g

Handling materials (other than

rockorore)..__.._..__..________ 3.40] 6.12( 2.59| .45 4.21] 5.85 5.18) 7.60| 10.90| 6.75| 14.12
Falling down chute, winze, raise,

orstope ... _______ 2.121 .47} 3.56/ 3.12( 2.37| 3.56, 3.89] 2.62| 10.42] 7.11| 6.93
All causes (underground includ-

ingshaft). ... ... ____ 21. 24| 24.97| 47.22| 53.90| 63.17| 64.13| 74.7086. 24|120. 69|126. 91/138. 65

OPEN-CUT

‘Min- .| Unit- Ten- | New Cali-
Cause Utah| ne- | AT | "eq | Flor- Ne- Ken-

sota | 2008 |gtates| 108 | ‘seq | jeo |V8dB | pig (tucky
Handling materials 1.06| 2.58 6.44| 6.34] 7.31)._.__.__ 2. 67| 16. 20. 82
Falls or slides of rock or ore. . _..__.____[..____ .43 3220 411 2. 66/ 13.36 13.99|.._._.
Hand tools . A 3

Haulage. ..
Falls of per.
Power shovels..
Machinery.

2.
All causes (0Pen-Gut) ... 3.19| 10.75| 22.55 20. 02| 29. 26| 20. 28| 48. 09| 52. 28| 52. 46* 69.40

ACCIDENTS CLASSIFIED BY MINING METHODS

The classification of mining methods employed in this bulletin was
prepared by the Mining Division of the Bureau of Mines and used
in the division’s studies of the relative efficiency of various mining
methods from the standpoint of productivity and costs. The classi-
fication was used in this series of statistical bulletins for the first time
in the bulletin covering the calendar year 1929; it is as follows:

A. Underground methods:
. Open stope, including the room-and-pillar method and sublevel stoping
. Shrinkage
. Cut-and-fill
. Square-set
. Block caving
. Sublevel caving
. Top slicing
B. Surface methods:
8. Oven-cut with power shovel
9. Open-cut with power scraper
10. Open-cut, hand loading only
11. Hydravlicking
12. Dredging

NSO W
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From the standpoint of the number of companies and States
represented and the number of men employed in the mines the most
widely used operating method in metal mines in the United States is
the open-stope method, including the room-and-pillar method and
sublevel stoping. Next in importance in number of persons employed
is the square-set method. Ranking next among underground methods
of mining are top slicing, cut-and-fill, sublevel caving, shrinkage, and
block caving.

Figures for 1932 showed that the combined accident-frequency rate
for fatalities and injuries in underground mining was most favorable
for top slicing, the next lowest accident rate being that for sublevel
caving. These two classes also showed the lowest rates in 1931.
The highest rate was reported by mines using square-set methods,
while shrinkage showed a rate second from the highest.

It should be made clear in this connection that a mining company
is not free to choose anv method of mining that officials may prefer;
it is not free to adopt any method solely from the standpoint of
safety. The method to be used is determined mainly by the type of
deposit, the character and value of the ore, and the possibility of
extracting the ore at an economically sound price.

Table 23 shows the number of employees in mines using each of the
various methods and the comparative accident-frequency rates of
these mines for fatalities and nonfatal lost-time injuries. Each mine
is classified according to its principal mining method, as shown in
the company report to the Bureau of Mines.

TABLE 23.—Metal-mine accident data, grouped by mining methods, during the year
ended Dec. 31, 1932, for selected companies !

ngte per mil-
Aver- Men | Man- Num-| 198 man-
: - Num-| Num-| age | Man- em- hours Num- ber hours
Method of mining ber of| ber of days| days |ploy-| ofex- ber |
mines| States i, v ed | posure [<11ed|jured Kill- | In-
ed |jured

Open stope, including room-
and-pillar and sublevel stop-
ing .. 85 19 1781, 525,330] 8, 549(12, 675, 345 14| 970] 1.10] 76.53

Shrinkage...._. 10| 231 257,902 1,116 2,065,151 5 160| 2.42( 77.48

Cut-and-fill. . . 8| 263| 450,510/ 1,715] 3,604,076 17| 214] 4.72! 59.38

Square-set......__ ... 29 7| 281)1,323,549) 4, 714(10, 553, 636 150 1,100  1.42/104.23

Blockecaving._ .o _.oo_.o._..._ 7 5 153 141,731 925 1,139,486/ ... LE10] IR 78.98

4
3
13
4

Sublevel caving . ... _..__..____ 16 157| 264,704| 1,682 2,077,681 3| 65 1.44, 31.28
Topslicing...__.._.__...._.___ 22 195 392,080| 2,007| 3,147,636 1 70 .32) 22,24
Open-cut, with power shovel. . 38 180, 607,208| 3,379| 5,499, 233 1| 120 .18| 21.82
Open-cut, hand loading only._ - 4 129 25,214 195] 240,843 1 7] 4.15| 29.06

Total . . PR} | I 205|4, 988, 228| 24, 282/41, 003, 087 57| 2,796/ 1.39| 68.19

1 Underground and open-cut only. No reports used when less than 25 men were employed.
PLACER MINING

Reports received by the United States Bureau of Mines for 1932
covered placer mines that employed 4,295 men. In addition, as stated
elsewhere, thousands of men, whose actual number is not known,
spent much of their time panning for gold in various sections of the
country; ordinarily these men are not engaged in mining, and no
reports for them were received by the Bureau of Mines. Nearly one
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third of those shown by reports to the Bureau to have worked at
placers were employed in dredging operations, chiefly in Alaska and
California; about one fourth of the total number worked at placers
using hydraulicking methods, chiefly in Alaska, California, and Idaho;
and approximately one fifth were employed underground, principally
in California and Alaska. The remainder worked at surface shops
and yards.

The lowest accident rate for placer mining in 1932 was for hydrau-
licking and the next lowest for dredging. Underground placer mining:
i@pﬁrted the second highest rate and surface shops and yards the

ighest.

Different causes of accidents vary in importance from year to year.
In 1932 haulage accidents caused more injuries than any other single
hazard at underground placers. Reports from dredging operations
revealed falls of persons and handling materials as the principal
causes of accidents. In hydraulicking, handling rock was the chief
cause of injuries.

TaBLE 24.—Placer mines: Men employed, man-days, and number killed and injured
during the years ended Dec. 31, 1931 and 1932

1931 1932
Under-| Sur- |Dredg-| draa Under-| Sur- [Dredg| dras
ndaer- ur- redg-| drau- nder- ur- redg-| drau-
ground| face | ing | lick- | T0%! | ground| face | ing lick- Total
ing ing
= .
Men employed......__..._.. 657] 671f 1,452 957| 3,737, 804 960 1,345 1,096] 4,295-
Man-days_.._.__....__....__ 110, 200{132, 356|361, 418{139, 205|743, 179| 148, 400|187, 176|333, 688|159, 765/829, 029-
Average days active_..._.._. 168 197, 249 145 199 166 195 248 146 193
Number killed.- - P I 2| 1 2. 5.
Number injured....._________ 42 83| 110 21 256 45 70 85 27| 227
Killed per million man- i
hours. ool - - P P, 1.69) 0.66] 0.76/___..._ 0.75-
Injured per million man-
hours_ ... 47.71) 80.70] 37.89] 18.23| 42.92| 38.05| 46.21| 32.31] 20.09| 34.02:

TABLE 25.—Placer mines: Severity of injury during the years ended Dec. 31, 1931
and 1932

1931 1932

Per- | Per- Per- | Per-
Tem- |Total mas | Ima- mem. Total

Killed | R0t | ment | & "l o Grand | gypeq | Dent | nent |~ "y n Grand
téotal partial fatal total tdci)g:! p&ulsigiﬂ rary | fatal total

bility | bility bility | bility
Underground. . 2 40 42 45 45 47
Surface....._ 83| 8 69| 70 71
Dredging._ 109 | 110 82 85 87
Hydraulick: 21 21 26 27 27




METAL-MINE ACCIDENTS IN THE UNITED STATES: 1932 35

TaBLE 26.—Placer mines: Number killed and injured, by causes, during the years
ended Dec. 31, 1931 and 1932

1931 1932
Cause
Killed | Injured | Killed | Injured
Fall of rock or ore from roof or wall._._________.__.__.____.______ 5 1 5
Rock or ore while loading at working face_ 2 4
Hand tools 5 6
Mine fires. - - - e e e
11 8
2 4
1 1
4 2
2 1
1 1
4 4
3 9
Total, underground . ___________ .| 40 1 45

Falling downshaft __________._ ... _________________________
Objects falling down shaft.
Skip, cage, or bucket._.__
Other causes. - - - -

Electricity .- .
Machinery......

Handling materials._.
Other CauSes - oo .

Total, surface. - . o

Machinery. .
Electricity.._.
Boiler explosions or bursting steam pipes

alls of persons.__ . ..
Hand tools_......_
Handling materials..
Other causes - - oo o

Total, dredging. .. ... ...

Cave of bank. .. _______ ...
ExXplosives. - - oo oo .
Hydraulic giants. ... ______________________________________.
Falls of POISONS - - - oo oo oo
Rock while handling__________________________________________
Hand tools. . ...
achinery_.._____.__________________
Handling materials (other than rock or ore)
Other causes. e mmmm e

Total, hydraulicking. .. ... . _________________ ... 21 |l 27
Grand total
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COMPARATIVE ACCIDENT RATES FOR 1932 AND PREVIOUS YEARS

Tables 27 and 28 present comparative accident rates for mines in
1932 and earlier years. The rates given in these tables show the
number of accidents per thousand 300-day workers. The prepara-
tion of rates on the basis of man-hours of exposure was not practicable
for the full period covered by the table, as figures for years prior to
1931 were prepared on a basis of man-shifts rather than man-hours.

TaBLE 27.—All mines: Number of fatalities and injuries and fatality and injury
rates per thousand 300-day workers, classified by severity of injury, 1923-32

NUMBER OF ACCIDENTS

Severity of injury iootal | 1028 | 192 | 1930 | 1981 | 1932 | 2ot
Fatal s 1,938 273 350 271 158 107 1,159
Permanent total ! 82 19 22 22 15 10 88
Permant partial 2. - 2,543 550 455 481 292 167 1,945
Temporary 3. o] 154,671 | 21,914 | 22,615 | 15,001 | 8,398 | 4,837 | 72,856
Total. - e 159,234 | 22,756 | 23,442 | 15,865 | 8,863 | 5,121 | 76,047
RATES PER THOUSAND 300-DAY WORKERS
Fatal —— 3.22 2.50 3.03 2.92 2.53 2.89 2.78
Permanent total !__________________________ 14 .17 .19 .24 .24 .27 .21
Permanent partial 2 - L 5.03 3.94 5.18 4.68 4.52 4.66
Temporary 3. __ ... . 200.41 | 195.98 | 162.44 | 134.58 | 130.79 | 174.70
Total o e 264.42 | 208.11 | 203.14 | 170.78 | 142.03 | 138.47 | 182.35
Average number of 300-day workers per
Vear oo 602, 204 | 109,345 | 115,394 | 92,900 | 62,405 | 36,984 | 417,028

1 Permanent total disability: Loss of both legs or arms, 1leg and 1 arm, total loss of eyesight, paralysis,
or other condition permanently incapacitating workman from doing any work of a gainful occupation.

? Permanent partial disability: Loss of 1 foot, leg, arm, hand, or eye, 1 or more fingers, 1 or more toes, any
g!sl%q?itéon where ligaments are severed, or any other injury known in surgery to be permanent partial

isability.

3 Disability for more than remainder of day of accident.
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TABLE 28.—Number of men employed, man-days, and number of men killed and
tnjured at all mines (except coal mines) tn the United States, 1911-32

Men employed Number killed | Number injured
sz" Equiva- | motal Per Per
Year ag lent in thousand thousand

davs | Actual | 300-dey | SBIftS || 300-day | mogar | 300-day

active| pumber | workers workers workers
(calcu- (calcu- calcu-
lated) lated) ted)

1911 282 | 165,979 | 156,088 | 46,826, 573 695 4.45 | 26,577 170. 27
1912, 287 | 168,550 | 161,059 | 48,317,800 661 4.10 | 30,734 190. 82
1013 288 | 191,276 | 183,594 | 55,077,855 683 3.72 | 32,971 179. 59
1914 271 158,115 | 142,620 | 42, 785, 840 559 3.92 | 30,216 211.87
1915. = 280 | 152,118 | 141,997 | 42,599,015 553 3.89 | 35,295 248. 56
Average for 5 years...| 282 | 167,208 | 157,072 | 47,121,417 630 4.01 | 31,159 198.37

1916 282 | 204,685 | 192,455 | 57,736,425 697 3.62 | 48,237 250. 64
1917 287 | 200,579 | 192,085 | 57, 625, 811 852 4.44 | 46,286 240, 97
1018 297 | 182,606 | 181,006 | 54,301,748 646 3.57 | 42,915 237.09
1919 279 | 145,262 | 134,871 | 40,461, 350 468 3.47 , 233.60
1920 e eeeee 296 | 136,583 | 134,540 | 40, 361,893 425 3.16 | 32,562 242,02
Average for § years...| 288 | 173,943 | 166,991 | 50,097, 445 618 3.70 | 40,301 241,34
Average for 10 years..| 285 | 170,576 | 162,031 | 48,609, 431 624 3.85 | 35,730 220. 51

238 93, 929 74, 509 | 22, 352, 702 230 3.09 | 18,604 249. 69

276 | 105,697 97,138 | 29, 141,293 344 3.54 | 26,080 268. 48

297 | 123,279 | 121,866 | 36, 559, 805 367 3.01 | 33,563 275. 41

290 | 123,128 | 119,113 | 35, 734, 008 418 3.51 | 33,118 278.04

293 | 126,713 | 123,908 | 37,172,359 371 2.99 | 35,132 283. 53

Average for 5 years...| 281 | 114,549 | 107,307 | 32,192,033 346 3.23 | 29,299 273.04
Average for 15 years..| 284 | 151,933 | 143,790 | 43,136, 965 531 3.69 | 33,586 233.58

1926. . el 201 | 127,823 | 123,870 | 37,160,978 430 3.47 | 30,350 245.01
1927 284 | 119,699 | 113,447 | 34,033,963 362 3.10 | 25,133 221. 54
1928 288 | 113,866 | 109,345 | 32,803,610 273 2.50 | 22,483 205. 61
1029 . . 202 | 118,735 | 115,394 | 34,618,120 350 3.03 | 23,002 200.11
1930. - 270 | 103,233 92,900 | 27, 869, 982 271 2.92 | 15, 594 167.86
Average for 5 years.._| 285 | 116,671 | 110,991 | 33,297,330 335 3.02 | 23,330 210. 20
Average for 20 years_.| 284 | 143,093 | 135,590 | 40,677, 056 482 3.55 | 31,022 228.79

1931 231 80, 940 62,405 | 18,721, 486 158 2.53 | 8,709 139. 56
1932 . 208 53, 288 36,984 | 11, 095, 167 107 2.89 | 5,014 135. 57

ACCIDENT RATES FOR PRINCIPAL COUNTIES

Table 29 shows the accident-frequency rates per million man-hours
of exposure and other pertinent data for the principal counties of the
more important metal-mining and nonmetal-mining States covered by
this publication. The accident rate of a State is obviously a com-
posite rate, reflecting the net result of the accident-prevention efforts
of all mines within the State. It is often true that the mines in one or
two counties will account largely for the success or failure of a State
as a whole to reduce its accident rate. The figures in table 29 are
therefore presented to aid in localizing the situation to some extent by
revealing the accident rates of the counties separately, thus showin,
what sections of the State are contributing most heavi{;r to the general
effort to prevent accidents.
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OUTSTANDING ACCIDENT-FREE RECORDS

While the accident-frequency rates and accident-severity rates for
the mining industry as a whole are higher than those for quite a few
other industries many individual mining companies operate their
%{,operties from year to year with consistently low accident rates.

ithin the past few years a number of mines have reported operation
for an entire year without a fatality or a nonfatal injury that caused
loss of time to an employee. In a few mines the periofiyof operation
without a lost-time accident has been considerably longer than a
year.

Table 30 contains the names of mines that were awarded certifi-
cates of honor by the Joseph A. Holmes Safety Association for oper-
ating without a fatal or nonfatal lost-time injury to an employee
during the periods shown in the table. The list is limited to the most
outstanding accident-free records that came to the attention of the
Joseph A. Holmes Safety Association and is not presented as an
exhaustive list of meritorious cases.
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