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METAL-MINE ACCIDENTS IN THE UNITED STATES DURING
THE CALENDAR YEAR 1938*

By Wirtiam W. Apams ? and Mary E. KoLHos ®

INTRODUCTION

A new record in accident prevention was made by the metal-
mining * industry of the United States in 1938, as signalized by a lower
fatality rate than in any previous year. The rate was less than half
as high as in 1911, the earliest year for which figures are available.
A good safety record was also established in the prevention of non-
fatal injuries, as the injury rate was lower than in any other years
except 1931 to 1935, a 5-year period notable for its unusually low
injury rates.

Employment was more limited in 1938 than in 1937, both in number
of men employed and total number of man-hours worked. The
number of workdays per man also was smaller than in 1937.

Operating companies reported that 7,233 mines were active in1938
or some part of the year and that the total number of men employed
was 103,027. This figure represents the summation of the average
number of men employed as reported by the companies, the average
for each mine being that for the period during which the mine was
active. The number of employees at all mines in 1938 was 15,402
less than in 1937. Reports covering all mines indicated a total of
188 million man-hours worked during the year, or 21 percent less
than the nearly 240 million man-hours worked in 1937. In the per-
formance of this work accidents occurred that resulted in the death
of 156 employces and the injury of 12,722, each injured employee
being disabled for more than the remainder of the day-on which he
was hurt. The fatality rate for 1938 was 0.83 per million man-hours
worked, which was 9 percent more favorable than the rate of 0.91
for 1937. Nonfatal injuries occurred at the rate of 67.61 per million
man-hours worked, an improvement of 10 percent compared with the
injury rate of 75.37 for 1937.

Although California was the leading metal-mining State based upoi
number of men employed (12,821), it ranked tenth from best in
fatality rate and twenty-first in injury rate per million man-hours of
employment of States having 1,000 or more men employed at metal
and nonmetal mines. Among these larger States, New York, Tennes-
see, and Virginia had no fatal accidents and ranked first, second, and
third, respectively, in number of man-hours worked.

1 Work on manuseript completed September 1940.

2 Supervising statistician, employment statistics section, Bureau of Mines.
3 Statistical assistant, employment statistics section, Bureau of Mines.

4 Excluding coal mining.
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Accidents t6 mine workers are due to numerous causes, but most
accidents reported from year to year may be grouped into a relatively
small number of classes. The Bureau of Mines standard classifica-
tion for causes of accidents arranges all accidents in four main groups—
those that occur underground, in shafts, in open-pit or surface mining,
and in surface work connected with mining. Each group is subdivided
to show the main causes of accidents within the group. Most acci-
dents in the four groups can be charged to 40 general causes. Al-
though some of the causes vary in importance from year to year, the
chief causes retain their relative importance with little change. For
example, accidents due to falls of roof or wall are always more numer-
ous than those due to any other cause underground, and nonfatal
injuries as a result of accidents involving haulage equipment, han-
dling materials, drilling, and loading rock or ore are always more numer-
ous than most other causes. The complete list of accident causes
covered by the Bureau of Mines standard classification is given in
tables 6 and 7, which show the number of fatal and nonfatal injuries
attributed to each cause in 1938.

Table 1 indicates the relative standing of the more important min-
ing States. The States are arranged (1) according to the number of
men employed, (2) according to the frequency of fatal accidents com-
pared to the number of man-hours worked at the mines, and (3)
according to the number of nonfatal injuries compared to the number
of man-hours worked.

TaBLE 1.—Relative standing of States having 1,000 or more men employed at mines
in 1938, classified according to the number of men employed and fatality and
injury rates per million man-hours of labor performed
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2 | Montana. .| 10,117 2 | Tennessee. .00 2| Alabama._. 15. 61
3 | Arizona__ o| 8,460 3 | Virginia._. .00 3 | Missouri.. 22.90
4 | Michigan__. 7,929 4 | New Mexico_ .35 4 | Michigan. . _ 24.79
5 | Minnesota.. -| 6,387 5 | Minnesota .42 5 | Florida._..__ 38.34
6 | Colorado- .. 5,954 6 ! Alabama. . .46 6 | Texas. ... __. _| 40.18
7 | Idaho____ 5,821 7| Texas.__._.. 52 7 | Tennessee. -| 40.55
8 | Utah__. 5,214 8 | Florida.. .56 8 | Virginia.. __ Sl 49.22
9 | Alaska. _. 5,057 9| Oregon... .. ... _..| .56 9 | New York.. o 80.11
10 | Nevada . __ 4,859 10 | California__ ... _. .56 10 | Alaska. _____._ -l 50.29
11 | Alabama._.. 4,023 11 | Arizona__ ... ... .| .56 11 | South Dakota. o 85,71
12 | New Mexico 2,621 12 | Kansas_... . ] 12 | Kansas.__...... 69. 05
13 | Missouri. ... 2,446 13 | Montana_. ...y .77 13 | Arizona.. ___ 72,44
14 | Oklahoma . ._....| 2,340 14 | Alaska .. _....._.__ .82 14 | Colorado.. .- 78.36
15 | South Dakota. . ..| 1,992 15 | Washington .. .. .84 15 | Utah._____ 79. 60
16 | Texas. . . .. .._.| 1,632 16 | Idaho_._.. oy .90 16 | Oklahoma. 80. 67
17 | Tennessee . _.__ 1,612 17 | Michigan .93 17 | Washingto: 84. 46
18 | Kansas .l 1,515 18 | Nevada. __ 1.06 18 | Montana._ 91. 70
i0 | New York. . ... 1,349 19 | Utah.. _____ .1 113 19 | Nevada._ 92. 10
20 | Oregon. . 1,241 20 | South Dakota = ' 1.23 20 | New Mexico 04,70
21 | Washington. .| 1,215 21 | Missouri . 0 1.40 21 | California. . . 100. 29
22 | Virginia ... . 1,071 22 | Oklahoma . S 149 22 | Idaho. ... ...} 110.38
23 | Florida. .. .. . 1. 047 23 | Colorado 2.23 23 ! Oregon.._.. .___ .__| 11L07
United States United States United States
total.. ... __ 1103,027 average .. | 0.83 average. . ..._..| 67.61
3

! Number of deaths or injuries per million man-hours of exposure.
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of safety in the mining industry of the United States.
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RELATION OF STATISTICS TO CALENDAR YEAR

This and other statistical reports published regularly by the Bureau
of Mines relate to calendar years. The data contained herein are
intended to show the number of deaths and injuries resulting from
accidents that occurred during the calendar year 1938. For accident-
prevention studies it is believed that accidents should be charged to
the year in which they occurred so that they may be examined in
connection with the causes and conditions that produced them.

SCOPE OF STATISTICS

The tables in this paper are based on reports covering 7,233 mines
that were operated all or part of 1938. Data for mines in Alaska
were furnished by the Territorial mine inspector; figures for all States
were received directly from the operating companies, except those for
Arizona and Idaho, which were received from the companies through
the offices of the State mine officials. Reports cover mines employing
any men, whether the mines were productive or nonproductive; many
prospects also are included, but many others are omitted as it is
1mpossible to obtain complete reports for all prospects by mail.

CLASSIFICATION OF INJURIES

Statistics of accidents and employment 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 dis-
ability not exceeding 20 days but longer than the remainder of the day
of accident. From 1915 to 1929, inclusive, a “serious” injury, as
used in Bureau reports, signified, in addition to a permanent disability,
a temporary injury that disabled an employee more than 14 days.
Beginning with 1930 all temporary injuries have been included in a
single group, which comprises all temporary injuries causing disability
for more than the remainder of the day on which the accident occurred.
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CLASSIFICATION OF MINES

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

Copper mines.—This group comprises all mines reported in opera-
tion 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-
sippi Valley, and mines working ores of quicksilver, manganese,
manganiferous iron, tungsten, vanadium, chromium, etec. 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 zinc mines (Mississippi Valley).—This group comprises
the lead and zinc mines of the Mississippi Valley only, but it also
includes fluorspar mines in Illinois and Kentucky.

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

ACCIDENT STATISTICS, BY STATES AND CAUSES

Comparative figures covering accidents and employment at mines,
classified according to general type of mineral produced, are given
in table 2. Tables 3 to 10 present similar figures for the various
metal-mining States.
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METAL-MINE ACCIDENTS IN THE UNITED STATES-—1938

TABLE 4.—All mines: Average length of workday (hours), average days active, aver-
age hours per man per year, by States, during the year ended Dec. 31, 1938

Average length of work-

Average days active

Average hours per man per
year

day (hours)
b=l ke =
5] ]
State =] S =
2 B 2 B 2 b1
BlE s 2% 8 B8 | g
Ct & I = < =1 2 =2 H =] < =
< > = k=] @ — k=] D o
=] =3 5 2 =l Q ] 8 = 2 ] e
blo|a|&||d|a|&|pP|o|alcr
Alabama.__.._ I 8.00|9.17 | 8.00 | 8.08 191 192 | 279 199 | 1,525 | 1,759 | 2,233 | 1,609
Alaska___ .1 800|800} 800|800} 291 100 | 212 ) 211 | 2,329 801 | 1,694 | 1,691
Arizona.. 1800800799 800! 272 269 | 240 | 263 | 2,176 | 2,149 { 1,915 | 2,107
Arkansas 21 805(802]828 808 | 254 | 213 | 246 | 246 | 2,044 | 1,706 | 2,039 | 1,988
California. . .1 7.97 | 8.00 | 834|812 260 177 | 228 | 240 | 2,077 | 1,418 | 1,808 | 1,949
Colorado. . | 7.97 1 7.96 | 8.06 | 7.98 | 254 189 | 226 | 245 2,021 | 1,508 | 1,825 | 1,950
Florida. __.________.___|._..__ 815(7.90|804 |-_____ 191 250 | 214 ... 1,557 | 1,974 | 1,719
Georgia_. 8.44 | 873 1899|870 | 189 | 244 150 | 213 | 1,593 | 2,133 | 1,349 | 1,851
Idaho_. 813 {802 (800|810 | 249 111 | 225 | 236 | 2,027 891 | 1,797 | 1,914
Illinois 8.17 | 8.00 | 8.00 | 811 174 | 187 | 234 183 | 1,423 | 1,494 | 1,869 | 1,486
owa.___ 7.89 | 816 | 800 | 7.93 183 | 211 | 248 | 188 | 1,445 | 1,721 | 1,980 | 1,489
Kansas__ ___ 1791791794791 228 117 | 245 | 227 | 1,801 928 | 1,949 | 1,797
Kentucky. .. 8.06 | 8.00 | 8.05|8.04 | 169 173 | 167 | 170 | 1,365 | 1,385 | 1,346 | 1,368
Louisiana____ 7.80 [-.____] 7.94 | 7.91 229 | _____ 354 | 317 | 1,788 |.______ 2,806 | 2,507
Maine..__...__________|.._._. 8.06 |.____. 8.06 |...__. 146 | ___ 146 |- 1,176 |_______ 1,176
Michigan.__.____. 8.00 | 810 | 8.01 | 8.01 | 217 179 | 231 | 220 | 1,735 | 1,453 | 1,852 | 1,765
Minnesota..._.._ 800|802 7.99 800 | 185 170 | 219 186 | 1,480 | 1,361 | 1,753 | 1,493
Missouri.._.__._. 7.91 1800 | 800|793 177 208 | 220 | 185 | 1,396 | 1,664 | 1,761 | 1,464
Montana_ 7.99 { 7.88 1 8.01 | 8.00 168 136 | 209 175 { 1,340 | 1,070 | 1,673 | 1,403
Nevada..._._____ 7.88 1 7.99|7.99 | 7.92 | 254 | 248 | 222 | 245 (2,004 | 1,977 | 1,770 | 1,940
New Hampshire. 8.00 | 818|813 |812]| 300 168 | 286 | 210 | 2,400 | 1,371 | 2,323 | 1,703
New Jersey....._ 8.01 { 8.00 | 8.00 | 8.01 237 | 240 250 | 239 | 1,895 | 1,920 | 1,998 | 1,915
New Mexico. 7.91 1800793792 281 258 | 281 278 | 2,219 | 2,065 | 2,229 | 2,200
New York___.___ 7.75 18,27 | 7.92|7.81 218 | 238 | 281 229 | 1,689 | 1,971 | 2,223 | 1,790
North Carolina_ . 835(7.96 1833|814 226 181 | 201 198 | 1,890 | 1,444 | 1,671 | 1,613
(s 8.02 {800 (... . 8.02 1 201 300 |._____ 205 | 1,612 | 2,400 |..._._ 1,647
Oklahoma___...___ 7.98 | 8.05 | 7.95 | 7.98 | 218 175 | 248 | 215 | 1,740 | 1,409 | 1,971 | 1,716
Oregon_________.___ 6.91 {813 ] 7.97 | 7.49 | 228 | 112} 209 | 194 | 1,572 910 | 1,667 | 1,451
Pennsylvania.__. 8.00|7.98(7.62793| 205| 310 | 812 | 305 | 2,357 | 2,476 | 2,375 | 2,415
South Carolina._ _ 10.12 | 9.75 | 8.71 | 9.70 207 316 144 252 | 2,096 | 3,081 | 1,254 | 2,444
South Dakota..... 800 | 8.08 | 802 | 8.01 3151 193 | 305 | 306 | 2,524 | 1,562 | 2,445 | 2,451
Tennessee._ ... 8.03 | 852|836 |825| 252! 217 | 267 | 247 ] 2,022 | 1,847 | 2,231 | 2,035
Texas. ...__...... 8.20 {819 | 7.10 | 7.44 282 208 355 320 | 2,308 | 1,706 | 2,520 | 2,379
Utah._____ 7.98 | 800|796 |7.98| 239 | 208 | 254 | 254 {1,909 | 2,387 | 2,024 | 2,029
Vermont. 10.27 1 9.79 | 9.24 1 9.74 | 200 186 | 237 196 | 2,057 | 1,826 | 2,191 | 1,
Virginia_ __ 816 | 8.13 | 8.03 | 811 231 188 | 244 | 225 | 1,888 | 1,532 | 1,961 | 1,821
Washington. .. 8.01 | 800 | 8.04 | 802 | 267 | 182 | 215| 243 | 2,136 | 1,456 | 1,732 | 1,049
Wisconsin____. 7.98 1 8.00 | 8.00 | 7.98 | 217 751 235 220 | 1,730 600 | 1,879 | 1,760
Wyoming_____. 8.00 { 8.00 | 8.05 | 8.01 122 | 113 135 | 121 974 900 | 1,088 971
Other States1__..._____ 8.00 | 8.45 |.____. 8.29 217 144 | . 165 | 1,738 | 1,220 ... 1, 364
Total 1938. ... 7.98 1 8.10 | 8.02 | 8.01 | 231 199 | 237 | 228 | 1,840 | 1,614 | 1,898 | 1,826
Total 1937.__.__..__... 7.99 | 8,14 [ 8.00 | 8.02 | 258 230 | 249 | 252 | 2,062 | 1,869 | 2,008 | 2,023

! Includes Connecticut, Maryland, Massachusetts, Nebraska, and West Virginia,
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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, 1938

Rates per million man-hours
Number |Number injured (time
killed lost, 1 day or more)

Killed Injured
State k-] < =4 b=t
E g 5 E
£l8 2 |8 s|lzl21]8 2 =1
SIEEIE| 5 |B| €| B |BIB|S|E8|€|18| 3 g1 8|8
Sla58|s A |&| B s |o |2 |AalalE|ls] A 2 ] o
Piolkie| b |0 & | & |BE|o|p|dlale|r || a|®eB

2

3

9

4

2

O]

6!

New Hampshire. |- _.|-_]-_|.__ 2/ 9 3 14]-

New Jersey. ... 3l-l-| 3 841 __ 4 88| 2

New Mexico 1) 1)} 2| 425 48| 73| 546|--._-

New York..__.. JRONNS O I B 103f 8 10f 121|....

North Carolina_|-._|.-|-_|--. 21 4 1 26| .-~

0 I D | S )

Oklahoma_ | 6 288 8| 324 6

Oregon___. 1 1 176) 7| 17} 200)----

Pennsylvania___|_ |1 271 9 1 37}

South Carolina |- _|..|._{... 5 13 3 31—

South Dakota___| 6[-_|--| 6| 233| 10| 29| 272| 6

Tennessee. __._. O (O B 59| 46/ 28| 133|..._

- 12 86 14 56 1561 2

o 1ny roo) 120 730 35| 77) 842! 8

) SR DR O B 5| 15/.____ 200 ...

Virginia___ S O R S 50{ 26| 20 96]- -

Washington____.| 2/__|._| 2| 162/ 10, 28] 200! 1

Wisconsin______| 1l__|._| 1 18] |- 18] 1

Wyoming_______|.__|._|__|.__ 7 38 1 11 ... -

Other States 2._.| | |__|--_|------ 2. ] S R S RO RPN SRR P 25,220 .. 16. 29
Total, 1938____1139/11} 6/156/10, 437|670!1, 615/12,722| (1) | (1) |1.22| . 51| .11} .83} 91.81| 31,32 30.41| 67.61
Total, 1937______ 18712 20]219 14, 755(864|2, 436|18, 055| (1) | (1) |1.25| .41} .33| .91 99.02] 29.59 39.72| 75.37

|

! Number of widows and orphans not completely reported by mining companies.
2 Includes Connecticut, Maryland, Massachusetts, Nebraska, and West Virginia.
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METAL-MINE ACCIDENTS IN THE UNITED STATES—1938
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METAL-MINE ACCIDENTS IN THE UNITED STATES-—1938 15

TABLE 8.—All mines: Accidents, by States and severity of injury, during the year
ended Dec. 31, 1938

Nonfatal
. Total Grand
State Killed | perma. | Perma- T nonfatal | total
'empo-
nent nent rary 3
total! | partial 2 y

Alabama.___ ... ... 27 74 101 104
Alaska._ 5 425 430 437
Arizona__ 54 1,237 1,291 1,301
Arkansas_ ..o _ooooofooo oo || 3 39 39
California. 37 2,469 2, 506 2, 520

Colorado. 29 882 914
3 66 69 70
1 10 11 1¥
35 1,195 1, 230 1, 240
_________ 12 12 12
_________ 12 12 12
7 181 188 190
4 81 85 88
1 21 22 22
9 337 347 360
8 76 85 89
9 73 82 87
5 1,297 1,302 1,313
26 842 868 8
New Hampshire. ... ||| 14 14 14
New Jersey_.._ 12 76 88 91
New Mexico 5 540 546 548
New York._._. 5 116 121 121
i 3 23 26 26
10 o 1 1 1
Oklahoma. 311 324 330
Oregon._.._. 198 200 201
Pennsylvania. 36 37 38
South Carolina. . ... .. e 21 21 21
267 272 278
Tennessee._ . 129 133 133
exas.__ 148 156 158
Utah__ 808 842 854
Vermont 20 20 20
Virginia___ 87 96 96
Washington. 195 200 202
Wisconsin. . . 17 18 19
Wyoming_ .. 9 11 11
Other States 2 2 2
Total, 1938 . 156 8 367 12, 347 12,722 12,878
Total, 1937 . 219 9 432 17,614 18, 055 18,274

! 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
g;sltﬁa}.ttmn where ligaments are severed, or any other injury known in surgery to be a permanent partial

isability.

3 Disability for more than the remainder of day of accident. .

4 Includes Connecticut, Maryland, Massachusetts, Nebraska, and West Virginia.

271761—41—3



16 METAL-MINE ACCIDENTS IN THE UNITED STATES—1938

TaBLE 9.—All mines: Accidents by causes and severity of injury, during the year
ended Dec. 31, 1938

Nonfatal
. . Tatal Grand
Cause of Accident Killed | permga. | Perma- | Tempo- | nonfatal | total
nent nent rary 3
total 1 | partial 2
Underground:
1. Fall of rock or ore from roof or wall._ 52 1 73 2,011 2,085 2,137
2. Rock or ore while loading at
working face. - . | |ieeeaoan 16 902 918 918
3. Hand tools_____ ) B S, 25 740 765 766
4. Explosives.__ 6 4 8 45 57 63
5. Haulage 12 1 44 1,187 1,232 1,244
6. Falling down chute, winze, raise,
orstope. - ____________.____ 24 1 12 442 455 479
7. Run of ore from chute or pocket_.. 5 0 8 439 447 452
8. Drilling __________________ 3 981 1, 006 1,009
9. Electricity. .- 3 27 27 30
10. Machinery...__ 257 278 278
11. Minefires._____._.___________ 9 9 11
12. Suffocation from natural gases 43 43 47
13. Inrush of water._ _ 1 1 1
14. Steppingonmnail . _________________ 225 225 225
15. Handling materials (other than
rock Or ore) .. . .__..__..___._____ 3| o 21 1, 166 1,187 1,190
16. Other causes._ _________.___________ 6 | 24 1,440 1, 464 1,470
Total, underground......_._____ 121 7 277 9,915 10, 199 10, 320
Shaft
17. Falling downshaft________________ 18 19 26
18. Objects falling down shaft. 46 47 51
19. Breaking of cables______ 3 3 4
20. Overwinding_ ____ __ 1 3 3
21. Skip, cage, or bucket. 84 87 91
22. Other causes_..___________.________ 77 79 81
Total,shaft . ________________ 229 238 256
Open-cut:
1. Falls or slides of rock or ore.____.._ F 2 1 62 63 66
2. Explosives .- | 9 9 9
3. Haulage .. ___ . ________________|._______._. 1 4 42 47 47
4. Power shovels.. 1 2 23 25 26
5. Fallsof persons_ _ ... _______ ...\ ... 1 81 82 82
6. Falls of derricks, booms, ete._ .|| | 3 3 3
7. Run or fall of ore in or from ore
ins.._ oo 6 6) 6
8. Machinery._. R 49 54 55
9. Electricity__. _ 6 6 9
10. Hand tools..__.__ - 82 86 86
11. Handling materials - 144 147 147
12. Other causes..____________._._____ 137 142 145
Total, open-cut_.__._._________. 644 670 681
Surface:
1. Mine cars, mine locomotives,
gravity or aerial trams__________ | _________| _________ 4 81 85 85
2. Railway cars and locomotives_.___ ) I 1 21 22 23
3. Run or fall of ore in or from ore
bins_ ... 1 24 25 26
4. Falls of persons.__ 5 235 240 241
5. Stepping on nail _ 44 44 44
6. Hand tools_.__. 8 183 191 191
7. Electricity ... 2 19 21 21
8. Machinery._..... 20 217 237 238
9. 7 379 386 386
10. 8 356 364 366
Total, surface._.________________ 6 .. 56 1, 559 1,615 1, 621
Grand total, 1938.______________ 156 8 367 12, 347 12,722 12,878
Grand total, 1987 _ ________________________ 219 9 432 17,614 18, 055 18, 274

! 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 of more than the remainder of day of accident.
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TaABLE 10.—All mines: Causes of fatalities and injuries, showing perceniage due
to each cause and corresponding rates per million man-hours during the year
ended Dec. 31, 1938

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:
1. Fall of rock or ore from roof or
wall. .. 33.33 | 42.98 0.28 0.46 | 16.39 | 20.44 | 11.08 18.34
2. Rock or ore while loading at
working face. - .o ooooooo| oo 7.22 9.00 4.88 8.07
3. Hand tools.._._ .64 .83 O] .01 6.01 7.50 4.07 6.73
4. Explosives.__ | 3.85 4.96 .03 .05 .45 . 56 .30 .50
5. Haulage_...__..________.____ 7.69 9.92 .06 .11 9.68 | 12.08 6. 55 10.84
6. Falling down chute, winze,
raise, or stope__.._._____..__ 15.38 | 19.83 .13 .21 3.58 4.46 2.42 4.00
7. Run of ore from chute or
pocket ..o ... 3.21 4.13 .03 .04 3.51 4.38 2.38 3.93
8. Drilling_.__ ... __ 1.92 2.48 .02 .03 7.91 9.86 5.32 8.85
9. Electricity_ .. .__.__________ 1.92 2.48 .02 .03 .21 .27 .14 .24
10. Machinery._____ ||| 2.18 2.73 1.48 2.45
11. Minefires_._._._.___________ 1.28 1.65 .01 .02 .07 .09 .05 .08
12. Suffocation from naturalgases| 2.57 3.30 .02 .03 .34 .42 .23 .38
13. Inrush of water_ .. ____ | || .01 .01 .01 .01
14. Steppingonmnail ____________ | | | | 1.77 2.21 1.20 1.98
15. Handling materials (other
than rock orore).._____.._. 1.92 2.48 .02 .03 9.33 | 11.64 6.31 10. 44
16. Other causes.......___..._.__ 3.85 4.96 .03 .05 | 1151 | 14.35 7.78 12.88
Total, underground .. ... 77.56 | 100.00 .64 1.06 | 80.17 | 100.00 | 54.20 89.72
Shaft
17. Falling down shaft.__________ 4.48 | 38.89 .04 .06 .15 7.98 .10 .17
18. Objects falling down shaft_. _ 2.57 | 22.22 .02 .03 .37 19.75 .25 .41
19. Breaking of cables . . .02 1.26 .02 .03
20. Overwinding_ .. ._.__ .02 1. 26 .02 .03
21. Skip, cage, or bucket_._ A A . . .69 | 36.56 .46 .76
22. Other causes.________________ . . . . .62 | 33.19 .42 .69
Total, shaft_......._..._.__ 1.87 | 100. 00 1.27 2.09
Open-cut:
1. Falls or slides of rock or ore_.| 1.92 | 27.27 .02 .14 .50 9.40 .33 2.95
P 04 0) (o157 177 ORSUS URRIUE RN RPN F .07 1.34 .05 .42
3. Haulage. .- oo |oooo oo oo .37 7.01 .25 2.20
4, Power shovels.___..___.._.._ .64 9.09 O] .05 .20 3.73 .13 1.17
5. Falls of Persoms . .- o |ocmio o imac i emmeem e .64 | 12,24 .44 3.83
6. Falls of derricks, booms. etc. .02 .45 .02 .14
7. Run or fall of ore in or from
i 05 .90 03 28
.42 8.06 29 2.52
9. Electricity. 05 .90 .03
10. Hand tools 68 | 12.84 .46 4.02
11. Handling m: 1.15 | 21.94 .78 6.87
12, Other causes._.__.___________ . L . . 112 | 2119 .75 6. 64
Total, open-cut......._____ 1.05 | 100. 00 .06 .52 5.27 | 100.00 3.56 31.32
Surface:
1. Mine cars, mine locomotives,
gravity or aerial trams.__ |- o] oo |oooooofioo_. .67 5.26 .45 1.60
2. Railway cars and locomotives .64 | 16.67 O] .02 .17 1.36 .12 .41
3. Run or fall of ore in or from
orebins.__.__.__.____________ .64 | 16.67 (O] .02 .20 1.55 .13 .47
4. Falls of persons.......__...._ .64 | 16.67 [O) .02 1.89 14. 86 1.28 4.52
5, Steppingonmnail .| ||| .35 2.72 .23 .83
6. Hand tools...._.._..____.._.__ 1.50 | 11.83 1.02 3.60
7. Electricity... .16 1.30 11 .40
8. Machinery.....__..._.._______ . X . 1.86 | 14.68 1.26 4.46
9. Handling materials. .. _______| o __| | | 3.03 | 23.90 2.05 .27
10. Other causes.._...._._.._.._. 1.28 | 33.33 .01 .03 2.86 | 22.54 1.93 6.85
Total, surface._.__._._...__ 3.85 | 100.00 .03 .11 12.69 | 100.00 8.58 30.41
Grand total, 1938_.._______ 100.00 |- W83 | 100.00 |--oooeee 67.61 ...
Grand total, 1937_ ... ________._ 100.00 |-ooooooo W91 | 100.00 ... (R 140 P

1 Less than 0.01 percent.
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CLASSIFICATION OF ACCIDENTS, BY KIND OF MINE

Copper mines.—A 17-percent reduction in number of employees and
a 33-percent reduction in number of man-hours worked were revealed
for the copper-mining industry of the United States in 1938 compared
with 1937. Mines to which these figures relate include all mines that
were operated chiefly for the copper content of the ores produced.
Active mines of this class numbered 96 in 1938. The figures do not
cover mines that may have produced some copper but whose oper-
ations were conducted chiefly because the ore contained metal or
metals other than copper.

Montana and Arizona were the principal copper-producing States
in 1938. Utah was the leading State in mining copper ores by open-
pit methods, and Arizona ranked second with a slightly smaller number
of open-pit employees. Employees at all copper mines in all States
numbered 17,582, and they performed 34.6 million man-hours of
work in 1938 compared with 52.0 million in 1937.

Accidents caused the death of 24 employees and injury of 2,098.
More than four-fifths of all accidents occurred in underground mining,
which represented 55 percent of the total man-hours worked. Thus
underground mining was obviously more hazardous than open-pit
mining. Figures for 1938 showed an accident-frequency rate of 91.13
per million man-hours worked underground and 24.78 per million
man-hours worked in open-pits; these figures cover both fatal and
nonfatal injuries. Similar figures for 1937 showed an accident-
frequency rate of 130.81 for underground mining and 35.84 for open-pit
mining.

The 30-percent decrease in the rate of accidents underground in
1938 compared with 1937 was due largely to lower rates for accidents
caused by haulage, handling materials, and drilling. The rate for
shaft accidents and injuries caused by falling down chute, winze,
raise, or stope rose slightly in 1938, but this slight gain was more than
offset by the lower rates prevailing in all other hazards. The copper
rate (90.09) was 2 percent lower than the United States rate of 91.81
for all underground accidents in metal and nonmetal mines. The
accident rate for surface mining of copper was 24.45 in 1938 compared
t0 35.47 in 1937.

Tables 2, 11, and 12 contain detailed figures on accidents and
employment at copper mines for the calendar year 1938.
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20 METAL-MINE ACCIDENTS IN THE UNITED STATES—1938

Gold, silver, and miscellaneous metal mines.—This group covers
both lode and placer properties and includes all mines that produce
metallic ores except those of iron and copper in any State or lead or
zine in the Mississippi Valley States.

The number of men employed at these mines totaled 51,477 in 1938,
about 8 percent less than in 1937. Man-hours worked totaled 96.6
million, about 9 percent less than in 1938. Of the total number of
workers, placer mines had 11,299 men, lode mines producing ores con-
taining gold, silver, copper, lead, or zinc, 36,235 men, and mines pro-
ducing tungsten, mercury, manganese, or other minor metals 3,943
men. The group as a whole averaged 1,877 work-hours per man,
compared with 1,906 work-hours per man in 1937.

Ninety-one men were killed by accidents during 1938, a reduction
of 24 from 1937; and 8,834 employees were injured, or 1,157 less
than in 1937. Accidents to these employees resulted in a fatality rate
of 0.94 per million man-hours of exposure to risk, which was slightly
more favorable than the rate of 1.08 for 1937, and a nonfatal-injury
rate of 91.45, which also was slightly better than the rate of 93.90 for
1937. The figures for 1938 are shown in tables 2, 13, and 14.

In underground mining the chief causes of accidents were falls of
rock or ore from the roof or wall, haulage, handling materials other
than rock or ore, and drilling. Accidents at open-pit mines were due
mainly to handling materials, falls of persons, and falls or slides of
rock or ore. These and other causes of accidents are shown in table 21.

In underground mining the accident-frequency rate in 1938 for gold,
silver, and miscellaneous metals exceeded the rates for other metals
or for nonmetals. The rate of 118.58 was 3.06 higher than the corre-
sponding rate of 115.52 for 1937 and 29 percent higher than the total
accident-frequency rate for underground work at metal and nonmetal
mines in 1938, The higher rate in 1938 was due chiefly to an increase
in the number of injuries caused by rock or ore during loading, handling
materials, and run of ore from chute or pocket. In surface mining
the rate of 43.36 in 1938 was much higher than the 1937 rate of 28.93
owing to greater accident frequency in all the chief hazards of open-cut
mining.
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Iron mines—With 18,006 men working 28.5 million man-hours,
employment at iron-ore mines in 1938 was considerably less than in
1937; the number of workers represented a loss of 22 percent and the
number of man-hours a reduction of 38 percent. - Accidents also
decreased; the record for 1938 showed 20 employeces killed and 456
injured compared with 33 killed and 1,383 injured in 1937. The
main causes of accidents were falls of roof, haulage, and handling
materials in underground mining and handling materials, hand tools,
and falls of persons in open-pit mining.

Of the total number of men employed, 10,729 worked underground,
3,311 in open pits, and 3,966 on surface work at the mines. Michigan,
Alabama, and Minnesota were the leading States in the mining of
iron ore by underground methods, according to the number of men
working underground. Minnesota was the leading State in open-pit
mining, with a far larger number of open-pit workers than any other
State. (See tables 2, 15, 16, and 21.)

Of all metal and nonmetal mines, iron mines had the best safety
record in 1938, both in underground and open-cut mining. The
underground rate of 23.41 represented a 48-percent decrease from the
1937 rate of 45.11. Although the rates from all mining hazards were
reduced, the most outstanding drop was made in the rate for loading
rock or ore at the working place. No one cause was responsible for
the lower rate in surface mining in 1938, as reduction of accidents
from most of the principal causes brought the rate to 8.53, or 31 per-
cent below the 1937 figure and 73 percent lower than the corresponding
United States rate for all metal and nonmetal mines.

271751—41——4
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Lead and zine mines (Mississippt Valley States).—Ores containing
lead and zine are produced in various parts of the country; but because
of the complex nature of the ores in many localities the figures for lead
and zine mining, as given in this bulletin, are only for those mines that
produced lead and zinc in the Mississippi Valley States, chiefly
Oklahoma, Kansas, and Missouri. With the figures are incorporated
data covering fluorspar, as well as lead and zinc, in two States, Illinois
and Kentucky; this is done for two reasons—because it permits
publication of State totals for those two States and because mining
methods are similar from the standpoint of accident hazards.

Fewer men were working in 1938 than in 1937, the reduction
amounting to 24 percent. A 28-percent drop was reported in the
number of man-hours worked. Reports from producing companies
for 1938 revealed 6,436 men employed for an average of 207 days, the
total volume of labor performed being 10.6 man-hours. Fifteen men
were killed and 608 injured by accidents; the principal causes of
accidents were loading ore at the working face and haulage equipment.
(See tables 2, 17, 18, and 21.)

The underground accident-frequency rate rose from 54.78 in 1937 to
59.08 in 1938. Although the rate was higher in 1938 than in 1937,
it was still 36 percent lower than the average underground rate for all
metal and nonmetal mines. Proportionately more accidents caused
by fall of roof or wall, hand tools, and machinery increased the total
accident-frequency rate.
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Nonmetallic-mineral mines.—As previously stated, this group of
mines includes those that produced various nonmetallic minerals
such as rock salt, gypsum, phosphate rock, and sulfur. Statistics for
the group are included in the bulletin on metal-mine accidents, largely
as a matter of convenience, because the number of men employed at
most classes of nonmetal mines is small and the total working force
of the entire group is only about 10,000 men annually, the actual
number reported for 1938 being 9.526. In 1937 it was 10,017. The
number of employees in 1938 included 2,685 men working underground
and 3,981 in open-pit mines. The working time for all employees was
17,827,445 man-hours, a 13-percent decrease from 1937. Six men
were killed and 726 injured by accidents in and about the mines in
1938, the chief causes of the accidents being loading at working places
and falling roof or wall in underground mining and handling materials
in open-pit mining.

In the extraction of nonmetallic minerals by underground mining
methods the principal States, from the standpoint of number of men
working, were New York, California, New Mexico, and Kansas. On
the other hand, reports from open-pit mines showed that the leading
States were Florida, Missouri, and Tennessee.

The nonfatal accident-frequency rate for underground nonmetal
mines decreased in 1938. The rate of 49.52 was 25 percent lower than
the rate of 65.77 for 1937 and 46 percent lower than the total under-
ground rate for all metal and nonmetal mines in 1938. A lower rate
was apparent in most of the mining hazards, especially rock or ore
during loading and haulage. Accidents caused by drilling increased
slightly. The rate for surface mining (48.02) was higher than that
for any of the metals but differed little from the corresponding rate in
1937. Hand-tool accidents showed the only increase in accident-
frequency rate.



METAL-MINE ACCIDENTS IN THE UNITED STATES—1938

28

99% €08 8% L82 20’8 | 0B°L | G€'8 | 96°L 966 ‘099 ‘7| €91 ‘600 ‘T| $E€ ‘918 | 66% ‘98L| LT0°0T| €8€°C | €8S ‘¢ | 101°C | %% R " LE6T ‘[BIOL,
983 00¢ 961 822 e6°L | 99°L | L1 | L67L G8C ‘19¢ ‘Z| ¥81'898 | CI6 ‘6LL | 68T °€19| 925 ‘6 | 098°C | 186‘C | 989°C | €G9 E 8E6T ‘T8I0
991  |TTTTT RZAS i ¥0'8 |TTTTTT 508 | 008 f1+5 20 ¢ S I 2906 9%6¢C | 69 T\ g As 4 12 “SUIOA A PUB ‘UI-UO0ISI M
‘U05eIQ ‘BYSBIGON ‘BUOZLIY
89T 981 §81 Ly 808 |T08 [90'8 |99°8 870 ‘99 189 068‘sh | L92°'¢ | g€ Lg 8¥¢ 69 8 |2 BUI[
-018) [Inog pue ‘Ayonj
-u8y ‘SesuByIy ‘BWBQR[V
091 9z P91 18 91’8 [69°L |08 |00°8 €15 'P1 92 T8L°TT | 99.C | 16 T aL ST 0z 61 7T BIUBA[ASUUSJ DPUB ‘A9
-10f MON ‘S}J0SNUIBSSBIA
‘PUBIAIBIN  “INO108UUDD
991 9qT 871 P81 008 {008 | 008 (008 08T ‘61 896 'Z 01g ‘gl | L8°C | €21 61 €8 12 8 L Uu0)3UIYSBA
822 €90 881 jixed 008 {008 [T108 [008 8GY ‘98T | 13T ‘2L GLT'8E | THO‘9Z | 669 98¢ €02 11T 02 L S BIUIBIIA
961 1354 981 002 $.6 | ¥2'6 | 6.6 | LZ°0T | 806°2C 692 ‘7 909l | ¥09°C | LTI 18 98 139 g | JUOTLIS A
%2 454 ¥61 692 9L°L | 69°L | 008 | 8LL 089 ‘% ¥oL T1 28¥°e 619 ‘8% | 98I 0g 8% 201 €3 L] S us1n
828 69€ y1z 1.8 $G L 80°L 128 | 008 TLY'STY | 6TV 'LE8 | 699 ‘€€ $8% 2¢ | 062 ‘T | 686 281 V61T 44 [ SBXQT,
6%3 892 [ 268 | €98 | 288 |TTTTTTTT i 244 Haﬁ 820 ‘98 9Fpe6 |7 T CTL 128 00 |TTTTTTTT 8L [ S 995SQUUR T,
61 00¢ 261 (1} 4 008 (008 {008 |00°8 168 81 00€ TI8 LT | 0GL 16 T €6 3 1€ [0 BjONB( YINOg
6L1 002 L1 324 008 (008 008 | 008 T30 ‘8% 000 ‘3 2906y | ¥86 892 48 214 4 8 A BWOYBIHO
gz |TTTTTTT 00g 102 208 [T 008 | 208 45101 S 002 ‘T Z8CLT |06 |7 14 98 € [ 2 oo
481 [448 €81 602 86 4 008 | 96°% 108 19€ ‘pL $0S ‘T 29108 669 ‘12 | 26€ 61 j2%4 01 (€48 AL S BUI[0IB]) JLION
182 €LT S¥e (¢4 96 'L 86 'L 828 | 6L €¥T 95T [ it 112 ‘€T L8¥ ‘OTT| €29 STt ¥S $0¢ [44 L O HI0 X MON
0Lg ¥62 LE LLT 008 | 008 | 008 | 008 €68 21T | 681 ‘8¢ 0LL y.8°¢L | 8T¥ 0gT 1z 192 38 1 S OJIXOTNL MON
01Z 982 891 008 cr'8 €I'8 | 8I'8 | 008 9.8 ‘8¢ gL e 186 ‘LT 009 ‘0T | 091 18 L0T ag LI S eIysdweH MON
£61 0¥Z 202 (1349 L8°L (008 [ 88°L [ ¥8°L 38L 9% 096 6% ‘1¢ | 0887 | 681 4 8 18 9T L) S BPBAIN
962 298 0€T 90¢ 008 | 008 1008 | 008 $$0 ‘92 (444 099 250°6Z | 88 T g 28 9 [ BUBUOTAL
vee |TTTTC | ¥ee 612 8L |77 1008 | 60°9 99066 [TTTTTTTTTUI 28926 | LS9 [ TEE [TTTTTTT| GTF 0g 0g 0z T Tmmmm T INOSSTAT
2ez | 898 | 92 | SIZ 918 €08 | 088 |SI'8 [T62%¢ | ¥S0‘TT | 99221 | 186°0¢ | 98¢ | ¥ 0g 4" L A BB
120 SR 9¥1 I 1 - 2 908 |7 9¢8°CL |77t 988°gT |7 88 |TTTTTTT 88 |TTTTTTTT ¥C 4 42 1 4!
L1¢ ¥e [T "1 622 1674 | $6°L |77 T 08°L 820 ‘OST | Q€T 20T |~~~ €68 ‘82 | 6C¥ €g |TTTTTTT 921 g [ BuBISINOT
202 99g LIT 903 06°L | 008 | 16°L | 887L 00€ ‘28 €918 98T ‘¢ 398 ‘Y | €8¢ (43 82 €28 91 L1 S sesusy]
881 8% 112 €81 €L | 008 | 9I'8 | 68°L €09 '¥S 066 \i2%4 €280z | 181 4 133 PIT L VA BM0]
902 01e LLT €92 668 | 008 | 008 |[T6°6 982 ‘LT 0TS PO0T | 0FG‘e | 8 (128 09 48 8 L stoulry
8he 928 QL 19¢ 008 | 008 [00'8 | 008 6%$ ‘0% 29T 0ST L9L°8T | 69 g 14 144 € € R L 1% §
892 863 99z 892 19'8 | 898 | L9'8 | LL8 V24344 $89°C GL9%¢ | 8969 | TLI 6 9eT L3 8T LT TTTTTTTTTTTTTTTT TTEIBI09D
1454 052 ) () S ¥0'8 | 06°L gr'8 |77 228°68T | 10% ‘TOT | 92h‘eel |*~" """ L¥0 ‘T | 90% 159 T L8 02 Tt SPLIOLL
|2 S 528 LL 6L [7777777 L6°L | 99°9 28191 Tt PIG'ST | €19 j40) S I 96 8 08 < A OpRBIO[O0)
913 1844 €61 923 86°L {008 | 96°L | 66°L T1Z ‘€T | &gg ‘61 qZF0F | PTG e9 | 128 18 602 182 29 8¢ TTTTTTTTmTTTTITT BIUIOJITBD
808 | Jno | punoid 908} | no |punoid mo | punoid e08] | N | punoid
B10L | _mg |-uedo | -zopun | L | -mg |-medp [-1epun | [®OL | @IS | godp |-1epup | Ol | -mg |-wedo |-10pun | gourer | S22
. -819do
10 10q 01813
Zumyg | 30204
9A1708 SABD 93810AY A8p Iod wew Jod juetnAo[dua® Jo SA8P-UBIAL pesordwe ue A “wnN

JuomAordwe O SIN0Y 058104y

8861 ‘18 95 papus

afi 2y) burinp ‘sapmyg fiq ‘wuswhiojdws fo shvp-upue puv pahojdwd U SIUIUL JDLOUIU-IIDIPUUON — GT TV ],



29

METAL-MINE ACCIDENTS IN THE UNITED STATES—1938

£ 6 186 | 996 |9ee | gse er 4 4 8 090'2 | 098'C | 206 °T | 838‘T | £0% ‘989 ‘05| 98F ‘998 ‘4| 8L ‘G18 ‘9| 986698 ‘| ~~T "7 7T = 1861 ‘T8I0,
0 g 9zL | 8LT | 908 | @i 9 1 4 1 TL8°T | 26°C | TO9‘T | 028°T | Sb¥ ‘228 ‘LI| 981 ‘89 ‘9| 0ST ‘ZLE ‘9| 6LT ‘188 | ~~~"~""~ 8€6T ‘[BI0L,
......... R ] R I £ ¥ TTTTTTT T T gge T |t €0R T | L8T T | 61T 26 TTTTTTTTTlege gL | 99T'6T T TTTTT o SWmoAm
pue TISU0OSI (. ‘uo3
. . . . . . . -910 ‘BYSBIQON ‘BUOZLIY
RERbhhil bbb [ g 42 e e A I i 8.2 ‘T | 48 ‘T | 68% ‘T | 80% 888°29F | 910°ee | €02 ‘698 | 0L1'8t oa»sn:
-0I80) YINog pue ‘Axony
R R P I . . . . . . _-UO3] ‘SesuByIy ‘BUIBqE[Y
Rl R ¥ 1 4 [ e 208°T | 002 | G¥E‘T | 622 ‘T | 946 ‘SIT 00% 99996 | 02T CC ._w.m,qmom:wmm.,%_ng
B osIof
MIN $170SIYIBSSBIAT
‘PUBAIBIN  “INOIJ0UUOD
|||||||||||| - ——emm—— B e bt e e “ . - &. [? [? [ [’ et mme e e
N g [ e S D R N Og T | 093°T | 81T | GLP'T | Q0C'6ST | ¥¥L'6Z | 087 ‘86 | 88608 |~ " TTTTTTm T0JBUTYSE A
g 8T %4 4 €28°T | 82072 | 90T | LL8'T | 890'260 T | 836443 | 961508 | ¥E€ 808 BIULSI A
.............. 0% R 1 g T TIIIII Tt 806 M | 1612 | 968(T | 4900 | €61'€Zc | SERI6E | 600 LGT | 9PLI9 | TTTTTTTTTTTTTTTTUOUIIOA
.............. 4 €L € L I D I ¢ 9161 | BLL'T | €991 | PL0'C | 80P '3GE | 09688 | 96¥ ‘€% | 961G |~TTTTTTTTTTTTTTTTTTIUUB)))
0 1 26 34 2 ' 1 1 R L18'C | V29T | VLT | ¥9T'G_ | TBL'G90°8 | ISV 0LE‘C| 698G/ | TL8'6IF | T TTTTTTTTITIIITTTC SBX9,],
.............. o0 | B [ e e | G0p% | 260 | 0z’ | ov'0g1 | | 00b T | SSRTRT |ooz's |- - wjoxeqr amog
.............. 01 Tttt ot “TTTTTTTTTTURloNR(T YInos
.............. S |\ S| I I e 0000 | GLYL | 80601 | SGESE | 00091 | £6FO0E | EL8 o\ 1TTTTTITTTTNUOUSRIO
.............. T R I I D D T T X )t (o)
e 5ol I T e e s e R bl i Rt A it — A ox Mo
.............. )57 ¥ I D Dt 4 4 ¢ ‘ ‘ 1 TTTTTTTTTTTTTTUCNIOR MON
.............. 0z € i A ST Tt ee1 g | 058G | €68, | €16 | 199606 | 016508 | 0919 166/06¢ |~77777TTTT"T"ODIXQIN MAN
SR y1 g 6 2 el i) R S0L'T | 328 | ILE'T | 00V ‘G | 66V ‘2L S08°Ty | ¥69°9FT | 0008 |~TTTTCC aaysdwey MON
0 1 6 1 4 ¥ 1 e I T LIS‘T | 0261 | 8391 | S60'T | ¥06:012 | 089'L ¥8C 691 | 0366 | TTTTTTTTTTTmTmmo BPBAON.
.............. ot 4 TTTTIO8 T IIIIIT| 6988 | 918 | 0F0CT | VPG | €67808 | 918G 002 LIF!00g |~777TTTTTTTTTTTRUBIUONL
o I L 9% 4 1 LS Attt T S et 7700 O et U700 A 3 G 1 3V 88866 | €ZO0F |TTTTTTTTTTTTTTTTTLMOSSIY
ST g ST 968°T | ¥11°G | 9113 | ¥SL'T_| 19T 'Ly% | 88L°88 | 9I8'GOI | 199 ‘9% UBSIYDIIAL
........................................... 1 TTTTII D S 0 O e UKV S O o I SO 111 - U S A N 1
.............. L | e i e s A1 Tl R 2L 2 e - m—
.............. 63 2 1 24 I D e 4 T k 4 386 ‘63 T i >
R 4 G ! R 4 S I A o 687 ‘T | 0861 | T6L'T | S¥¥ ‘T | 060 'S6T 056 ‘L 128 ‘23 60L YT |7 TTTTTTmm e BMOT
S N S e AR S N N I — 09 § . TR GO A A 1O L T S I
4 € 03 98L‘C | T19°C | 009 | L88'C | 368 ‘POT 990 ‘€1 002 ‘T 9€T ‘09T oyepy
gt Mot 1 S R M [y o M - Sle | 065 | 981 | y90 | TRLISE, | OIEIGC | A6C[A6C | SET'I9 | 77T wiEon
R 69 8 [ i L e I T T | 2880 |77 777777 229 °66L T | 628G ‘T08 | 890866 [T TT|TTTTTTTTTTmomomtoo ePLIOL
.............. ¥ 1 B I IR R Mo B L e R A N 062 °TIT  |""""""""""| ZIL 40T | 8L0'% R S (e
.............. e ST L 1€ ST mrere e o 2Rl T | 626 T | 0FSCT | 86LT | 69% ‘686 | 612°9ST | 436138 | €8€°G0g |TTTTTTTTTTTTTTTTURILAON[BD
0%, mo unoid 908] no | punoid 908] mo unoid mo unoid
8305 ..Em -wedQ chqb 0L | g |-wedq |-1epun | B*OL | -mg |-uedo qunp [BIOL | SOBHNS | _godg WQunD
susyd | smo o183
=10 | -PIM
paanfur IequnN POIIIY IsquINN Teok JuomnAo[dure Jo SIOY-uBA

19d uew Jod SINOY 95BIAY

8861 ‘18 "99q

papua 40afl 2y burinp ‘soyyg fiq ‘paunlur puv pappry Laquinu puv juswfiojdws fo SLmOY-uDUL [0 LIQUINN SIUIUL [DLIUIUL-IVIDIUUON — (OF TTILV],



METAL-MINE ACCIDENTS IN THE UNITED STATES—1938

30

1
...... 4

¢ ....-.-.-.
6

00 © N
N

81

48
48

............................. BJoWUON
||||||||||||||||||||||| SNIOdUB[[POSTIAL

................... PO :I9ATIS ‘P[OD

............. SNI0AUE[[O0SIUT ‘IOATIS ‘PIOD
..... (A91re A 1ddISSISSIJAT) OUlZ PUB P8I
................................... ToIy

............................... [B19WIUON
....................... SNOAUB[[IISTIAL
....................... 1908[d :PIOD
................... 9pOrT :IJATIS ‘P[OD
............ STNOAUB[[PISIUL ‘IAATIS ‘PIOD
---"(A9[[BA TAdISSISSIJA[) 9U1Z PUB P8I
................................... uoIy

3
o
=)
=
r~
-
w
1
-
™
-
-
-

w
-
L)

1Jeys ‘[830],

‘drag

$9STIBO 19710
3UIpUIMIAQ
(91010
uorysIogng
SAIY SUIIA

19300q

‘aged
S9SNBO I9YIQ

1JBYS UMOD
[reu uo urddolg
19)BM JO UysSnIU]
sose3 [BINjBU

$O[q®Ba JO SUIBAIG
suirrey s199[qo
1J8US T40p 3UI[BY
[elI0)BW SU[PUBH

3001 uBY] I9Y}0)

10
woly

PUNoI3IBpUN ‘[810],

..... 1
1 T
T 14
..... T
..... T
S IR
Y i74
€ | LS
1 91
14 LT
..... 1
...... €
T €
L 9
= =y
[N =1 N.omw
CERERE=
So [E8R
o2, Mow.
S8g | 2%
[ =
k=) %
S o8
o -5
5 S g
g8 | g%

ade[usyg
1sodxg
90%) 3ut

S[00} pusy
-}{10M 38 3UipBo[

SIAISO

[[8M 10 JOOI TIOI}
910 10 00I JO [[8J

AIyM 910 10 00y

...... z |8
e e
...... |-
o1 6 8
=| 9
g2 g
I o =
=4 =4 =
= |2 B
B Q (5]
e =
< B
punoidopun

A1nfur Jo £)110A9S PUB dUIUI JO PUIS

8961 ‘I 93] popud 1vaf oy burinp ‘funluz fo fipiaass pup surw fo pury fiq payisso ‘sarunlur pup sNNIDID Y soulUL )y — 1% TTAV],



31

METAL-MINE ACCIDENTS IN THE UNITED STATES-—1938

€98 | OIT| 8IT\ 9 | IT | &4 |18 | GLS'PT) 6I1%2| L69°T) SI€| ¥ | %1 | T | Q9% | G0 | 309 /T) 999 | I8¢ | 8BLII| 81| OST ‘| I8% ‘1| ¥16 %
936 | 18| 16| € | ¥ | IS |92 |0BSOI| OF‘T| 0BT 1| 953| T | ¥ | IT | 8L& | 02 | 600°T| 85% | 6% | ¥¥C ‘T €9 | 99L | 816 | L81C
9 {1 |2 |77 g 1 188 | 9¢ | eg ||ttt vl e | et 1 ¥y € |”77l%s |09 | TF
ot | ¢ |9 |7 |7j 1 T 188 |28 |09 |BI ||t 1|8 2 (62 1 |k |3 |¥ |3 |18 |o9¢
I i e 4 12| ¥ q N e e T S e 1 g e ¥ v
29T | 2S | 19|28 | P |L |91 |200° 296 | 918 | TI9T T | 9% |01 | 99T | 61| 6GL | ¥%8 | $8€ | %G8 | 6% | ¥8% | 169 | 90%‘l
GLT |99 29|2 | ¥ |8 |8 |OTP‘2l 8%0‘1| 128 | €LT| T (9% | TT | LLT | 1o |88L | T9¢ [ 398 | 198 |¢€¢| 18 | 999 | 99%‘1
g e |1 |74 1 9.8 |08 |08 |OT | ~7|TC TTIIL | % [ ¥ | ¥ 8L |01 |g |[% |SIT |96
6 |9 g | 1 g6e (98¢ |99 & |"\TCIt| v | v |k |16 |€ |3 |1 | |06 |@8
6F | €T | LT |7TTIRT | g 9697 122 | 112 |68 || T ccley | 1ot g9 2L | 68T | L |esT |9 | as¥
862 | 6L | 28| € | € |Lp | 61- |6BIOT| P9 1| 2817 SBC| T | &F 6 | 8% | L8| 9007 L¥F | G9F | TEZ‘T| L9 | G9L | 816 | 980G
9 |12 |77 e 1 98 | g9¢ |2 [T\t ol |6 el 1 ¥y € |77l |09 |op
(1 S S O T e i I S L8 (6L |08 BT |t R 2 |60 |%1 |9 (¥ |g |e |18 |¢gg
g |1 T 4 1|y g N e T e e 1 g e ¥ ¥
SPL | 158812 (¢ |92 |6 6860 096 | 918 | T9T| T |2F |8 | 99T | LT |99L |¢pe | 818 |08 | ¥ | %8y | 129 | €88‘T
191 |9 | ¥9 |G |€ |95 | TT | €pe‘l €P0°T| 048 | €LI| T [2F |6 | LLT | 6| G8L | 298 | 9%8 | LS8 | LP | 023G | 999 | &GP ‘T
ST {§ |¢ |1 |777|¢g 1 €9 6L |08 [OT | | Tl |g || ¥ LT | 901 | @ | ¥P | SIT |98
8 |s |g |7ttt 1 08g [9¢ |¢¢ ¢ || rye |e |k |16 |06 |29 |1 |¥ |0z |¥FL
8 |EL| 9T ||l vT | ¢ LL9°1) 1L | 018 |68 || T lek | T (LT (V9 (69 | FST | L |@ST | P9 | €SP
622 | L. | 38| 1 |8 923 T | € |6 | .9 | L3 | 186 | 68F | TV |(L81T | GP | OPL | 306 | 110G
9 |t g |7 e e ol | g for 1 ¥y € || |09 |s8e
or |¢ |9 |77 [A 3 i 1 (8 Z |6C |et |v |¥e |¢ |ee |18 |¥%

g |1 |7 e D R i e 1 g Tl e ¥ v,
WL 6v|9|T |¢ 9T T |Gy |8 |91 | LI | 68L |6gg | TIE | 008 | €8 | 9F | €I9 | TPE'T
PET | 8| 19| 1 |8 ST T | Gp | 6 | 80T |61 |89L | 19¢ |98€ | 288 | 98| 3Ig | 8¥9 | 668°T
e | ¢ |e | (1 e k] 2 | ¥ | ¥ 9L |66 |& |&p |SIT |LiL

8 ¢ |g |77 3 il e |e |9% [0 |61 |19 |T |81 [ |1
8y | er| 91| [ ¢ ey | T o|eer | €9 | L9 | LT |9 | FPT |29 | 93F
6 |2 (¢ |T |71 1 e | % |16 | Ul |l se | 8 21 | ¥ |8 | |91 |e
N R S D o e 8 1 1 R e D I Tl e R e Tl TTTIE .
U O e I I e [ e I e I I 4 [ I e I
U I VR DN MR DR DU : S JEU IR D N JRUR DS B U R JR AN O S
Lol e |1 |l eh1 | o1 8 i e e e ) ¥ 9 61 | L |8 8 44

L ode e lv by b 6¥1 | 91 8 R I R e 9 8 61 L |8 8 e

1861 ‘1830,T,
86T ‘[BI0.L,

............................. [B10WUON
....................... STIOQUB[[OOSTIAL
........................ 1908[J :POD
................... 9POT] :JOATIS ‘PIOH
bbb “SNOJUB[[IOSTUI “IOATIS ‘PIOH
..... (L9118 A 1AdISSISSITA) OUIZ PUB PBOT

1BJOWITON
...................... SNOAUB[[OISIIAL
....................... 1908[d :PI0ODH
................... PO’ 1IAATIS ‘PIOD
............ STIOQUB[[YOSIWI ‘IBATIS ‘PIOH
T (&o1reA 1AdISSISSITA) oulZ pUB PET

:[B)BJUOT [830,],
.................... it X TA A

y [839UILON
...................... STI0QUBI[AOSIIA
....................... 1908B[J :P[0D
................... 9pOrT :10A[IS ‘P[ODH
............ STIOSUB[[OOSIUI ‘IDATIS ‘PIODH
..... (£o([BA 1ddISSISSIIAT) oUIZ pUB PBAT

~TTTT[BOWUON
....................... STI08UB[[OSTIN
........................ 1908[q :PI0OD
.......... TTTTTTTTIOPOMY LIOAYIS ‘PIoOD)
............. STIOQUB[[QOSIWI ‘IA[IS ‘P[OD)

271751—41——5



...... 1 B e B B e e R ] Bl Dt Ittt nteieied Ituiuiel ittt Reieiel nteiutel eieied il Ietetl it R €:C:)1 YR C (s 1S5 SR A Le e (LR g §
............ TTUTTIETT T I IO I B ittt et I A il A N i it e S e e O .

T o 1. S O
I k4 (4 4 I 1¢ Rk IS S R o1 Tl (1 (1 |71t 4 JTaddoy)

........................ Rl il i I A R A I § il ninieiel il el et et e i et A e o e L T 7

Bl B e e B R e B e e It ettt [B}oWUON
Rl R bt il ] e R B R e Aniniad nideiel intedied Eteteid il Attt ettt SNOAUBI[IISTIL
Rl Rhbiel Rl Evieied ielel ieieied ettt 100B[J :PIOD
R el Bl e e Biriainl It QpOTT :I0ATIS ‘PIOD
Rl Eeieieied it el ettt et ettt SNOAUB[[IOSIUT “IRATIS ‘PIOD
il Sl Aol el il bl (&o[[BA 1ddISSISSIJAL) OUIZ pue P8
i i il il e il i 1 B R R Btuieiel Rl il It el ieluind b S Reeied Atetied ittt w0y

Bttt el el R F St et el e 1eddop

il iieiuied - I G et et S et e 2 830,

9ST 9 [ 1 TUlTTT N ¢ T T |7 11
I

m
............ ...,:,:.:--:.,}1 .....,....l.,.,..:..: :..7., ..,I,l,:,::..:.,.......,.._SwEnoZ
Im e LSRN B p— RRid Rkl e Rl R w m LS8 SN N SN RRS_—— ST STN0AUB[[OOSTIAL

1 | S it I D D e O N 1. il it ettt el I G i I e S I It R 190®[d :PIOD
8L | S R i e Tt 1 e i el it Il et et A S S N DO 4 ot SRR Lo ¥ 3]

4 D G il i il e il e 1 il Rk F4 1\l e STI0OUB[[ISIUL “IOATIS ‘PIOH
er |~ R e A REiaiel natied fuleitel nfeieied Rleiiel Inleiiad Ibeleied fnfeiiet el bl il Il I (&9[[BA 1ddISSISSIIAT) 9UIZ pUB PEI]

LS A N B I [ I O LS D S I I I ) N S IO e
74 4 | G T R S T 4 il i il G At Y A A A R I ¢ 1eddop

)
-
-
o
™~
@
w
-
o
o
-
-t
v
=3
=1
L)
o
T~
©
w
-~
Ll
o
-

ade[neH

LInful Jo £)119A9S pUB dUIW JO puly

18303 pus1p
008BJINS ‘[B10T,
$9SNBD 19Y}0
A19UTYIBIN
Fuieisibitcd
S[00] pUBH
1O (18] 10 Uny
SIAI}0UI000]
pus siBd Asm[I8y
SWBI) [B1108
SOATIOW000]
‘s180  QUIN
$9STNBO IOYIO i =
$[00} puBH
AOL13[H
AIUIYIBIA
S[9AOYS JomoJ
soArsofdxq
910 10 %001

suosiad Jo s[ieg
JO SODIS I0 S[BJ

no-uado ‘18301,
*219 ‘su100q
suosad Jo s[i8q

[reu uo Surddelg
‘SYOLLIOD JO  S[[Bd

S[BLIoJBUI SUI[PUBH
surq 910 Wolj I0
S[euojBm SUIPUBE
suIq 910 Wolj 10
Ut 910 JO [{ey 10 uny

uy 010
10
aurw

METAL-MINE ACCIDENTS IN THE UNITED STATES—1938
b=

soBlINg no-uddQ

2

&n PenunuO)—8EEI ‘1§ 99 papua swafi ayy burinp ‘finluy fo Apsass puv aurw fo puiy fiq PaY18sp]d ‘satunlur puv $2231010 4 ‘SauIU NI — 15 A1AV],



33

METAL-MINE ACCIDENTS IN THE UNITED STATES—1938

P23 ‘81| 99%‘C| 209 | L8¢ | 96 | 1€ | To€ | €8 | L¥E | €9 cg | 6F1 | 9.8 | O8T| #61) 26 | 8 |64 |01 | € | IIT/ S | 19 | €1 | 06
8.8°CT| 129°‘T| 99¢ | 98¢ | 86C | 1g | 161 | ¥% | 136 | 95 € | 98 T89 | GPI| LPI| 98 |6 |99 |9 |€ |8 |9C|LF |6 |99
(49 6LT | OF 47 € |77 81 g | 8¢ I or |9 Ore | 9L (98 |8 | € |61 |% |G |18 |1 | %L | "7|LI
€8y | LY 8 8 6 e V¥ 14 s | ¢ 6¢ 8 |6 | ¥ |T77719 | T |77771¢ | T g |TTTTlS
861 | $1¥ | €01 | 0L 68 8 | v 9 |06 |77 T e ¥ E7 1 S A A " Tt A 4 O A A A I 4
$96°L | TOL | TIST | 88T | 88 8 | 96 g | TL 91 9 |08 6L LZiL | L 7718 | T ITTTTIE |9 |V |To|or
6268 | TOL‘T| 292 | 99¢ | 9ST | 9T | S¥T | L8 | 99T | 02 8 | 99 SLT | €F | 1€ | 9T |"777| @5 |G [T77T| 06 |9 |9 (T |92
€29 V)4 € L L B4 4 4 4 4 [ 1 S I I i A D A A i A
9L¥ L3 4 8 4 I TTTHE 4 ¢ |8 @ 9 [6 1L i€ (9 "ML 1B 18 TG
22T | 958 | L8 29 8T g | € g | LE T g |8 T9T |03 |05 [ ST (€ |8 |T7°7|T (¥ |9 |¥ |8 |22
TTLTT| ST9‘T| ¥9€ | 98¢ | L8 | T | 16T | ¥ | 0¥C | 92 [4 Y] 0L9 | pT| L¥T| 98 |9 |39 |9 |€ |28 9% |LF |6 |€9
9cL 8LT | OF }47 % 77Tl 8t g |¢e I oL |9 90 | gL |98 |8 | € |61 |¥% |G |TI€|TIL %I |7"77101
aLy Ly 8 8 6 BB a4 vy __|& |¢€ 8¢ L6 | ¥ |77l [T iTTTie | Tl Tl
96¥ gy | S0T | 0L 68 8 | S 9 106 |TCUTTTITTTTHE €9 2 L I A I I R I 4 % I A i S 4
998‘% | 00 [ TI9T | 88T | 88 8 |96 L5 | el a1 9 |09 6L 4 L 7Y T TTTTIE (S iy | T ot
$68°8 | 09T‘T| 195 | 992 | 98T | OT | G¥T | L8 | 99T | 61 8 | 9¢ OLT fgv (I8 [ 91 || 168 |T7777106 |9 |9 |1 |9
809 128 € L L 4 R4 (4 4 g 4 I S i i A N AR e A A D
4 92 4 8 4 I T e 4 T ¢ [44 9 16 |4 |T |9 |77 L | |e T
8602 | ¥6& | 99 29 8T g |8 c |98 T € |81 6T | 0C |02 |ST|C (8 [777|T |¥% |9 (¥ |8

L€ ‘2T| 69S‘T| 998 | 628 | LI | 6T | €8T | ¥V | 986 | %G T2 | 18 VP9 | L8T, FPT| 28 |9 |6F |9 |€ |18 | €2 | TV |6

20L 89T | OF 114 LT 7T AT g | g8 T 6 |9 00g | oL |98 9% | € |8 (% (& |18 |0 | %L |~~77|CI
14 g 8 8 6 MY Y|P 4 ¢ | € L8 L {6 1% |ITTTTIe | I |TTTThe | T2 |7
98% 0% | 00T | O 98 8 | ¥ 9 (06 |77 TThe 09 L2 I O I T A I 4 O I I A S 4
189°L | 6L9 | 0T | 98T | 08 L | €6 Lz | 69 j 9 | Ly LL G | L L 7778 | T |TTTIE |9 |V (T jOT
8€9‘8 | ZEI‘T| 89 | $92 | 4T | ST | I¥T | L8 | €91 | 8T 8 | €9 ¥91 |88 | I8 | 9T |TTT|6T |G |TTTT| 089 |9 | T |93
QLS 92 € 9 L R4 R [4 4 € [ I N A A A DA (N R A I N
[1]54 ¥ € 8 4 Tt T e [4 T |¢ 8¢ 9 |6 19 |T |9 |77 L T |e Tt
2202 | 60C | 28 09 48 v |02 c | g€ T g | 8 66T | 6L | 8T [ ¥T(C |4 [T (€ |9 |02 |8 |12
L9g 9¢ 8 L 0z 2 |8 ) T T |¥ 44 [ I - I Z0 I S A A S A I 20 R I §
¥ (L] S (4 g Tt R R I (T 9 R TR U2 D T D D L O R
L | S I A R T N R N T O D D D S O D D D O I
(3 9 [ € Tl T it R I A S R I T T DO I D D N I
8LT 12 T [4 8 T |2 T e I e (4 [ R N I A I R I DN D e
061 82 € (4 1T T 19 i e T I 9 [ 20 L R I S S D A A R R R

...... LE6T [B0.L,
..................... 8€6T [B0.L

................ “7""7"9PO7Y LIBATIS ‘PIOD)
............ ~~""SNOAUB[[AOSIUL ‘IOATIS ‘PIOD
....... (A9[[8 A TAAISSISSIJA]) 9U1Z PUB PBYT

.................... “9pOrT IIOA[IS ‘PIOD

R moemTees “STI0QUB[[9ISIUI “IOA[IS ‘P[OD)
~ 7T " (A9[[BA IAISSISSIIAT) OUIZ PUB P8O
................................ “TTTTTuoIL

................................ [BJOWUON
........................ ~ ~STN0QURB[[ISTIAL
........................... 1908[J :PIOD
...................... PO IVATIS ‘PIOH
................ STIOOUB[[OSIUI “IVATIS ‘PIOD)
“" " (Loqr8 A 1AAISSISSI]AT) 9UlZ PUB PBO]

e Ehhhbhhbhhbhhh TTTTm Teddop

- [B19WUON
ittt SNOAUBI[OOSIIAL
.............. Rkt 1) & 5 o) (1))
...... TTTTTTTSTTSTTITTOPOMT LIRATIS POD

R "7 SNOAUB[[AASTU “IOATIS ‘PIOD



34 METAL-MINE ACCIDENTS IN THE UNITED STATES—1938
REVIEW BY STATES

To set forth a complete picture of the effect of the principal mining
hazards in underground work and open-cut mines, for the leading
metal and nonmetallic mining States, individual accident-frequency
State rates are presented in table 22 for each hazard; total under-
ground and open-cut rates also are given, as well as a comparison
with the United States rate for each hazard. The rates in table 22
apply to nonfatal injuries only.

The year 1938 showed progress along safety lines in underground
mining, as the accident rate for all underground work in the United
States decreased 7 percent from the 1937 figure. The accident-
frequency rate for open-cut mines, although maintaining a low level,
was slightly higher for 1938 than for 1937. Accidents occurred at
the rate of 91.81 for each million man-hours of employment under-
ground and 31.32 for each million man-hours worked in surface mines.
A definite improvement in the rate for drilling accidents affected the
total underground rate favorably, and a slightly lower rate was
apparent for all causes of accidents except falling down chute, winze,
raise, or stope.

By far the greatest cause of accidents in underground mines was
falls of roof or wall. Accidents occurred from this hazard at a rate
of 18.34 for the United States as a whole, but rates for individual
States ranged from 1.56 in Missouri to 29.48 in Idaho. Next in
importance as a cause of injury was haulage, with a United States
rate of 10.84; Minnesota had the lowest rate for accidents from this
cause (2.08) and Utah the highest (17.26). Accidents resulting from
handling of materials occurred at a rate of 10.44 in the United States;
Missouri had the lowest rate (0.78), whereas Idaho had the highest
(20.06). Drilling ranked next in importance as a cause of accident
with a United States rate of 8.85; Alabama claimed the lowest rate
(0.39) and California the highest rate (17.65). The loading of rock
or ore at the working place showed a rate of 8.07 for the United
States, but the State rates ranged from 0.59 in Minnesota to 22.53 in
Oklahoma. Hand-tool injuries held sixth place as a serious cause of
accident, averaging 6.73, with a low of 0.30 in Minnesota and a high
of 15.12 in New Mexico. The average rate for falling down chute,
winze, raise, or stope was 4.00, the State rates ranging from none in
Missouri to 6.72 in California. Run of ore from chute or pocket
injured 3.93 men on an average; Alabama and Missouri claimed no
accidents from this cause, but the California rate was 8.20. The
United States rate for machinery was 2.45, the lowest rate being 0.30
for Minnesota and the highest 4.99 for New York. Shaft accidents
averaged 2.09, with none in New York and Missouri and 5.08 per
million man-hours worked in Idaho. The accident rate for all other
causes underground was 16.07 for the United States, with a low of
0.98 for Alabama and a high of 25.71 for California. Judged by
accident rates underground, the State with the best safety record was
Alabama, with a total rate of 17.17. California had the highest
total rate (147.43) which, however, was considerably lower than the
highest rate for 1937 (165.25).
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Alabama —The metal-mining industry of Alabama reduced its
accident rate 35 percent in 1938 by lowering the nonfatal-injury rate
from 24.20 in 1937 to 15.61 in 1938. The rate for accidents under-
ground was reduced from 27.19 to 17.17. Greatest reductions were
made in the rates for accidents from falls of rock or ore from roof or
wall, haulage, and handling materials other than rock or ore. Acci-
dents caused by machinery increased in frequency, the rate rising
from 1.61 in 1937 to 2.93 in 1938 per million man-hours worked
underground. Tle position of Alabama was most favorable compared
with that of the United States as a whole. About 83 percent of all
metal miners in Alabama work underground.

Arizona.—Exceeded in employment only by California and Mon-
tana, Arizona ranked thirteenth in injury rate and eleventh in fatality
rate among States employing 1,000 or more men. (See table 1.)
Comparison of underground accident-frequency rates for 1937 and
1938 reveals a 29-percent decrease in 1938. According to table 22,
which shows major causes of accidents, a marked drop in the rates
for accidents resulting from use of hand tools, drilling, and run of ore
from chute or pocket was chiefly responsible for the lower rate.
The accident-frequency rate for surface mining decreased definitely
in 1938, being 80 percent lower than the 1937 rate and 22.8 points
lower than the average 1938 rate for the United States.

California.—Although California ranked first in employment in
metal and nonmetal mines in the United States in 1938, it stood
twenty-first among 23 leading mining States in injury rate. (See
table 1.) In underground mining, where 51 percent of the men are
employed, the accident-frequency rate of 147.43 was 24 percent higher
than the 1937 rate of 119.31. A general increase in accidents from
most of the usual causes is responsible for this high rate, but handling
materials (other than rock or ore), fall of roof or wall, and fall of rock
during loading at the working places showed the greatest increases.
Less accidents occurred in the shaft and in the use of machinery and
hand tools in 1938 than in 1937.

Colorado.—Underground operations, which account for 75 percent
of the total employment in metal and nonmetallic-mineral mines of
Colorado, reported a favorable accident-frequency rate for 1938.
The rate of 87.98 was 19 percent lower than that for 1937 and below
the average rate for the United States. Of primary importance was
the 48-percent decrease in the accident-frequency rate for drilling
accidents, which was partly offset by a slight increase in the rate per
million man-hours for injuries caused by run of ore from chute or
pocket.

Idaho.—Although one of the leading metal and nonmetal mining
States in number of men employed, Idaho had a high accident-fre-
quency rate (135.62) for underground mining which lowered its posi-
tion from a safety standpoint. Nevertheless, fewer accidents from
drilling, haulage, and hand tools in 1938 reduced the rate 9 percent
below the 1937 figure. The rate for shaft accidents increased slightly.

Kansas.—In 1938 Kansas stood eighteenth among mining States
employing 1,000 or more men in employment and twelfth in accident-
frequency rate. (See table 1.) Although the nonfatal-accident rate
of 69.00 for underground mining was higher than the 1937 rate of
62.25, it was still 25 percent lower than the average United States
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rate for underground accidents. A comparison of 1937 and 1938
reveals a higher accident-frequency rate in 1938 for injuries resulting
from haulage, handling materials, and falls of rock or ore from roof or
wall.

Michigan.—The frequency of nonfatal injuries at mines in Michigan
increased slightly in 1938, the rate being 24.79 compared with 23.88
in 1937 for each million man-hours worked in and about the mines.
The rate for underground accidents, based upon the number of man-
hours of exposure to underground risks, increased from 30.73 in 1937
to 34.42 in 1938, or 12 percent. This increase was due to higher rates
for several classes of accidents, chiefly those caused by loading ore
at the face, haulage equipment, drilling, persons falling down chutes
or stopes, and run of ore from chutes. Nearly all mining operations
in Michigan are conducted underground; only 218 men were reported
as employed in open-pit mining 1n 1938 compared with 5,125 under-
ground. In addition, 2,586 men were employed on the surface,
virtually all of whom worked at underground mines.

Minnesota.—About 36 percent of the employees in Minnesota mines
worked underground in 1938 and about 42 percent in open-pit mines;
the remainder were employed on the surface. Accidents at all mines
occurred at a rate of 8.92 per million man-hours worked in 1938, or
37 percent below the rate of 14.07 in 1937. The rate for underground
operations decreased from 25.18 to 17.20 and that for open-pit mining
from 10.28 to 6.09. Much of the improvement in the rate for under-
ground accidents was due to a reduction in accidents from falls of
rock or ore, hand tools, and machinery. Slight increases occurred in
the rates for haulage accidents and persons falling down chutes,
winzes, raises, and stopes. In open-pit mining, progress was made in
preventing accidents from machinery and haulage. Metal and non-
metal mining in Minnesota had a much better safety record than that
for metal mining in the United States, the rate of 8.92 for Minnesota
in 1938 being far below the rate of 67.61 for the United States.

Missouri.—Metal mining in Missouri is conducted about three-
fourths underground and one-fourth in open pits from the standpoint
of number of men employed. The injury rate from accidents was
only 22.90 in 1938, a reduction of 32 percent from the rate of 33.48
for 1937. Although the rate for machinery accidents increased, prog-
ress was made in reducing accidents from falls of rock or ore, loading
ore at the working face, haulage, drilling, and handling materials.
Accident frequency in Missouri in 1938 was only about one-third as
great as in the United States as a whole.

Montana.—With 80 percent of the 10,000 men employed in metal
mining and the extraction of nonmetallic minerals working under-
ground, Montana had a better safety record in 1938 than five other
leading mining States. The accident-frequency rate of 108.78 was
17 percent below that in 1937. A noticeable decrease in accidents
due to haulage and handling materials (other than rock or ore) was
the most apparent cause of the lower rate, but fewer accidents from
several other mining hazards contributed to the better safety record.
In spite of a decreased injury rate compared to 1937, Montana still
had an accident-frequency rate 18 percent higher than the average
underground rate for the United States.

Nevada.—Ranking tenth in employment in the metal-mining indus-
try of the United States, Nevada mines, both underground and open
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cut, showed higher accident-frequency rates for 1938 than 1937. The
underground accident-frequency rate of 103.35 in 1937 was raised to
114.44 in 1938, owing to increases in the rates for accidents from
virtually all underground causes, particularly handling materials.
Slight decreases were reported in the rates for accidents caused by
rock or ore during loading at the working place and machinery. The
accident-frequency rate in underground mines in Nevada was 25
percent higher than that for the United States, as shown in table 22.

New Mexico.—Although the accident rate in New Mexico for under-
ground work was higher in 1938 than the average for the United
States, it decreased 8 percent from the 1937 rate. Fewer accidents
from hand tools were the chief cause of the lower rate.

New York.—As shown in table 1 covering States that had 1,000 or
more employees at mines, New York ranked nineteenth in number of
workers, ninth in nonfatal-injury rate, and first and best in fatality
rate. The State had a strikingly better record in 1938 than in 1937, as
its nonfatal-injury rate was reduced 63 percent. Nearly all mining
in New York is underground, and reports for 1938 showed that progress
was made in reducing accidentsfrom all classes of hazards under-
grgimd. The rates for the principal classes of accidents are shown in
table 22.

Oklahoma.—Although the rate for underground accidents per million
man-hours worked in Oklahoma in 1938 (85.36) was lower than the
United States rate, compared to 1937 it rose 20 percent. Propor-
tionately greater increases in accidents from drilling and from rock or
ore during loading than from any other causes were mainly responsible
for the higher rate.

South Dakota.—Underground mining predominated in the metal-
mining activity of this State. The accident-frequency rate for under-
ground operations rose from 62.08 in 1937 to 75.24 in 1938, a rate
definitely better than the average for the United States. Injuries
from the use of hand tools figured prominently in the total increase
over 1937, but a higher rate from virtually all causes tended to raise
the rate. However, the rate for accidents from run of ore from chute
or pocket was lower.

Utah.—Although more than 60 percent of the employees in Utah
metal and nonmetallic-mineral mines work underground, Utah is also
one of the leading States in open-pit or surface mining. The frequency
rate for accidents underground maintains a high level, but the rate of
118.88 in 1938 was slightly lower than the corresponding rate of 119.56
in 1937. According to table 1 Utah ranks eighth among States em-
ploying 1,000 or more men in the metal-mining industry. Table 22
indicates that Utah stands fourteenth among 16 States in underground
accident-frequency rate. Slight decreases in the rates for falls of rock
or ore, falling down chute, and shaft accidents are apparent when the
1938 rates are compared with similar figures for 1937. In surface
mining Utah showed a favorable rate of 13.45, a decrease from 1937
and considerably lower than the United States average rate of 31.32.

ACCIDENTS CLASSIFIED BY MINING METHODS

The classification of mining methods employed in this bulletin was
originated by the Mining Division of the Bureau of Mines for use in
its studies of the relative efficiency of various mining methods from
the standpoint of productivity and costs. The classification was used
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first in this series of statistical bulletins for accidents covering the
calendar year 1929; it is as follows:
A. Underground methods:
. Open stope, including room-and-pillar method and sublevel stoping.
Shrinkage.
Cut-and-fill.
Square-set.
. Block caving.
Sublevel caving.
Top slicing.
B. Surface methods:
8. Open-cut with power shovel.
9. Open-cut with power scraper.
10. Open-cut; hand loading only.
11. Hydraulicking.
12. Dredging.

From the standpoint of number of companies and mines represented
and number of men employed in the mines the most widely used
operating method in metal and nonmetal mines employing 25 or more
men is the open-stope method, including the room-and-pillar method
and sublevel stoping.

In 1938 top slicing had the lowest combined accident-frequency rate
for fatalities and injuries in underground mining. The next lowest
accident rate was that for sublevel caving. The highest rate was
reported by mines using shrinkage methods.

It should be stated that a mining company is not free to choose any
method of mining that officials of the company may prefer or 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.:

The figures for open-stope methods relate chiefly to the iron-ore
mines in Alabama and Michigan, the lead-zine mines in Kansas,
Missouri, and Oklahoma, and the gold and silver mines in Arizona,
California, and Nevada. Shrinkage methods were reported mainly
for gold and silver mines in some Western States. Cut-and-fill
methods were shown for gold and silver mines in Idaho and Cali-
fornia and for several copper mines in Arizona. Mining by square-
set methods was reported chiefly by gold-silver-copper-lead-zinc
mines in the Western States. The figures for block caving represent
the experience of a few metal mines in Arizona, Colorado, and several
other States. Most figures for sublevel caving were reported by
iron-ore mines in Michigan and Minnesota. The data for top slicing
are mainly for iron-ore mines in Michigan and Minnesota. Figures
for open-pit mining with power shovels represent the experience of
iron-ore mines in Minnesota and copper mines in the Western States.
Data for open-pit mining with hand loading are shown for several
mines producing nonmetallic minerals, chiefly in the Eastern States.
The number and cause of accidents for each mining method are shown
in tables 24, 25, and 26.

N ot o
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PLACER MINING

Placer mining is represented in this publication by reports covering
properties at which 11,299 men were employed in 1938. These men
were employed an average of 183 days each and worked nearly 17
million man-hours during the year, as shown in table 27. Accidents
connected with the work of the employees caused 2 deaths and 496
nonfatal lost-time injuries among the workers, revealing a fatality
rate of 0.12 and an injury rate of 29.23 per million man-hours worked.

Operation of placer deposits by underground mining methods had
the highest accident-frequency rate, the reports showing 33.27 acci-
dents per million man-hours of work performed underground. Hy-
draulicking had the next highest rate, each million man-hours
worked being accompanied by 0.56 fatality and 29.94 injuries.
Dredging had an injury rate of 29.37 for each million man-hours
worked. The lowest injury rate (27.95) was for surface operations,
chiefly hand work, including sluicing.

Dredging employed more men than the other classes of placer
workings covered by the reports—4,641 in all. Surface work, chiefly
hand-operated, came next, with 4,219 employees. Hydraulicking
properties employed 1,811 men. Only 628 employees were reported
by underground placers.

In underground work handling materials caused the largest num-
ber of accidents. In surface work two classes of accidents—handling
materials and falls of persons—were most prominent. The chief
cause of accidents at dredging operations and in hydraulic work was
falls of persons. (See tables 27 to 29.)

TaBLE 27.—Placer mines: Men employed, man-days of employment, and number
killed and injured during the year ended Dec. 31, 1938

Under-

Dredg- Hydrau-
ground Total

Surface ing licking

Men employed - ..o 628 4,219 4,641 1,811 11,299
Man-days- .. ... 114, 060 597,171 | 1,133,060 219, 447 2,063, 738
Average days active..__.__ 182 142 244 121 183
Man-hours of empioyment 901,763 | 4,794,353 | 9,500,170 | 1,770,236 | 16,966, 522
Number killed . _..._.___ 1 1 2

Number injured. . 30 134 53 496
Killed per million man-hours I 0.21 0. 56 0.12
Injured per million man-hours..._..__.____ 33.27 27.95 29.94 29.23-

TaBLE 28.—Placer mines: Severity of injury during the years ended Dec. 31, 1937
and 1938

1937 1938

Per- | Per- Per- | Per-

ma- | ma- ma- | ma-
Killed | DeDt | ment Tem-|Totall granq Killed| Bent | nent

total [partial] P97 | N0 | tora) total [partial

Tem-|Total
Grand
Do- | DOL- | 44ta]

disa- | disa- | Tary | fatal disa- | disa. | rary | fatal

bility | bility bility | bility
Underground .. 5 44 49 1 29 30 30
Surface. ... 2 66 68 1] 133 134 135
Dredging_ 3| 378 | 381 5 274 | 279 279
Hydraulicking._. 1 29 30 3 50 53 54

Total ... _._ 4 1| 517 | 528 532 b2 10 | 486 | 496 498
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The figures relating to placer mines should not be accepted as
covering all such mines in the United States. It is not practicable to
obtain reports from all of the many individuals working individually
or in groups of two or three in various sections of the country who
often devote but brief periods to such work. The figures in tables
27 to 29 cover only properties for which data could be collected by
mail and are intended chiefly to show the principal causes of accidents
at placer mines.

TABLE 29.—Placer mines: Number killed and injured, by causes, during the year
ended Dec. 31, 1937 and 1938

1937 1938

Killed | Injured | Kiiled | Injured

‘Underground:
1. Fall of rock or ore fromrooforwall_.__..__ ... . ___

2. Rock or ore while loading at working face_

3. Handtools. ... .. .. . . .

4. Explosives_..

5. Haulage _____.___ e

6. Falling down chute, winze, raise, or stope

7. Run of ore from chute or pocket

& Drilling____ __

@. Electricity ._.
10. Machinery (o
1. Minefires. ... ...
12. Suffocation from natural gases.
13. Inrush of water_._ .. ________
14. Steppingonnail_____ ___________ N
15, Handling mnaterials (other than rock or ore) _ .

16. Other causes

Shaft:
17. Falling downshaft. . . ______ .. .
18. Objeets falling down shaft_
19. Breaking of cables.
20. Overwinding. .
22, Other causes

Surface:
. Mine cars, mine locomotives, gravity or aerial trams_. .
. Railway cars and locomotives._ .~ _ .
. Run or fall of ore in or from ore bins_. .
. Fallsofpersons. ... ... ___. ___
. Stepping on nail
. Hand tools. ...
. Electricity .. ._ ..
. Machinery_.._ . .
. Handling materials
. Other causes

DO D e W~

Total,surface. ... ...

Dredginga:
. Machinery. .. . __
. Eleetricity .. .
. Boiler explosions or
. Falls of persons
. Hand tools_ _
. Handling ma
. Other causes.._.._.

SN UR W -

Total, dredging._ ... ________________ .

Hydraulicking:

1. Caveofbank ... .. .. . .. ...

2. Explosives.._..._

3. Hydraulic giants._

. Falls of persons_ _.

Rock while handling_

. Hand tools____._._____

. Machinery, derricks, ete.._...._._.______ S . z

. Handling materials (other than rock orore) ... __ .. __|...__._ .. [ 25 P H
. Othercauses. .. ... ... o 12 |

Toetal, hydraulicking_ ... ______ ... 30 1 53
Grand total . _____ ... 4 528 2 496

LMD B
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MINES OPERATED WITHOUT FATAL ACCIDENTS

All of the 156 fatal accidents at metal and nonmetal mines in 1938
occurred at 110 mines. Reports from operating companies revealed
that 7,123 individual mines were operated during the year without a
fatal accident. Mines without fatal accidents employed 74 percent
of the total number of men engaged in mining metallic and nonmetallic
minerals in the United States and represented 68 percent of the total
number of man-hours worked in the entire industry. The 110 mines
at which 156 men were killed by accidents were much larger, on the
average, than those that had no fatalities; they averaged 245 men per
mine compared with 11 per mine for the fatality-free properties. The
fatality rate of mines having fatal accidents was 2.62 per million man-
hours of employment compared with 0.83 for the industry as a whole.
Their nonfatal-injury rate was 73.31 compared with 64.98 for mines
that had no fatalities and 67.61 for the entire industry. (See table 32.)

The States that had fatal accidents and those that had no fatal
accidents during 1938 are shown in tables 31 and 32. Of the States
that had fatal accidents, Maine reported the highest percentage of its
mine employees working in mines that operated without a fatality;
99 percent of its mine workers were employed in fatality-free mines.
Tables 31 and 32 show the relative standing of the States according to
percentage of mine workers and man-hours represented by mines that
had no fatal accidents.

TanLe 30.—Comparative falal and nonfatal accident data for metal and nonmetal
mines (other than coal mines) in the United States tn 1938

Mines that | Mines that | Allmetaland
had no fatal | bad fatal non-metal

accidents accidents mines
Number of mines. .. .. _____ . 7,123 110 7,233
Number of employees._._.________________._____.__.____..._.. 76, 10 26, 926 103, 027
Proportion of total employees. ... ___.____________ pereent. _ 74.0 26.0 100. 0
Number of employees permine . ... .. ________.______._.. 11

245 14
Man-days of employment .. 16, 082, 505 7,423, 359 23, 505, 864
Average worked per man..._ 211 276 228

Man-hours of employment. .. ________________._ 128, 726, 426 59, 443, 740 188,170, 166
Average worked perman...._________._.______________ hours. 1, 692 2,208 ,826
Number of men killed. ______. [ . 156 156
Number of men injured_...______ 8,364 4, 358 12,722
Death rate per million man-hours. ... _.__..__________________|.____________ 2.62 .83
Injury rate per miliion man hours 64.98 73.31 67.61
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TaBLE 31.—Metal and nonmetal mines (other than coal mines): Number of men
employed in 1938
Employ- Employ-
At ees rep;‘ Atmi ees reép(-l
PR t mines | resente: . mines | resente
< At mines | 4pot had | by mines . At mines| ypo¢haq | by mines
State that had o fa. that h State that had fa- | that had
fatalities | 100 fa- | that had fatalities | ([0 &~ that ha
talities no talities no
fatalities fatalities
(percent) (percent)
Tennessee__ . ______|___._______ 1,612 100.0 || Oregon.____.__._____ 190 1,051 84.7
1, 349 100.0 {| Nevada_____ 829 4,030 82.9
1,071 100.0 || Washington._ 226 989 81.4
Arkansas____._____ 762 100.0 || New Mexico.. 605 2, 016 76.9
North Carolina_.__|__________ 480 100.0 || Kentueky..__.__._ 200 74.6
Louisiana__________ 429 100.0 || Alaska.._______._._ 1,297 3, 760 74.4
Tlinois.____ 332 100.0
Wyoming_. 297 100.0 United States____ 26, 926 76,101 73.9
Georgia.___________ 284 100.0 -
New Hampshire___|__________ 160 100. 0 1,691 4,130 71.0
OWa_ ... | 131 100.0 1,794 4,160 69.9
South Carolina____|__________ 127 100.0 2,662 5,798 69. 2
Vermont...._.______|._ ... __ 117 100.0 504 1,128 69.1
Ohio..___ _________|___._.__ N 90 100.0 761 1, 685 68.9
Othur States ' __.__|.. ... 90 100.0 3,522 6, 595 65.2
Maine_._______ 2 86 97.7 1,479 2, 544 63.2
Kansa! 70 1,445 95.4 || Pennsylvania. 201 279 58.1
Florid 61 936 94.2 || Utah_________ 2, 252 2,962 58.8
Minnesota. ... 374 6,013 94.1 || Michigan__________ 3, 509 4,420 55.7
Oklahoma_ .. ______ 285 2,065 87.8 || New Jersey..______ 621 354 36.3
California_._.______ 1,699 11,122 86.7 || Wisconsin_________ 438 238 35.2
South Dakota__.__ 1,654 338 17.0

1 Includes Connecticut, Maryland, Massachusetts,

Nebraska, and West Virginia.

TABLE 32.—Metal and nonmetal mines (other than coal mines): Number of man-
hours worked in 1938

Man-
hMO?I?; hours
N repre-
S":Il]’{:d sented
At mines | At mines by At mines At mines ml‘r)]’és
State that had |that had no| mines State that had | that had no| 4.+
fatalities | fatalities hthat fatalitics | fatalities had no
ad no
fatalities t'attlgél
(per- (per-
cent) cent)
Tennessee.._..._| ___________ 3, 280, 086 100.0 || Nevada_._..._.__ 1,966,546 | 7,458,167 79.1
N ew York.__ 2,414,601 100.0 || Oregon._________ 403,548 | 1,397,164 77.6
Virginia_____ 1, 950, 483 100.0 || New Mexico...__ 1,397,200 | 4,368,198 75.8
Arkansas__ 1, 514, 595 100.0 || Washington._.___ 59,280 | 1,708,793 72.2
Louisiana..____ 1,075, 529 100.0 || Missouri..._.____ 1,084,888 | 2,495,120 69.7
North Carolina. . 774,234 100.0
eorgia__________ 525, 647 100.0 United States_.| 59,443, 740 {128, 726, 426 68.4
Mlinois__...._.___|_ 493, 380 100.0
South Carolina_ - 310, 428 100.0 3,882,183 | 7,261,133 65.2
Wyoming..___.__ , 356 100.0 3,085,648 | 5,464,432 63.9
New Hampshire. 272,499 100.0 2,335,671 | 4,135,459 63.9
Vermont_...__.._ 100.0 6,618,985 | 11,203, 664 62.9
100.0 1, 446, 324 2,436,471 62.8
100.0 4,491,223 | 7,173,260 61.5
100.0 || Pennsylvania_.__ 516,179 642, 986 55.5
99.1 || Kentucky....._. 488, 562 , 948 54.6
95.1 || Montana________ 6,455,016 | 7,743,357 54.5
Minnesota. 9 021 416 94.6 || Michigan_______. 7,128,978 | 6, 866,391 49,1
Florida._____ 151,280 | 1, 648 297 91.5 tah____________ 5,424,151 | 5,153,753 48.7
Oklahoma. 597, 231 3, 419, 354 85.1 || New Jersey...... 1,171, 574 695, 148 37.2
California._______ 4,360,553 | 20,626,192 82.5 || Wisconsin_______ 36, 315 253, 571 21.3
South Dakota._.| 4,195,793 687, 052 14.1

! Includes Connecticut, Maryland, Massachusetts, Nebraska, and West Virginia.
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SUMMARY TABLES

During the past 5 years, less than 2 out of every 100 lost-time acci-
dents at metal and nonmetal minesin the United States resulted fatally.
In actual figures, 1.33 percent of all lost-time accidents resulted in the
death of the injured workers; that is, for every employee killed by
accident, 75 employees were injured, as may be computed from the
figures in table 33.

The number of accidents and the number of men employed at metal
and nonmetal mines for a period of 28 years (1911 to 1938) are sum-
marized in table 34. The table shows clearly the downward trend in
number of workers from the early part of the period to 1932 and the
gain in employment since 1932. Comparative accident rates for each
vear of the 28-year period are shown in table 35, classified according
to principal kinds of mines.

Employment and accident data for all of the mineral industries for
which the Bureau of Mines publishes Nation-wide accident statistics
annually are summarized in table 36, which covers the calendar year
1938. Byproduct coke ovens had the most favorable accident rate
during 1938. The highest rate was reported by anthracite mines.

TaBLe 33.—AIll mines: Number of fatalilies and injuries and fatality and injury
rates per thousand 300-day workers, classified by severity of injury, 1929-38

NUMBER OF ACCIDENTS

Severity of injury Averace | yo3y | 1035 | 936 | 1037 | 1938 |ATeress
Fatal. .. . ... 196. 2 116 164 199 219 156 170.8
Permanent total 1____ - 14.8 2 7 5 9 8 62.0
Permanent partial 2. R 304. 4 191 246 290 432 367 305. 2
Temporary 3. ___..___ 11, 347. 6 7,699 9,953 | 14,355 | 17,614 | 12,347 | 12,393.6
Total ..o 11,863.0 8,008 | 10,870 | 14,849 | 18,274 | 12,878 | 12,875.8
RATES PER THOUSAND 300-DAY WORKERS
Fatal . 2.83 2.36 2.42 2.37 2.20 1.99 2.25
Permanent total 1._ I .21 .04 .10 .06 .09 .10 .08
Permanent partial 2__ e 4,39 3.89 3.63 3.45 4.34 4.68 4.03
TPemporary 3. ____.__._______ 163.75 156. 88 146. 71 170.82 176. 99 157. 58 163. 58
Total ... . ____ 171.19 163,17 152. 86 176.70 183. 62 164. 36 169. 94
Average number of 300-day
WoTKers per year__.______.____ 69,297.8 49,077 67, 841 84,033 99, 522 78,353 | 75,765.4

i Permanent total disability: Loss of both legs or arms, 1 leg and 1 arm, total loss of eyesight, paralysis,
or other condition permanently incapacitating workman from doing any work of a gainful occupation.
2 Permanent partial disability: Loss of 1{oot, leg, arm, hand, or eye, 1 or more fingers, 1 or more toes, any
g}sl({g?tlon 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 34.—Number of men employed, man-days of employment, and number of
;nelnl kzéled and injured at all mines (except coal mines) in the United States,
911-3

Men employed Number killed | Number injured
Aver- ;i
Equiva- Per Per

Year ae lent in ;ﬁg%?sl thousand thousand:

actiee| Actual | 300-day Total | 300-42Y | rpotq) | 300-day

¢ number | workers " | workers workers

(calcu- (calcu- (calcu-

lated) lated) lated)

282 | 165,979 156, 088 | 46, 826, 573 695 4.45 | 26,577 170. 27
287 168,550 | 161,059 | 48,317,800 661 4.10 | 30,734 190. 82
288 | 191,276 183,594 | 55,077,855 683 3.72 | 32,971 179. 59
271 158, 115 142,620 | 42,785, 840 569 3.92 | 30,216 211.87
280 152,118 141,997 | 42,599, 015 553 3.89 | 35,295 248. 56
282 | 167,208 157,072 | 47,121,417 630 4.01 | 31,159 198.37
282 | 204,685 192, 455 | 67,736, 425 697 3.62 | 48,237 250. 64
287 | 200,579 | 192,085 | 57,625,811 852 4.44 | 46, 286 240.97
297 182,606 | 181,006 | 54,301, 748 646 3.57 | 42,915 237.09
279 145, 262 134,871 | 40, 461, 350 468 3.47 | 31, 506 233. 60
296 136, 583 134, 540 | 40, 361, 893 425 3.16 | 32,562 242.02
Average for 5 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
291 127,823 123,870 | 37,160,978 430 3.47 | 30,350 245, 01
284 119, 699 113,447 | 34,033,963 352 3.10 | 25,133 221. 54
288 | 113,866 109, 345 | 32,803, 610 273 2.50 | 22,483 205. 61
292 | 118,735 | 115,394 | 34,618,120 350 3.03 | 23,092 200. 11
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 vears.| 284 | 143,093 | 135,590 | 40,677,056 482 3.55 | 31,022 228.79
231 80, 940 62,405 | 18,721, 486 158 2.53 | 8,709 139. 56
208 53,288 36,984 | 11,095, 167 107 2.89 | 5,014 135. 57
204 57,016 38,807 | 11,642,113 95 2.45 1 5,925 152.68
221 66, 645 49,077 | 14,723, 215 116 2.36 | 7,892 160. 81
220 92,314 67,841 | 20,352,372 164 2.42 | 10,206 150. 44
Average for 5 years. . 219 70, 041 51,023 | 15,306,871 128 2.51 | 7,549 147.95
Average for 25 years. 271 128,482 | 118,677 | 35,603,019 411 3.46 | 26,328 221.85
250 | 100,932 84,033 | 25,209, 905 199 2.37 | 14,650 174. 34
252 118, 429 99, 522 | 28,856,610 219 2.20 | 18,055 181.42
228 | 103,027 75,353 | 23,505,864 156 1.99 | 12,722 162.37




METAL-MINE ACCIDENTS IN THE UNITED STATES—1938 51

TaBLE 35.— United States metal and nonmetallic mineral mines: Accident rates per
thousand 300-day workers, 1911-38

Je Lead and zine :
Copper n?l(s)}z(gl'lgxrlu‘ag]s Iron (Mississippi N‘;ﬁﬁ}gf‘ghc Total
Valley)
Year
i In- e In- |y In- {0 In- |y In- Tea | I0-
Killed jured Killed jured Killed jured Killed jured Killed jured Killed jured
518 | 225.3 | 4.28 | 80.3 | 4.64 2523 | 4.03 | 139.4| 2.01| 34.0| 4.45| 170.3
4.53 | 268.4 | 4.32| 93.0| 3.96 | 241.8 | 4.28 | 158.3 | 1.66 | 66.4 | 4.10 | 190.1
4.081230.8| 3.83| 70.4| 3.20|268.3 | 3.90 [ 133.5| 3.02| 84.9 | 3.72 | 179.6
3.85 | 312.2 | 4.06 | 126.9| 3.78 | 224.1 | 4.32|180.0| 3.73 | 99.9 | 3.92 | 21L9
3.721322.0 | 4.79|201.5 | 2.83233.5| 5.37|2383| 243 | 107.8| 3.89| 248.6
3.64 | 319.6 | 4.05|190.8 | 3.41 | 240.2 | 3.14 | 263.1 | 3.00 | 144.7 | 3.62 | 250.6
588 | 313.4 | 4.03|172.5| 3.54 | 227.5 | 4.09 | 273.0 | 2.48|123.6 | 4.44 | 241.0
3.45 | 322.1 | 4.27 | 185.2 | 3.45 1855 | 3.58 [ 319.5| 1.67 | 104.7 | 3.57 | 237.1
3.54 | 309.6 | 4.41 | 191.3 | 3.09 | 202.4 | 4.13 | 292.3 | 1.65 | 139.3 | 3.47 | 233.6
3.43 | 323.2 | 4.20 | 204.8 | 2.34|200.5| 3.27|328.0| 2.89|161.9 | 3.16 | 242.0
3.70 | 317.5 | 3.29 | 225.5 | 3.04 | 210.9 | 2.58 | 379.7 | 1.98 | 215.5 | 3.09 | 249.7
3.00 | 320.8 | 5.35 | 260.3 | 3.00 | 177.4 | 2.64 | 464.2 | 2.39 | 247.5 | 3.54 | 268.5
3.11 | 349.1 | 3.93 | 298.9 | 2.38 | 150.2 | 2.73 | 495.7 | 2.67 | 212.5 | 3.01 | 275.4
3.55 | 347.8 | 4.99 | 297.8 | 2.95 | 151.0 | 2.76 | 464.2 | 1.94 | 178.7 | 3.51 | 278.0
2.94 | 350.6 | 3.83 |307.4| 2.54|1569.4 | 3.32(468.1| 1.71 | 165.4| 2.99 | 283.5
3.45 1 288.3 | 3.27|299.5| 4.23133.9| 3.05|304.2 | 2.62 | 190.7 | 3.47 | 245.0
3.46 | 261.2 | 3.91 | 279.8 | 2.45 | 114.6 | 2.64 | 297.7 | 2.19 | 17.2 | 3.10 | 221.5
3.03 | 221.0 | 2.60 | 268.7 | 2.16 | 98.1| 1.62|295.7 | 2.13 | 168.6 | 2.50 | 205.6
3.03|223.8| 3.66|269.4| 2.98| 8.6 ! 2.08|238.3| 2.29|168.1 | 3.03 | 200.1
2.76 | 193.5 1 4.49 1 239.7| 2.68| 8.4 1.63| 176.6 75| 138.3 | 2.92 | 167.9
3.01 | 1525 | 2.88 | 190.0 | 1.91| 52.7{ 2.56| 176.6 | 1.63 | 124.3 | 2.53 | 139.6
3.01 | 112.5 | 3,66 179.3 | 1.18 | 44.6 | 3.95| 164.8 | 1.56 | 117.6 | 2.89 | 135.6
2.49 | 130.3 | 3.20|204.0| 1.82| 50.6 .85 | 147.6 | 1.39 ] 129.3 | 2.45| 152.7
1.96 | 109.0 | 3.33 | 229.5 | 1.59 | 48.3 .91 196.1 | 1.23|121.3 | 2.36 | 160.8
2.05 | 157.8 | 2.86 | 182.7 | 2.15| 42.9| 2.26 | 166.0 | 1.01 | 116.9 | 2.42 | 150. 4
2.62|194.2 | 2.70 | 224.8 | 201 | 60.3| 3.33 | 135.5 45 1 116.5 | 2.37 | 174.3
2.26 | 228.0 | 2.60|226.2| 1.73| 726 | 1.47|123.8| 1.52 | 115.6 | 2.20 | 181.4
1.66 | 145.4 | 2.27 | 220.1| 1.69| 38.5| 3.38 | 137.1 80 | 96.7 | 1.99 | 162.4




©)

METAL-MINE ACCIDENTS IN THE UNITED STATES—1938
3
2
=

S6 99 85T 819 ‘T 69¢ ‘T 08¢ ‘T L8°L Q7L ‘63L ‘690 ‘T | 9L8'9S0‘GPT | $68 ‘PLL | ST T TTTmmTmTsomomsemoosssosssosossooosssooooooes 810,
gI°L 1S £9T 9 88L T €6°L 268 /9% ‘ag $5S 987 ‘b 052 ‘g1 4 e jonpordAg
9Ll |t 6 |TTTTT 010°‘T 969 168 690 ‘T L83 ‘ST 650 ‘T [+ 4 S Rk QAT
0L°L 91" T86 9 €99 ‘7 68 'L €24 7909 '9¢ 108 '9¢9 ‘¥ 66L ‘ST L3 SUSAO 909 [[V ¢
06 ‘€3 [ 7L 8 08¥ ¢ 16°L €62 ‘600 ‘1€ 136 ‘168 ‘¢ £9L ‘21 [0 R i SYI0M ATR[[IXNY
1861 60" 89 e 817 T 6L°L 8L0 '€2¥ V& €10 ‘L1% ‘¥ 282 ‘P1 018 |77 7TTTrrTTTTTTmTmmmmmmomsoomrsooosoomomsmesooooes SI9PWS
67 v L8 878 6 Z¥0 2 008 906 ‘985 ¥ $2¢ ‘720 ‘¢ €30 ‘21 e syue[d SuissaIp-010Q
[ ard %z " eL2'T 4 9087 16°L LL3 ‘810 06 $98 ‘78¢ ‘11 €50 ‘68 [ It sjueld [BOI3IN[[BIAIN ‘P
1T °€C 15 668 ‘T 44 88 ‘1 89°L 190 ‘809 ‘18 216189 ‘0T €e1 ‘¥ )2 i SYIOM 9pISINO U
16°6¢ STT 821 ‘e 09 $9¢ ‘1 1872 050 ‘8T ‘29 116 ‘229 ‘9 $E ‘g8 661 A1renb jnoqe pue ug
gL'T9 SI°T $LT ¢ eTP ‘L 308 99z ‘6¢F ‘¥ 626 ‘199 1 ‘8 9LT yooadel],
18°'99 " [474 T 989 ‘1 828 189 °LLT ‘Y B1L°01¢ 3192 GBI | TTTTTTTTTTTTmTomrTmsossesoososoosscsscesoooooooooeos B
grge |t 47 A 169 ‘T 0z '8 626 ‘€8 ‘¥ 61¢ ‘827G 206'T 81 - oot tt-o-guojspues

288 T 126 ‘T 07 '8 296 ‘896 ‘9 986 ‘66L yIv ‘e ¥£2
$L°1¢ - 9€6 $T L6°T 29°L 206 ‘160 ‘8T 928 ‘628 ‘T €916 092
9% 9¢ 99" 768 ‘T 44 66¥ ‘T €08 86 ‘IS ‘g€ QLY PLT T 29€ T2 181
ST'TH 8L°T 8.8 It 89T 18°L £66 ‘F50 ‘P1 STIR'R6L T 96€ ‘8 ¥1¢
69°6 62" 0Ly, ¥I 106 °T vPL ¥29 ‘205 ‘'8¥ 098 ‘516 ‘9 006’5 | 95
|G L8 19° 230 °e z8 %L w SLL 1T ‘99L ‘g€l 8T8 “mnn £ 16% HR 4 et sorrenD [[V ‘8
oL 0¥ ye- 9oL 9 18T (A S¥y LT8 L1 98C ‘192 T 928 ‘6 < [BI3ULT OI[[BIOITUUON
8¢ °L9 ¥ T 809 ST 9791 962 8Ly ‘966 ‘01 968 ‘08¢ T 9¢¥ ‘9 08 |ttt (4911 A 1ddSSISSIT) OUIZ pUB pBoL
66 CT oL’ 95% 0% ¥86 1 208 08¥ 'S1S ‘82 69 ‘G5G ‘¢ 900 ‘8T 7 S ettt uoIf
%16 6" $£8 ‘8 16 L18°T 20°8 1.8 ‘109 ‘96 113 ‘680 ‘1 LY 1S AN R [B7OUI SNOAUB[[AISIUL PUB “IATIS ‘P[0
8209 69" 860 7 ¥ 026 T 008 V6 ‘629 ‘v 88% ‘62¢ ‘¥ L4 I 10ddo)
19°29 8" 3gL TT 98T 928 ‘T 10°8 991 ‘0LT ‘88T $98 ‘G0¢ ‘€ L20°€0T | 88%  |TTTTTTTTTToToToommTmoooeoes SOUIW [BJOWIUOU PUB [BIUWI [[V T
£8°921 $6°1 02$ ‘P1 o4 €02 |1 10°L 183 ‘298 ‘S11 89% ‘82¢ ‘91 282 ‘96 7% S e IOBIYIUY
18°CL ¥LT $6L ‘08 088 [0 ¥0°L 19T 91€ ‘509 050 ‘LPL ‘1L 9FC ‘SFF | 191 Trmmmmemeees snourwunrg
1928 8L°T y1€ 18 Q01T LT 0L SFF ‘891 ‘129 816 ‘L7 ‘88 RZGIFS | €91 |rmmmmommmommromomsoeoomosmmsoeoenosonooo s SOUTWI [B0)) T

ponfur | DO
smog-wem woyy | POINMUT | PO um.ﬁom bl | smog-uepy skep-wepy | P %%E owwwmw Ansnpuy

-rur sed  peanfur -uBly | pejuSom oAV

10 po[y IoqunN

52

886 UL $ILISNPUL (DIOULUL fO SIYOUD.LQ JUDLBL TP LOf S2IDL BUIPNIOUL ‘DIDP JUPPIOO —'QE HTEV,],



After this publication has served your purpose and if you have

no further need for it, please return it to the Bureau of Mines.

The use of this mailing [abel to do so will be official business,
and no postage stamps will be required

UNITED STATES PENALTY FOR PRIVATE USE TO AVOID

DEPARTMENT OF THE INTERIOR PAYMENT OF POSTAGE, $300
BUREAU OF MINES

OFFICIAL BUSINESS

RETURN PENALTY LABEL

‘This label can be used only f t i
official publications. The address must not
be changed.

BUREAU OF MINES,
WASHINGTON, D. C.






