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QUARRY ACCIDENTS IN THE UNITED STATES DURING THE
CALENDAR YEAR 1938:

By Witriam W. Apams 2 aNDp VirciNia E. WRENN @

INTRODUCTION

The quarrying and related industries of the United States improved
their safety record in 1938 by reducing their accident-frequency rate
to a lower and more favorable position than it has occupied at any time
except 1935 since comparable accident statistics became available in
1916. The rates for 1935 and 1938 were identical. The number of
men employed in 1938, although smaller than in 1936 and 1937, was
larger than in any other year since 1930. Volume of employment, as.
measured by the number of man-hours worked in the industry as a.
whole, likewise was larger than in any year since 1930 except 1936 and
1937.

Reports from operating companies to the Bureau of Mines, United
States Department of the Interior, showed that 77,497 men were
employed in 1938, a decrease of 6,597 compared with 1937. This
figure represents the average number of employees for the period
during which the quarries and plants were active during the year,
which in 1938 averaged 223 workdays per employee compared with
241 in 1937. A total of 17.3 million man-days or 133.8 million man-
hours of work was shown for the industry as a whole, which indicated a
weighted average of 7.75 hours per man-shift. Reports for 1937
showed a total of 158.3 million man-hours for the entire industry and
an average workday of 7.81 hours. Accidents resulted in the death
of 82 employees, 5 more than in 1937, and in 5,027 nonfatal injuries
involving disability for more than the remainder of the day on which
the injuries were received. The number of nonfatal injuries was
1,321 less than in 1937. As the number of deaths and injuries was
reduced more, propertionately, than man-hours of employment,
the accident-frequency rate per million man-hours of work declined,
the rate for 1938 being 38.19 compared with 40.59 for 1937. In
other words, accident occurrence to the average employee was 6
percent more favorable in 1938 than in 1937 on the basis of actual
number of accidents and actual number of man-hours worked during
the 2 years.

Separate figures covering quarries, as distinguished from work out-
side the cuarries such as stone crushing, stone finishing, or the manu-
facture of cement or lime, showed an accident-frequency rate of 61.12
per million man-hours worked, a reduction of 3 percent from the rate
for 1937. Reports covering work outside the quarries indicated a
rate of 23.54, a reduction of 9 percent from 1937.

1 Work on manuscript completed February 1940. Lucile S. Horton assisted in the preparation of the
statistical tables herein presented.

2 Supervising statistician, e nployment statisties section, Bureau of Mines,
3 Employment statisties section, Bureau of Mines.
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On the basis of kind of stone produced, all classes of operations
reported reductions in employment in 1938 from 1937. All groups
except marble quarries reported fewer accidents in 1938, as might be
expected from the smaller volume of employment. However, not all
groups had lower accident-frequency rates per million man-hours of
employment or exposure to occupational hazards. Lower and more
favorable rates were reported for cement, granite, lime, sandstone,
alnd trap rock; higher rates were shown for limestone, marble, and
slate.

The outstanding cause of fatal accidents among the quarry workers
was falls or slides of rock or overburden; other important causes were
explosives, machinery, haulage, and falls of persons. Nonfatal
Injuries to the same class of employees were due largely to handling
materials, flying objects, and falls of persons. Fatal accidents to men
employed at plants outside the quarries were caused mainly by
machinery and falls of persons and nonfatal injuries chiefly by han-
dling materials, machinery, and flying objects.

Five lives were lost in a single accident at a quarry at Asheville,
N. C,, on August 31, which was caused by an explosion of dynamite.

As the Bureau of Mines does not ask quarrying companies to fur-
nish a separate report or full particulars regarding each accident,
it is impracticable to state definitely the number of days of disability
that resulted from accidents in the entire industry. However, the
number may be estimated by using information obtained from indi-
vidual reports of accidents at certain quarries that are enrolled in
yearly safety contests, conducted by the Bureau, known as the
National Safety Competition. These reports covered 681 tempo-
rary injuries during the past 3 years (1936-38) and showed an average
of 31 days of disability perinjury. The same reports covered 41 cases
of permanent partial disability, averaging 990 days of disability per
injury when each injury was weighted according to the standard
scale of time charges based upon the type of injury and part of the
body injured. These averages, together with a uniform charge of
6,000 days of disability for each death and permanent total dis-
ability, when applied to the 82 deaths, 5 permanent total disabilities,
153 permanent partial disabilities, and 4,869 temporary lost-time
injuries in the quarrying and related industries of the United States
in 1938 indicate a total of approximately 824,000 days of disability.
As the total working time for all reporting companies was 133,766,000
man-hours, the total days of disability represented an average of 6.16
days per thousand man-hours of employment or exposure to risk.
This accident-severity rate compares with rates of 5.36 for 1937 and
6.36 for 1936, computed in the same way and based upon the same
average number of days of disability per accident as that used for
1938.

Pennsylvania was by far the leading quarry State in 1938, having
about one-sixth of the total number of employees in all States com-
bined. Other leading States, each having 3,000 or more employees
engaged in_quarrying or related work, were Ohio, New York, Illinois,
Indiana, California, Missouri, and Michigan. When arranged ac-
cording to their fatality rates per million man-hours of exposure, the
leading States in which quarrying is an important industry (see table
1) were Kentucky, West Virginia, and Wisconsin. No fatal acci-
dents occurred in these States in 1938 according to reports furnished
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by the operating companies. When arranged according to their
rates for nonfatal injuries, the States having the best records were
Towa, Michigan, and Kansas.

The 1938 canvass covered 2,136 quarries (including a small number
of rock-dressing or other plants not operated in connection with
quaSrries) in 47 States, while the 1937 canvass covered 2,082 plants in
46 States.

TaBLE 1.—Relative standing of States having 1,000 or more men employed at quar-
ries, including outside works, classified according to number of men employed, and
fatality and enjury rotes per million man-hours of employment during the year-
ended Dec. 31, 1938 !

Num-
Rl by | B ry. || o
3. State men State tality State jury
stand em stand- tes || Stand- rates
ing . ing rates || ing
ployed
1 | Pennsylvania....| 12,887 1 | Kentucky._____._.. 1| Towa. ... 15. 69
2 | Ohio. _____ - 5384 2 | West Virginia 2 ichi -| 17.90
3 | New York. 4,043 3 | Wisconsin._......_ 3| Kansas ... 19. 06
4 | Hlinois_ . | 38,974 4 | Virginia_ 3 4 | Texas. oo 21.27
5 | Indiana. - 3818 5 | Georgia. __ . 5 _1 21.29
6 | California._ -| 8,560 6 | Pennsylvania._ .33 6 | Ohio___ 3
7 | Missouri. - - 3,520 7| Iowa________ .33 7 | New York.
8 | Michigan. -1 3,055 8 | Michigan .35 8
9 | Virginia_ 2, 995 9 | Ohio.._. .41 9
10 | Tennessee, 2,916 10 | Indiana_ .49 10
11 2,369 11 | Missouri .54 11
12 2,173 12 | Maine .71 12
13 2,080 13 | Texas.-. .72 13
14 1,770 14 | Vermont .74 14
15 1,675 15 | Kansas._.. .81 15
16 1,514 16 | California___ o .84 16 44.
17 1,428 17 | Tennessee.... ... .85 17 | Massachusetts....| 46.22
18 1, 381 18 | Massachusetts..._| .85 18 | Vermont... g
19 8 1,352 19 | Minnesota. ... .86 19 | Georgia_. .
20 | Minnesota. 1,341 20 | 1linois....._._.___ .88 20 | Virginia_. .
21 | Maine___ 1,239 21 | New York.._..._. .89 21 | Tennessee.. _| 61.47
22 | Wisconsin_ 22 | Alabama_.________ .94 22 | Kentucky.. .| 66.38
23 | Washington______| 1, 23 | Washington_..._.. 2.27 23 | Wisconsin__....... 85.77
United States, United States, United States,
total .. _._____ 77,497 average....... .61 average....... 37.58

TABLE 2.—Percentage by which each State’s accident-frequency rate (deaths and
injuries) per million man-hours of employment in quarrying and related industries
decreased or increased in 1938 compared with 1937

Number N}lmbpr
of acci- of acci-
dents per Decreas«:i dents per c{ﬁg’%ﬁ&
State million | SOmPAre State million | %0
man- with 1937, man- with 1937,
hours in | Percent hours in | Percent
1938 1938
Ilinois_ . ... ... 22,17 —54.4 || Alabama___. ... ... ... 38.22 -+0.1
Minnesota.. . - 39. 67 —35.1 || Virginia. .. - 50.36 +.2
Massachusetts.__ - 47.07 —29.0 || New York. R 27.95 +3.5
California_ _ . . R 42.41 —28.1 || Wisconsin. R 85.77 +4.9
Missouri. 45.28 —25.5 || Indiana.. - 36.12 +23.5
Ohio._ ... 25.87 —17.5 || Georgia_._. - 49. 34 +32.7
Vermont_ 47.81 —15.9 || Kentucky. - 66. 38 +34.9
owa. . .. 16.02 —15.1 || Michigan_. - 18.25 +37.4
West Virginia. . 32.55 —13.9 || Tennessee. - -cuiveoumcacma-- 62. 32 +48.6
Washington__ 46. 63 —12.8
ansas. ... 19.87 —1L.5 United States, average.....- 38.19 —5.9
Pennsylvania 28,27 —8.5
aine_..._. 39. 10 —.4
Texas. .. ... 21.99 -.1
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TABLE 3.—Accident-frequency rates per million man-hours of employment in the
quarrying tndustry in the United States, 1937 and 1938

At quarries At outside works Total
Kind of quarry Percent, Percent Percent
1937 1938 | change| 1937 1938 | change| 1937 1938 | change
in 1938 in 1938 in 1938
Cemgnt rock. .. . ... 28.10 | 21.78 | —22.5 9. 55 819 —14.2 | 12.17 9.98 | -—18.0
Granite.____________________ 61.89 | 51.95| —16.1 | 43.84 [ 30.84 | —29.7 | 54.04 | 42.93 | —20.6

67.18 | +5.0| 3593 | 40.71 | +13.3 | 53.92 | 57.12 +5.9

74.23 | 41.1| 42.34| 38.96| —8.0| 54.65| 52.51 —3.9
77.58 | +41.8 | 49.07 | 46.87 | —4.5 | 50.92| 58.39 | +14.7
70.77 | ~12.4 | 64.38 | 33.45| —48.0| 75.31| 58.15| —22.8
63.88 | —90.8 | 47.69 | 52.50 | +10.1 | 56.93 | 57.04 +.2
72.91 | —23.0 | 40.39 | 42.37 | +4.9| 75.76| 62.85| —17.0

6112 —2.7| 25.77| 23.54| —8.7| 40.59| 38.19 —5.9
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SCOPE OF STATISTICS

The tables in this bulletin have been compiled by the Bureau of
Mines from reports received directly from operators of quarries, and
they represent all stages of the quarrying industry. The total figures
are based upon returns representing 2,136 quarries that were worked
all or part of the year. The figures also cover crushing and screening,
rock dressing, and the manufacture of lime and cement insofar as
those operations are conducted by the quarry companies.

The Bureau of Mines is authorized to collect data on accidents at
mines and quarries, but there is no Federal law that compels operators
to supply such data; hence the reports received from operators are
voluntary responses to the Bureau’s requests for information. Al-
though the figures presented herein may not be complete for the entire
industry, every effort has been exerted to make them so, and the
figures given are believed to be thoroughly representative of the
hazards to which quarry workers are exposed. Moreover, the figures
are comparable as between States, a fact extremely significant in view
of the lack of uniformity among the States as regards classes of plants
covered by State laws, classes of accidents covered by State reports,
and other factors that tend to make impracticable or impossible
comparison of the accident experience of one State with that of an-
other or comprehension of the relative importance of the various
causes of accidents in the industry as a whole.

CLASSIFICATION OF QUARRIES

The quarries covered by this report have been classified according
to the kind of rock produced, as follows: Cement rock, limestone,
marble, sandstone, slate, trap rock, and granite. Separate statistical
tables are presented for each group and for all groups combined.
Clay, sand, and gravel pits are not included.
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CLASSIFICATION OF INJURIES

From 1915 to 1929 the Bureau’s statistics of accidents at quarries
divided all injuries into five classes, as follows: (1) Fatalities, (2) per-
manent total disabilities, (3) permanent partial disabilities, (4) tempo-
rary disabilities lasting more than 14 days, and (5) temporary disa-
bilities lasting more than the remainder of the day on which the acci-
dent occurred but not exceeding 14 days. Beginning with 1930,
classes (4) and (5) were consolidated under the general class of tempo-
rary injuries.

Figures covering accidents at quarries for the 5-year period 1934-38
are given in table 34, page 60.

DEFINITION OF ACCIDENT RATES

All accident rates shown in this publication, except where other-
wise stated, have been calculated on the basis of a million man-hours
of employment or exposure to risk.
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QUARRY ACCIDENTS IN THE UNITED STATES, 1938

TaBLE 6.—All quarries: Fatalities and injuries and rates per million man-hours, by
States, during the year ended Dec. 31, 1938

Number killed Number injured Rates per million man-hours
= e = e Killed Injured
State BlSn B|5] || & |on Bl % - p
HEEHHE R o2 E[Za| | B |3z
S1s5s|2| Il T(s5{8| 2| . ||EIE|5|85| | & |85 -
g0 (S |72 3| 8 |0 (8| &2 3 ||IS|E| | @ o | °% 3
2l (2155 Bl= |B|B |8 B8 S|L7ls| < |<"| 58
Sp |m|O|e|| O lp |0 | & [|[BIS|<|< |&| < |< &
Alabama.__........ 2\ _..|---| 2| 4| 102 1.~ 56| 159(| 2| 2(1.28/0.74,0.94| 65.79| 20.75 37.28
Arizona___ S 1 4 . 3 5

Colorado. ..

Indiana.___
Towa____._

Missouri.- -
Montana..
Nebraska.______

New Hampshire
New Jersey.._..
New Mexico

Pennsylvania_
Rhode Island.- .

‘Wisconsin. ..
Wyoming_ . _
Other States

I T - 1o

v
' '
—

RO NI

w
[ Tt = k- YA et

' '
W o

W

1 Includes Delaware, Louisiana, Mississippi, and Nevada.
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TaBLE 7.—Hours of employment per man per year worked at various places in
quarries, 1938

Average hours of employment per man per year

At quarry At outside works
State
Gran- T Total
Open g.g;re]rd Crusher| Time- | Cement |ulesand dﬁg‘s‘}fw Miscel-
s ot ; ssing
quarry quarry kiln mill flour plant laneous
plant
Alabama.___________ 1, 800
Arizona._ 2, 006
Arkansas. _ 2, 341
California. 2,007
Colorado.. 1,683
Connecticut. 1,927
Florida. .. 1,672
Georgia_. 1,752
Idaho_. 901
1llinois 1, 430
Indiana._ 1, 595
Towa... 1,788
Kansas._ 1, 785
Kentucky. 1, 7200
Maine. . 1,135
Maryland._ __ 1,758
Massachusetts 1, 744
Michigan. .. 1, 865
Minnesota. 1,728
Missouri... 1, 587
Montana._ _ 1, 696:
Nebraska. . - 2, 064
New Hampshire._ . 1,251
New Jersey. ... 1,781
New Mexico 795
New York__ 1, 664
North Carolina. 2,039
10 ... 1,809
Oklahoma._ 1,998
Oregon.__ .. 941
Pennsylvania_ 1,667
Rhode Island. 1,723
South Carolina. . 2,129
South Dakota. 1,518
2,025
1,990
1, 457
1,868
1,936
Washington_ 1,459
West Virginia. 1,583
Wisconsin. ... 1, 548
Wyoming__.. 1,218 1,710 1,562 | .. ___. 2,007
Other States!...... 1,812 2,748 1,847 2,785 2,438
1, 564 1,571 1, 594 2, 149 1,726

1 Includes Delaware, Louisiana, Mississippi, and Nevada.



QUARRY ACCIDENTS IN THE UXNITED STATES, 1938

12

O OO I 8.

...... Nl e B

...... T |-

091X MON
................................ AoSIaf MaN
........................... aIgsdwey maN.

.................................. TINOSSTIAT
................................. ©J0SouUl JAL
................................. us3IydI N
............................. $71ASNYIBSSBIA
................................. puB[AIBIA
..................................... uleIAl
................................. Ayonjue

...................................... oyepl

BPLIOL{
............................... IM0190UU0)
................................... 0pBIo[0)
.......................... JTTTTTTIRIUION[RD
.................................. SBSUBYIY

3

®

~
©
w
-

L)

o

-

—
-

=
-
2
o

~

©

w

-

o

-t

(S[IIIp 10 seA1jOwX
-000] uBy} JI9Yyjo) AISUIGOBIAL

A30II0[E. |

B

egemeH

soAISo[dX

odo3s 10 ‘esrel
‘ozuim ‘oJnyd umop 3Bulired

19)00d
10 °jnyYd w0} 20l JO uNy

$[00} pUBH

9Inyo 10 808)
Suryiom 38 SUIpLO| O[IYM Y00y

[[BM 10 JOOI WIO] Y001 Jo Tied

1830.L

sesned 10YI0

suing

suolso[dxe Juwj-118 pus Ie[log

[reu uo Julddalg

AI9uIyoB |

A910119991
$309[qo 3ul&[q

(puey 1o sulyseur
£q) 3Surpuueyd pus Jul[[IJ

(z pue
T uey} I9yjo) so8lqo Sulfreq

suosied Jo sireg

o3eMmeBH

saAtsordxy

$[00} pueq

s[elI9)ewW Jul[pueH-

uepIng
-19A0 10 201 JO SOpI[S I0 S[[e]

A11enb punoidispun

A11enb wedQ

?jelg

8861 ‘I8 99 papus 4vafl ayp buinp ‘sapoig puw 28N fiq ‘$241 V1D :801440Mb )y —'8 ALV,



13

QUARRY ACCIDENTS IN THE UNITED STATES, 1938
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20 QUARRY ACCIDENTS IN THE UNITED STATES, 1938

TasLE 10.— All quarries: Accidents by Stales and severit
year ended Dec. 31, 1938

y of injury, during the

Injured
Grand
State Killed | pgrma. | Perma- Tempo- | Total total
nent nent Tar p, non-
total! | partial 2 y fatal
Alabama__._____________________________ 9 150 159 163
Arizona.. 1 14 15 15
Arkansas. . 74 74 75
California...__..________.._.____ 288 297 303
Colorado_ .. ____..________.._._. 33 34 34
Connecticut . ..__________._____ 52 54 55
........ 80 86 86
........ 150 152 153
........ 26 27 27
........ 118 121 126
........ 214 217 220
...... 45 47 48
47 47 49
161 163 163
52 54 55
.......... 71 74 74
assachusetts....___.._________ 108 109 111
Michigan__._________._.______._. 98 102 104
Minnesota.........____...___.__ 87 90 92
Missouri_...__.________._______. 246 250 253
........ 49 52 57
________ 2 3 3
________ 26 26 27
........ 61 65 65
........ 9 9 9
........ 170 182 188
........ 61 65 70
________ 237 248 252
________ 51 57 58
Oregon_ _.____.______.._.___._. 51 55 55
Pennsylvania__..___._________ 587 600 607
Rhode Island._ ....___.___.____ 18 19 19
South Carolina.._.._._._.____ 97 101 104
........ 29 30 30
385 363 368
84 88 91
32 32 32
185 191 194
Virginia_ ___________________ 282 291 292
‘Washington___._.________ 74 78 82
West Virginia._.._._...._ 75 78 78
Wisconsin......_.____.__. 163 164 164
Wyoming.__ 29 30 30
Other States 28 28 28
Total. o 82 5 153 4, 869 5,027 5,109

! 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. .

? Permanent partial disability: Loss of 1 foot, leg, hand, or eye, 1 or more fingers, 1 or more toes, any dis-
location where ligaments are severed, or any other injury known in surgery to be permanent partial

disability.

3 Disability for more than remainder of day of accident.
4 Includes Delaware, Louisiana, Mississippi, and Nevada,
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TaBLE 11.—All quarries: Accidents, by causes and severity of injury, during the
year ended Dec. 31, 1938

Injured
. Grand
Cause Killed | perma. | Perma- Tempo- | Total total
ment ment rar p, non-
total! | partial 3 y fatal
OPEN QUARRY
1. Falls or slides of rock or overburden... 18 |coooees 10 232 242 260
2. Handling materials:
(a) Handling rock at face_ .___...._._. 9 728 737 740
(b) Handling other materials 2 119 121 121
3. Hand to0ls.. ..o . ... ... 1 189 190 190
4. Explosives:

9

10.
11,

©PN ooa® oo

. Hand tools.

. Drilling__
. Electricity .

(a) Transportation. .. ....__..___.__.
(b) Charging....__._____._____.__
(c) Drilling into old holes..
(d) Striking in loose rock. -
() Thawing ..___________.
(f) Caps, detonators, etc.........
(9) Unguarded shots..._.__......
(h) Returned too soon
(i) Premature shots
(j) Delayed blast
(k) Miscellaneous
Haulage:
(a) Hand and animal.________________
(b) Mechanical .___.__________________
(c) Railway cars and locomotives...__
Falls of persons:
(a) Falling into quarry from surface
benches or face..._..._._.....____
(b) Falling from hoists, derricks, lad-
ders, etC. - oo
(c) Miscellaneous ... ____.___._______

. Falling objects (other than 1 and 2)._.
. Flying objects:

(a) Fromsledging_ ... _____._____..__._
(b) Others.._ o
Electricity:
(a) Direct contact with trolley wire.-.
(b) Bar or tool striking trolley wire. __
(¢) Contact with motor.....____._____
(@ Others...._..____._______._______.__
Drilling and channeling (by machine
orhand).. . .. .. . ____________
Machinery:
(a) Hoisting cables and attachments..
(b) Guys, cranes, derricks, and at-
tachments._ ...
(c; Pumps and hoisting engines
(d) Power shovels._._.________.______.
(e) Other machinery.

. Steppingonmnail ._____________________
. Boiler and air-tank explosions__..._._.
. Burns...__...__..__________

Total, at open quarry.._..........._

UNDERGROUND

. Fall of rock from roof or wall_.__._____
. Rock while loading at working face or

chute ... ...

139

P2 I 4 30 34 36
1 38 39 39
3 3 3
39 45 47
64 69 72
16 16 16
1 1 1
57 58 59
196 197 200
58 2 77 2, 850 2,929 2,987
___________________ 1 31 32 32
- 3 58 61 61
1 7 8
2
1

1 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.

? Permanent partial disability: Loss of 1 foot, leg, hand, or eye, 1 or more fingers, 1 or more toes, any
gislc;)c?tion 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 11.—All quarries: Accidents, by causes and severity of injury, during the
year ended Dec. 31, 1938—Continued

Injured
. Grand
Cause Killed | perms. | Perma- Tempo- | Total total
ment ment rarp non-
total | partial y fatal

UNDERGROUND—continued

10. Mac'higery(other than locomotives or

S

12. Suffocation from natural gases.
13. Inrush of water_ .. ..._._____
14. Steppingonmail ______________________
15. Handling materials (other than rock)..
16, Other causes. . ___.._.._...____..._____

Total, at underground quarry.......

SHAFT OR SLOPE

17, Falling down shaft or slope_..._.___.__
18, Object falling down shaft or slope -
19. Breaking of cables_______________

20. Overwinding..______
21. Cage, skip, or bucket_
22. Other causes. . ... . ...

Total, in shaft or slope._ ... | || 5 5 5
OUTSIDE WORKS
1. Haulage:
(a) Hand and animal 1 41 42 42
(b) Mechanical ._____._.___ 2 37 39 41
(c) Railway cars and locomotives... .. 1 44 45 45
2. Machinery:
(a) Hoisting cables and attachments..|.__.__.___|...__._.__ 2 30 32 32
(b) Guys, cranes, derricks, and at-
tachments__.______.____________ 2 35 37 40
(¢) Pumps and hoisting engines. . 4 4 4
(d) Crushers..._.____._._..___ 42 45 46
(e) Other machinery. 147 178 181
3. Hand tools....._._. 164 167 167
4. Stepping onmail .. ... ... 19 19 19
5. Electricity: X
(a) Direct contact with trolley wire...|...__._...| oo .| 1 1 1

(b) Bar or tool striking trolley wire. .
(¢) Contact with motor.

(d) Others..........._.
6. Falls of persons - 6
7. Falling objects (rocks, timbers, et€.) .| ..o | oo 5 158 163 163
8. Flying objects:
(a) From sledging. . .....o......._. 2 80 82 82
(b) From crushing. 21 21 21
() Others. ... . ooocoiooaioans 2 134 136 136
9. Handling materials:

(a) Handling rock by hand___________ b I 4 167 171 172
(b) Handling other materials. ... .| . ... |.ooo_____. 6 144 150 150
10. Burns.._ ... - b2 [ PP, 117 117 119
11. Other causes. ..o _ooooocoooooao. b2 I I, 251 251 253
Total, at outside works. .. .._.___.__ 22 3 67 1,829 1,899 1,921

Grand total.oo oo 82 5 153 4,869 5,027 5,109
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TaBLE 12.—All quarries: Causes of fatalities and injuries, showing percentage due
tlg each cause and corresponding rates per million man-hours, during the year ended
ec. 31, 1938

Fatalities Nonfatal injuries
Per million Per million
Percent of— man-hours Percent of— man-hours

Cause of accident

Grand | Class | Grand | Class | Grand | Class | Grand | Class
total | total total | total | total total total | total

1 2 3 4 5 [} 7 8
Open quarry:
1. Fallsor slides of rock or over-
burden. .. ... _._____.__ 21.95 | 31.03 | 0.135| 0.375 4.81 8.26 | 1.809 5.034
2. Handling materials.__ - 3. 66 5,17 .023 L062 | 17.07 | 20.29 | 6.414 | 17.850
3. Hand tools..________ . |co___|ooo.o.__ PR B 3.78 6.49 | 1.420 3.953
4. Explosives 10.97 | 15.52 . 067 L 187 1.01 1.74 . 381 1.061
5. Haulage..__.._._ 7.32 | 10.35 .045 125 3.56 6.11 1.338 3.724
6. Fallsof persons______________ 7.32 | 10.35 . 045 .125 5.99 | 10.28 | 2.250 6. 262
7. Falling objects (other than 1
and2). . .. __________ 1.22 1.72 . 007 .021 1.97 3.38 . 740 2.059
8 Flymg objects_ .- Y SRR A -] 7.30 | 12.53 | 2.744 7.635
9. Electricity.._______________._ 4,88 6.90 . 030 . 083 .30 .51 L112 312
10. Drilling and channeling (by
machine or hand) 3.28 5.63 | 1.234 3.433
11. Machinery. ... __.._____ X A . . 3.78 6.49 | 1.421 3.953
12, Steppingonmnail . ____________ .32 .55 .120 .333
13. Boiler and air-tank explo-
sions_._ ... .02 .03 .007 .021
14, Burns_ .. ____.______ R . . . . . 434 1.207
15. Other causes..._..__.__.___.. 3 3 . . . 1.473 4.098
Total 21.897 | 60.935

Underground quarry:
1. Fall of rock from roof or wall. .
2. Rock while loading at work-
ing face or chute. .
3. Hand tools_.._. ... -
4. Explosives._. . 5 . .24 . .
5. Haulage. ... ______________ . X . . .32 8.25 .120 3.912
6. Falling down chute, winze,
7
8
9

raise, or stope _ .o || emmem e e e mcmme e mmmmmmme e e [ e e en
. Run of rock from chute or

10. Machinery (other than loco-
motives or drills) .14 3.61 .052 1711

11. Mine fires ... .._.____

12. Suffocation from natural

13. Inrush of water.__
14, Steppingonnail.____________
15. Handling materials (other

than rock) .18 4. 64 . 067 2. 200
16. Other causes

Total underground (excluding
shaft) ... 2.44 | 100.00 .015 . 489 3.86 | 100.00 | 1.450 | 47.428

Shaft or slope:
17. Falling down shaft or slope. . |- oo |ocoooooofacmamcoe e cmm e mmm e e e e
18. Objects falling down shaft or

20, Overwinding . ________
21. Cage, skip, or bucket .
22, Other causes......_......_.._.

Totalshaft _ ... . ___ SR

At outside works:

1. Haulage. .. ... ... X X . . 02° 2. 51 6. 64 . 942 1. 544
2. Machinery._. 5.80 | 15.59 | 2.213 3.627
3. Hand tools.___ 3.32 8.7 1. 248 2. 046
4, Stepping on nail._ [ I .38 1.00 . 142 .233
5. Electricity..._._ - X X . . .34 .89 L127 .208
6. Falls of persons 7.32 | 27.27 045 073 3.64 9 64 | 1.368 2.242

218425—40——4
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TaBLE 12.—All quarries: Causes of fatalities and injuries, showing percentage due
to each cause and corresponding rates per million man-hours, during the year ended
Dec. 31, 1938—Continued

Fatalities Nonfatal injuries
Per million Per million
Percent of— man-hours Percent of— man-hours
Cause of accident
Grand | Class | Grand | Class | Grand | Class | Grand | Class
total total total | total total | total | total | total
1 2 ‘3 4 5 8 7 8
At outside works—Continued.
7. Falling objects (rocks, tim-
bers.ete.) .| e 3.24 8.58 | 1.219 1.997
8. Flyingobjeets_ .. __________ .| oo | ) 4.75 | 12.59 | 1.787 2. 929
9. Handling materials_ o 1.22 4.55 . 007 .012 6.39 | 16.90 | 2.400 3.934
10. Burns_ ... 2.44 9.09 .015 . 025 2.33 6.16 .875 1.434
11. Other causes.__._____________ 2.44 9.09 .015 .025 4.99 | 13.22| 1.876 3.076
Total el 26.83 | 100.00 .164 .270 | 37.78 | 100.00 | 14.197| 23.270
Grand total_________.____...__ 100.00 (... L613 | . 100.00 |- ... 37.581 |oooooo--

ACCIDENTS AT DIFFERENT KINDS OF QUARRIES

Cement rock.—For a number of years the cement industry has been
foremost among the major industries in the United States in safe-
guarding its employees from accidents resulting from the hazards to
which the employees are exposed while performing their daily work.
Of the various kinds of quarrying, the cement industry again had the
. lowest accident-frequency rate in 1938. -

Reports from operating companies showed that 181 plants were
active in 1938. This number includes a few mills or other plants not
operated in direct connection with quarries. Employment was
slightly less than in 1937, both in number of men working and number
of man-hours worked. The reports for 1938 showed 25,520 employees
and a total of 48.5 million man-hours of labor performed. Operations
in 1938 averaged 255 days or 1,901 hours per man, and an average
workday comprised 7.44 hours. Accidents were responsible for 14
deaths and 470 nonfatal lost-time injuries among the workers. Eight
fatalities occurred among quarry employees, four being caused by falls
or slides of rock or overburden, three by electricity, and one from fall
of person. Six fatalities occurred among employees outside the
quarries, of which four were due to machinery accidents, one to
electricity, and one to fall of person. Nonfatal injuries at the quarries
were caused mainly by handling materials, hand tools, haulage, and
falls of persons; those at the mills or other outside plants were due
chiefly to machinery, falls of persons, and handling materials. (See
tables 13, 14, 16, 17, and 36.)

The accident-frequency rate for cement mills and quarries was 9.98
per million man-hours of exposure to risk. That this rate reflected
much credit upon the accident-prevention program of the cement
industry is indicated by the fact that the corresponding rate for all
kinds of quarries was 38.19. The cement rate for 1937 was 12.17.

A segregation of the 1938 figures for cement plants showed an
accident-frequency rate of only 8.19 per million man-hours worked at
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the mills and a rate of 21.78 for the quarries. KEach of these figures
represented an improvement over the record for 1937, which showed a
mill rate of 9.55 and a quarry rate of 28.10 for cement plants.

Granite—Employment at granite quarries was less in 1938 than in
1937, both as to the number of men employed and total number of
man-hours worked. Measured by the number of man-hours worked,
employment was 13 percent below 1937. A decrease likewise occurred
in the length of the work year, which averaged 214 days per employee
in 1938 compared with 226 days in 1937. A total of 8,395 employees
was reported for 1938, and the total volume of employment for the
entire group was 14 million man-hours.

Accidents in and about the quarries and at the finishing or other
outside plants resulted in the death of 25 men and in injury to 578.
The fatality rate was 1.78 and the nonfatal-injury rate 41.15 per
million man-hours of exposure to risk. The combined rate, 42.93,
was much more favorable than the 1937 combined rate—>54.04.
Progress in accident prevention, as represented by the lower accident-
frequency rate for 1938, was accomplished by reducing the quarry-
accident rates for handling materials, falls of persons, flying objects,
and machinery, and by reducing the rates at plants outside the quarries
f(i)r. accidents caused by flying objects, handling materials, and falling
objects.

Dimension-stone quarries employed 2,619 persons at quarries and
2,551 at finishing and other outside plants; in this group the States
having the largest number of employees were Maine, Minnesota,
Vermont, Massachusetts, and Georgia. Nondimension-stone quarries
reported 1,747 employees at quarries and 641 at crushers or engaged
on other work outside the quarries. The principal States—those
having the largest number of men working at nondimension-granite
quarries—were North Carolina, Montana, South Carolina, and
Georgia. In addition, 562 workers at quarries and 275 employees
outside the quarries were reported at plants whose operating companies
did not indicate clearly the chief use for which the stone was produced.

Limestone.—Limestone quarries, excluding those producing stone
chiefly for the manufacture of cement or lime, employed 22,352 men
in 1938, a decrease of 10 percent from 1937. The number of man-
hours worked declined 18 percent, being 33.5 million compared with
40.7 million in 1937. The average employee had 187 days of work,
15 days less than in 1937. About 64 percent of the men worked in
and about the quarries and 36 percent outside the quarries at crushers,
at sawing and finishing plants, or on other work.

Twenty-two employees were killed and 1,892 injured by accidents
at the quarries and outside plants. The accident-frequency rate was
57.12 (0.66 for fatalities and 56.46 for nonfatal injuries) compared
with 53.92 for 1937. The main causes of accidents are shown in tables
14 and 15. The slight increase in the frequency rate for 1938 was
due chiefly to increases in accidents caused by handling materials,
flying objects, and falls of persons.

Limestone quarries producing stone intended for use in monumental,
building, or other dimension form employed 2,419 men, of whom
912 worked in quarrying and 1,507 at sawing and finishing plants.
About two-thirds of the total number of men worked at quarries
in Indiana. Reports from nondimension-limestone producers, not



26 QUARRY ACCIDENTS IN THE UNITED STATES, 1938

including producers of cement and lime, showed a total of 19,447
employees, of whom 13,082 worked at the quarries and 6,365 at
crushers or other outside plants. Pennsylvania employed the largest
number of men at operations of this type, other leading States being
Ilinois, New York, Ohio, Michigan, Missouri, and Kentucky. In
addition, 486 employees, of whom 422 were quarry workers and 64
“outside” workers, worked at plants whose reports to the Bureau of
Mines did not indicate the chief use for which the stone was quarried.

Limestone (chief product, lime).—Quarries that produced limestone
chiefly for the manufacture of lime reported a reduction in number of
employees and in total man-hours worked in 1938 compared with 1937.
The number of employees at the quarries and kilns was 9,153, a re-
duction of 1,207, and the total amount of labor reported was 18.1
million man-hours, a decrease of 20 percent. Working time per
employee averaged 260 days, 21 days less per man than in 1937.
The weighted average length of shift was 7.6 hours, almost the same
(7.7) as 1n the previous vear.

Fourteen men were killed and 936 men were injured by accidents.
These figures indicate a fatality rate of 0.77 and an injury rate of
51.74 per million man-hours of employment or exposure to industrial
hazards. A slight improvement was indicated by the injury rate for
1938, as the rate for the previous year was 54.21, but the fatality rate
was higher than that for 1937. Most of the improvement in 1938
was due to a decrease in accidents from handling materials, falls of
persons, falling objects, and machinery.
~ On the basis of number of employees about one-third of the lime
industry was in Ohio and Pennsylvania, the former State having 1,851
employees and the latter 1,564. Other States with 500 or more
employees at the quarries and kilns were Virginia, Missouri, Tennessee,
and West Virginia.

Marble—Employment at marble quarries was about 5 percent less
in 1938 than in 1937, measured by the total number of man-hours
worked or by the total number of employees, although a slight gain
(4 days) was made in the average number of workdays per employee.
An increase in the number of accidents, together with the decline in
the total number of man-hours worked, resulted in a rise in the
accident-frequency rate per million man-hours worked.

Reports from operating companies showed that 61 plants were active
in 1938 and that 3,414 men were employed. The average employee
had 234 days of work, amounting to 1,921 hours, the total number of
man-hours worked by all employees being 6.56 million. One employee
was killed by an accident, and 382 employees were injured; thus the
accident-frequency rate was 58.39 per million man-hours of exposure
to risk. This rate compared with 50.92 for 1937 and represented an
increase of 15 percent. The principal causes of the accidents are
shown in table 14. The rise in the rate for 1938 was due chiefly to
increases in accidents from hand tools, falls of persons, falling objects,
ﬂyli)?g objects, drilling and channeling, machinery, and burns. (See
table 26.

Tennes),see was the principal State from the standpoint of number of
men working at marble quarries, and Vermont ranked second. )

Nearly all (91 percent) of the men employed at marble quarries
worked at plants where the stone produced was to be used in dimension
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form. Plants employing about 5 percent of the total number of
workers did not indicate the form in which the stone produced was
to be used.

Sandstone.—Reports from companies operating sandstone quarries
showed that 181 plants were active in 1938 and that 2,907 men were
employed for an average of 182 days per man. Quarry operations
proper had 2,045 employees and work outside the quarries 862.
Plants that produced stone to be crushed or used in other nondimension
form reported 1,723 employees, of whom 1,299 worked in and about the
quarries. Reports from dimension-stone plants showed a total of
1,085 employees, of whom 650 worked in the quarries. Ninety-nine
men were employed at plants whose reports did not indicate definitely
the form in which the stone was intended for use. Of the 99 men, all
but 3 worked at the quarries.

The total volume of labor performed at all active plants was
4,333,529 man-hours, a reduction of 21 percent from 1937. The
number of employees was 335 less than the number working in 1937,

Accidents during 1938 resulted in injury to 252 employees. None
of the accidents were fatal. In the previous year 4 men were killed,
and 411 were injured. These figures represent a better safety record
for 1938 than for 1937. The accident-frequency rate was 58.15 per
million man-hours worked in 1938 compared with 75.31 in 1937, or
23 percent lower in 1938. The improvement indicated by the 1938
rate was effected mainly through a reduction in accidents caused by
hand tools, flying objects, and haulage in the quarries and by ma-
chinery, hand tools, and flying objects in work at plants outside the
quarries. (See tables 24, 25, 26, 27, 41, and 42.)

Slate —Eighty-three slate quarries were active in 1938 according
to reports received from operating companies by the Bureau of
Mines. These quarries, together with their sawing and finishing or
other outside plants, employed 2,615 men, the average working period
per man being 195 days. A total of nearly 4.3 million man-hours
was worked by the employees. The number of men employed in
1938 represented a decrease of 459 compared with 1937, and the
total number of man-hours worked a decrease of 29 percent. Acci-
dents killed 1 man and injured 243; thus the accident-frequency rate
was 57.04 compared with 56.93 in 1937. Although the gross rates
for the 2 years were virtually equal, certain classes of accidents
changed in frequency. Higher rates were reported in 1938 for acci-
dents caused by handling materials and hand tools in work inside
the quarries and by machinery and hand tools in work outside the
quarries. Higher rates were also reported at underground quarries
for accidents caused by falls of rock from the roof or wall, hand tools,
haulage, run of rock from chute or pocket, and drilling. Reduced
rates in 1938 were reported for accidents from falls or slides of rock
or overburden, falling objects, and flying objects inside the quarries
and from haulage, falls of persons, and handling materials outside
the quarries.

About half of the total number of employees at slate quarries were
reported by plants in Pennsylvania, with Vermont and Virginia
occupying second and third place, respectively. Nearly all of the
employees worked at plants that produced slate for use in dimension
form; 2,129 employees were so reported compared with 346 employees
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at plants where the slate was crushed or ground and 140 at plants
whose reports did not indicate how the slate was to be used. (See
tables 16, 17, 26, 27, 41, and 42.)

Trap rock.—An increase in the number of men employed in 1938 was
shown by reports from companies engaged in the production of trap
rock. Employees at all plants numbered 3,141, a gain of 335 over
1937. The total volume of labor was 4.4 million man-hours, virtually
the same as in 1937. No single State was conspicuous as leader in
number of men employed, although New Jersey had more employees
than any other State. Ranking next to New Jersey were Washington,
Oregon, Pennsylvania, and Massachusetts, each with 300 or more
employees. Of the total number of workers, 2,066 were employed
in the quarries and 1,075 outside the quarries. The average working
time per employee was 176 days compared with 192 days in 1937.

Accidents in 1938 killed 5 employees and injured 274 and repre-
sented an accident-frequency rate of 62.85 per million man-hours
worked. This rate showed an improvement over 1937 when the
Tate was 75.76. The lowering of the rate in 1938 was due mainly to
a reduction in accidents caused by handling materials, falls of persons,
and drilling and channeling in quarry operations and to a decrease
in accidents at underground quarries.

Virtually all trap-rock quarries that were active in 1938 were pro-
ducing stone to be used in nondimension form. (See tables 16, 17,
26, 27, 41, and 42.)



29

QUARRY ACCIDENTS IN THE UNITED STATES, 1938

*s91I8ND 1A U090uu0d Uy pajeIedo jou sjue(d Joyjo 10 S[[IW JO IIQUINU [[BUIS B SOPNIU] 1

83°Le | L8 | L6768 | 197 | Lg° ST'T | 42 |99 230°G | 668°T | 821 ‘¢| 28 144 09 92L°T| SP8T | #9S T | €22 | 135G (151 S “IBI0L
oL19 69°TF | L9TTL | €T | 89° Pe°1 9 ¥ § 244 19 €1g g T 4 SIF‘T| 1987 | OFF ‘T | 9LI 691 (74 SO TToTTTTTTTT Mowm,aaurﬁ
18 '99 0$°29 | 6C°€9 | 8- (T 69" (TTTT7T 1 544 48 801 1 T 929 ‘T| 99T | 9€9°T | 961 961 4 1O 9)8[S
91’89 AR 33 I 770 (7 R I S i R (444 6% €0g | TTTTITTTTTTT|ITTTTTTT 167 ‘T| 00L°T | 0% ‘T | 251 02 (47 G TTTTTTTTTTTITT suojspusg
¥C ‘89 L8°9F | L1°LL | ST |77 15 AN R T8¢ c61 061 | S A T 126 ‘I| %6 ‘T | 88T | $€8 154 € |7 TTTTTT T “TTTIlAISIN
VLIG | €8°88 | G €L | LLT | €9° 01T |8 8 986 LTy 60¢ | ¥T L L L.6°T| 180°C | 968°T | 092 | 99C 08z |~"""(euxy] ‘3oupoud Joryo) auoISaUIIT
9% 99 $C'0% | 19799 | 99° Ly LL” 92 48 268 ‘T | €I¢ 6L8 ‘1| 2T 9 91 66% ‘T| 909°‘T | O¥P ‘T | L8I 861 ] &7 S “auojsewl'y
STV 16°0€ | 60°6% | 8L°'T | 68" 98°C LT ST 8.8 €81 268 jrd 4 €2 €LO9T| 0SL‘T | €89°T | 13 | LIZ 142 B ajuel
696 $S0°8 €4°0C [ 620 | FT°0 9z T 02 €T 0Ly 688 1T 28 9 8 T06‘T| 9%6 ‘T | 239 °T | 982 | 39T 8Ig |~ Tttt ©TTTTTHP0X JUSWR)
S04 | SyIoM
18301, Mﬂw Ewﬂzc ®IoL Mﬂw buﬂ:d SHIOM | oo syI0M syI10M sjIoM | oo
v e300, 9IS | _enh w10 oprs |Axaenb 10 opis |Auenb 810 ®DIS | enb
w 4no | “F8 BIOL | no 1w (BOL| gno W |BL| qno o
sueyd) sio W W w W £118nb jo puny
pamfug pouL 10 P .
sinoy-uew woii 1od see aanfuy 1equny oIy QNN Je04 1od uBW uew 13d JusumAord
kS H ! podniul HquinN PO J0qUmN 10d SINOY 038I0AY | -UI3JOSAED 03BI0AY
IT1°992°€€T | 190809 ‘I8 | 00 '8GT 25 | SL°L | 89 'L | 28°L 888 °SGT LT | LI6°T€9 ‘0T | TI16°629'9 L6F AL | €ST %P | PPE'€E | QET'g |~~~ """~ 7T TTTTTTTTTooTTmmmommmomeees [BI0.L
997 ‘687 ‘b 9.7 ‘€9% ‘T 066 ‘GL6 ‘T $0'8 | 908 €08 626 ‘199 1%y ‘181 88F ‘028 5284 SLO‘T 990 ‘2 L1 S ool dei,
189 °'LLT 'Y 188'1LS¢ T 008 ‘904 °T 868 | €8 '8 612 '01S £29 ‘808 960 ‘503 ¢19°7 LS T £3 { (0 S -+~ N B[S
63¢ ‘688 ¥ TL0'G9% ‘T 8% ‘898 ‘T 0z'8|1¢8 ¥1'8 619 '82¢ 30T ‘921 L6T '5e8 2062 298 950 621 SR R auojspusy
296 ‘899 ‘9 829°960F | ¥80'Z9%'c | 038 | S0'8 | 9F'S | 986 '66L 82L 809 282162 | FIP'E | 601G | S0€‘T S “I[qIBIN
20G‘160‘8T | FHIOPI‘TI | 8GE‘TS6 9 | €9°Z | €9°L | 09°L | 93G°GLET | $6S'09%‘T | CEI'G16 | €SI'6 | 98%‘C | 299'¢ | 09 |-~~~ """~ ~=== - (duay] *jonpoad JI1yd) 9uoIseW|
896 ‘CIS ‘€€ | 686 °9PL TI | 6S6'S9L°0C | €0°8 | CT'8 | 26°L | SLP'PLT'F | 1LS°0L5°T $06 ‘€09 ‘G| 292 | 9€6°L | OIFPT | 606 |77 TTTTTTTmomTmomm mmommomoooooomoens uojsawly
£66 ‘F¥0 F1 $LE ‘866 ‘¢ 619 ‘930 8 I8°L | 96°L 0L°L S18 ‘86L ‘T 825 ‘€L . 289 'S¥0°'T| S6€ '8 9% ¢ 826p | 906  |TTTTTTTTTTTTTeoo TTTTTTTTTTTTmm T ajluBIy
$29 ‘L0S ‘8% 262 ‘931 ‘cy | 2821889 YL | 8L L9°L 098'G16 ‘9 01L°2L9 ‘e 0S1 ‘e%8 02S‘Sc | 9%9 ‘12 | ¥.8'¢ 181 TTTTTTTTTTTTTTTTITIT IO J00d JudWd)
ww_%m» A11enb SYI0M SHI0M | o1 renb
SHIOM . 1 £ 118N
B10L | gpieino gy | AHEND IV [RI0L .wwo 1V [E10L | 5pieqno gy |AHERDIV | 1890 .»mw_w.«‘ [\  sou
. -1enb
J0 39 A1enb jo puryy
Aep 1od usw “unN
JusmAordaro JO sINOy-UB 1d juomAordure JuomrAordus Jo sAep-UBIA poaLordud uay
JO SINOY 93BIOAY

8661 ‘I8 9o papua inoh
ayy Bugunp ‘fiasvnd fo pury fiq ‘paunfuy punlpappylLequnu pup quawhfiogdws fo sinoy-uvw ‘shvp-upw ‘pafiogdwd uapy :sariuonb 7y —gp 414V ],



QUARRY ACCIDENTS IN THE UNITED STATES, 1938

30

' mz_ ¢ _ omﬂm

|
L A V7 S - A A 9L | ¥ | 8 19 8¢ _ T “ 9T 02_ 99T # ST | L9€] 66
DR R R e D R R A R L gl I 6g | 9
TN 1 T 7 T I S |77y (6 |G |TTTTITTTTTT T 4 T 4
D D R O D D A R [N R [48 ¢ | 1Ig
........................... T 4 L 1 [ 81 4
L A 2 I I 12 6 |7 < or T 3¢
LS et - O 6 |1 |5 |2 i ¥ 99 | or | ser
T [ N R A R R vy oo 14 84 T
4 B ' I A Z |2 T |91 [ N € I
.......................... T T o T T UMY T
.......................... T | S i el Al At A ettt AN N R A
I e e LI DU [ DO R
......................................................................... PR O LR
01 6| 8 A 9 S| v | ¢ 4 1 a1 | ¥l el (49 1| o1 6 | 8
=g el =oE | " = Hl 3 oW B 2 |2 g g = =
ssf FI8| FlasB B 5 Eicef 2|52 2| 25 |5leef § 2 et
a2 & | E|e” ISEE|E |5 |R 2SR = Elg|B8l |8 |gEEg 8|5 =
EBE| 8| B S 213 =% 3 2@ e = | E|EEEl 2 |w | &
2 58 |n |52 (%8R| R | % g |®eS| 82 8 & 2 B |%xmm| g g2
ool & & =3 313 o = 58| ® e le = S o
~onr < o= S @ | w 2l S 7 5'a =} <G 7wl | = =
Q< =3 g E'S o 2 a B =gy e
[=] o o =) 58 w =<3 (= Q 2o
g gR ) BB 32 Se | B EZa sl B
g3 8 o g B 25 B & -
oo Fel T E 38l Ty & = ~ .8 ®
=5 g8 _E 5l 3 g 5E B2
23 B | 8° Swi B = 23 ag

suosIad Jo s[[eq

422 18101
I BERE g | ¥o01 delg,
v | C g 8§ |TTTTTTTTTTTTTTTToTTTTTT 9)8[3
gL 1 | ¥1 8 9u0)spues
[4 T 4 8 |ttt S[qIBIN
Sy | 9T | 92 19 | (out|
‘jonpoxd  JOryds)  duojsewly
18 | 8T | 6L (116 S u0jsIwWI'L
| 8 e ¢ |t QjIuBIy
6 14 01 A Ho0I juomwd)
:pamfuy
9 (6 | I R woL
e I |t Moor1deiy,
A it e I 9JB[S
RS it e I Uuo0jIspusg
A Sl et e e 23»&2
4 A e e (ouarg
‘ponpoird  JOIUO)  OUOISAWIY
4 T (777 | 2 ouojsdwlT
7l 9 TTTT 6 | TTTTTTTTTTTTTTTTTTTTTT 2JiuBIn
y | T 3001 JUdUId)
| PR 1PaIIsL
g v ¢ 1
2I2IE| 5|52
E|2|2| B |8F
Flelal g
2|+ 5 |3
clgi8|l = |28
w 7y m < @
2 | 8= A1renb jo puryy
@ o
= <]
B |27
RS

Aarenb punoldmopupn

Airenb usdQ

8861 ‘1§ 03 popua wwofi oy burunp ‘fiesonb fo pury puv $asnvo fiq ‘sarinlul puv $92)YDD Y $ILLDND Y — P AILV],



31

QUARRY ACCIDENTS IN THE UNITED STATES, 1938

JAS

61

e |t

L |

©
-
O

NANHOHr

B I S

e 9 |2

SN — P R
S D z |-
SN B X S

V61 92 | 6 9 |77 T
T |- PRV AU IO T
BLLSH .50 N N (OO ISR
L |8 |T I I o
67 | T [T 2 I o
116 |9 (2 I o
z |-olF--- J- N R PR R
g el | ¢ R R o
z || PR pupeund P P
K20 U U NV SN IO

........................... Q18]S
TTTTTTmTTTem e ou0)spuLs
........................ JlqIBIN
(o[ ‘jonpouid Jo1yo) 9UoSoW T
..................... QUO0)SoUII T
........................ ueip
................... {001 JUBWR))
:paanfuy

...................... oox deif,
........................... 918[8
...................... uojspues
........................ O[qIBIAL
(duxi[ “3onpoad JOIyd) 9UO0ISIUIL
...................... QUO0)SOUII'T

HiLS: o

-3

«©
~
©
=3

-

o

-

3
[N

-
N
=3
xR
=)
-

©
—
w
=
-
-
<]
-
-
=1

18903 pue1p

8oL

S9SNBI 19Y30

suang

S[erI9)ewW SUI[puUBH

$190{qo 3urdrg
‘sxoogfgsoaggfggggmeg
suosiad Jo s[req
A1o113001 g

1reu uo 3urddalg

$[00} pueH

A19UTYIBIN

ode[ney

1890,

§9snBd BYIO0

mu o= =}
E15|8 .5
k 5| w8
2] m. m =29
El2 e &
L) o F oy
S sl ol
s|®|g|2E
s © | 28
o o | S®
c ]
Q w0 [=%
= )
ot M
B

odors
I0 9J8yS UMOp Sur[[eg

-
21Q H| 2|5 23
S50 @ =1 5|5
o oy o k] S =5 B
-8 SR 1z} 8 @
5 = | B e
gl Bl (S| B
EIF R |2 |85|8
alge i Slg|eB]”
@ =3 B s | B
“|1 8|S 8%
e |21 8 g8
= | = B
a®
"2 B
°E =1
@ g

SYIOM OPISINO 3V

odors 10 1yBySg

penurjuo)—A118nb punoisspu

£axenb jo puryy

218425—40—35



QUARRY ACCIDENTS IN THE UNITED STATES, 1938

32

..... R R R R Bl St R Ry Rl Ieiieled it et it i i At Sl nfututel Inteiute St Tl Sl ittt Tttt it el il e et A A Rl Il It Ittt I it - (O Siclee 4 g
1 B il et el il A il At il it i Al A it At At et it Al il it A Y A A A A A A A A E A ojIuB1H
1 :[8309 JUSUBULIOT
89 € T B N £ N R A A R < | SN A R R} G 1 8 T /00 5 1 G St A A A S GO S A A BN 4 8T |7 TTTTTTTT [810.L,
(2 LS it S ottt et S e St Dt O e A A A S | SO IS 001 dexy,
I R Sttt et et A o I et N S I vt v D D O T D I D B[S
T R D S D T D T D O T T D DO D D I 1 D Dt D U T D O D DO O D D R I I 91918 AL
s |l e e e e | el ey (e “qonpoad
Jo1Y9o) oduojsewif
LS N O e et e e e ot £ O - e et S e ol I O o | 2 DO auojsouIr']
€& T |77 le | LS D D e e e R LS S ettt T v - T L A I L O 9JIuBIY
8 Sl e e e i et i el Eeleiel PR Bt 3001 JUAWOD
‘Palld
212|2|8\g/5|s/e| 55| gige gl el & gosig|g s|2 gig(s i ig|elg|e Bl g g B
SlslE|51R25|2 £E ElggE|g8 g8l g EE5EBE FIE5 8 EE L gE | E
= @ = o= E = ol == 1
518 EIRIEIS8 85|55 c|818|8|g|8| 5 El5|2\2|8|8|85|E|2|2|E|5|2|E|E|E 2| ¢
w [ S = = = — o - = | =
B8] |28 18le 2| s®|2| \5g|s| | B|E|5| e |ElB|E|EE |52 8|RIEIZ|RIE|T|E|E| 5
© FlElale|Bl _Slgle S |B & (= B ZeBig|(8 |~ alE|a Sl 5| B = a
Z sl la|2gsldl B = < © |23 Bl 8 SlE ] g P4 Sl 28 |e
g glBESlgER B |BlglE| |E|e|e|sBed|d|T|E|g Bl 5 |elE] [513] |B] |EB|E|%
g = < S.lE¥ 8|8 gl ® e 22828 g Sleis|s 212 5 g7
a @ < ZB =g S RAE @ S2TER 2 EAR-BC RN o8 g ®
g g SEREIE| |88 g Sl lgEsE|2] |® 817%] |zl Bl
8 2 - R S|B|F = S@|n2| 8 <1 sl 2/8|8
3 3 s|“8elg glg € ald o 8 8 ~la 12 |g
R g & &8 £ s z g|°g|E E i
o B.| @ =
S @ 8 S8 <& g = Bls e g Amfug jo £7110408
3 s BIE|8 4|5 g o 3 5 | pus Auenb jo pury
[=% B o o= R @ =9 e
B|E a5 S =8 @
a| B @ ~ 5 € B
57| < g B
S ool s
g s1001
100f S[eLIa)
A1UIOBRIAT & | fypuperg |-qosm m%mm..wa oge[nBH soArso[dx g Surpp.
e i Jo s[red -ueH
ST | ¥1 |81 |31 11 01 (] 8 L 2 g 14 g 13 1
Lirenb uedQ
[po3si[ j0u Sar1IBND JO SOSSB[O UT POLIMII0 SUSPIIEB ON]
8S6T ‘1§ 09 popus 4vafi oyy buranp ‘fiunfur fo fipiaass puv firsonb fo pury fiq payfissop ‘sarinlur puv $2110 4 :s9LLipnb Ny —CT ATAV],



33

QUARRY ACCIDENTS IN THE UNITED STATES, 1938

*JUSPII98 JO ABD JO JOPUIBUISI UBY) I0WI 10 AJI[IQBSI(T ¢
“Aq11qesip [erjaed jusurmiad oq 03

£3981ns Uy umouy £ImMluy I0YJ0 AUL IO ‘PIISASS 918 SHUOWUBII] 0I0Y M TOIIBIO[SIP AUB ‘S509 9I0UI IO | ‘SI0ZUY 910U I0 T ‘940 10 ‘pusy ‘3] 300 T JO SSOTT :AJI[IqBSIP [B1318d JUSUBUIIO] ¢
“u0r)8dnooo [Njures 8 Jo JIom
hnamﬂovao&:aEMSBmﬂSEEQEoEhznanwﬂ.snnox_vnoouoﬁouo.mwmbﬁg.Hmmmo%«omma:ﬁou.gﬁenmwo:“mﬁ.auommo—ﬁonmomwoA”E:Emw%?uo:nwn&a.sm_

626 ‘2461 |8¢ [T |9T 169 |9% (€ |68 |P€ |99T |TT |2 |3 | 7"|6€1822 |66 |PST (¥ (€9 |89 |LL [PE |¥%G |""|¥ 13 (€ |P |7z |8 (& |T |061 |11 |L8L (TPT |™~[BIBJUOU ‘[BI0,[,

098 ‘2961 (L9 [T |91 (¥9 (6€ |€ (8¢ |0€ |SST |TI |3 (2 | ~7|8€1|02% |86 |28 |09 (39 |99 (9L (1€ |22 |{~"°|€ T |8 |€ [ "7 |L | [T |68 |61 |83L |28% |~~~ "~ ¢ A1eiodumd,
P77 S R A O T D SR 520 L1 9 O LR L O A 2 L (4 1 I 2 |6 |01 [¢Ie1pded juoueuriod
[4 it S e it il ettt it A S it At A A T T 1830 JuouBIIN

et

5 S £ S A - A (S S S SN 2 2 1 S 1 St 1 S S S It £ 1 G LS
. isouuenb v

6€ &

o0
0
<
™
)
10
-
—
—
«aN

G |777|88T|0cT |86 38T

[
©

99 (9L 1T€ (€& |""°|8 (T |€ (& |T77[@ |. (& |T |68I [6IT (82L [6€g |~ TTTTTTTTTC ®I0L

8 |91 |68 €& | T joox dex,
L R L ]
Lo |TTTTTTTTT Quojspues
_ 8 AQIBIN
Lo T oo [T je | Tle jog jewt 6w |- (o “enpoxd
Jo1yo) ouojsewry
63 |68 |¥T (0T |"77[T |"77\""7|T_|TT7|T | |TTT|"T7|sL |68 (628 [SOT TTTTTTTTT au0IsoWIL

i4 I

I

10—~
T
)
'

0g
€
€
ST g T |777|777lL |€T |TT ST €
) S D U N L S P/ S 4 S ) G
14

8¢

g

i

G185 N 0
—

-
R
~

X

T
i
i
"
i
i
I
1
i
1
|
1
@
i
)
'
I
|
i
)
1
i
I
1
'
'
i
i
i
<
~
™~
~
0

(44

¥9 (L |T ([ {77709 \PET (€% (89
P2 O (AL A

—

79
9
4
)
I 18 |8 |71
¥
18
9
3

v
i
O < D~

]

B e I I ! I e -z JES (N

JUUR [ (R RO AN RN PR . R Rt B RO PR P PR

1 RO U DU UV R .U RV DR (SR (S (. JRGRU PRVUPR DR SN (P

9lqI8 AL

O T Rl el e R o B B P B o ltle g | (ew “gempord
Ja1yo) ouojsewl]

Bt Bt B e et N £ R P R A Rt b S et e e R B R R R e Tl e | ou0jsew'Y

B e B St B e B B B L B B R B R JESUON (NI PR BN S

L S I e e

)

~ -

|||||| N R R | R D i | (302 § GQ,QEGO

[

1 R R s it A A A R R A | S i R et A A R Tty

S R S A— TN 7

ot e e e o e (e “gonpoad
19149) ouojsowyT

-




...... TTUTTTETTTYTT T T T L |6 |18 T Tt “I8301,

PR el PRl Dol S BRSPS S 6 p—
B B B O B e Rt R R R e R R Rt el et il eietel il Iietd it - yoox deay,
D 1 I O e N B O It R et 1 O It ! 91B[S
P T -—--- R R R il et it et it Attt aiutid it It il it - ouo0Isputy
P B D R R R R S B b e ettt S ot et I I S I SIqIBIAL
B B e B B 1 |l e e e e et T SR it (owy| ‘ponpoad Joryo) eU0ISOUWI']
] B Bl B E e e R z St R e el i e e e i TS L S QUO0)SIUWII'T
e e I B B T |- R Rt R AR R e I T R R el ] e e e oJueln)
RSP RSIPRTR R U S i —eee |- B B B i Rt B il Rt Rt Rt il I G et et Y901 JURWRD

€ Lt ! ¢ :[er3Ied jusueULId I

SRR USRSy SRS OSSR PR RS P B P s R B e it R i el il it Sl ettt ittt [810L,

...................................... B i R B B B B E ) Bt ittt ittt Inteteted el Ieieled Il il il (C11s 0 D) 1 T B 1 ) RCL (i ISC L1 |
....................................... B e B B B B R R R ] et i R ittt ¢ (13- 05 4 g
mmeofommea- Rl et R R e il ekt ieiuieied ittt ettt - ~TTeuBIp

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 1 :[8303 juoUBWIS

...... il el el el et I G S e et A A 7

il S PROSRRY DA S B P z PSS D |-
JROSRRURN DSUIURDEY PESUDUURS RS (SRR DR I M JE I B e e R B el il Bt EETEEE o R e Rl I Ittt ---yoo1 dei],
D Dt e St el O D N e e R I I I il S D e e 918[3
iutuieied initeied it il Antuiied inieiiiuied Ittt It il i il il i i ] il it Ittt iuininied il It it Rttt i -~ -9[qIBI
B BT B B e el ettt z EEER EEEEEs R bt Rt Rt e el el iieiied I T |1 |7t (euyf ‘gonpoid Jo[yo) SU0)SAWIL
............ e B B L B B B e E e R R Rl Rttt RSt e - -=== -="--guojsewIl
......................................... B ettt B B B B B B e e et e e ittt ittt 0 £ 23 13

R e R R R B e et B e ettt ettt 3901 JUIUWOD

...................................................... :peqIrst

801,
uey}
ARUIYoBI
odojs
‘ozuim
o3s[nsH

‘9JnYo TMOp SuyIed
onyo

18301
3uipueH
SoIg SUIIA
Sunua
§[00} pusH
10 098] 3UrjIoM 38

(SIp 30
SoAISO[dxF

$98MBO 197} Q
SUIpWAIAQ
odoys 10

J58Us wmop 3uyisy
$9sNBO 10710

1reu wo Suyddelg
19)8M JO gSnIUY
ALI3091H

soseg (e
-J8U WOJJ UO1}LI0PNY

‘as1B

Am(ur jo £3119408 pue Aurenb jo pury

$9[q®0 Jo JuryBaIg
odo[s 10 9Jeys
30300d J0 BINYD
woyy o0l JO uny

uMmop 3urrej s309{q0
[rea 10
JOOI TIOJ} Y001 JO [[8.

(3001 wBLY) 10730)
SUIPBO o[IYM Fo0y

SOAT}OTIODO]
10430)

joyonq Jo ‘drys ‘038D
10

S[BLIO}BUL

2
Y
@
™~
©
w0
-«
»
o«
Lol

11

=)
-
o
-
o«
-

o1 18

]
-
=
-

02 | 61

8
=

QUARRY ACCIDENTS IN THE UNITED STATES, 1938

A1renb punoidiepupn

edo[s 10 3jeqg

panurjuo)
— 8861 ‘I§ *9oq popus 40af oyy Buzanp ‘funfur fo fiprisass puv fisionb fo puyy fiq payfissvp ‘sorinluzr puv souyDIDY :$23LDND Iy —'GT IAV],

34



35

QUARRY ACCIDENTS IN THE UNITED STATES, 1938

“JUSPIOA8 JO ABP JO IOPUIBWISI UBY] 9I0UX JOF AJI[IqBSIT ¢
*£91piqesip rerjaed jusustnied oq 03

A1931ms ur umouy AImfur 19Yj0 AuB I0 ‘poI9ASS I8 SJUITILS][ I M TOTIRIO[SIP AUR ‘S90) 910 IO T ‘SI9SUT 910U IO T ‘949 10 ‘puey ‘39] 400] T JO SSOT  °AJ1[IqBSIP [81348d JUSUBWIIN] ¢
“a0178dno90 [Nyurss 8 Jjo JI0M

Auwe Sutop WoIy UBIIoM Suliejoedeour A pusururied uo}Ipuod 19130 0 ‘sisArered “JqSiseAa Jo SsOf (8307 ‘wals | pus o[ T ‘Suras J0 s39[ Y30q JO SSOT  "AJI[IQBSIP [830] JUQUBWIB] |

[ I e el IF A I SR 61 |92 |6 9 T Loy T oI | % |8 |19 |gg |~TTTTTTTTTTTTTTTTTTTTTOTTT [8)BJUOU T8I0,
¢ lz |"-Ilz |1t | o8l |9 |6 9 |~o|T|ts L |ler|s |t ST|g |4 |8 |I& |[TTTITTTTTTTTTTTTTTTTTTTNN ¢ Arelodurog,
] CT B ) B B 6 |- i R B B R Rl I S R RE e 11z |1 |¢ L ¢ [e1)ed JuouBWIo g
[EURE PR (SRS PR RS ORI RO - P e B B B P e R B R it inieieied Entelnted Ireteteied Rttt et TTTmmTmmsmeomees 1 [8303 jUeUBWIOg
e B ] e e ) B z || B e Bt EEEEEN EREEE [ B R [ O S i R PoIIT
. :S9pLIEnd [V
g | |T7Tle |1 [T 981 |92 |6 [T Il e P72 el I O - T T2 |4 |8 |TIg |TTTTTTTTTTTTTTTTTTTToTTTITTTTooTmo oL,
SRR NNV R N J JERSP PR B i Rt EEEE ) EESEE R CETE EEEEEE EEERE e R R R 1 LS L yooi1 dexy,
LS i L T LS L R A 918[3
ORI PRSI FRSUI PR P [ RO [ [ B o B E-EE R B B R el B ] B et 9U0)SpuBy
e e B ] e B 9 e\t ||| i Bt A b i i B D S e SIqIBI
B e B B B B ] O & |1 |- y |- e |l ¥ |©|g |og |¥1 |- (e[ ‘3onpoad Joryo) QU0JSIWI
Bt ] B B e ] R 6 |6 |9 g || S b - 2 T e (2 D O K< 2 I T bt 8
RPN VR [RORpA PP PRI (R 1 B B B R Bl EEET LS St IS EL R EERE R R R R R R - - -ojue1p
¢ |z ~|lz |t |~ 03 1 e Il el e e |7 g T T |1 [T |91 |¢ ool 0
(AR 9 ¢ sAreioduie,],




QUARRY ACCIDENTS IN THE UNITED STATES, 1938

36

g g |TTTT\TTTTRITTTTT Tl T TITTTYTTYITTTTTT B A T |7y ITTYITTTT T i e 18301,
¢ z ||| B e e e R Rl Eieietel It I clg |l T B R (euiy
‘gonpoad JoIys) OuWOISOWIT
1 PO Conr EERES R B B P B el RECE T EEE Rai R 1 R R Rt it Ittt R Rt Bttt Quo)sowIT
L B L R R P e B P s e e Bk B B R R EEe e s Bi R Ry It i el R ajIuein
1 :[8303 JUSUBIIIOJ
e8 ez 4 [ L S R A 9 T |1 |77 R R g 1 |7 ¢ |t L R R e 18108,
¢ T | e 1 R sl Rabhat EEEEE R R R BRRil bt it Il I R R R 001 dedf,
| SR et R A PO I e e D B I D D B e e R D O D I e 918[3
R R R R B R e e Eeaiaiel Rttt il i il bl R o e B D D D O D SIqIBIAL
1 L 1 z |7 et Al Sl I il k4 i i A B T | S I i A D St (ouif
‘qonpoid JOIYyo) OUOISdWIT
% 9 PO EERE PR B et e EUE ERREES z |t e B R D I A D 2 I I ouojseurry
b z || PO R R R R el e e e i el it Tmr| T | S i R I D jraely
1 9 ||| Rl Rt EEE R 1 T | B i 4 R [N i R R I 001 }usuIen
‘palr
mmmm@m@@mmmmm@mmemmmmm@m
SIEVE 2 FlElelTie) ElZgle]E BT 588 Els8| B E|E|E
>4 [~ o o o | o o <] @ @ (=% @ Ll <)
=4 > <3 &l s BB k=] S| 8|5 S | ® S 1 & £ B | e | =3 =Y
<= 12 =] [ <} oo [ &+ | o = © e o | @
| %] 8 5| F sle| &1 8 |%|2|28(27(8] % | B |S|u2|8s|c8 B4 |8
& | = R | & g8 5|8 218,183 |8 g l9leg|88 % s |58
g %o | 3 Ele| gl a =l 28 g8 =4 g | 5B o8 | 48 | 8| g
S s 38 5| E|a” S| |28 | = <3 5| B | EZ| gaw B.
3 gl= ® | ® | Ea | & | %8 g Zlgal®8| B g
‘H < 8 S & - A 5| a3 B = 2, Amfur
2 m g = S m.“ 4 ) = [ 5 JO A3119A9s pug A1renb Jo Puis
* §la ) gl & Bl 5] & 8
? | & m, = =3 0 K 3 3
S[BLIO}BITL s109[qo
Sipuom | BaArT m. AJ10113001T Azourgoey o38[neH
IT | O 6 8 L 9 <Q ¥y € [ T
SYI0M OpISINO IV
panuruo)

—8861 ‘I ‘0o papud wafi ayp Burinp ‘funfuy fo

fipranass puv fisionb Jo pury fiq payfrssopo ‘sopinfuy puv souuq,] :$aLionb Jy— QT A1V,



37

QUARRY ACCIDENTS IN THE UNITED STATES, 1938

*JuepI208 JO ABP JO IOPUIBWIAL ULYJ 9I0UI J0J ANIQBSI(T ¢
*AITIqesIp [el3ded juduswrlad 9q 0p

A198Ims 1y wmouy AINfur I8Yyjo AUB 10 ‘PIIGASS I8 SIUSWILSI[ SISYM WOIJLIO[SIP AUB ‘S90) 10X IO | ‘SIOUY S10UI IO | ‘949 20 ‘puey ‘39 }00J T JOSSOT :AN[IQLSID [B1318d JUSUBULIN] g
‘uorednogo njures 8 jo yIom

Aus Su10p woij usmwyiom Surjejoedeour A[jusuruwiod UOIIPUOD JAYI0 I0 ‘sisAeled ‘)YSISOAD Jo SSof [230} ‘tuie [ Pue 39[ [ ‘SwIe Jo S39[ 430q JO SSOT :AIGBSIP [B)0] JUSUBWII] |

220°G | 668°T| 192 | ATT | OST | T.T| 9€T| 1 | &8 | €91 | €8T | ¥I [T | 7777 s 61 | LOT | 8L1 | 9% |¥ L |ge |9 68|V | TTTTTTIRYRUOU B0,
6987 | 628°T| 198 | ATT | ¥¥T | L9T| bET) 16 | 08 | 8ST | 2T | %1 |8 77777 I 6T | POT | L¥T | CF | ¥ [t N O 4 R 12 B 2 ¢ L1gloduwo,
€91 L9 Ty 9 ¥ |% |TTT1% |9 9 I D I T 0g g€ |\ (4 14 T LA I S 77z [eided JUSUBWIId]
g e |TTTTTITTTYITT R i e R A TITTTITTT T T e 1 R e e B 1 [30} JUuBULIS]
a8 % |2 [ LS I e A 9 LN T S e N € T |77 e T [ DaII3L
:sorLrenb [V
698‘F | 628°T| T9& | ATT | BT | L9T| %81 1¢ | 08 | 89T | LLT | %L |G |77~ 1 61| FOT | LPT | 7 | ¥ e |08 | PP | L8| Tp(TTTTTTTTTTTTITTTTTTTTTT 810,
292 8¢ | ¥I & |7 S I P e e D e 9 g |7 I 1 4 I I ool de1y,
88 | g¢T | OI I &1 6e| ¢ [P |9 6 A I R R I S I R I 4 (8 |Tio T el
g4 8y 6 4 T 01|12 [T |2C |¢ g LS D D I |2 g L e | [4 DU P suojspues
9.8 | 88T | AI € ar Wi [ g9 |& |77 777"t ¥ |8 L D 4 g € N (Grareiy
0z6 | 6IF (99 |99 |9v | LTS | ¥ |IL 62 |€& (& |T [T I 9 (€& |€& |01 ¢ € 8 6 1 S (ot
‘onpoid JoIyo) AuojsouIlry
SP8'T [ 00S |19 |93 |66 |95 |¢€ |O0T |95 (8% |€ |& |T\TTTTTTTTTC o|6v (03 02T 9T | 4 U\ LT |8 |TTTTTTTTTTTTTTTTTTT Qu0)SowIl’y
8% (2Ll | 8L |¢ € g |611¢ |Igl0r | |~°77) T |TTTTTTTTTTT ¢ |61 eI |g {777 8 4 I g |77 T Nuelf
$eF | 608 |29 ST |OP |9 |WIT |¥ |B |9 |9 |77 g |6l |2 |& |77 4 9 m (9 |1 |77 T 773001 JuewId
¢ :Arerodwog,
€T |29 |TTTTTTITTTTTT 9 vy (¢ |77 | ¢ 9 B D i R It g | & |77 (4 4 1 (0 I O T B1oL,
L1 € I D L S0 e D T D R D ! D [ D LS ol I D LS O D 3001 delg,
g R D D A N Dt e D At D O D A [ I S D D D O ! D T B[y
¥ | S ! 1 i Dt et et ettt A e et et B s e s D St D A D o T Quojspues
9 vy T I D e I g R D D D D N I I A[qIBIAL
€L 9 I T A i R I ¢ T 1 0 D TTTTITTTT B I R STt (o
‘jonpoid JAIY9)  OuojsAWIT
194 (4 SO N R 4 DU L e € O R D N 4 N D L N L duojsowry
6% m )y T L3 O T T L S A I O D Tt 4 N T I T I ruely
98 (-2 i Y Bt I S i R I 4 4 B R R R Tl T [ 2 R L S i ClroTTTITTTTTTTTTT H00. JuBUIdY
¢ :[813Ied JueUBWIING




38
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TasLe 16.—Cement-rock, marble, slate, and trap-rock quarries: Men employed and
man-days, by States, during the year ended Dec. 31, 1938

Men employed

Man-days of employment

Average days of em-

ployment per man
Dot of
er o
S Het | At | ot At | Atout At | ouf
ries out- ; out-
h Total side Total B Total
quarry| side quarry quarry| side
works works works
‘Cement rock:
abama.________ 11 216 855 | 1,071 52,364 | 213,119 [ 265,483 242 249 248
Ca.llfo.rnla. - 10 335 | 1,386 | 1,721 88,705 | 450,679 | 539,384 265 325 313
Illmpls.- 6 188 | 1,073 | 1,261 41,312 | 266,138 | 307,450 220 248 244
Indiana. - 5 82 994 | 1,076 19,052 | 250,186 | 269,238 232 252 250
Towa__ 5 173 | 1,031 | 1,204 39,048 | 284,765 | 323,813 226 276 269
ans:}s - 8 129 759 888 28,834 | 199,902 | 228,736 224 263 258
M!chlgan - - 12 107 | 1,365 | 1,472 28,332 | 386,260 | 414,592 265 283 282
Missouri. - 5 221 865 | 1,086 41, 572 264, 153 305, 725 188 305 282
14 276 | 1,344 | 1,620 53,110 | 311,455 | 364, 565 192 232 225
11 205 | 1,230 | 1,435 46,517 | 312,623 | 359,140 227 254 250
32 797 | 4,537 | 5,334 | 153,042 |1, 146,153 |1,299, 195 192 253 244
6 109 575 684 f 135,722 | 163,605 256 236 239
11 135 | 1,254 | 1,389 29,719 | 337,401 | 367,120 220 269 264
3 123 333 456 25, 679 96,003 | 121,682 209 288 267
6 110 415 525 17, 186 95,916 | 113,102 156 231 215
‘West Virginia.__. 3 137 283 420 34, 533 64, 935 99, 468 252 229 237
Other States 3..__ 33 531 | 3,34T | 3,878 | 116,262 | 857,300 | 973, 562 219 256 251
Total _...._.._. 181 | 3,874 |21,646 (25,520 | 843,150 |5, 672, 710 |6, 515, 860 218 262 255
Marble:
Alabama.____.._. 3 71 151 222 17,683 38, 532 56, 215 249 255 253
Missouri - 5 101 151 252 25, 502 39,474 64, 976 252 261 258
Tennessee. - 16 715 473 | 1,188 171, 344 126,785 | 298,129 240 268 251
Vermont._._____. 7 183 709 892 44, 406 179,016 223,422 243 252 250
Other States3.___ 30 235 625 860 32,322 124, 921 157,243 138 200 183
Total......_._. 61 11,305 | 2,109 | 3,414 | 291,257 | 508,728 | 799,985 223 241 234
Slate:
New York....._. 7 43 29 72 5,894 5,634 11, 528 137 194 160
Pennsylvania._.. 29 462 872 | 1,334 94, 453 179,858 | 274,311 204 206 206
Vermont 28 307 273 580 67, 769 63,624 | 131,393 221 233 227
Virgini 6 133 245 378 19, 513 33,723 53, 236 147 138 141
Other Sta 13 98 153 25 14, 467 25, 784 40, 251 148 169 160
Total .o 83 | 1,043 | 1,572 | 2,615 | 202,096 | 308,623 | 510,719 | 194 | 196 | 195
Trap rock:
California._.__.__ 19 114 118 232 23, 887 25,128 49,015 210 213 211
Connecticut...._. 14 190 82 272 48, 022 19, 425 67, 447 253 237 248
Maryland...____. 8 103 29 132 20, 845 5,480 26, 325 202 189 199
Massachusetts. _ . 13 221 82 303 41,733 15, 685 57,418 189 191 189
Michigan._.___._ 3 137 15 152 24, 052 1,130 25,182 176 75 166
New Jersey...... 20 304 160 464 64, 442 32,338 96, 780 212 202 209
New York. 3 82 62 144 17, 596 17,055 34, 651 215 275 241
Oregon._._ . 20 155 176 331 14, 652 12, 679 27, 331 95 72 83
Penl‘_lsylvama_ - 17 170 141 311 34, 026 29, 546 63, 572 200 210 204
Virgu;ia - 6 75 16 91 9, 771 1,644 11,415 130 103 125
‘Washington_ 22 374 31 405 57,324 3, 503 60, 827 153 113 150
Other States 5____ 10 141 163 304 14,138 17,828 31,966 100 109 105
Total ... 155 | 2,066 | 1,075 | 3,141 370,488 | 181,441 | 551,929 179 169 176

1 Includes a small number of mills or other plants not operated in connection with quarries. .
?Includes Arkansas, Colorado, Florida, Georgia, Idaho, Kentucky, Louisiana, Maine, Maryland, Min-
nesota, Montana, Nebraska, New Jersey, Oklahoma, Oregon, South Dakota, Utah, Wisconsin, and

‘W yoming.

3 Includes Arizona, Arkansas, California, Colorado, Georgia, Maryland, Massachusetts, Montana, New
York, North Carolina, Oklahoma, Pennsylvania, Virginia, Washington, and Wisconsin.

4Includes Arkansas, California, Georgia, Maine, Maryland, Massachusetts, New Jersey, and Tennessee.

8 Includes Idaho, Maine, Minnesota, Rhode Island, Texas, and Wisconsin.
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TaBLE 17.—Cement-rock, marble, slate, and trap-rock quarries: Man-hours and
number killed and injured, by States, during the year ended Dec. 31, 1938

Number

Man-hours of employment Killed Number injured
w w 12}
i g -
<3 i<
State B B 5
g § g § z’ :ﬂé ) «
|12} j23 v
5 — ERE-N - & E E
S f |z |ElElzlilil=zE) 4
- - 1) o |+ 1<) - - o
< < = dl<4|leg| 4| < || B |OS
Cement rock:
Alabama____.._..__ 401,277 | 1,540,906 | 1,942,183 | 1 2| 3 1 7 8 2 2
- 693,327 | 3,447,469 | 4,140,796 | 1 1 2 55 | 106 | 161 2 3
278,177 | 1,707,615 | 1,985,792 | . .| coo|--un 2 3 [ 25 (R P
123,290 | 1,811,593 | 1,934,883 1 I T A
312,896 | 2,106,788 | 2,419, 684 4 8 12 ) N P,
205, 553 | 1,551,410 | 1,756,963 . 3 3 6 2 4
220,616 | 3,083,284 | 3,303,900 (.___| 1| 1 3| 15| 18 1 1
305,272 | 1,801,477 | 2,106,749 |- _|-—--|---- 2 3 [ (SR P,
400,804 | 2,483 295 | 2,884,099 I 1 9 10 1 4
357,177 | 2,411,372 | 2,768,549 |.__.| 1 1 5 15 20 1 3
1,209,377 | 8,242,649 | 9, 452,026 1| 2| 10| 3| 45 2 2
23, 1 2 9
1 22
...... 4
Washington_ 7 6 13 1 1
‘West Virginia - . 5 8 9 17 | fameeee
Other States!.____.. 844,330 | 6,426,654 | 7,270,984 | ___|____|.__| 27| 84| 111 | _____|-eo_.
Total ..o 6,381,332 42,126,292 |48, 507,624 | 8 | 6 |14 | 131 | 339.| 470 | 13 20
Marble:
Alabama.__________ 145,272 | 310,944 | 456,216 29| 19
Missouri. . 204, 016 313, 226 517, 242 11 12
Tennessee 1,500, 594 | 1,063,407 | 2, 564, 001 137 72
355,248 | 1,431,768 | 1,787,016 10 37
256, 904 977,183 | 1,234, 087 3 52
2,462,034 | 4,096, 528 | 6, 558, 562 190 | 192 | 382 | . f-aeoo-
49, 162 49, 956 99,118 2 3 - J R
768, 534 | 1,446,705 | 2, 215,239 61 82 | 143 1o
593, 056 551,954 | 1,145,010 22 30 520 R (-
Virginia___. 173,622 | 302,654 | 476,276 10 6] 16 | _ooofoacaoe
Other States 3. ____. 121,926 | 220,118 | 342,044 13 4| 27 | ]ae
Total............. 1,706,300 | 2,571,387 | 4,277,687 | 1|._..| 1| 108 | 135 | 243 b
Trap rock: .
California....._.... 191,775 201, 439 393,214 |____ 19 11
Connecticut_.._.... 400, 802 166, 043 566,845 |____ 14 13
Maryland.... 177,915 3 224,210 |____ 9 2
Massachusetts 347,999 | 131,472 | 479,471 16 5
Michigan. .. - 192, 416 9, 040 201,456 | ___|-o_-|---- 27 oo
New Jersey......... 525, 520 272, 892 798,412 |____|._..|--..| 29 8
New York._ 0, 136,279 | 286, 545 7 6
Oregon_.__.__ 114, 516 89, 965 204,481 |.___|-___[..._| 16 10
Pennsylvania. 282,679 | 250,964 | 533,643 |____ 18 4
Virginia________ 81, 265 14,179 95,444 || |oo | e o e
‘Washington 402, 891 27,900 430, 791 - 29 2 31 2 4
Other States¢______| 107,946 | 116,808 | 224,754 |.___|.___{....| 29 |-..._. b 2 O E,
Total ... 2,975,990 | 1,463,276 | 4,439,266 | 4| 1| 5| 213 61 274 4 6

1 Includes Arkansas, Colorado, Florida, Georgia, Idaho, Kentucky, Louisiana, Maine, Maryland, Minne-
sota,Montana, Nebraska, New Jersey, Oklahoma, Oregon, South Dakota, Utah, Wisconsin, and Wyoming,
? Includes Arizona, Arkansas, California, Colorado, Georgia, Maryland, Massachusetts, Montana, New
York, North Carolina, Oklahoma, Pennsylvania, Virginia, Washington, and Wisconsin.
3 Includes Arkansas, California, Georgia, Maine, Maryland, Massachusetts, New Jersey, and Tennessee.
4 Includes Idaho, Maine, Minnesota, Rhode Island, Texas, and Wisconsin.

218425—40——6
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TaBLE 18.—Granite quarries: Men employed and man-days, by States, during the
year ended Dec. 31, 1938

Average days of em-

Men employed Man-days of employment ployment per man
Il;Tum- _
er of
State quar- | pp | Ab At |Atout- At | Af
nes T | quar- | 2= | Total quarry | Side | Total | aquar-| Gae Total
Y | works works Y | works

31 553 217 770 | 129,104 | 52,340 | 181,444 233 241 236
10 64 72 136 13,819 | 17,568 31,387 216 244 231

Maryland 10 124 10 134 26,969 | 1,591 28, 560 217 159 213
Massachusetts..._____. 26| 311 347 | 658 | 55,222 | 76,986 | 132,208 | 178 | 222 | 201
Minnesota......__ 32| 216 | 501 | 717 | 50,620 (131,958 | 182,578 | 234 | 263 | 255
Montana. ... ... 7| 458 461 | 102,815 102,862 | 224 16 | 223
New Hamsphire. . 12 | 161 194 355 18,350 | 38,012 | 56,362 | 114 196 159
New York.____.__ 4| 150 40 190 | 28,911 | 8,189 37,100 193 | 205 195
North Carolina. .. 17 | 509 | 346 | 855 | 122,462 | 91,046 | 213,508 | 241 263 | 250
Oklahoma ... ____ 8 98 65| 163 | 26,162 | 15,244 | 41,406 | 267 | 235 254
Pennsylvania_ ... 18| 113 70 183 | 25,996 | 15,720 | 41,716 | 230 | 225 | 228

Rhode Island. .
South Carolina..
South Dakota...

Virginia_

Wisconsin._.____ 17 135 204 339 25,977 | 35,746 6]: 723 192 175 182
Other States 2______._._. 31 127 89 216 15,565 | 21,286 36, 851 123 239 171
Total ... 306 | 4,928 | 3,467 | 8,395 |1,045, 587 (753,228 (1,798, 815 212 217 214

! Includes a small number of mills or other plants not operated in connection with quarries..
2 Includes Arizona, Colorado, Delaware, Kansas, Missouri, New Jersey, Oregon, and Washington.

TaBLE 19.—Granite quarries: Man-hours and number killed and injured, by
States, during the year ended Dec. 31, 1938

Man-hours of employment Number killed Number injured
Wid-| Or-
State At At ‘?lg At o%%- ows |phans
At quarry| outside Total |quar- gide Total | quar- side Total
works IV |works TV |works

California.____.__._. 738,649 | 310,690 | 1,049,339 26 2 oo
Connecticut 110, 550 | 140, 544 12 )
eorgia. _. 1,002,902 | 667, 533 A P .
Maine._. 310,914 | 443,386 25 | feaaaa
Maryland. . 224, 609 14,674 14 | |eaeao
Massachusetts 440,662 | 615, 890 P2 30 I
Minnesota.. 398, 280 |1, 056, 787 47 1 1
Montana. .. - 822,526 376 24 3 9
New Hampshire....| 142,313 | 301,866 26 ) I PR
New York..._ .| 231,288 65, 512 16 | |ecaaam
747,401 43 4 3

121, 952 9

125,762 24

161, 944 7

347, 064 778, 538 51
124, 608 239, 976 12 I
33, 986 106, 827 b2 B P,
50, 634 931, 180 53 2 oo
196, 496 470, 662 17 |ceeeoifeeaaee
286, 609 500, 828 38 |accoefemmae
184, 660 313, 645 27 || omamaa
Total......... 8,046, 619 (5,998,374 |14, 044, 993 23 2 25| 395 | 183 | 578 15 17

1 Includes Arizona, Colorado, Delaware, Kansas, Missouri, New Jersey, Oregon, and Washington.



QUARRY ACCIDENTS IN THE UNITED STATES, 1938

41

TaBLE 20.—Limestone quarries: Men employed and man-days, by States, during
the year ended Dec. 31, 1938

Average days of em-
Men employed Man-days of employment ployment per man
Dot of
er o
stete HeT| At | out At | Atout- At | on
ries out- A out-
A Total side Total f Total
quarry| side quarry - quarry| side
works works works

Alabamz} 9 438 309 747 85,168 68, 591 153, 759 194 222 206

California. 14 359 141 500 80, 811 29,185 | 109,996 225 207 220

Colqrado_._ 8 102 14 116 16, 042 1,747 17,789 157 125 153

Florld;a. ..... 23 394 236 630 68, 457 46, 201 114, 658 174 196 182

Georgia_ . 6 32 46 78 3,391 4,162 7,553 106 90 97

Illinois...._.. 65 | 1,886 616 | 2,502 | 386,048 | 119,276 | 505,324 205 194 202

Indiana...._. 88| 1,121 | 1,437 | 2,558 | 192,052 | 277,657 | 469,709 171 193 184

Towa_ ... 43 351 116 467 49, 468 17, 543 67,011 141 151 143

Kansas_.._... 28 335 82 417 55, 800 13,274 69,074 167 162 166
Kentucky____ 37 815 203 | 1,108 | 139,864 54,0562 | 193,916 172 184 175 -

Maryland 12 82 23 105 15, 281 4,409 9, 690 186 192 188

Massachusetts. 4 37 36 73 7,318 9, 667 16, 985 198 269 233

ichigan 14 734 624 | 1,358 | 128,579 125,355 | 253,934 175 201 187

Minnesota. .. 18 187 128 315 21, 838 19,971 41,809 117 156 133

Missouri 70 | 1,047 241 | 1,288 | 150,534 42,068 | 192,602 144 175 150

Montana. 5 57 1 58 11, 495 30 11, 525 202 30 199

Nebragka_.___ 5 17 67 9, 632 3,716 13, 348 193 219 199

N ew York. .. 58 | 1,056 651 | 1,707 204,478 | 125,484 | 329,962 194 193 193

Ohio___._____ 102 93 582 | 1,515 | 162,949 | 117,984 | 280,933 175 203 185

Oklahoma 10 182 49 231 36, 639 10, 512 47,151 201 215 204

Pennsylvania. . 137 | 2,068 | 1,316 | 3,384 | 342,568 | 264,870 | 607,438 166 201 180

Tennessee 21 2 130 394 55,070 26, 518 81, 588 209 204 207

Texas . ccoooman 15 227 214 441 55, 265 45,766 | 101,031 243 214 229

Utah___ 4 43 14 57 6, 629 2, 891 9, 520 154 207 167

Virginia. 30 607 315 922 | 143,288 81,576 | 224,864 236 259 244

West Virginia ... 10 223 83 306 38,146 17,086 55, 232 171 206 180

Wisconsin............ 40 351 106 457 60, 563 14, 370 74,933 173 136 164

‘Wyoming_ . _________. 5 100 20 120 17,375 3, 866 21, 241 174 193 177

Other States 8. _____. 28 335 96 431 59, 156 22,744 81, 900 177 237 190

Total. ... 909 (14,416 | 7,936 [22,352 |2,603,904 |1, 570,571 (4,174,475 181 198 187

! Includes a small nu nber of mills or other plants not operated in connection with quarries.
? Includes Arizona, Arkansas, Connecticut, Idaho, Louisiana, Maine, Mississippi, Nevada, New Jersey,
New Mexico, North Carolina, South Carolina, South Dakota, Vermont, and Washington.
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TABLE 21.—Limestone quarries: Man-hours and number killed and injured, by
States, during the year ended Dec. 31, 1938

Man-hours of employment Number killed Number injured
Wid-| Or-
State At At
At | outifde | Total | quar-| SN | Total| use- O |Totar| O PO
quarry ey o quar-) gje | LOtal} QUAr- g4
works IV |works IV Iworks|
688, 918 556,201 | 1,245,119
646, 446 233, 041 879,487 |’
127,198 13, 691 140, 889
609, 368 403, 530 | 1,012,898
26, 653 32, 332 58, 985
2,458, 044 823,243 | 3,281,287
1,570,894 | 2,261,379 | 3,832,273
20, 358 152,729 573, 087
432, 629 101, 904 534, 533
1, 269, 270 ,123 | 1,778,393
Maryland . 132,877 39,372 172, 249
Massachuse 59, 270 78,303 137,573
Michigan 1,035,169 | 1,003,850 | 2,039,019
Minnesot: 81, 162, 667 344, 391
1, 085, 028 321,759 | 1,406,787
91,956 240 92, 196
78, 207 30, 931 109, 138
1,699,017 | 1,016,151 | 2,715,168
1,353, 203 980,906 | 2,334,109
298, 508 86, 790 85, 298
2,815,371 | 2,137,329 | 4,952,700
445,176 217,877 663, 053
456, 958 374, 261 831,219
52, 747 22,843 75, 590
Virginia_ 1, 274, 320 696, 628 | 1,970, 948
West Virg 330, 286 153, 270 483, 556
Wisconsin. 500, 884 120,473 621, 357
‘Wyoming._ 138,979 30, 936 169, 915
486, 501 185, 230 671,731
20, 765, 959 (12, 746,989 |33, 512, 948 16 6 22 11,379 | 513 [1,802 14 26

! Includes Arizona, Arkansas, Connecticut, Idaho, Louisiana, Maine, Mississippi, Nevada, New Jersey,
New Mexico, North Carolina, South Carolina, South Dakota, Vermont, and Washington.
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TABLE 22.—Limestone (chief product, lime) quarries: Men employed and man-days,
by States, during the year ended Dec. 31, 1938

Averagedays of em-
Men employed Man-days of employment ployment per man
Dt of
er of
sate Hesi | At | ont At | Atout- At | bt
es out- - out-
quarry| side Total quarry Ws(x)t}ﬁs Total | quar- side Total
works Y |works
8 172 146 318 47,355 42, 557 89,912 | 275 | 201 283
4 64 67 131 20,993 22,001 42,994 | 328 | 328 328
8 78 129 207 24,142 38,743 62,8385 | 310 | 300 304
3 30 56 86 8,078 16, 136 24,214 | 269 | 288 282
7 72 117 189 20, 449 29,936 50,385 | 284 | 256 267
5 69 105 174 18,738 29, 468 48,206 | 272 | 281 277
Maryland..____________ 11 87 58 145 22,905 13,240 36,145 | 263 | 228 249
Massachusetts_....___. 6 73 143 216 19, 530 39,834 59,364 | 268 | 279 275
Michigan______________ 4 19 54 73 2,400 16,725 19,125 | 1268 | 310 262
Missouri............__. 11 357 444 801 80,093 | 104,604 | 184,787 | 224 | 236 231
New York._ ___..__.___. 7 45 7 121 7,733 15, 207 , 9 172 | 200 190
Ohio___.._._.__________ 19 662 | 1,189 | 1,851 | 155,432 | 338,560 | 493,992 | 235 | 285 267
Pennsylvania_____.__.. 65 576 988 | 1,564 | 136,479 | 249,259 | 385,738 | 237 | 252 247
@NNeSSe..... .- 11 230 361 591 60, 219 93,832 | 154,051 | 262 | 260 261
©XAS. - ccceeas 6 48 106 154 11, 577 29, 809 41,386 | 241 | 281 269
Vermont__..___.________ 3 24 36 60 7, 558 11,984 19,542 | 315 | 3833 326
Virginia____.___________ 23 394 454 848 | 107,440 | 131,364 | 238,804 | 273 { 289 282
‘Washington__...._.____ 6 76 92 168 17, 366 20, 863 38,229 | 229 | 227 228
West Virginia____.._.__ 8 185 340 525 40, 969 70,698 | 111,667 | 221 | 208 213
‘Wisconsin_______._._.__ 10 86 85 171 21,199 22,816 44,015 | 247 | 268 257
Other States2...__._._. 35 320 440 760 84,477 | 122,668 | 207,145 | 264 | 279 273
Total - oo 260 | 3,667 | 5,486 | 9,153 | 915,132 1,460,394 (2,375,526 | 250 | 266 260

! Includes a small number of mills or other plants not operated in connection with quarries.

2 Includes Arkansas, Colorado, Connecticut, Georgia, Idaho, Kentucky,
Nevada, New Jersey, New Mexico, Oklahoma, Oregon,

Maine, Minnesota, Montana,
Rhode Island, South Dakota, and Utah.

TaABLE 23.—Limestone (chief product, lime) quarries: Man-hours and number killed
and injured, by States, during the year ended Dec. 31, 1938

Man-hours of employment Number killed Number injured
Wid-| Or-
State At At
At At ows |phans
At At out- out- out-
quarry | side works Total q;lar- side Total qlt_lar- side Total
Y |works Y |works
Alabama___._._...__ 321,720 289, 820 11
Arizona. __ 152, 616 156, 865 4
176, 324 282, 507 19
64, 624 124, 180 2
238, 609 6
193, 007 15
108, 109 6
313, 107 22
134, 556 8
818,172 34
122, 556 8
hi 1,162, 541 | 2,479,923 59
Pennsylvania_____ 1,042,782 | 1,923,865 36
Tennessee.. .- -| 473,675 773,778 33
Texas._... 89,116 , 207 8
Vermont . _ 66, 714 108, 171 20
Virginia___ -| 855,747 | 1,068,066 42
‘Washington_______ 138,923 166,912 6
‘West Virginia__._. 3, 292 501, 720 7
‘Wisconsin...___.__ 152, 358 167,020 14
Other States 1. _... 649, 838 918, 994 67
Total...._... 6,951, 358 (11, 140, 144 (18,091, 502 7 7 14 | 509 | 427 | 936 8 8

! Includes Arkansas, Colorado, Connecticut,
Nevada, New Jersey, New Mexico, Oklahoma,

Georgia, Idaho, Kentucky, Maine, Minnesota, Montana,
Oregon, Rhode Island, South Dakota, and Utah,
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TaBLE 24.—Sandstone quarries: Men empleyed and man-days, by States, during
the year ended Dec. 31, 1938

Man-days of employ- Average days of em-
Num- Men employed ment ployment per man
ber of
State
%l‘l*?; At ou?s%de Total | , At ou?s%de Total | At oulf?s'i;de Total
QUAITY | works QUATTY | orks QUAITY| orks
California_.._.__.____.__ 16 60 27 87 | 13,762 7,170 | 20,932 229 266 241
Colorado. - 8 128 4 132 | 32,712 731 | 33,443 256 183 253
New York.__ 21 123 50 173 | 17,831 9,416 | 27,247 145 188 157
Ohio...__._. 15 259 324 583 | 46,270 | 78,012 | 124,282 179 241 213
Pennsylvania._ 58 618 156 774 | 94,908 | 27,398 | 122,306 154 176 158
South Dakota. 5 147 43 190 | 33,344 6,918 | 30,262 159 161 159
Tennessee. - 3 27 27 54 7,312 8,108 | 15,420 271 300 286
West Virginia. 10 170 93 263 | 28,211 15,975 | 44,186 166 172 168
‘Wisconsin____ . 7 118 13 131 | 25,106 1,577 | 26,683 213 121 204
Other States 2 __.._____ 38 395 125 520 | 62,841 | 20,917 | 83,758 159 167 161
Total ... 181 | 2,045 862 | 2,907 | 352,297 | 176,222 | 528,519 172 204 182

1 Includes a small number of mills or other plants not operated in connection with quarries.
3 Includes Alabama, Arizona, Connecticut, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Maryland,
Massachusetts, Minnesota, Missouri, Montana, New Jersey, New Mexico, Oregon, Texas, Vermont, Vir-
ginia, Washington, and Wyoming.

TaABLE 25.—Sandstone quarries: Man-hours and number killed and injured, by
States, during the year ended Dec. 31, 1938

Man-hours of employment Number killed Number injured
Wid-| Or-
State At At At oﬁg- At oﬁ%» ows |phans
quarry outside Total | quar- side Total| quar- side Total
works IY |works Y |works

California_..._.._____ 110, 064 56, 007 166, 071
Colorado. ol 233,183 5,850 | 239,033
New York .| 145,160 83,861 | 229,021
hio. ... _| 369,888 | 624,336 | 994,224
Pennsylvania. o| 777,780 | 234,105 |1,011,885
South Dakota 206, 603 62,553 | 269,156
Tennessee. - .| 65,603 74,025 | 139,628
West Virginia_ .| 227,646 | 135,038 | 362,684
‘Wisconsin. . .| 206,297 12,628 | 218,925
Other States 1.__..__ 526,234 | 176,668 | 702,902
Total ... 2,868, 458 |1, 465,071 |4, 333, 529

1 Includes Alabama, Arizona, Connecticut, Idaho, Illinois, Indiana, Towa, Kansas, Kentucky, Maryland,
Massachusetts, Minnesota, Missouri, Montana, New Jersey, New Mexico, Oregon, Texas, Vermont,
Virginia, Washington, and Wyoming.
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DIMENSION-STONE AND NONDIMENSION-STONE QUARRIES

In 1938, as in previous years, reports from operating companies
were classified according to the general use to which the material
was to be put. Special data were compiled for quarries producing
stone for building or monumental use or for any purpose requiring
shaping of the stone. A second class covered reports from quarries
whose output was crushed or powdered for use in road building, as
flux, for agricultural purposes, or in the manufacture of cement or
lime, or whose rock was to be used in unshaped or irregular form.
A third group covered reports from quarries which did not indicate
clearly the use for which the stone was produced.

Employment and accident data are given for the three groups of
quarries in tables 27 to 32, inclusive. Four to five times as many
employees and man-hours of work were performed at nondimension-
stone as at dimension-stone properties. Cement rock and limestone
for making cement were the principal kinds of stone in the non-
dimension-stone group. Granite was the principal stone in the
dimension-stone group. The third group covered quarries whose
reports did not clearly indicate whether their output was to be used
in dimension or nondimension form. This group was small, covering
only 1,820 employees out of a total of 77,497 in the three groups
combined.

The leading causes of accidents for both dimension-stone and
nondimension-stone quarries were handling materials, flying objects,
and falls of persons. However, nondimension-stone quarries had a
more favorable accident-frequency rate—35.10 per million man-hours
of exposure to risk—than dimension-stone quarries, whose rate was
50.26. This favorable showing for nondimension stone must be
credited largely to the cement industry, without whose record the
rate for the group was 55.73.

Limestone quarries whose output was to be used as dimension
stone had an accident-frequency rate of 50.64, which compares with
57.49 for quarries producing the same kind of stone to be used in
crushed or nondimension form. Sandstone quarries had a dimension-
stone rate of 36.64 compared with 67.45 for nondimension stone.
The rate for granite quarries was nearly the same for both kinds of
stone—44.85 for dimension stone and 43.57 for nondimension stone.
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TABLE 27.—Dimension-stone and nondimension-stone guarries: Men employed and
man-days, by kind of quarry, during the year ended Dec. 31, 1938

Men employed Man-days of employment %Ygaéglgaggro;leﬁ-
Kind of quarry
At At 3ut- Total 1A At gut- Total At At 3ut- Total
side otal t quarry side o side ota
qQUArTY | works works Quarty| works
Dimension stone:
QGranite____ 2,619 2, 551 5,170 511, 047 534,494 | 1,045, 541 195 210 202
Limestone. 912 | 1,507 | 2,419 | 170,779 313, 505 484, 284 187 208 200
Marble. . 1,102 | 1,996 | 3,098 | 249,161 487, 237 736, 398 226 244 238
Sandstone .- 650 435 1,085 121, 825 100, 264 222,089 187 230 205
Slate..._ .- 879 | 1,250 | 2,129 | 167,965 237,188 405,153 191 190 190
Traprock_.......... 1 11 1,930 | ... 1,930 175 |- 175
Total ... 6,173 | 7,739 | 13,912 {1,222 707 | 1,672.688 | 2,895,395 198 216 208
Nondimension stone: :
Cement rock-._____.| 3,874 | 21,646 | 25,520 | 843,150 | 5,672,710 | 6,515,860 218 262 255
Granite..__ 1,747 641 2,388 | 389,921 152, 357 542, 278 223 238 227
Limestone.....__._.| 13,082 6,365 | 19,447 |2,358,246 | 1,243,177 | 3,601, 423 180 195 185
Limestone (chief
product, lime)__._| 3,667 | 5,486 | 9,153 | 915,132 | 1,460,394 | 2,375,526 250 266 260
Marble. .___._. 67 67 134 9,089 15, 297 24, 386 136 228 182
Sandstone . 1,299 424 1,723 209, 144 75,172 284, 316 161 177 165
Slate.._.._. 113 233 346 21,135 47,882 69,017 187 206 199
Traprock.....__.._. 1,979.| 1,075 | 3,054 | 360,305 181, 441 541,746 182 169 177
Total . .__.__.___.. 25,828 | 35,937 | 61,765 {5, 106,122 | 8,848,430 13,954, 552 198 246 226
All other and not stated:
QGranite. - 562 275 837 | 144.619 66, 377 210, 996 257 241 252
Limeston 422 64 486 74, 879 13, 839 88, 768 177 217 183
Marble.._. 136 46 182 33,007 6,194 39, 201 243 135 215
Sandstone . 96 3 99 21,328 786 22,114 222 262 223
ate_...._. 51 89 140 12,996 23, 553 36, 549 255 265 261
Trap rock 6 |- 76 8,253 | ooeoeo. 8, 109 |-oooo- 109
Total...__.__..... 1,343 477 1,820 | 295,082 110, 799 405, 881 220 232 223
Grand total.._.__. 33, 344 ‘ 44,153 ’ 77,497 Iﬁ, 623,911 |10, 631,917 |17, 255, 828 199 | 241 223
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TABLE 32.—Dimension-stone and nondimension-stone quarries. Nonfatal-injury
rates, by causes, compared on a per million man-hour basis for the years ended,
Dec. 31, 1936 to 1938

Dimension stone Nondimension stone
Cause of accident -
1936 1937 1938 1936 1937 1938
OPEN QUARRY
1. Falls or slides of rock or overburden. 1.98 4.24 2.33 6.15 4.92 5.90
2. Handling materials 17.36 17.85 17.98 18.78 18.73 17.27
3. Hand tools 4.72 6.01 5.3 3.61 3.36 3.75
4. Explosives. .22 .35 53 1.27 1.05 1.23
5, Haulage..____ .99 1. 50 1. 59 4.68 5.32 4.24
6. Falls of persons 4.94 5.48 7.62 4.77 6.33 6.15
7. Falling objects (other than 1and 2)_. 3.52 3.18 3.49 2.36 2.56 1.72
8. Flying objects.._..____________.___. 8.13 9. 54 9. 52 6.63 6.53 7.24
9. Electricity. ...._________.__________ 22\ ... 10 .23 .24 .38
10. Drilling and channeling (by ma-
chineorhand)__________________. 2.53 4,51 4,23 2.79 2.54 3.28
11. Machinery_________._______________. 4.18 5.92 5.82 4,61 4.61 3.58
12. Steppingonmail_ ... ______________ .44 .n .63 .18 .49 .27
13. Boiler and air-tank explosions_______|.__._.____ | _________ .10 1 S B
M. Burns_.________________.__________. .22 .53 1.59 73 .82 1.15
15. Other causes..._._.._______._____.__ 7.14 7.60 5.18 3. 50] 3.59 3.69
Total, at open quarry.__________. 56. 59 67.42 66. 10 60. 33 61.09 59. 85
UNDERGROUND QUARRY
. Fall of rock from roof or wall . _______ 8.81 3.27 5.44 6.00 10.19 7.66
. Rock while loading at working face

or chute 5.

Hand tools. 8.

Explosives. 2.

. Falling down chute, winze, raise,
[0 5170) oS
. Run of rock, from chute or pocket.
. Drilling____
. Electricity. ..
10. Machinery (o
or drills)
11. Mine fires..____.._____.___________
12. Suffocation from natural gases
13. Inrush of water_ . _________
14. Steppingonnail .. ._________:
15. Handling materials (other
rock) ... ...

Total, at underground quarry.. . 68. 23 62.19 40.80 53.99 58.79 47.90
SHAFT OR SLOPE

17. Falling down shaft or slope._.______
18. Objects falling down shaft or slope.
19. Breaking of cables.___
20. Overwinding.._.___

21. Cage, skip, or bucket
22, Other causes

__________________________ 68. 23 63. 82 40. 80 55. 27, 59.18 49.27
OUTSIDE WORKS

1. Haulage. ..__.__________.__._______. 1.43 3.40 1.85 1.31 1.57 1.44
2. Machinery___________ 4,29 4.66 4.90 3.37 2.79 3.32
3. Hand tools._._.._______ 3.27 4.53 3.64 1.69 1.34 1.68
4. Steppingon nail. . 34 44 37 .32 .30, 21
5. Electricity. ... .21 A3 .34 .38 .24
6. Fallsof persons.._..__.____.________ 2.86 3.53 2.45 2.67 2. 29 2.15
7. Falling objects (rocks, timbers, ete.). 3.14 4.34 3.93 1. 40 1.71 1.62
8. Flying objects - 6.07 12.03 7.94 2.40 2. 20 1.87
9. Handling materials. 9.61 10. 70 9. 57 3.45 3.35 2.70
10. Burns__._._.____.___ .27 .25 .37 2.06 1.57 1.62
11, Other causes.._..__...._.__. 6.95 4.41 3.49 3.26 3.26 3.00
Total, at outside works - 38. 44 48. 42 38. 51 22.27 20. 76 19. 85
Grand total...__.______________ . 45.18 56. 49 49,74 37.53 36. 38 34.45

MAN-HOURS OF EMPLOYMENT -
Open quarries. .. __.__.________________ 9,100, 67911, 317, 886| 9, 455, 536| 44, 039, 132| 44, 898, 390| 36, §88, 796
Underground quarries 454, 370 ,058|  367,695| 4,667,630 5,102,803 3,653,270
At outside works. ... ... __________ 14,673, 191{15, 881, 29913, 467, 991| 71, 216, 374| 78, 509, 374| 67, 351, 700

Total . oo 24, 228, 240127, 810, 24323, 300, 222{119, 923, 136|128, 510, 567,107, 593, 766
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NONFATAL-INJURY RATES FROM MAIN CAUSES OF ACCIDENTS
INSIDE OPEN-QUARRYING OPERATIONS IN PRINCIPAL QUARRY-
ING STATES

Although 5,109 men were injured by accidents in the quarrying and -
related industries in the United States in 1938, reports from the
operating companies showed that about 46 percent of the injuries
were chargeable to seven main causes of accidents associated with
open quarrying. Moreover, although quarrying was done in 47
States, the 10 States with the largest number of employees had 60
percent of the total number of workers and 53 percent of the total
number of accidents.

The results of a special examination of the seven leading causes of
accidents in open quarrying in the 10 leading quarrying States are
shown in table 33 in the form of accident-frequency rates per million
man-hours of exposure to hazard. The accident rates given in the
table cover nonfatal injuries, as the number of such injuries from any
given cause is normally much larger than the number of fatal injuries,
hence these rates are more reliable indicators of the accident hazards
to which quarry workers are exposed.

In 1938 the 10 States having the largest number of employees in
quarrying and related work were Pennsylvania, Ohio, New York,
Illinois, Indiana, California, Missouri, Michigan, Virginia, and
Tennessee.

The chief cause of accidents—the cause comprising the largest
number of injuries—in the quarrying industry in the United States in
1938 was handling materials. For each million man-hours worked
in open quarries the accident-frequency rate for accidents of this type
was 17.85. Missouri had a much higher rate (33.95) for the same class
of accidents, whereas the lowest rate among the 10 leading States,
that for New York, was only 2.99 per million man-hours worked.
Ranking second as a cause of injuries to quarry workers in 1938 was
flying objects. Accidents of this class had a frequency rate of 7.64
for the United States compared with a maximum of 19.65 for Missouri
and a minimum of 1.12 for Indiana among the 10 leading quarry States.
Next in importance as a cause of nonfatal accidents was falls of persons,
for which the average rate for the whole industry was 6.26, the maxi-
mum among the leading States being 10.22 for Michigan and the
minimum being 1.38 for California. Falls or slides of rock or over-
burden ranked fourth as a cause of injuries with a rate of 5.04 per
million man-hours of exposure. Compared with this average rate,
Virginia reported a rate of 10.22 and Michigan a rate of zero. Acci-
dents caused by machinery and those caused by hand tools had rates
of 3.95 each. Individual State rates for machinery accidents ranged
from 8.92 for Indiana to 1.67 for Ohio. Rates for hand-tool accidents
ranged from a maximum of 11.91 for Missouri to a minimum of 0.72
for Illinois. Renkine seventh among causrs of quarry accidents was
haulage equipment with a rate of 3.72 for the industry as a whole, the
maximum being 4.14 for California and the minimum being 1.36 for
Michigan among the 10 States having the largest number of employees
in the quarrying industry.

Table 33 gives the accident-frequency rates for nonfatal injuries
from each of the seven main causes of accidents in each of the 10 lead-
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ing States. A comparison of the rates in this table with corresponding
rates published last year for 1937 reveals the classes of accidents in
which safety progress was or was not made by the quarrying industry
in individual States in 1938.

TasLE 33.— Nonfatal-injury rates per million man-hours of employment inside
open quarries, during the year ended Dec. 31, 1938, in principal quarrying States,
by chief causes of accidents

; Penn- : T - s : :
~ United - : New | Vir- | Mis- | Cali- | In- | Ten- | Mich-
Cause States vsﬁia nois | OPi® | York | ginia | souri | fornia | diana | nessee| igan

Handling materials__| 17.85 | 21.41 | 5.80 | 8.66 | 2.99 | 20.79 | 33.95 | 6.89 | 10.60 | 17.54 8.85

Flying objects.______ 7.64 | 593 2.90| 6.66 | 3.37 | 7.05|19.65 | 2.30 | 1.12 | 15.91 4.77

Falls of persons...___ 6.26 | 7.57 | 5.07 | 4.99 5.24 | 3.8 | 536| 1.38| 3.35| 9.79 10. 22
Falls or slides of rock

or overburden.____ 504 | 4.45] 2.90 1.33 | 2.99|10.22| 834 | 505 | 2.79| 530 | ..____

Machinery . __ - 3.95| 4.61| 3.26 1.67 | 599 | 3.17 1.79 | 3.68| 8.92 | 4.89 5.45

Hand tools. - 3.95 | 3.29 L72| L67 ) 2,99 176 | 11.91| 2.76 1.67 | 11.83 2.72

Haulage ______._.___ 3.72| 3.46| 3.26| 3.00| 3.75| 2.82| 3.57| 4.14| 3.90| 3.26 1.36
Total, chief

causes. ... 48.41 | 50.72 | 23.91 | 27.98 | 27.33 | 49.69 | 84.57 | 26.20 | 32.35 | 68.52 | 33.38

All other causes.- ... 12,52 | 10:04 | 9.42 | 8.66 | 10.85 | 14.80 | 14.29 | 11.03 | 20.08 | 21.21 4.08
Total, open

quarry...._. 60.93 | 60.76 | 33.33 | 36.64 | 38.18 | 64.49 | 98.86 | 37.23 | 52.44 | 89.73 | 37.46

COMPARATIVE SEVERITY OF INJURIES

Accidents caused by the hazards to which industrial workers are
exposed generally are classified into four main groups: Deaths,
permanent total disabilities, permanent partial disabilities, and
temporary disabling or lost-time injuries. Two other classes are
added by some agencies, especially by a few large operating com-
panies that keep a full record of safety conditions surrounding their
employees; these two classes cover injuries from which the employee
recovers quickly and returns to work on the day following the injury
and injuries that only partly disable an employee yet are not serious
enough to prevent him from doing some work at the plant. Accident
reports furnished by operating companies to the Bureau of Mines do
not cover the last two classes of injuries.

Reports received during the past 5 years (1934-38) show that
25,529 lost-time or disabling injuries, both fatal and nonfatal, were
caused by accidents at quarries and related plants in the United
States. A classification of these accidents shows that, of every 1,000
accidents reported, 956 were temporary from which the injured em-
ployee recovered and was able to resume work without having lost
the use of any part of his body. A smaller number of injuries, aver-
aging 29 out of each 1,000, were of a more serious type known as
permanent partial disability, as they caused the dismemberment or
the loss of use of some part of the body. One out of each 1,000 in-
juries disabled the employee completely and permanently. Such
mjuries were therefore classified as permanent total disability, as
they prevented the employees from engaging in any gainful occupa-
tion. In 14 out of each 1,000 accidents the injured employees lost
their lives.

This classification of accidents during the past 5 years is probably
a fair representation of the relative severity of injuries to men em-
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ployed in the quarrying industry. The distribution did not differ
notably from that covering a previous 5-year period (1929-33), when
the reports indicated that 955 out of each 1,000 injuries were tempo-
rary, 31 were permanent partial disabilities, 1 was a permanent total
disability, and 13 caused the death of the injured workers. (See
table 34.)

RATIO OF INJURIES TO FATALITIES

Accidents at quarries and related plants in 1938 occurred at the
rate of 61 nonfatal injuries to 1 fatality. This ratio was notably
different from that for 1937 when the reports from operating com-
panies revealed 82 injuries per fatality, but it was almost identical
with the ratio for 1936—63 injuries per fatality. ,

Among employees at both open and underground quarries the
mortality ratio was 52 to 1. For employees at plants outside the
quarries, such as crushing and finishing plants, cement mills, and
limekilns, the ratio was 86 to 1.

Falls or slides of rock or overburden, one of the chief hazards to
}vhi(lzh quarry workers are exposed, had a ratio of 13 injuries to each
atality.

Tab}{e 11 shows the number of deaths and injuries from each of the
important causes of accidents in the quarrying industry in 1938, and
fromdthese figures the mortality ratio for each cause may be deter-
mined. :

TABLE 34.—All quarries: Number of fatalities and injuries, and fatality and
tnjury rates, per million man-hours cf employment, classified by severtty of injury,
1929-38 :

NUMBER OF QUARRY ACCIDENTS

Severity of injury otel | 1034 | 1085 | 1936 | 1037 | 1038 {ggf_‘;’s

Fatal oo 60 51 91 7 82 361
Permanent total !.__ 3 7 8 4 5 27
Permanent partial 2_ R N 114 122 171 173 153 733
Temporary 3. .. ..o 3,807 | 4,023 | 5538 | 6,171 | 4,860 | 24,408
N S 3,084 | 4,203 | 5808 | 6,425 | 5100 | 2552

RATES PER MILLION MAN-HOURS OF EMPLOYMENT +

Fatal 0.537 | 0.630 | 0.464 | 0.619 | 0.487 | 0.613 | 0.560
Permanent total i 056 | .031| .063| .054| .025| .037| .042
Permanent partial 1.333 | 1197 | 1,109 | 1.163 | 1.093 | 1.144 1.137
Temporary s ... T 40,461 | 39,965 | 36.562 | 37,657 | 38,983 | 36.309 | 37.876

L S 42387 | 41.823 | 38.198 | 30.493 | 40.588 | 38.104 | 30.615

Number of employees per year. ._..______.____ 70,837 i 64,331 | 73,005
|

80, 022 ! 84, 094 ’ 77,497 | 75,790

! 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 gainfal occupation.

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

isability.

8 Disability for more than remainder of day of accident.

* Accident rates for 1929-33 computed on basis of man-hours worked, the number of man-hours for 1929
and 1930 being estimated by assuming that all companies operated the same number of hours per man
per day as did those companies actually reporting length of day.
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UNDERGROUND QUARRIES

Although quarrying is predominantly an aboveground method of
operation, the Bureau of Mines canvass of the quarrying industry in
1938, covering 2,136 quarries, showed that 102 properties were under-
ground quarries or mines. Kighty-one of these were mines that
produced limestone or cement rock; the other mines produced marble,
sandstone, granite, slate, or trap rock. The largest number of
employees underground was reported for Pennsylvania, where 22
mines were active in 1938. Missouri ranked first in number of
underground quarries, with 24 plants, and second in num! er of men
emploved underground. West Virginia ranked third in number of
workers and California fourth.

The combined accident-frequency rate for all underground quarries
that were active in 1938 was 49.14 per million man-hours of employ-
ment undergrourd. This rate sbowed an improvement over the
1937 rate of 61.27. The total number of urderground employees at
all operations was only 2,604 men, whose aggregate working time was
approximately 4 million man-hours—an average of 198 workdays or
1,571 man-hours per underground worker. Two fatalities and 199
nonfatal lost-time injuries were caused by accidents during the year.
The chief causes of the accidents, as stated elsewhere in this bulletin,
were loading rock at the working face or chute and falls of rock from
the roof or wall. (See tables 9 and 35.)

TABLE 35.—Accident data for underground quarries in the United States in 1938
[Data cover underground and shaft operations only]
UNDERGROUND QUARRIES, BY KINDS OF STONE

Aver- | Aver- Accidents
Mani M dage hage
an- an- ays ours
IgIet;n(.)l; lgn?_l day? of hourls of oflem- oflem- Rate
employ- | employ- | ploy- | ploy- per

plants | ployed | “pon¢ ment | ment | ment | Killed |Injured |million

! per per man-

man man hours
Cement and limestone !. 81 | 2,278 | 448,564 |3, 564, 503 197 178 50. 50
arble. . ... ... ____ 5 154 35, 263 281, 508 229 7 24,87
Sandstone and granite_. 5 56 10, 298 82,727 184 2 24.18
Slate and trap rock._.__ 11 116 20,175 161, €32 174 12 74.24
Total.__..____.._. 102 2, 604 514, 300 |4, 090, 370 198 199 49.14

UNDERGROUND QUARRIES, BY STATES

California 7 197 53,132 | 416,253 270 59 | 141.74
Illinois_._ 4 76 19, 260 154, 419 254 25.90
Kensas. . 3 60 11, 270 90, 157 188 6 66. 55
Kentucky . 7 89 13,665 | 122,466 152 11 89. 82
Missouri..... 24 455 77,903 | €02,446 171 19 33.20
Ohio_..._____ 6 142 31, 485 240, 561 222 3 12. 47
Pennsylvania 22 803 | 130,119 |1, 041, 309 162 28 26. 89
Tennessee. _ . 5 128 32,512 | 260, 320 254 17 69. 15
Vermont. ___ - 3 127 31,610 | 253,799 249 8 31. 52
West Virginia._ - 4 209 50,611 | 405, 422 242 14 34,53
Other States 2_.._..___. 17 318 62, 803 503, 218 197 30 59. 62
Total ...____...... 102 2, €04 514, 300 |4, 090, 370 198 199 49, 14

1 Includes quarries that produced limestone used chiefly for making lime.

2 Includes Alabama, Colorado, Georgia, Indiana, Jowa, Maine, Maryland, Nevada, New York, Rhode
Island, Virginia, and Wyoming.
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TaBLE 36.—Accident rales, men employed, etc., at cement mills (including crushers
and miscellaneous work) during the year ended Dec. 31, 1938

Aver-
M (iage M P P Killed| Injured
Ian- ays an- er- er- per er
State Igﬁ? Shifts of |of em-( hours of | g 4 ma- | ma- | Tem- | TOtal pyp. il-
ployed employ- | ploy-| employ- nent | nent |porary fatal lion lion
ment |ment| ment total | partial man- | man-
per hours | hours
man
Alabama_.__... 855 | 213,119 | 249 | 1,540,906 1.30 4. 54
California.___.. 1,386 | 450,679 | 325 | 3,447,469 .29 30.75
Mlinois._._._._-| 1,073 | 266,138 | 248 | 1,707,615 1.76
Indiana.__._._. 994 250, 186 252 | 1,811, 593 .55
Towa ... 1,031 284, 765 276 | 2,106, 788 3.80
Kansas. ... 759 199, 902 263 | 1,551,410 1.93
Michigan_._____ 1,365 | 386,260 | 283 | 3,083,284 4.86
Missouri_.___.. 865 264,153 305 | 1,801,477 1.67
- 311,455 | 232 | 2,483,295 3.62
312,623 | 254 | 2,411,372 6.22
1,146,153 | 253 | 8,242,649 4.25
Tennessee._ ... 57, 135,722 | 236 | 1,063,625 8.46
Texas. . .- 337,401 | 269 | 2,583, 851 8. 51
Virginia.__- 96,003 | 238 636,412 6.29
‘Washington. .. 95,916 | 231 731,679 8.20
West Virginia. . 283 64, 935 229 496, 213 18. 14
Other States!._| 3,347 | 857,300 | 256 | 6,426,654 13.07
Total.....|21,646 [5,672,710 | 262 | 42,126, 292i‘ 14 8.05
Falling|
Haul] M2 | Hana | i | Flec- | ToP O pying] G Oth
o . aul- Pl an ping i [0} rocks, ving ing ther
Severity of injury |7, cpl}n tools | on tirtlc per- | tim- |objects| mate- | BUIDS| causes | Total
Ty nail | 'Y | sons | bers, rials
ete.)
Killed. - oo 4 IS P 1 1
Permanent total .| _____| ... | || .| _____ e
Permanent partial. - 1 21 1 2 R D
Temporary . ... 18 43 19 2 6 45 22 26 46 15 67 309
Total nonfatal..| 19 64 20 2 6 47 26 27 46 15 67 339

1 Includes Arkansas, Colorado, Florida, Georgia, Idaho, Kentucky, Louisiana, Maine, Maryland, Min-
lv\‘(;sota,. Montana, Nebraska, New Jersey, Oklahoma, Oregon, South Dakota, Utah, Wisconsin, and
yoming.

PLANTS OPERATED WITHOUT FATAL ACCIDENTS

Ninety-seven percent of all quarries that were active in the United
States in 1938 were operated without an accident resulting fatally to
an employee. Of the 2,136 active plants, 2,070 were operated without
a fatality. The 82 lives lost during the year were the result of acci-
dents at 66 plants. About 91 percent of all employees in the industry
worked at plants that did not have a fatality. The plants that were
free of fatal accidents included many large operations but, on the
whole, were smaller than the plants at which the fatal accidents
occurred, averaging 34 employees per plant compared with 108
employees per plant where the 82 fatalities occurred.

The record for 1937 also showed 91 percent of employees at accident-
free plants and that for 1936 showed 88 percent.

Thus the entire fatality toll of the quarrying industry during the
past 3 years can be credited to a relatively small number of plants
that employed from 9 to 12 percent of the total number of employees
at all plants.
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The records of 91 percent of all quarry workers included at plants
that had no fatal accidents in 1938 and 1937 compare favorably with
records for bituminous-coal mines for 1937 (latest year available)
which showed only 56 percent and those for metal mines for 1937
which showed 70 percent of all employees working at mines that did
not have a fatality.

Tables 37 to 39 show the proportion of the quarrying industry in
each State and in the United States as a whole that was free of fatal
accidents in 1938.

TasrLE 37.—Comparative fatal and nonfatal accident data for the quarrying and
related industries in the United States during the year ended Dec. 31, 1938

Plants that | Plants that
had no fatal had fatal All plants

accidents accidents
Number of plants_. 2,070 66 2,136
Number of employees.. 70,351 7,146 77,497
Proportion of total emp. 90. 8 9.2 100

Number of emrployees per plant 34 108 36
Man-days of employment.__._. 15,448, 239 1,807, 589 17,255, 828
Average worked per man___ 220 253 223
Man-hours of employment. 120, 259, 707 13, 506, 404 133, 766, 111
Average work per man_.. 1,709 1,890 , 726
Number of men killed ...l .. 82 82
Number of ren injured . 4,444 583 5,027
Death rate per million man-hours____.._______ . _____________ | __.._______ 6.07 .61
Injury rate per million man-hours.___._______________________ 36.95 43.16 37.58

TABLE 38.—Quarries and related plants: Number of men employed in 1938

At Employees At Employees
plﬁnzs At Igants r%pres]ented pI%nEs At rgaélts r%preslented
8 tha that v plants tha tha v plants
State had | hadno | that had no State had | hadno |thathadno
fatali- | fatalities | fatalities, fatali- | fatalities | fatalities,
ties percent ties percent

‘West Virginia. _ __ 1, 514 100.0 || Virginia_.____..___ 162 2,833 94. 6

Kentucky.._._... 1,428 100.0 || Ohio-. 363 5,021 93.3

Wisconsin._._____ 1,235 100.0 || Texas. ___ - 149 1,931 92.8

Maryland - .. 977 100.0 || Massachusetts. ... 104 1,248 92.3

959 100.0 || Minnesota. _._..._ 104 1,237 92.2

920 100.0 || Pennsylvania_____| 1,036 11, 851 92.0

840 100.0 || New York__ - 328 3,715 91.9

Colorado 608 100.0 || Vermont._.__._____ 181 1,992 91.7
South Dakota_ 458 100. 0

Nebraska. ... 326 100.0 United States._.| 7,146 70, 351 90.8
Idaho.. .___. 326 100.0

Other States !__.__|_.______ 286 100.0 || Tennessee . _..._. 271 2, 645 90.7

Wyoming._ ... |...... . 246 100.0 || Kansas._. .. . 160 1, 221 88.4

Jtah - .. ool 241 100.0 || New Hampshire. . 52 303 85. 4

Rhode Island. .. .|...._.__ 182 100.0 || California. - 538 3,022 84.9

Arizona. ... ____|..___.__ 176 100.0 || Iowa.._. 284 1,391 83.0

New Mexico . oo 102 100.0 || Alabama 452 1,917 80.9

North Carolina. _. 10 952 99.0 {| Connecticut. 90 381 80.9

- 62 3,756 98.4 || Michigan 611 2, 444 80.0

15 797 98.2 || Illinois__ _ 811 3,163 79.6

40 1,730 97.7 || Washington R 319 886 73.5

116 3, 404 96.7 || Arkansas_.. _____ 108 135 55. 6

50 1,189 96.0 || South Carolina __ 280 185 39.8

Montana.____.._.__ 450 178 28.3

1 Includes Delaware, Louisiana, Mississippi, and Nevada.
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TABLE 39.—Quarries and related plants: Number of man-hours of employment in 1938

At Man-hours At Man-hours
repre- repre-
swe | that | Mabfad | smedby || PR Dt | senied by
had | po fatali- | PARES V& A had | no fatali- | PR 10
fatali- ties P tal' o fatali- ties LD
ties atalities, ties fatalities,
percent percent
Kentucky. . ____|..__.._.__ 2, 455, 624 100.0 || Ohio.__.________ 669, 697 | 9, 069, 649 93.1
West Virginia_._|.._ 100.0 || Vermont________| 288,571 | 3,769, 547 92.9
Wisconsin.__._. 100.0 || Texas_.__...__.__. 206, 453 | 3,841,795 92.8
100.0 {| Virginia ______ 462,998 | 5, 335, 336 92.0
100.0 || New York.. 597,292 | 6, 128, 459 91.1
100.0 || Tennessee._..__| 524,708 | 5, 380,170 91.1
100.0 || Pennsylvania.._|1, 949,883 (19, 527, 259 90.9
100.0 || Massachusetts | 224,048 | 2,134,273 90. 5
100.0 || Minnesota..____ 226,273 | 2,092, 450 90.2
100.0
108.8 United States..| 13,506,404 | 120,259,707 89.9
100.
100.0 (| California..._.__ 1,257,772 | 5,886,162 82.4
100.0 || Michigan..___._ 1,004, 610 | 4, 694, 277 82.4
100.0 || Kansas_........| 437,102 | 2,028,417 82.3
100.0 || New Hampshire_ 80, 000 364, 179 82.0
New Mexico - [ ... 81, 121 100.0 || Alabama. .__.._[ 778,273 | 3,486,329 81.8
North Carolina - 24,300 | 1,937,021 98.8 || Connecticut_...| 174,600 732,933 80.8
Indiana.._______ 97,788 | 5,992,110 98.4 || Towa.___________ 589, 633 | 2, 405, 178 80.3
Georgia. . ______ 61,440 | 3,039, 521 98.0 || Illinois.....__.._ 1,169,912 | 4, 514, 208 79.4
Oklahoma.__._. 43,800 | 1,578,292 97.3 || Washington.___| 543,305 | 1,215,175 69. 1
Missouri________ 214,107 | 5,373, 223 96.2 || Arkansas..._. _-| 260,162 308, 819 54.3
Maine.. _..._.._ 90, 800 | 1, 315, 806 93.5 || South Carolina.| 620, 231 369, 947 37.4
Montana.__._.. 818, 646 246, 592 23.1

1 Includes Delaware, Louisiana, Mississippi, and Nevada.

LONG-TIME TREND OF ACCIDENT RATES IN THE QUARRY
INDUSTRY

The first year for which the Bureau of Mines collected reports of
accidents from all quarrying companies in the United States was 1911.
Since then reports have been collected annually. The present bulletin
is therefore the twenty-eighth annual publication containing sta-
tistical data on accidents in the quarrying industry.

Reports from operating companies for 1911 and several years im-
mediately thereafter, although apparently complete in coverage of
fatal accidents, did not appear to be complete for nonfatal injuries.
Hence the total number of injuries in the United States, as compiled
from the reports, probably did not cover all injuries that actually
occurred. Evidence of this is the rapid increase in the number of
injuries reported for the several years following 1911, the yearly
increase being too large to be reasonably accounted for solely by an
increase in the accident-frequency rates based upon the number of
men employed.

As far as may be judged the number of reported nonfatal injuries
could not be considered complete until 1916. Probably the reports
before 1916 were incomplete chiefly as to injuries of a slight nature
that disabled the injured worker for only a day or two. Such injuries
might have been overlooked or forgotten by the operator when he
made his report to the Bureau of Mines, although deaths and serious
injuries would have been recorded.
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In 1916, when the compiled totals covering all reporting companies
seemed to be reasonably complete as to injuries as well as deaths, the
reports showed 173 fatalities and 13,427 nonfatal injuries at quarries
and related outside works. The number of man-hours of employ-
ment or exposure to occupational risk, as far as may be determined
from the reports, was 214,692,000. The accident rate for 1916 was
therefore 63.35 per million man-hours of exposure. This figure in-
cluded a fatality rate of 0.81 and an injury rate of 62.54.

From 1916 to 1930 the nonfatal-injury rates showed a gratifying
downward trend. There has been little change since that year,
although the rate for 1938 was more favorable than that for any
previous year. The trend of the yearly rates for fatal accidents also
was downward from 1916 until 1932. The 1933 rate, although the
highest in recent years, was by no means as high as the 1916 rate.
Since then, although the rates have fluctuated, they have not again
risen to the level of 1933. (See table 40 and figure 1.)

TABLE 40.—Employment and accident data for the quarrying and related industries
in the United States, 1911-38

Rate per million
Average Average man-hours
Men em- | 438 of | Man-days | hours of Man-hours !}
Year "3 |lemploy-| of employ- | employ- | of employ- | Killed | Injured
ployed
ment ment ment per ment
per man day per Killed | Injured 2
man

110, 954 228 | 25,325,094 | . ____.__. 237, 043, 000 188 5, 390 0.79 22.74

113, 105 249 | 28,151,042 | . _______. 263, 494, 000 213 6, 552 .81 24,87

106, 278 246 | 26,142, 237 244, 691, 000 183 7,739 .75 31.63
87,936 233 | 20,456, 157 _| 191, 470, 000 180 | 7,836 .94 40.93

100, 740 246 | 24,734,224 |. 231, 512,000 148 | 9,671 .64 41.77
90, 797 253 | 22,937,178 214, 692,000 173 | 13,427 .81 62. 54
82,290 261 | 21,457,357 200, 841,000 131 | 13,242 .65 65.93
68, 332 260 | 17,785,504 166, 472, 000 125 | 8,719 .75 52.38
75, 505 253 | 16, 138,308 179, 135, 000 123 | 9,199 .69 51.35
86, 488 267 | 23,126, 648 216, 465, 000 178 | 11,217 .82 51.82
77,185 233 | 17,987, 547 168, 363, 000 120 | 10,465 .71 62.16
79, 081 261 | 20,658,338 |_ 193, 362, 000 132 | 11,839 .68 61.23
92, 455 276 | 25, 545, 859 __| 239,109, 000 143 | 14,990 .60 62.69
94,242 269 | 25,327,858 X 236, 982, 774 138 | 14,777 .58 62. 35
91,872 273 | 25,045,955 . 233, 222, 241 149 | 14,165 .64 60.74
91, 146 271 | 24,708,400 . 230, 464, 089 154 | 13,201 .67 57.28
91, 517 271 | 24,782, 561 9.27 | 229, 805, 889 135 | 13,459 .59 58. 57
89, 667 272 | 24,397,377 9.22 | 224,953,034 119 | 10, 568 .53 46.98
85, 561 268 | 22,967, 579 9.22 | 211,765, 529 126 | 9,810 .59 46. 32
80, 633 255 | 20, 559, 372 9.07 | 186, 502, 184 105 | 7,417 .56 39.77
69, 200 224 | 15, 526, 503 8.61 | 133,750,124 61 | 5,427 .46 40. 58
56, 866 195 | 11,114,135 8.43 | 93,709,860 32| 3,574 .34 38.14
61,927 183 | 11,362, 151 7.74 | 87,888,263 59 | 3,637 .67 41.38
64, 331 204 | 13,108,274 7.27 | 95,258,880 60 | 3,924 .63 41.19
73,005 200 | 14, 623,303 7.52 | 110, 033, 341 51 4,152 .46 37.73
80, 022 236 | 18,874, 254 7.79 | 147,064, 448 91 5,717 .62 38.87
84, 094 241 | 20,264,125 7.81 | 158,298, 530 77 6, 348 .49 40.10
77,497 223 | 17,255,828 7.75 | 133,766, 111 82 | 5,027 .61 37.58

1 Man-hours for 1911-23 computed on assumption that weighted average length of workday was 9.36 hours
as shown by reports from representative operating companies for 1924. ; .

2 Injury rates for years previous to 1916 are believed not to be representative owing to probable incomplete-
ness of reports of slight or minor injuries.
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FIGURE 1.—Accident-frequency rates per million man-hours of employment in the quarrying and
related industries in the United States, 1911-38.
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TaABLE 41.—All quarries: Accident and labor data, by kinds of quarries, during the
years ended Dec. 31, 1984 to 1938

Average days of em-
Men employed Man-days of employment ployment per man
Kind of quarry R
t out- Atout-
At A At At out- At :
quarry WS(I)?]e(S Total | uarry |side works| 1°%l |quarry ws{l)‘li.ﬁs Total
Cement rock:
1934 19,870 | 23,776 | 772,269 | 4,784,480 | 5,556,749 | 198 | 241 | 234
20, 556 | 24, 416 746,151 | 4,800,032 | 5. 546,183 193 234 227
21,602 | 26,004 | 1,073,338 | 5,993,269 | 7,066,607 244 277 272
22,881 | 27,215 | 1,042,005 | 6,521,786 | 7,563,791 240 285 278
21,646 | 25,520 843,150 | 5,672,710 | 6,515,860 218 262 255
3,327 | 7,807 843,909 654,194 | 1,498,103 188 197 192
2,837 | 6,877 818, 517 567, 512 1, 386,029 203 200 202
3,464 8,243 | 1,068,877 775,836 1,844,713 224 224 224
3,752 | 8,961 | 1,153.001 875,321 | 2,028,322 221 233 226
3,467 | 8,395 | 1,045,587 753,228 | 1,798,815 212 217 214
9,499 | 24,119 | 2,672,669 | 1,971,773 | 4,644,442 183 208 193
6,895 | 22,782 | 2,435,888 | 1,179,430 | 3,615,318 153 171 159
7,545 | 24,288 | 3,127,705 | 1,578,890 | 4,706,595 187 209 194
N 8,226 | 24,789 | 3,246,594 | 1,762,194 | 5,008,788 196 214 202
. 1938 14,416 | 7,936 | 22,352 | 2,603,904 | 1,570,571 | 4,174,475 181 198 187
Limestone (chief
product, lime):
1934 O] O] (1) [Q) (1) (O] O] Q) o

4,891 | 8,191 858,259 | 1,331,175 | 2,189,434 260 272 267
5,608 | 9,385 | 1,037,930 | 1,594,578 | 2,632,508 275 284 281
6,155 | 10,360 | 1,151,626 | 1,757,662 | 2,909,288 274 286 281
5, 486 , 153 915,132 | 1,460,394 | 2,375,526 250 266 260
1,827 | 2,488 131,708 337,061 468, 769 199 184 188
1,614 | 2,441 152, 339 360, 142 512, 481 184 223 210
2,372 3,304 195, 952 632,770 828, 722 210 267 251
2,359 3,647 265, 623 573, 539 839, 162 206 243 230
2,109 | 3,414 291, 257 508,728 799, 985 223 241 234
793 | 1,993 167,404 152, 889 320, 293 140 193 161
938 2,739 279, 635 177,582 457,217 155 189 167
1,003 | 3,122 409,099 219, 499 628, 598 193 219 201
1,017 3,242 444,175 218,378 662, 553 200 215 204
862 | 2,907 352,297 176, 222 528, 519 172 204 182
805 | 1,391 85,405 90, 711 176,116 146 113 127
1,258 | 2,063 148, 690 230, 695 379, 385 185 183 184
1, 658 2, 565 203, 540 382,482 586, 022 224 231 228
1,858 | 3,074 231, 845 430, 515 712, 360 232 232 232
1,572 | 2,615 202, 096 308, 623 510,719 194 196 195
937 2,757 279, 487 164, 315 443, 802 154 175 161
1,387 | 3,496 322, 536 214,720 537, 256 153 155 154
1,133 | 3,111 378,163 202, 326 580, 489 191 179 187
967 2, 806 353,177 186, 684 539, 861 192 193 192
1,075 { 3,141 370,488 181, 441 551, 929 179 169 176
37,058 | 64,331 | 4,952,851 | 8,155,423 | 13,108, 274 182, 220 204
40,376 | 73,005 | 5,762,015 | 8,861,288 | 14,623,303 177 219 200
44,385 | 80,022 | 7,494,604 | 11,379,650 | 18,874, 254 210 256 236
47,215 | 84,094 | 7,938,046 | 12,326,079 | 20,264, 125 215 261 241
33,344 | 44,153 | 77,497 | 6,623,911 | 10,631,917 | 17, 255, 828 199 241 223

1 Included with limestone prior to 1935.
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NONCOMMERCIAL QUARRIES

The Bureau of Mines, in its canvass of accidents and employment
at quarries in the United States for 1938, received reports from many
plants that were operated by noncommercial agencies, such as States,
counties, cities, and the Works Progress Administration. Similar
reports had previously been received for 1936 and 1937. It is not
believed that the reports received represented all operations of a
noncommercial character, and it is impossible to state the extent of
coverage represented by the reports for any of the 3 years mentioned.
All reports received, however, were tabulated, and the results for 1938
are shown in tables 43 to 46. Similar tables for 1936 and 1937 were
published in previous issues of this bulletin.

The reports on noncommercial quarries covered 392 plants operating
in 35 States in 1938 and having a total working force of 13,047 men
and a total of 18.8 million man-hours of labor performed, an average
of 179 days or 1,438 hours per man. The reports showed a weighted
average workday of 8 hours. States having the largest number of
employees were Jowa, Kansas, Illinois, Virginia, and Ohio. Most of
the quarries reported that the stone produced was used chiefly for
surfacing roads. ,

It is not known whether or not accidents to the employees were
completely covered by the reports. When no accidents were shown
on the report form it was assumed that none occurred. The number
of accidents reported included 3 fatalities and 645 nonfatal lost-time
injuries. These figures showed a fatality rate of 0.16 and an injury
rate of 34.38 per million man-hours of work done by all employees
during the year. Included among the nonfatal injuries were 2 cases
of permanent total disability, 14 of permanent partial disability, and
629 of temporary injury.

All of the plants for which reports were received were open quarries.
One fatality was caused by handling materials, one by explosives, and
one by electricity. Nonfatal injuries resulted mainly from handling
materials; this cause comprised more than a third of the total number
of injuries to employees inside the quarries. Other important causes
of accidents were flying objects and hand tools.

Of the total number of accidents 613 were incident to quarry work,
and 35 occurred in connection with work outside the quarries.
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TaABLE 44.—Noncommercial quarries: Accidents by States and severity of injury,
during the year ended Dec. 31, 1938

Injured
. Grand
State Killed | porma. | Perma- Pempo- | Lotal total
ment nent rar pa non-
total 1 | partial ? y fatal
78 78 78
2 2 2
114 118 120
26 27 27
43 43 43
Michigan. . 2 2 2
Missouri. .. 34 34 34
New York._. 57 58 58
North Carolina. _ 14 15 15
hio_...____.__ 12 12 12
Oklahoma. .. | 3 3 3
Oregon. . __. 25 26 26
Pennsylvania._. ..\ el
Tennessee. _ 33 34 34
Virginia___ .. 48 55 56
Washington_ ... .. e 1 1 1
Wisconsin. . .- oo e 14 14 14
Other States 4 .| 123 123 123
Total. . 3 2 14 629 645 648

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

3 Permanent partial disability: Loss of 1 foot, leg, hand, or eye, 1 or more fingers, 1 or more toes, any
g;slobc%g:tion 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.

¢ Includes Alabama, Arizona, Arkansas, California, Colorado, Florida, Georgia, Idaho, Maine, Massa-
chusetts, Minnesota, Montana, Nebraska, New Mexico, South Dakota, Texas, Vermont, and West Virginia.

TABLE 45.—Noncommercial quarries: Fatalities and injuries and rates per million
man-hours, by States, during the year ended Dec. 31, 1938

Number killed || Number injured Rates per million man-hours
4 2 Killed Injured
> ) > o
- 1<) -
State = g ) g = |3 - |8
=} ® 2 © ol @ B |Ga =) 7D
Slgl o[l 2) - |lE|&8) 8|88 -~ | § |88 =
E|2 ||| 8|28 ||8|E&lo|°8| 3 | 5 |°F| 8
Q| B 1) o | 3 S N I~ R N 1) e | e 153
S|o e ||[o|&|m ||B|So|<|<4 | & | <4 |< &
77 1 78
2. 2
116 2| 118
22 5 27
40 3 43
1 1 2
31 3 34
57 1 58
15 |- 15
12 ... 12
1 2 3
______ 23 3 26
Pennsylvania. ... |||
Tennessee.. 33 1 34
Virginia_ 51 4 55
‘Washington. 1 ... 1
‘Wisconsin.__...._.___ - 14 ... 14
Other States ! ____ |- .| j-—___. 114 9| 123
Total .....___.. R 7 P 31610 35| 645

1 Includes Alabama, Arizona, Arkansas, California, Colorado, Florida, Georgia, Idaho, Maine, Massa-
chugsetts, Minnesota, Montana, Nebraska, New Mexico, South Dakota, Texas, Vermont, and West Vir-
ginia.
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TABLE 46.—Noncommercial quarries: Accidents by causes and severity of injury
during the year ended Dec. 31, 1938

Injured

. Grand
Cause Killed | porma. | perma- Tempo- | Total | total

nent nent non-
total! | partial2 | Tary? fatal

Open quarry:
F::llls or slides of rock or overbur-

......................... I I, 1 2 40 43 43
2. Handling materials_ 1 1 2 240 243 244
3. Hand tools__. 1 61 62 62
4, Explosives. 2 10 12 13
S Haulage. .. ______ .|| 25 25 25
6. Fallsof persons.._.________._______ 1 57 58 58
7. Falling obJects (otherthanland ). |._ .. ... | . __|-cc....__ 19 19 19
8. Flying objeets._ .. ._.______.____ 3 86 89 89
9. Electricity . ____._______ .t 1l ... 1 1 2
10. Drilling and chmmelmg (by ma-
chine or hand)_ _ 8 8 8

11. Machinery .___
12, Steppingonnail . ___ .| || 2
13. Boiler and air-tank explosions.

14. Burns 2 2 2
15. Other causes...._....__.__________ 17 17 17
Total. . 3 2 13 595 610 613
At outside works:
1. Haulage_ . . ________ . ____ | ... 1 1 1
2. Machinery. 17 17 17
3. Hand tools.._ 3 3 3
4. Stepping on nail._ -
5. Electricity. ____ -
6. Falls of persons.
7. Fa]hng objects (
te.) 5 5 5
8. 3 4 4
9. 1 1 1
10. Burbs. oo oo e e e e
11, 3 3 3
34 35 35
629 645 648

1 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 foot, leg, hand, or eye, 1 or more fingers, 1 or more toes, any dislo-
cation where ligaments are severed, or any other in jury known in surgery to be permanent partial disability.

3 Disability for more than remainder of day of accident. - ¢

FORM OF QUESTIONNAIRE

Several questionnaire forms were used by the Bureau of Mines in
conducting its canvass of accidents and employment in the quarrying
industry in 1938. One of the forms was designed specially for the
cement industry, another for the lime industry, and a third for all
other classes of quarries. The general form for all quarries except
those whose production was used for making cement or lime is shown
in figures 2 and 3.
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oS, CONFIDENTIAL
UNITED STATES DEFOR USE BYOF
DEPARTMENT OF THE INTERIOR o TR oLy
BUREAU OF MINES
WASHINGTON
QUARRIES AND MILLS
ACCIDENTS AND EMPLOYMENT IN 1938
Name of quarry ............. eeusonmsmnarevasansesseey
Location of quarry:
State County
Nearest toWn «.eeeceerecemeecrcecctenenes
Location of mill:
State County
Nearest town . -

Please reply to the following questions and return the schedule as promptly as possible in the enclosed envelope which
requires no postage. Replies are held strictly confidential, only State or district totals being publish:

A SEPARATE REPORT SHOULD BE PREPARED FOR EACH QUARRY that was in operation for production or devel-
opment purposes during the year ended December 31, 1938, Additional blanks will be forwarded upon request. Your coop-
eration will be appreciat

es{nr property was idle entire year, or abandoned or worked out during the year, please so state and answer remaining pertinent
questions.

If property was sold or leased, or otherwise changed hands during the year, give name and address of present operator and
date of change; fill out this form l'or the period during which property was under your control, and state period during which
quarry or mill was operated by you.

1. (a) Kind of rock ied (b) Is stone crushed, shaped or used in irregular form? _..................
(c) Please state chief purpose for which the stone is used
2. Employme:

nt:

(a) Inthe followmg table please indicate the average number of men (include lessees and owners or operators when working,
but exclude office men) employed at the property, number of days actually operated, and length of shift. Total man-
hours equal man-shifts times length of shift. If actual figures are not available, estimate man-hours from pay roll.

Average Number of Number of Total man-shifts Length of Total man-hours
number of
days plant shifts per worked during shift ‘worked during
menworkioe | i Ctive 24 hours year (hours) year

At quarry:
Open quarry.

Und d quarry.
At nnu or other outside
wor,

Crn her.
Sawing and finish-
ing plant,
Granules and flour
lant.

Cement mill.

Limekiln,
Miscellaneous
(specify).

ToTAL

(%) Number of days quarry was active for produgtion or development, during each month:

Jan ; Mar ; May ; July ; Sept ; Nov
Feb ; Apr ; June ; Aug 3 Oct ; Dec
3. Total quantity of material, both stone agd waste, removed from your quarry or mine during 1938: nort to
short tons. 4 ‘sho; ns.
Stone Db cubié feet. Waste or ove cubic feet.
(Check which) Check which)
4. Explosives used during the year (report in pounds or specify if other unit is used):
Granular black Pellet black . Dynamite and other high Liquid o Liquid carbon dioxide
d powder Permissitlo explosives ‘explost LOX} (CARDOX)
(Boand9y Gounds) ooty poandsy Gomigs Coonta

5. What was the date of the last lost-time injury at this quarry or plant prior to January 1, 1939? (A lost-time injury is one
that disables an employee for more than the remainder of the day on which the accident occurred.)
6. If any fatalities occurred at the quarry or plant during 1938, give the dates on which they occurred:

7. If any new quarries were operated in your vicinity during the past year, give names and addresses of the owners or operators

(Bignatore) (Ofticial position)
0t Please reply to the questions on the back of this schedule [OVER]

FIGURE 2.—Questionnaire sent to plants in quarrying and related industries; face.
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(IMPORTANT.

ACCIDENTS DURING THE YEAR ENDED DECEMBER 31, 1938

—Include only accidents that caused disability for more than the remainder of the day on which
the accident occurred)

OPEN QUARRY

Tem| Tem)
socident)
Nember kiled or injured by Naember kifled or injured by—Contd.
7. Falling objects (sther than 1 and
e LT e »
() Handling other material. b iy S o
3. Hand toola. () Otbers.
o BT cmees it oty
®) Obarping. ) Bz or ool GEKERg Hrliey
() Drilling into ol holes
(@ Btriking In loose rock (¢) Contact with motor.
() Thiwing. (® Othess.
*) Cape, & ote 10. Drfling and aprmeting (b ma-
(0] shots. u
@) Returned too soon. (a) Holsting cables and sttach-
) Prom by meats. ?
(4) Delayed blast, (b) Guys, cranes, derricks, and
® © holeting engines.
& Baslege: | animal (@ Power shove
® (e) Other
© » -
) 13. Boller X explosi
(@) Pm;ﬁmm:y hlr‘:m sur- 1. Burns.
® Imtasn’mnimu.mn. 15, Other canses
oM ‘Total Killd ot injored at opon
UNDERGROUND QUARRY (MINE)
Number killed or Infared by— Nuraber killed or injured by—Contd.
1. Fall of rock from roof or wall 14. Stepping on nail
2. Rock whil leading at working face 15, Handling materials (other than
3. Hand toola. 16. Othee causes.
. Total number killed or injured
5. Haulage.
& Palling dowa cite, wiia, Tales, SHAFT OR SLOPE
7. Run of rock from chute or 7. Falling down saft or slope.
& Driling 18, Oblects falling down ahaft o
E A - 78T 73 1 R IS RS ORI R 19. it f cablea.
10. Mackinery (other than locomotives .
11 Mige free.. 1. Cage, skip, oc bucket.
2 from natural gasea. 2 Other canden
13. Tnrash of water. T et d
MILL OR 'HER OUTSIDE WORK
(See item 2 on face of this schedule)
Number killed or injured by— Number killed or Injured by—Contd.
* n::;':;dmd . sy mmz contact with trolley
® ® Bu ot ‘ool strikihig_ trolley
() Rallwsy carsand (¢) Oontact with motor.
2. Machinery: (d) Others.
(o) Holiting cables and attach- 6. Palla of persons.
P - 7. Falling objects (rocks, timbers,
(¢) Pumps and hoisting engines. B e teing.
(d) Orushers. () From crushing.
(¢) Otber (c) Others.
3. Hand tools. . Handling materiala:
4. Stepping om nail. (o) Handling rock by hand
(b) Handling other materials.
10. Burne.
11, Other causes.
Total number killed or njured
88 0U1SIA0 WOPKS.oomoooezrzoes)omzecoemeenes
Number of wives left WIdOWS ..o Numiber of children under 16 years of age left fathorless ... .ooooooceeemmeeeeecaeannecacannae

Do the above figures include all injuries that dieabled an employee for more (ham the remainder of the day of accident?

injury known In eurgery to

~~Injuries from

work o
b?;:r'mm';mﬁ‘ dissblity:
om Bying portioles

b' clnrnd 10 tho tool or other agency that sets the partiole in motlon.

1.5, GOVERNMENT PRINTING OFFICE  0—8484

toot leg; band, or eye, 1 or more fingers, 1 or more toes, any dislocation where ligaments are severed, or any other

FIGURE 3.—Questionairre sent to plants in quarrying and related industries; reverse.
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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 label 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 for returning
official publications. The n:i:lress must not
be changed.

BUREAU OF MINES,
WASHINGTON, D. C.
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