Information Circular 8599
Injury Experience in Coal Mining, 1969

By Forrest T. Moyer and Mary B. McNair
Office of Assistant Director—=Technical Support, Washington, D.C.

UNITED STATES DEPARTMENT OF THE INTERIOR
Rogers C. B. Morton, Secretary

BUREAU OF MINES
Elburt F. Osborn, Director



This publication has been cataloged as follows:

Moyer, Forrest Theodore, 1906-
Injury experience in coal mining, 1969, by Forrest T.
Moyer and Mary B. McNair. [Washington] U.S. Bureau of
Mines [1973]

113 ps illus., tables, (U.S. Bureau of Mines. Information cire

cular 8599)

1. Coal mines and mining—Accidents, 2, Coal mines and mining—
U.S. I. McNair, Mary B., jt. auths I. U.,S., Bureau of Mines.
III, Titles (Series)

TN23.U71 no. 8599 622.06173

UsS. Dept. of the Int. Library




CONTENTS

Page

AbSEract —-——mmmmmmm e mm oo e e —m———————— oo 1
TNtroduction ==-—m-— s o e e e e e e m———e o m e 1
General injury experience ------====m=—-—m-=—-——-oo—-——o---ooooomoo— oy
Bituminous coal and lignite mines ------=---m=c——cmoemomom—enoo 3
Pennsylvania anthracite mines --=--==--=----—----omamommooomo—— L
General injury factors -—---==-m—--m--mmmmemmmm e —e oo m oo —mm oo 5
COUSES ———mmmmmm—m——— i mm e e e e 5
Occupation of the injured ------======--==m--=mc--co————smo—e-oo- 10

Time of injury oCCUrrence =--—--—===m==m=—m—mm-———o———o—m———-—=oo 12
Other injury analyses =====-—=—=—-immmmm——em—— oo o——eo———————-e 15
Injury experience by State ---=-==-------e-omoommmmm—mmmmomee oo m o 15
Major disasters, 1960-69 ======--=mm=mmm-mmmmmmmmm oo ommo oo 15
OfficeworKers —-—-==m—mm-m—mmmm e — e m— e e e m e —m—mme e ee——— 15
Historical daba ——-—-=---—emmmmmme— e e e —mm— - ——ee— == 16
Definition of £ErMS ——--—=-—-mm—m—em e mm——— o —mmm——e 16
Appendix, Questionnaires used for collecting data -=--======-------- 110

ILIUSTRATIONS

Figure 1. Distribution of injuries and average severity by major

cause, 1969 ~mmmmmmmm oo s e s e o mm o mmo oo oo 6
Figure 2. Number and average severity of injuries in underground

workings of bituminous coal mines for selected

occupations, 1969 =-------==-sm-mmmm-mom——ommoo——emmmmee 13
Figure 3. Percent distribution of injuries in the bituminous coal

industry, 1969, by time of occurrence ~---==-===-=-=---- 13



ii

TABLES

Page
General injury experience:
1. Salient statistics on injuries, injury rates, worktime,
production, and productivity at coal mines in the United
States, 1965-69 === mmmmm oo e e e 21
2. Worktime, production, and productivity (short tons per man-hour)
data on coal mines in the United States, by kind of coal and

general work location, 1960 =eeemmmm oo oo 22
3 Injury experience at biltuminous coal mines in the United States,

by general work location, 1969 ==-me-mmecmmcmccmmmccememmean 23
4. TInjury experience at Pennsylvania anthracite mines, by general

work location, 1969 === == mmmm e ool ol
5. Injury experience at all coal mines in the United States, by

general work location, 1969 =mm=memmmamo oo 25
6. Number of injuries and frequency and severity rates at coal mines

in the United States, by degree of injury, 1969 =----—coeamo-- 25

7. Comparative injury data on bituminous coal operations (mines
and mechanical cleaning plants) with and without fatalities
in the United States, 1969 ==-mm oo oo e 26
8. Comparative injury data on Pennsylvania anthracite operations
(mines and mechanical cleaning plants) with and without
fatalities, 1969 =-mmmmoommm e aee 26
General injury factors:
9. Number of injuries at coal mines in the United States, by
principal causes of injury, kind of coal, and general work
location, 1969 = e oo oo e e 27
10. Days of disability from injuries at coal mines in the United
States, by principal causes of injury, kind of coal, and
general work location, 1969 =—--—m— oo mmommc e 29
11. Average severity of all injuries at coal mines in the United
States, by principal causes of injury, kind of coal, and
general work location, 1969 =--—c— o e mmmm oo emme - 31
12. Number and average severity of injuries at coal mines in the
United States, by kind of coal, detailed causes of injury,
general work location, and degree of injury, 1969 -==--eeoee--- 33
13. DNumber and average severity of injuries at bituminous coal mines,
by occupation at the time of injury, general work location,
and degree of injury, 1969 memmmamecmme oo Lo
1k, Number and average severity of injuries at Pennsylvania anthra-
cite mines, by occupation at the time of injury, general work

location, and degree of injury, 1969 ==e—eememmeocmmeoooooooo- L
15. Time of day of occurrence of injuries at bituminous coal opera-

TioNS i 1969 mmmmcmcccmcmcmmmm e mm e ————— e ———————— L5
16. Time of day of occurrence of injuries at Pennsylvania anthra-

cite operations in 1969 == =-— e oo oo oo L8

17. DNumber of injuries, injury rates, and average severity at
bituminous coal mines in the United States, by part of body
injured, 1969 =—--—mmm s L9




TABLES--Continued

General injury factors--Continued
18. Number of injuries, injury rates, and average severity at
Pennsylvania anthracite mines, by part of body injured, 1969 -
19. DNumber of injuries and average severity by degree at coal mines
in the United States, by part of body and major cause of
1NJUTY, 1969 ——mmmmmmm oo e m e mmm e m o m o
20. Number of injuries, injury rates, and average severity at
bituminous coal mines, by nature of injury, 1969 —mmmmmm——m———
21. Number of injuries, injury rates, and average severity at
Pennsylvania anthracite mines, by nature of injury, 1969 -----
22, Number of injuries at bituminous coal mines in the United
States, by nature of injury and part of body injured, 1969 ---
23, Number of injuries at Pennsylvania anthracite mines, by nature
of injury and part of body injured, 1969 -=-=====-=-=-=-------
Other injury factors:
oli, (Closed cases of temporary total injuries for which company
reported days of disability at bituminous coal mines in the
United States, by days of disability per injury and general
work location, 1969 =-mm—m=mmmmmmmm o s mm e
25. (losed cases of temporary total injuries for which company
reported days of disability at Pennsylvania anthracite mines,
by days of disability per injury and general work location,
TOBG mmmmmmmmmmmmm—mmmmmmmm e — e e mm S oo
26. Injury experience, worktime, and production data on underground
bituminous coal mines (underground plus associlated surface)
in the United States, by percentage of coal loaded mechani -
cally, 1969 -—===---- N ity
o7. Injury experience, worktime, and production data on underground
Pennsylvania anthracite mines (underground plus associated
surface), by percentage of coal loaded mechanically, 1969 ----
o8. Injury experience, worktime, and production data on bituminous
coal mines in the United States, by number of men employed,
1969 == mmm e mmmmm e e e e —m oSS m oo ——eee
29. Injury experience, worktime, and production data on Pennsylvania
anthracite mines, by number of men employed, 1969 —m=mmmmmmmm-
30. Injury experience, worktime, and production data on bituminous
coal mines in the United States, by length of shift, 1969 ----
31. Injury experience, worktime, and production data on Pennsylvania
anthracite mines, by length of shift, 1969 ~mmmmmmmmmm e
32. Injury experience, worktime, and production data on bituminous
coal mines in the United States, by number of shifts, 1969 ===
33. Injury experience, worktime, and production data on Pennsylvania
anthracite mines, by number of shifts, 1969 ==-=-=-=---=------
34, Injury experience, worktime, and production data on bituminous
coal mines in the United States, by days-active group, 1969 --

iii

Page

51

>3
56
59
61
62

63

6l

65

66

67
68
69
70
71
71

72



iv

TABLES--Continued

Page

Other injury factors--Continued

35. 1Injury experience, worktime, and production data on Pennsylvania
anthracite mines, by days-active group, 1969 =-=meemo—coeooaoo 73

36. Injury experience, worktime, and production data on underground
bituminous coal mines (underground plus associated surface)
in the United States, by thickness of bed or vein, 1969 ====-- 4

37. Injury experience, worktime, and production data on underground
Pennsylvania anthracite mines (underground plus associated

surface), by thickness of bed or vein, 1969 ~--mm-moccomeomma- i
38. Injury experience, worktime, and production data on bituminous

coal mines in the United States, by production group, 1969 --- 75
39. Injury experience, worktime, and production data on Pennsylvania

anthracite mines, by production group, 1969 ~=—-mmeeeo—cmcoo-- 76

40. TInjury experience, worktime, and production data on underground
bituminous coal mines (underground plus associated surface)
in the United States, by kind of mine opening, 1969 =-mma-——-- 77

41, TInjury experience, worktime, and production data on underground
Pennsylvania anthracite mines (underground plus assoclated
surface), by kind of mine opening, 1969 m=-mm-c-mecmmcccmecee- 77

Injury experience by State:
42, Relative standing of States according to fatal- and nonfatal-

injury rates per million man-hours of exposure, 1969 -——-—-—--- 78
43. Worktime and production data on coal mines in the United States,
by State and general work location, 1969 —-—meoeomoomcmooooo__ 79

Lh. Number of fatal injuries at coal mines in the United States, by

State, general work location, and principal causes of injury,

1969 === ==L 81
b5, Number of nonfatal injuries at coal mines in the United States,

by State, general work location, and principal causes of

injury, 1969 == m e i e 82
L6. Number of injuries, by percentage distribution, injury rates,

and average severity at coal mines in the United States, by

State and degree of injury, 1969 =ee=—-memm oo T 86
Major disasters:
47. Major disasters at coal mines in the United States, 1960-69 ---- 93
Officeworkers:
43. Injury experience and worktime data on officeworkers at coal
mines in the United States, by State, 1969 ~=---ecmmmmcmmeoao- 9l

Historical data:
4o, Injury, worktime, production, and productivity data on

bituminous coal mines in the United States, 1930-69 ——-ceae-a- 95
50. Injury, worktime, production, and productivity data on
Pennsylvania anthracite mines, 1930~69 =—oe o= 96

51. Injury, worktime, production, and productivity data on all coal
mines in the United States, 1930-69 =cmmm om0 97



TABLES--Continued

Historical data--Continued

52.
53.

5k,

55.
56.

57.

Coal-mine-fatality rates for the United States, 1870-1969 -===--
Bituminous coal mines: Fatalities, by principal causes of
injury, 1906=69 ==-mmmmm oo m oo m e mm oo m oo m— o
Pennsylvania anthracite mines: Fatalities, by principal causes
of injury, 1906-69 - ==m-mm—m s m e m e —mm o
A1l coal mines: Fatalities, by principal causes of injury,
1906-69 =mmmmmmm e e e e e e e e e s m e — s —m o —o -
Bituminous coal mines: Percentage distribution of fatalities,
by principal causes of injury, 1906-69 -=mm--=mm——mmmamoooooo-
Pennsylvania anthracite mines: Percentage distribution of
fatalities, by principal causes of injury, 1906-69 —m=mmmm——--

100
102
10k
106

108



INJURY EXPERIENCE IN COAL MINING, 1969
by

Forrest T. Moyer ! and Mary B. McNair?

ABSTRACT

In 1969, the number of fatal injuries in the coal mining industry
was lower than in any previous year and the number of nonfatal injuries was
lower than in any preceding year except 1968. Fatal injuries in 1969 totaled
203 with frequency rates of 0.85 per million man-hours of worktime and 0.36
per million tons of coal. These rates were new annual lows. Nonfatal injuries
totaled 9,917 with frequency rates of 41.76 per million man-hours and 17.42
per million tons. The severity rate for fatal and nonfatal injuries combined
was 7,359 days lost or charged per million man-hours. The average severity was
173 days lost or charged per injury. These statistics represent the injury
experience of an average of 133,302 employees per day working an average of
225 days in 5,955 coal mines for a total of 237.5 million man-hours worked and
a coal output of 569.2 million tons.

INTRODUCTION

Analysis and compilation of injury experience in coal mining during
1969 is to show, in as fine detall as possible, where, why, and how disabling
work injuries occurred in the industry. This aggregate experience of all coal
operations identifies problem hazards which have caused and will continue to
cause fatalities and injuries unless counteracted by corrective megsures.
The textual material presents only a few of the basic elements of the data
and is designed to lead the planner of effective accident prevention programs
to the full scope of significant information given in the tables.

The raw data were collected under authority of the first Federal
legislation in coal mine health and safety, Public Law 77-49, approved May 7,
1941, and amended in 1952 by Public Law 82-552 and in 1966 by Public Law
89-376. The information was compiled from reports furnished by producers on
two questionnaires of the Bureau of Mines: Form 6-1420, "Employer's Report
of Coal-Mine Injury" (appendix) and Forms 6-1420-AM and 6-1L23-AM, "Coal-Mine
Injuries and Employment" (appendix). Injury and employment data cover all
men at an operation who are engaged in production, development, maintenance,
and repair work, including supervisory and technical personnel. Data on

1/ Statistician.
2/ Research assistant.



officeworkers at the mine or plant are excluded from all data tables except
tables 1 and 48. Also excluded is information on cokeworkers and employees
in stores or affiliated industries other than coal production. The companies
are requested to report actual man-hours and man-days of work on active and
inactive days. Man-hour information is reported on a portal-to-portal basis
which includes work, travel, and lunch. The average number of days active is
calculated by dividing the average number of men working daily into the re-
ported man-days of work.

Mechanical cleaning or preparation plants are those in which run-of-
mine coal is cleaned with wet or pneumatic equipment such as jigs, heavy-media,
concentrating tables, flotation cells, launders, and classifiers. Operations
in which run-of-mine coal is hand-cleaned or is siged only by screening are
not included as preparation plants, but are included in the data on general
surface work.

Data on injuries come from +the analysis of descriptive reports of
each disabling injury as provided by the producers. A disabling injury is
any injury or occupational disease which arises out of and in the course of
employment and results in death, permanent impairment, or the loss of work
for one full day or more after the day of injury. Days of disability for
temporary total injuries ‘are determined by counting calendar days beginning
with the day following the date of injury and ending with the day before the
employee returns to work. Permanent partial, permanent total, and fatal in-
Juries are charged with days of disability according to the standard scale of
time charges of the American National Standards Institute, 716.1-1967.

GENERAL INJURY EXPERIENCE

The 10,120 disabling work injuries in 1969 comprised 203 fatal and
9,917 nonfatal injuries. The fatality record for 1969 was better than in any
other reported year and each of the general measures of fatality experience
set new record annual lows. The 203 fatal injuries at frequency rates of 0.85
per million man-hours and 0.36 per million tons were sharply lower than in
1968, when 311 work deaths occurred at rates of 1.33 per million man-hours
and 0.56 per million tons (table 1). There were no major disasters (a single
accident which results in the death of five men or more) in 1969; other calen-
dar years with no major disasters were 1949, 1950, 1955, 1956, 1964 and 1967.
In 1968, two disasters, both gas or dust explosions in underground workings,
claimed 87 lives, nine in one and 78 in the other.

In 1969, there were 11 permanent total, 18L permanent partial, and
9,722 temporary total disabilities for a tobtal of 9,917 nonfatal injuries,
which occurred-at a frequency rate of 41.76 per million man-hours. This total
was 278 or 3 percent higher than the record low annual total of 9,639 nonfatal
injuries in 1968. The 1969 frequency rate was 2 percent higher than that of
41.12 nonfatal injuries per million man-hours in 1968 and also was 2 percent



above the record annual low of 41.09 in 1959. The frequency rates for non-
fatal injuries in 1969 at both bituminous coal and anthracite mines were
slightly higher than the corresponding data for 1968.

Owing principally to the sharply improved fatality record, the
injury-severity rate of 7,359 days lost or charged for all injuries in 1969
established a new record annual low. It was 30 percent better than that of
10,513 in 1968, the worst annual severity rate in the statistical series
started in 194k.

The average severity for all injuries in 1969 was 173 days lost or
charged per injury, 75 days less than in 1968, and the best annual figure
since 1953. For permanent partial disabilities, the average time-loss charge
in 1969 was 600 days, 163 days less than in 1968. For temporary total disabil-
ities, the average time lost from work was 36 days per injury compared with 37
in 1968. Each fatal and permanent total injury has a standard time-loss charge
of 6,000 days. The total time lost or charged from all injuries in 1969 was
1.75 million man-days compared with 2.46 million in 1968.

At all underground coal mines in 1969, the 163 fatal and 8,358 non-
fatal injuries occurred at respective frequency rates of 0.95 and 4B.77 per
million man-hours and an overall severity rate of 8,437 days lost or charged
per million man-hours. At all strip mines, the 28 fatal and 967 nonfatal
injuries resulted in respective frequency rates of 0.63 and 21.8L4 and a
severity rate of 4,729. Detailed injury data on these and other kinds of
mines and on mechanical cleaning plants are listed in table 5.

The average of 133,302 men at work on active days in 1969 was
1 percent below that of 134,467 men in 1968. However, total worktime of
237.5 million man-hours was 1 percent higher than in 1968, and the average
worktime per man-year in 1969 was 1,782 hours compared with 1,743 hours in

1968.

Total coal output of 569.2 million tons in 1969 comprised 558.9
million tons (98 percent) of bituminous coal and lignite and 10.3 million tons
(2 percent) of Pemnnsylvania anthracite (table 2). Of the total production,
347.7 million tons (61 percent) was from underground workings, 201.9 million
tons (35 percent) was from strip mines, 15.9 million tons (3 percent) was from
bituminous coal auger mines, and 3.7 million tons (1 percent) was from anthra-
cite culm banks and dredges.

Bituminoug Coal and Lignite Mines

The 190 work deaths at bituminous coal and lignite operations oc-
curred at a frequency rate of 0.84 per million man-hours in 1969, the lowest
annual fatality record in statistical history. The fatality experience in
1969 was far better than in 1968, when 307 work deaths had a frequency of
1.37 per million man-hours. No major disasters occurred in 1969, whereas



two such disasters in 1968 claimed 87 lives, nine in one and 78 in the second.
For nonfatal injuries, the 1969 record was slightly worse than that of 1968.
The total of 9,425 nonfatal injuries in 1969 occurred at a rate of 41,44 per
million man-hours compared with 9,135 injuries of this type at a frequency
rate of L40.89 in 1968,

The injury-severity rate of 7,282 days lost or charged per million
man-hours of work in 1969 was better than for any other year since such rates
were first compiled in 194kL. The 1969 rate was far below that of 10,825 in
1968 owing primarily to the improved fatality experience in the current year.
The average severity for all injuries in 1969 was 172 days lost or charged
per injury, 84 days less than in 1968.

At underground mines, the 155 fatal and 8,139 nonfatal injuries oc-
curred at respective frequency rates of 0.92 and 48.41 per million man-hours
and resulted in a severity rate of 8,273 days lost or charged in 1969. As
shown in table 3, the frequency and severity rates for both fatal and nonfatal
injuries for auger mines were appreciably worse than for strip mines. In fact,
the fatality frequency rate for auger mines was higher than for any of the
other general work locations. The detailed injury data for each of the general
work locations are listed in table 3.

The average of 127,375 men at work on active days had 227.4 million
man-hours of worktime during the average 225 days of active operation. Of
the total men at work, 95,439 were at underground mines, 20,877 at strippings,
2,649 at auger mines, and 8,400 at mechanical cleaning plants.

Total output of 558.9 million tons in 1969 was obtained as follows:
345.6 million from 3,450 underground, 197.4 million from 1,591 strip, and
15.9 million from 495 auger mines active during all or part of the year. In
addition, 439 mechanical cleaning plants were active. Overall productivity
for the industry in 1969 was 2.46 tons per man-hour. Detailed information on
worktime, production, and productivity data are given by general work loca-
tions in table 2.

Pemngylvania Anthracite Mines

The safety record for Pennsylvania anthracite operations in 1969
was markedly worse than in 1968, when all general measures of injury experi-
ences were better than for any other year in statistical history. The 13
fatalities at a frequency rate of 1.29 per million man-hours in 1969 were
more than three times higher than the 1968 data of four work deaths at &
frequency rate of 0.36. The total of 492 nonfatal injuries was 12 less than
in 1968 but the rate of occurrence in 1969 increased to L48.85 per million
man-hours owing to the 9 percent reduction in worktime. The injury-severity
rate of 9,090 days lost or charged was more than double that of 1968, pri-
marily because of the unfavorable fatality experience in the current year.



At underground mines, the eight fatal and 219 nonfatal injuries in
1969 occurred at frequency rates of 2.45 and 67.05, respectively, and resulted
in a severity rate of 16,913 days lost or charged. For strip mines, the
safety record was three fatal and 116 nonfatal injuries with respective fre-
quency rates of 0.90 and 34.95 and a severity rate of 6,004 for all injuries.
Other details of injury experience for these mines, as well as on culm banks,
dredges, and preparation plants, are listed in table k.

An average of 5,927 men worked 232 days during 1969 and accumulated
a total of 10.0 million man-hours in producing 10.3 million tons of anthracite
at a productivity rate of 1.02 tons per man-hour., Of the total output of
anthracite, 2.1 million tons was from 197 underground mines, 4.5 million from
124 strip mines, 3.1 million from 93 culm banks, and 0.5 million tons from
five dredge operations. Detailed statistics on worktime, production, and
productivity for the general work locations of the anthracite industry are
given in table 2.

GENERAL INJURY FACTORS

The injury and worktime information reported by mine operators for
1969 has been analyzed and classified by common factors or elements related
to the accidents that resulted in work injuries. This classification of data
provides summarized injury experience for the coal-mining industry (tables
9-16). The distribution of injuries within the various classifications
shows where and how the injury-causing accidents occurred. The relative
prevalence of injuries by occupation of the injured and time of injury occur-
rence are among the summarized factors.

Causes

The Bureau's system for classifying causes of mine accidents pro-
vides a first breakdown into broad groups termed "principal causes" and a
second breakdown to more specific classes termed '"detailed causes." In this
report, there are 19 principal causes to provide broadly summarized data, as
illustrated by general work location in table 9. This summarized information
is classified further into 186 detailed causes as illustrated by general work
location in table 12. Although the terminology of the cause classification
is, in general, self-explanatory, the coverages of the 19 principal causes are
described more fully on page 17 under the section "Accident Cause Classifica-
tion." In the cause classification tables of this report, injuries occurring
in shafts and slopes are separated from those in all other underground workings
of deep mines. In general, however, the counts of injuries in these two loca-
tions are combined for totals of all injuries occurring below the surface of
the ground for purposes of calculating frequency or other rates.

Of the principal causes of accidents, the following categories -~
handling materials, haulage, falls of roof-face-rib (combined), machinery,



BITUMINOUS COAL AND LIGMITE MINES

CAUSE NUMBEFR OF INJURIES Ty | cavERAGE
Handling materials 24.0 45
Haulage 20.5 194
Falls of roof and face 16.5 379
Machinery 151 219
Falls of persons 6.7 76
Handtools 5.3 35
All others 11,9 160
0 500 1,000 1,500 2500 2,500
PENNSYLVANIA ANTHRACITE MINES
CAUSE  NUMBER OF INJURIES o | AveRAGE,
Handling materials 26.7 18
Falis of persons 239 129
Haulage 14.5 352
Machinery 109 258
Handtools 8.5 9
Falls of roof and face 3.4 375
All others 12.1 440

0 50 100 150

FIGURE 1. - Distribution of injuries and average severity by major cause, 1969,



falls of persons, and handtools -- resulted in 179 or 88 percent of the fatal
and 8,737 or 88 percent of the nonfatal injuries at all work locations. The
distribution and the average severity of injuries for each of these accident
categories are graphed separately for bituminous coal and anthracite opera-
tions in figure 1 and the basic details are listed in table 9.

Falls of Roof, Face, or Rib

Falls of roof, face, or rib (including highwalls of surface mines)
caused 82 fatal and 1,518 nonfatal injuries at all work locations. These
aceidents were the third-ranking cause of injuries, and the resulting in-
juries had a markedly higher average severity than any of the other leading
causes shown in figure 1. When classified by location of the accident, falls
of roof, face, or rib caused 78 fatal and 1,493 nonfatal injuries in under-
ground workings (including shaft and slope); one fatality in associated
surface work; two fatal and 23 nonfatal injuries at strip mines; and one
fatal and two nonfatal injuries at auger mines.

The 78 fatal and 1,493 nonfatal injuries from roof and rib falls in
underground workings (including shaft and slope) represented 52 and 19 percent,
respectively, of the total deaths and nonfatal disabilities in underground
workings. A classification by detailed cause (table 12), which gives the
activity of the worker when injured, shows that the largest incidence of
injuries from falls of roof, face, or rib is in those work activities per-
formed in or near the working face areas. For example, the largest number
of injuries in underground workings, including shaft and slope, from falls
of roof, face, or rib occurred while preparing to or installing roof-bolts
(15 fatal and 411 nonfatal injuries) and while loading with conventional
equipment or by hand (15 fatal and 249 nonfatal injuries).

An analysis3 of accident factors from detailed investigations of
roof- and rib-fall fatalities in bituminous coal mines disclosed that 16
occurred within 7 feet of the face, 33 were from 8 to 25 feet, 16 were from
26 to 100 feet of the face, for a total of 65 fatalities within 100 feet of
the face. The analysis also classified 68 fatalities as occurring in pre-
ducing areas, two in abandoned areas, and seven in other areas of the mine.
Among other accident factors, the study classified the fatalities by primary
deficiency as follows:

3/ U. S. Bureau of Mines. Coal Mine Safety. Falls of Roof, Rib, and Face--
The No. 1 Killer in Bituminous Coal Mines in 1969. Mineral Industry
Survey (Roof-Fall Fatalities, Annual), March 1970, 15 pp.



Primary deficiency Number of deaths
Failure to take down or secure loose roof or rib ------- 10
Failure to examine roof or incorrect analysis of
examination -==----cm o e~ 18
Failure to comply with adopted conventional support
system or lack of support plan -----eemmmmmee o~ 20
Failure to use temporary support —=e-e--meemeommmmoo_o 11

Failure to follow rules or instructions, to heed

warnings, or to take ordinary precautions -------—---- 6
Failure to abandon workings when known to be
imminently dangerous ==——-—-cm o e e 3
Failure to follow or failure of roof-bolting plans ----- 6
Failure of mining system ------———-~ccmmmcma 2
Other - e e e e 1
Total ==-e— oo e 77

Handling Materials

Handling material accidents (those resulting in injuries either
from improper handling or from the materials being handled as listed in
table 12) were the leading cause of injuries in 1969, as in past years.

The total of 2,445 injuries from this cause at all locations comprised
three fatal and 2,442 nonfatal injuries. Seventy-five percent or 1,82hk of
all injuries while handling materials occurred in underground workings
(including shaft and slope) and, of these, 19 percent occurred while
handling props, ties, or timbers. At other general work locations, handling
material accidents caused the following numbers of injuries: Strip mines,
261; surface works associated with underground mines, 174; mechanical clean-
ing plants, 160; and other surface mining, 26.

Haulage

Haulage accidents, a serious and prevalent hazard in all general
work locations, were the second ranking cause of injuries and resulted in
W7 fatal and 2,001 nonfatal injuries. When classified by location of the
accident, fatal and nonfatal injuries, respectively, occurred as follows:
Underground workings (including shaft and slope), 33 and 1,578; associated
surface of underground mines, six and 127; strip mines, three and 155; other
surface mining, two and 15; and mechanical cleaning plants, three and 126
(table 9). The injuries in each of the foregoing locations are classified in
greater detail in table 12 by the kind of equipment involved, the kind of
accident, and/or the work activity of the injured. For example, in underground
workings (excluding shaft and slope) 12 fatal, six permanent partial, and 250
temporary total injuries occurred when the injured was squeezed between a
shuttle car or mobile electric truck and the roof, rib, or object. With



mine-gage haulage, six fatal, one permanent total, four permanent partial,
and 113 temporary total injuries resulted when the injured was squeezed
between the rail equipment and the roof, rib, or object, and most of these
occurred while the injured was operating or riding the equipment. In addi-
tion, there were four fatal, 17 permanent partial, and 216 temporary total
injuries when the victims were squeezed between, run over, or struck by the
mine-gage cars or motors; of these, most occurred when the injured was
coupling or uncoupling the equipment, or when riding or operating. There
were 116 temporary total injuries from underground haulage accidents while
the injured was riding or getting on or off conveyor belts. Study of the
detailed classifications in table 12 will disclose the more specific hazards

related with the various types of haulage equipment used in the different
work locations.

Machinery

Machinery accidents, the fourth-ranking hazard in coal mining,
resulted in 41 fatal and 1,468 nonfatal injuries. As summarized in table 9,
this serious hazard is present in all general locations of work. It is
particularly prevalent in underground workings, where it caused 18 fatal and
1,276 nonfatal injuries, and in strip mines, where it caused 14 fatal and
108 nonfatal injuries. The more specific machinery hazards, while setting
up, operating, tramming, or working on or around running machines, are desig-
nated by kinds of machines in table 12. In underground workings (excluding
shaft and slope), accidents while setting up and operating roof-bolt drills
resulted in three fatal, 11 permanent partial, and 272 temporary total injuries.
There also were 31 temporary total injuries from flying particles set in motion
by roof-bolting equipment. On continuous mining machines, five fatal, three
permanent partial, and 115 temporary total injuries occurred while moving
(tramming), setting up, or operating such machines. Two fatal, one permanent
partial, and 147 temporary total injuries resulted while setting up and oper-
ating mechanical loaders; in addition, three fatal and 39 temporary total
injuries occurred while moving or tramming these machines. ‘Accidents involv-
ing cutting or mining machines resulted in a total of 177 injuries, of which
57, including one fatality, occurred while moving or tramming, 32 while
setting up, and 88 while operating cutting machines.

At strip mines, accidents involving power shovels, draglines, bull-
dozers, and front-end loaders resulted in nine fatal, two permanent partial,
and 42 temporary total injuries. Accidents with equipment of these types,
as shown in table 12, also caused four fatal and four temporary total injuries
in the associated surface shops and yards at deep mines and two fatal and
three temporary total injuries at mechanical cleaning plants.

Slips or Falls of Persons

Injuries from slips or falls of persons at all work locations
totaled six fatal and 755 nonfatal disabilities. Approximately half of these,
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four fatal and 373 nonfatal injuries, occurred in underground workings,
including shaft and slope, and nearly one-fourth, one fatal and 182 nonfatal
injuries, were at strip mines, as shown in table 9.

Of the total injuries from this cause at all work locations, it was
determined from table 12 that one fatal and 522 nonfatal disabilities were
from slips or falls on the same level and that five fatal and 233 nonfatal
injuries resulted from falls from an elevation.

Handtools

The improper use of handtools or the use of defective tools by
the injured worker or a coworker was the sixth-ranking cause of injuries and
resulted in a total of 553 nonfatal injuries at all general work locations.
Most of these, 407, occurred in underground workings (table 9) and, as shown
by detailed cause in table 12, 100 of the injuries in this work location were
caused by flying particles originating either from the tools or the objects
worked on.

Other Causes

Accidents from other causes resulted in 24 fatal and 1,180 nonfatal
injuries, or 12 percent each of the respective totals for the industry. These
injuries are classed by principal causes within each general work location in
table 9 and by detailed cause in table 12. Some of these causes gre the
disaster-type hazards, such as mine fires and explosions of gas or dust, and
some involve mining hazards that result in the more serious injuries, such as
the use and handling of explosives or breaking agents and electric current.
Most of the remaining hazards generally do not cause the more serious injuries,
but they do result in appreciable numbers of the less serious injuries.

Study of the data in tables 9 and 12 will disclose the prevalence
and the seriousness of injuries from these causes and will identify the
specific hazards in everyday mining work. For example, 10 fatal and 356
nonfatal injuries at all work locations resulted from contact with electric
current or from electric arcs and flashes. Of these totals, seven fatal and
327 nonfatal injuries occurred in underground workings (table 9). One fatal
and 175 nonfatal injuries in underground workings were from trailing cables
on mobile or portable machinery and haulage equipment and two fatal and 28
nonfatal injuries were from trolley wires or poles. The remaining injuries
from electric current in underground workings, as well as in other general
work locations, are classified by detailed causes in table 12.

Occupation of the Injured

Injuries at coal mines in 1969 were classified by the occupation at
which the injured was working at the time of the accident. The occupational
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terms are those commonly used gt the mines and were obtained from the com-
pleted report form shown in the appendix. The differing names used locally
throughout the industry for the same occupation have been consolidated and
are listed under the most widely used or generally understandable terms.

In those occupations for which helpers are assigned to a principal, the
injuries to both the principals and helpers are combined and listed under
the principal occupation. TFor example, the data for "Continuous miner
operators” include any injuries to the machine operators and also to the
machine operators' helpers. The injuries, as throughout this report, are
classifiled by the general work location in which the accident occurred. An
occupational breakdown of total employment in the coal industry is not avail-
able; hence frequency rates of injury occurrences cannot be computed by
occupation.

Occupational information was classified in 1969 on 8,7L40 of the
total of 9,615 injuries at bituminous coal mines and on U471 of the total of
505 injuries at anthracite mines. The injuries for which the information
was reported have been classified by degree of injury and by occupation
within the general work location of the accident. The data for bituminous
coal mines are reported in table 13 and those for anthracite mines in table
14. The data in these tables indicate the specific occupations for which
there is urgent need for detailed Job-safety analysis and for intensive
safety training of the men in safe work procedures.

In underground workings of bituminous coal mines, the nonsuper-
visory occupations with the largest number of injuries were roof bolters,
with 1,112 injuries; shuttle car operators, 783; laborers and move crews,
685; loading machine operators, 555; mechanics, oilers, and greasers, 397;
continuous miner operators, 390; and motormen, 356. Injuries to men working
in these seven occupations totaled 4,278 or 60 percent of the classifiable
injuries in underground workings. The injuries to men in these occupations
include many of the fatal and permanent injuries in underground workings,

87 of the 1Lh2 fatalities, five of the 10 permanent total disabilities, and
96 of the 14k permanent partial disabilities in underground workings. Roof
bolters had the largest number of fatal injuries, 21, followed by continuous
miner operators and loading machine operators, each with 16 work deaths. The
average severity of injuries is high in several of the aforementioned occu~
pations; for example, injuries to continuous miner operators have an average
severity of 331 days lost or charged per injury; injuries to loading machine
operators, 240; and injuries to motormen, 2u46.

Of the supervisory occupations in underground bituminous coal
workings, the grouping of working foremen, crew leaders, and fire bosses had
a total of L1k injuries, or 5.8 percent of the total underground injuries
classified by occupation. These injuries comprised 19 fatalities, eight
permanent partial, and 387 temporary total disabilities. They had a high
overall average severity of 324 days lost or charged per injury. The men
working in this occupation represent the first line of supervision, an occu-
pational area which has long been recognized as the most important in securing
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safe work conditions and practices. The unsatisfactory injury record of
these first-line supervisors in underground workings demonstrates an imme-
diate need for new and effective safety education aimed at developing an
acute safety awareness.

In the associated surface work at bituminous coal underground
mines, there were more injuries to laborers (90) and mechanics (53) than to
men working in any other occupations. At bituminous coal strip mines, the
largest numbers of injuries were to operators of bulldozers, graders, front-
end loaders, and other mobile equipment (103), laborers (92), oilers-greasers
(89), truck drivers (73), and welders (72). The largest numbers of fatalities
at strip mines were to bulldozer, grader, and other mobile equipment opera-
tors (6), oilers-greasers (6), and power shovel and dragline operators (5).
Most of the classifiable injuries at auger mines were to auger operators
(26). At mechanical cleaning plants preparing bituminous coal, the largest
numbers of injuries were to car droppers, dumpers and trimmers (63),
laborers (61), mechanics, oilers and greasers (57), and tipple operators

(Lo).

Time of Injury Occurrence

Injuries at coal mines in 1969 were classified for the first time
by the time of day of the injury occurrence. The time of occurrence was
reported on 7,750 of the total of 9,615 injuries at bituminous coal mines
and on 462 of the total of 505 injuries at anthracite operations. The
injuries for which the information was reported have been classified by
degree of injury and hour of the day within the general work location of
the accident at bituminous coal mines in table 15 and for all work locations
at anthracite mines in table 16.

Figure 3 shows the percentage distribution during a 2h-hour period
of those injuries for which the time of occurrence was reported, by the hour
of the day for all work locations at bituminous coal mines. The largest
proportion of injuries occurring during any one hour of the day was between
10 a.m. and 11 a.m., when 8.1 percent occurred. A second peak occurs between
2 p.m. and 3 p.m., when 7.7 percent of the injuries occurred. Subsequent to
the first peak, there is a sharp drop in the hourly percentages of injury
occurrence to 3.7 percent between 12 noon and 1 p.m., an hour which corres-
ponds approximately to a staggered lunch period.

Three general levels of hourly percentages of injury occurrences
during the 2b-hour period are apparent from figure 3. From midnight to
8 a.m., the hourly occurrences average 2.5 percent; between 8 a.m. and L p.m.,
the hourly percentages average 5.9; and for the period from 4 p.m. to midnight,
the hourly average is L.2 percent. The three levels correspond roughly to the
three shifts worked during the day and would be related to the different totals
of men working and of man-hours worked during each shift. From the data in
table 32, it is evident that the majority of the men working in the industry
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OCCUPATION NUMBER OF INJURIES it tied
Roof bolter 156
Shuttle car operator li5
Laborer, move crew 151
Loading machine operator 240
Working supervisor 324
Mechanic, oiler—greaser 128
Continuous miner operator 331
Motorman 246
Cutting machine operator 13
Timberman, jacksetter 116
Belt, boom crew 80
Electrician 57

i ]

0 300 600 900 1,200

FIGURE 2. - Number and average severity of injuries in underground workings of bituminous
coal mines for selected occupations, 1969. (Note: Data on all occupations at
each general work location are detailed in table 13 for bituminous coal and
table 14 for anthracite mines.)

PERCENT OF TOTAL

FIGURE 3. - Percent distribution of injuries in the bituminous coal industry, 1969, by time
of occurrence. (Note: Totals of men working during each of the indicated
shifts are not available, hence correlation of the hours of injury occurrence
with work exposure data cannot be made. (See text.) Details on numbers by
general location and degree of injury are given in table 15 for bituminous coal
and table 16 for anthracite mines.)
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would be on the day shift, inasmuch as all mines would be operated during
this shift. A lower total of men would work during the afternoon shift when
only mines working two or three shifts Per day would be active. The lowest
total of men would work the midnight shift when only mines working three
shifts per day would be active.

The 24 hours of the day may be divided arbitrarily into three
8-hour periods which approximate the daily shifts; a midnight shift from
midnight to 8 a.m., a day shift from 8 a.m. to L p.m., and an afternoon
shift from 4 p.m. to midnight. The injury occurrence dats arranged by these
arbitrary shifts are not strictly comparable to actual shifts worked, owing
to the varying actual starting times of shifts at different mines. Mines
being worked three shifts per day have shifts starting at midnight, 8 a.m.,
and 4t p.m. At mines with two shifts per day, the day shift generally starts
between 6 a.m. and 8 a.m. and the afternoon shift starts between 2 p.m. and
4 p.m. The starting time for one-shift-per-day mineg commonly is between
6 a.m. and 8 a.m. Consequently, the injury occurrence data for certain hours
of the day contain injuries to men Just completing a shift and also to men
Just starting a shift. For example, injuries occurring between 6 a.m. and
8 a.m. included those to men completing the midnight shift at three-shift
mines and to men starting the day shift at those mines that are operated only
one or two shifts a day.

The following table presents the distribution of injuries in all
work locations at bituminous coal mines in 1969 by hours within each of the
arbitrary shifts of the 2L-hour period. It is noted that 1,536 or 19.8
percent of the injuries with reported time of occurrence were between mid-
night and 8 a.m.; 3,631 or 46.9 percent were between 8 a.m. and L p.m.; and
2,583 or 33.3 percent were between 4 p.m. and midnight. From the hourly dis-
tributions within the arbitrary shifts, the occurrences of injuries appear
to be related to the actual pace of work activities during each shift.

Midnight shift Day shift Afternoon shift
Hour of (12 a.m. - 8 a.m.) (8 a.m. - L4 p.m.) (b pom. - 12 p.m.)
shift
Injuries Percent Injuries Percent Injuries Percent
1st 116 7.5 310 8.5 296 11.5
ond 189 12.3 475 13.1 319 12.3
3rd 216 4.1 630 17.4 3h1 13.2
Uth 21k 13.9 4o7 13.7 361 1ik.0
5th 187 12.2 28L 7.8 3b1 13.2
6th 173 11.3 486 13.4 325 12.6
T7th 191 12.4 595 16.4 355 13.7
8th 250 16.3 354 9.7 25 9.5
Total 1/ 1,536 100.0 3,631 100.0 2,583 100.0

1/ In addition, there were 1,865 injuries for which time of occurrence was
not reported.
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The overall injury and worktime data for mines being operated one,
two, and three shifts per day during the year are presented in table 32 for
bituminous coal mines and in table 33 for anthracite mines. Specific informa-
tion on injuries and worktime during each shift or on shift starting times at
the mines is not available.

Other Injury Analyses

In addition to the preceding analyses by work location, cause, and
occupation, coal mine injuries in 1969 were classified by a number of other
factors related to the occurrence of injuries. These factors include the
parts of the body injured, the natures of the injuries, employee-size and
production-size groupings of the mines, the percentage of mechanical loading,
thickness of coalbed being worked, and others. These data are listed in
tables 17-L1.

INJURY EXPERTENCE BY STATE

Reports of coal-mining activity were received from operations in
o7 States. Fatal injuries occurred in bituminous coal or lignite mines in
12 States and in the Pennsylvania anthracite industry. Nonfatal injuries
were reported by operators in 22 States. The injury experience, worktime,
and production data of the coal industry in the States with active mines
are detailed in tables 42-L6 by general work locations and causes of fatal
and nonfatal injuries.

MAJOR DISASTERS, 1960-69

No major disasters occurred in coal mines during 1969. There were
only six other calendar years -- 1949, 1950, 1955, 1956, 1964, and 1967 --
without major disasters in a statistical history of the coal-mining industry
extending back to 1876.

A major disaster, as defined for the mineral industries, is a
single accident in which five or more employees lose their lives. During
the 10-year period 1960-69, 13 disasters, all in bituminous coal mines,
killed 239 men (table 47). Ten of the disasters were explosions of gas or
dust in underground workings. A total of 209 men lost their lives in these
disasters. Two mine fire disasters accounted for 25 deaths, and five men
suffocated in an oxygen-deficient atmosphere released by a breakthrough into
abandoned workings.

OFFICEWORKERS

A total of 2,640 onsite officeworkers worked 5.2 million man-hours
during an average of 247 days in 1969 (table 48) without any disabling injuries.
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HISTORICAL DATA

Injury experience, employment, and worktime data for the bituminous
coal, Pennsylvania anthracite, and total coal-mining industries are shown for
1930-69 in tables 49-51. The man-hour dats for 1930-LL in these tables have
been converted to a portal-to-portal basis, which became the basis of pay in
1945, Hence the injury frequency and the productivity rates are directly
comparable for each year since 1930.

Historical information on fatalities in the coal-mining industry is
given in tables 52-57. Figures from 1910 through 1969 represent the entire
industry, while those prior to 1910 cover only the States that maintained
records of fatal injuries.

Fatalities by major cause since 1906 for the bituminous coal,
Pemnsylvania anthracite, and total coal-mining industries are shown in tables
53-55. The corresponding percentage distribution of fatalities by major
cause for the bituminous coal and anthracite industries is shown separately
in tables 56 and 57. Historically, the leading cause of fatalities in under-
ground workings of coal mines has been from falls of roof and face. In 1969,
deaths from this cause represented 52 percent of the underground fatalities.

DEFINITION OF TERMS

To eliminate the lengthy repetition of explanatory footnotes in
tables, the following definitions are given for terms used in headings and/or
stubs:

Frequency rates.--Per million man-hours -- the number of injuries
multiplied by 1 million divided by the man-hours; per million short tons --
the number of injuries multiplied by 1 million divided by the tons. Where
rates are shown for total injuries (fatal and nonfatal), they may differ
from the sums of the component rates because all rates are calculated
separately.

Severity rates.--The number of days charged multiplied by 1 million
divided by the man-hours. All fatalities and permanent total disabilities
have a standard time-loss charge of 6,000 days.

Average severity.--The number of days charged divided by the number
of inJuries.

Degree of injury.--Permanent total disability, permanent partial
disability, and temporary total disability.

Permanent total disability.--The loss of, or loss of use of, both
or any two of the following: Hands, arms, legs, feet, or eyes; or any other
nonfatal injury that permanently and totally incapacitates the injured person
from following any gainful occupation.
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Permanent partial disability.--Any nonfatal injury that permanently
but only partially disables a worker. Tncludes the total or partial loss of,
or loss of use of, an arm, hand, leg, finger(s), eye, hearing, etc., even
though no time was lost.

Temporary total disability.--Any nonfatal injury that does not re-
sult in permanent impairment, but That renders the injured person unable to
perform a regularly established job that is open and available to him during
the entire time interval corresponding to the hours of his regular shift on
any one or more days (including Sundays, days off, or plant shutdown) sub-
sequent to the day of injury.

Distribution of all injuries, percent.--The number of injuries
expressed as percentages of the total injuries for which the table subject
headings were stated. Injuries for which the information was not stated are
excluded. Percentages are calculated separately and may not add to 100.0.

Men at work.--Average number of men at work each day mine was
active. As absenteeism and labor turnover are considered, this number is
lower than the number available for work as measured by a count of names on
the payroll.

Underground or deep mine.--An underground mining establishment
separated into an underground department and a surface department that in-
cludes the associated supply, maintenance, repair, and yard facilities on the
surface.

Accident-cause classification.--The cause classification used in
this report has been developed by the Bureau of Mines through many years of
analyzing descriptions of accidents resulting in injuries at mineral extrac-
tive and processing operations. Tt is designed to meet the particular needs
of accident-prevention work in the mineral industries in which the working
enviromment of most employees changes continuously as work progresses through
each day. Examinations and trials with other methods of cause classification
fhave demonstrated the Bureau's method to be the most useful for the industries
covered. The intent of the classification is to indicate, in as fine detail
as possible, the hazards in environment, work activity, equipment, materials,
or improper work procedures that were the primary causes of accidents. These
hazards are those requiring corrective action, in proportion to the serious-
ness or the number of injuries aseribed to them, utilizing the technical
aspects of safety engineering, inspection, and education.

The Bureau's classification comprises 19 main or major groups of
descriptive causes covering the hazards of daily work. Each major group is
broken down into a varying number of detailed causes (table 12), pointing to
more particular hazards within the general causes. For example, falls-of-
roof accidents result from congtantly changing environmental conditions for
which proper support has not been provided or for which the changing roof
conditions have not been properly analyzed. For the purpose of analysis,
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the most useful set of detailed causes under the main fall-of-roof category

has been determined to be the work activity the injured was engaged in when

the roof fell. It is during those work activities with the larger number of
injuries, that more attention is required for proper roof-support and roof-

condition analysis.

Other major cause groups point to the use of defective equipment
or improper handling, as in the handtool category. The detailed cause under
this general group denotes the tool that was defective or not used properly.

The following descriptions of the major causes provide definitions,
particularly in the inclusions or exclusions of accidents for which the
primary cause may be subject to misinterpretation.

Falls of roof.--Falls of rock, coal, or slate from their in-place
location in the mine roof. Excludes falls of roof caused by equipment knock-
ing out support and falls from Pressure bumps or bursts.

Falls of face, rib, or overburden.--Falls of face, side, rib, or
pillar from their in-place location in underground workings and falls of
highwalls in strip pits and auger mines. Excludes falls from equipment
knocking out support and falls from bressure bumps or bursts.

Pressure bumps or bursts.--Falling or flying roof, face, or rib
material caused by pressure bumps or bursts.

Inrush of water or material.--Includes inrushes of water or uncon-
solidated material caused by mining into or too close to flooded 0ld workings,
or unconsolidated sediments such as sand.

Other falling materials or objects.--Rolling, shifting, sliding or
falling materials or objects not being handled or disturbed by the injured
worker. Includes cosl or rock already broken from its in-place position.

Slips or falls of persons.--Slips or falls on the same level and
from an elevation are grouped separately. Slips or falls in or from haulage
equipment that resulted from an accident on haulage, from the motion of haul-
age equipment, or while getting on or off haulage equipment are excluded.
Slips or falls into moving or operating machinery or into electricity also
are excluded.

Handling materials.--Includes moving, lifting, loading, carrying,
or installing coal, rock, supplies, or materials and flying particles from
materials being handled or moved.

Handtools.--Accidents from +tools in hands of injured worker or
tools in hands of fellow worker, except power-driven tools. Includes flying
Ppieces from tools being used or materials being worked on.



19

Stepping or kneeling on sharp or loose objects.--Stepping or kneel-
ing on sharp or loose objects, slips or falls from stepping on loose objects,
and cases resulting in bursitis or "miner's knee," from working on hands and
knees.

Striking or bumping against objects.--Cases of walking or bumping
into stationary objects. Excludes cases of striking or bumping in the course
of servicing equipment, repairing, handling materials, using handtools, operat-
ing machinery or haulage equipment, etc. Excludes cases of striking or bumping
moving or operating machinery or electricity.

Haulage.--Haulage accidents are divided into the following six
groups: (1) Mine-gage rail haulage; (2) standard-gage (railroad) haulage;
(3) shuttle cars, mobile electric trucks, rubber-tired equipment, and other
nonrail equipment; (4) water transportation; (5) automobile, gasoline, or
diesel trucks, tractors, etc.; and (6) miscellaneous equipment (ropes, ani-
mals, cages, belts, etc.). 1Included in the haulage category are falls of roof
or face from equipment knocking out supports; slips or falls of persons in or
from haulage equipment that resulted from an accident to the equipment, from
the motion of the equipment, or while getting on or off equipment; and flying
particles set in motion by haulage equipment or draft therefrom.

Explosions of gas or coal dust.--Explosions of methane and/or coal
dust in mine environment.

Explosives and breaking agents.--Cases in which the cause of injury
was the detonation, fumes, flying fragments or improper use of the explosive
or breaking agent, fuses, caps, OT detonators.

Flectricity.--Cases resulting from contact with electric current or
from arcs or flashes.

Machinerz.—-Accidents while operating machines are separated from
those while moving or tramming a whole machine, except continuous-mining
machines. Injuries occurring while moving a repair part of a machine are
classed under "handling materials." Included in the machinery classification
are falls of roof or face from machinery knocking out support, setting up or
servicing machinery, and flying particles set in motion by machinery. Excluded
from the classification are accidents occurring in the course of repairing
machines, unless the accident resulted from in-motion machinery.

suffocation.--Divided into suffocation (1) from natural mine gases
or oxygen-deficient atmosphere and (2) from foreign gases such as from oil
or gasoline fumes, or from gases and smoke drawn underground from a surface
fire, or from gas wells. Excludes gases from mine fires, explosions, and
explosives use.

Mine fires and suffocation from fires.--Mine fire accidents are
divided into (1) mine fires in which coal or timber is burning and (2) other
fires in which equipment or material other than coal or timber is burning.
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Miscellaneous causes.--Includes flying particles from draft or
wind; gas or burns from carbide; gas, burns, or flying materials or flashes
from acetylene and electric welding and cutting; irritations and burns from
battery fluid or other aclds; burns from controlled wood or cosl fires,

steam, hot grease, oil, etc.; and all other accidents not elsewhere classi-
fied.

Occupational pneumoconiosis.--Includes anthracosis, silicosis, and
other occupational pulmonary diseases due to the inhalation of dust or fumes.




21

TABIE 1. - Sallent statistics on injuries, injury rates, worktime, production, and productivity
at coal mines in the United States, 1965-09
Excluding officeworkers Including officeworkers
1965 1966 1967 1968 1969 1965 1966 1967 1968 1969
BITUMINOUS COAL MINES
Number of injuries:
Fatal --- - 251 227 213 37 190 252 227 213 307 130
Nonfatal - - 10,071 9,617 9,506 9,135 9,k25 10,071 9,619 9,506 9,137 9,k2s
Total ---wmemmmmmsoomoomoonoooo- 10,322 R 9,719 9,kke 9,615 10,323 9,8l6 9,719 9,4l 9,615
Injury rates:
Frequency per million man-hours:
Fatal =--- 1.08 0.99 0.93 1.37 0.84 1.06 0.97 0.91 1.35 0.82
Nonfatal - 43.30 41.80 L1.bh Lo.89 Li.LL L2 .ok 40.90 40.58 Lo.ok 40.57
Frequency per million tons
Fatal ---- by .43 -39 57 .3k Lo R .30 57 3
Nonfatal - 19.63 18.06 17.33 16.86 16.86 ¢ 19.63 | 18.06 17.33 15.86 16.86
Severity per million man-hours: '
Fatal ---- 6,47k 5,919 5,571 8,245 5,013 6,342 5,791 5,455 8,072 4,907
Nonfatal - 2,769 1,981 2,247 2,580 2,269 2,701 1,939 2,200 | 2,526 2,221
Severity per i i
Fatal m-mm-m-o- 2,935 2,557 2,330 3,399 2,040 2,947 2,557 2,330 3,399 2,00
Nonfatal ------ 1,255 356 9ko 1,06k 923 1,255 856 sho 1,06k 973
Average severity, days lost per
injury: ‘ “
Permanent partial 752 614 625 739 600 752 1 61k €25 7391 €00
Temporary total - 37 33 3h 38 37 37 33 34 38 37
All injuries -- - 208 185 185 256 172 209 185 185 256 172
Average men working - 137,602 135,952 131,562 127,535 127,375 140,837 138,625 134,260 129,975 129,869
Man-hours worked =====---- - 232,613,020 ; 230,087,139 | 229,415,101 223,405,681 | 227,111,408 238,41k,264 | 235,180,203 | 234,273,697 | 228,206,868 | 232,316,502
Production - - 513,083,704 | 532,558,619 | 548,502,581 © 541,848,751 | 556,930,950 . 513,083,70k ! 532,558,619 | 548,502,581 | 541,848,751 | 558,930,950
Productivity:
Tons per man-hour - 2.21 2.3L 2.39 2.43 2.46 2.15 2.26 2.34% 2.37 2.41
Tons per man-day -- 17.55 18.41 18.97 19.25 19.49 17.12 18.01 18.58 18.85 19.08
ANTHRACITE MINES
Number of injuries: i
8 6 9 4 13 8 6 9 " 13
1,067 - 829 609 50k Loz 1,068 829 €09 504 492
Total ---==s==mmmmmm-mamesooooooo 1,075 835 €18 508 505 1,076 835 613 508 505
Injury rates:
Frequency per million man-hours:
Fatal g bl .73 .36 1.29 .ug 43 .71 .35 1.25
£5.16 60,64 Lg.27 hs. 7 13.85 63.50 59.00 L8.00 4453 by 4s
.5k Jhe .73 .3 1.27 1 RS T30 .35 1.29
Nonfatal -w==-=- 1.57 6l.2k Lg.87 43.86 7,99 71.63 6l 2k Lg.67 43.86 h7.99
Severity per million man-hours
Fatal --- 2,931 ,633 %, 369 2,180 7,704 2,854 2,562 b, 25 2,120 7,523
Wonfatal 2,00k 1,8uL 1,142 2,002 1,347 1,954 1,794 1,112 1,948 1,308
Severity per million tons
Fatal --- 3,219 2,790 b, bl 2,088 7,609 3,219 2,790 ,hok 2,088 7,609
Nonfatal ,202 1,954 1,151 1,918 1,323 2,20k 1,954 1,151 1,918 1,323
Average severity, days lost per
injury: .
Permanent partial 210 796 188 1,720 581 210 796 ¢ 188 1,720 581
Temporary total 29 oh 23 27 23 29 o 23 27 23
A1l injuries -- 75 73 110 91 182 75 3 110 91 181
Average men working daily - 11,132 9,292 7,750 6,932 5,927 11,411 9,541 7,097 €,073
Man-hours worked =--------- 16,375,359 | 13,671,866 | 12,359,293 11,011,239 | 10,072,530 16,819,078 | 1,051,607 11,318,383
Production =-------- short tons- 14,909,337 | 12,905,193 | 12,261,791 11,491,539 ; 10,251,165 14,909,337 | 12,905,193 11,491,539 !
Productivity: ; ,
Tons per man-hour 91 .9k .99 : 1.04 1.02 .89 92 | .97 1.02 .99
Tons per man-day - 6.56 | 6.85 7.21 7.62 7.45 6.56 6.68 } 7.0k 7.43 7.25
ATL COAL MINES ‘
Number of injuries: : i :
Fatal == 259 233 222 311 | 203 260 233 202 311 203
Nonfatal -- 11,138 | 10,446 10,115 9,639 | 9,917 11,139 10,443 20,115 9,641 2,917
Total —==mmmm—m—mm—mmmmmm—mmeeme 11,397 i 10,679 10,337 9,950 1 10,120 11,399 10,6381 ! 10,337 2,952 10,120
| ! i
Injury rates:
Frequency per million man-hours:
Fatal --- 1.04 .96 .92 .85 1.0z .93 .90 1.30 .84
Wonfatal K73, 42.85 41.8h h1.76 43.64 h1.92 ho.96 40.25 bo.g6
Frequency per mill : !
Fatal ----- g R) Lo .36 Rt L3 R .56 .36
Nonfatal -- 21.09 19.15 18.0h 17.ke 21.10 19.15 18.0h 17.ke 17.42
Severity per million man-hours: ‘
Fatal --- 6,241 5,735 5,509 2,129 6,112 5,609 5,394 7,790 5,019
Nonfatal 2,718 1,973 2,190 2,230 2,652 1,330 2,144 2,499 2,182
Severity per million tons ; i
Fatal - 2,943 2,563 2,375 3,372 2,140 § 2,955 2,563 2,375 3,372 2,140
Nonfatal i,282 882 Lk 1,081 931 i 1,28 882 ol 1,082 231
Average severity, days lost per !
injury: P
Permanent partial - 730 620 621 763 €00 730 €20 621 753 £00
Temporary total 36 32 33 37 361 36 32 33 37 36
All injuries - 196 176 180 2L8 173 ¢ 196 176 180 2L8 173
Average men working da 148,73k 1h5, ol 139,312 | 134,67 133,302 152,248 148,166 1he,091 137,072 135,042
Man-hours worked =---- 248,088,379 | 243,759,005 | 241,774,434 123u,h16,920 237,483,938 | 259,233,302 240,231,810 | 246,960,55¢ | 239,525,251 | 2L2,685,10¢
Production -short tons- 527,993,001 | 545,463,812 | 560,76h,372 | 553,340,290 | 569,182,115 7,993,041 | 545,463,812 | 560,76h,372 | 553,340,290 | 569,182,115
Productivit i !
Tons per man-hour - 2.12 2.2h z.32 2.36 ¢ 2.40 2.19 § 2.27 2.31 2.35
Tons per man-day -- 16.75 17.70 18.32 § 13.66 18.94 17.32 § 17.94% 18.27 18,54
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TABLE 2. - Worktime, production, and productivity (short tons per man-hour) data on coal mines

in the United States, by kind of coal and general work location, 1969

Average Avera, Tons Number
men a ge Man-days Man-hours Production, per of
working :yf, worked worked short tons man- opera-
daily actlve hour tions
Bituminous coal mines:
Underground mines:
Underground —---~------—o--oc 8l4,875 220 18,661,196 149,681,005 345,603,653 2.31 3,450
Surface =-----mmmoooememmao 10,564 232 2,450,148 18,440,872 [, e | el
Total or average ---------- 95,439 221 21,111,34k 168,121,877 345,603,653 2.06 3,450
Strip mines 20,887 2L6 5,129,341 40,963,633 197,397,279 L. 8o 1,591
Auger mines 2,649 140 370,994 3,050,098 15,930,018 5.22 Los
Total or average, mining -- 118,975 22k 26,611,679 212,135,608 558,930,950 2.63 5,536
Mechanical cleaning plents ---- 8,400 2Lé 2,065,067 15,275,800 | —--emmeemoo —- 439
Grand total or average ---- 127,375 225 28,676,746 227,411,408 558,930,950 2.46 5,975
Pennsylvania anthracite mines:
Underground mines:
Underground --- 1,397 236 330,145 2,304,477 2,066,463 .90 197
Surface =----ce--o-amcmmoon- 559 232 129,515 961,956 |  —eommeoeoo- — ] meaee
Total or average ----=--—--- 1,956 235 459,660 3,266,433 2,066,L63 .63 197
Strip mines ~---sm--—mmmcmmeeen 1,787 256 456,915 3,319,319 b,hg9,849 1.36 1oL
Culm banks 188 165 80,363 591,488 3,149,484 5.32 93
Dredges =--=-=mmmmmmcmmmmee oo 61 293 17,881 143,323 535,369 3.74 5
Total or average, mining -- L, 292 236 1,014,819 7,320,563 10,251,165 1.hbo k19
Mechanical cleaning plants -~-- 1,635 221 361,836 2,751,967 | ~~-mcmmmeen ———- 111,
Grand total or average ---- 5,927 232 1,376,655 10,072,530 10,251,165 1.02 530
All coal mines:
Underground mines:
Underground --------=-—==-=== 86,272 220 18,991,341 151,985,482 347,670,116 2.29 3,647
SUrfACE m=—mmmomom—mmmmmmmm - 11,123 232 2,579,663 19,402,828 |  —emmeeeeaoo P e
Total or average ---------- 97,395 221 21,571,004 171,388,310 347,670,116 2.03 3,647
Strip mines 22,674 2h6 5,586,256 4k, 282,952 201,897,128 4.56 1,715
Auger mines 2,649 140 370,994 3,050,098 15,930,018 5.22 495
Culm banks 188 165 80,363 591,488 3,1h9,k84 | 5.32 93
Dredges =--=-==m-mmmmmmmaeen 61 293 17,881 143,323 535,369 3.7k 5
Total or average, mining -- 123,267 o2k 27,626,498 219,456,171 569,182,115 2.59 5,955
Mechanical cleaning plants ---- 10,035 2h2 2,426,903 18,027,767 | ==mm=c——een -—-- 550
Grand total or average ---- 133,302 225 30,053, 401 237,483,938 569,182,115 2,40 6,505




TABIE 3. - Injury experience at bituminous coal mines in the United States, by general work location, 1969

Underground mines

Mechanical

S | e | n | e |2
Underground | Surface Total plants
Number of injuries:
Fatal --m—mmmmmmmmmmmmm e 1h2 13 155 25 3 133 7 190
Nonfatal:
Permanent total -------- 10 | ===---- 10 1§ ==--=- 1L | ------ 11
Permanent partial 1l 1h 158 17 1 176 I 180
Temporary total -------- 7,489 482 7,971 833 90 8,894 340 9,234
Total nonfatal ------- 7,643 496 8,139 851 91 9,081 3hk 9,k25
Grand total -----w=---- 7,785 509 8,294 876 ol 9,26k 351 9,615
Days lost:
Fatal —---mmmmmmmmmmmmm e 852,000 78,000 930,000 | 150,000 | 18,000 | 1,098,000 42,000 1,140,000
Nonfatal:
Permanent total -------- 60,000 | ==-=-n- 60,000 6,000 | ------ 66,000 |  —mm--- 66,000
Permanent partial - 85,110 8,325 93,435 12,385 1,740 107,560 480 108,040
Temporary total -------- 291,138 16,219 307,357 21,111 1,895 330,363 11,671 342,034
Total nonfatal ------- 436,248 2b 5l 460,792 39,496 3,635 503,923 12,151 516,074
Grand total ---~-----= 1,288,248 102,544 [ 1,390,792 | 189,496 | 21,635 | 1,601,923 54,151 1,656,074
Frequency rates:
Per million man-hours:
Fatal ---m-mmmmmmmmmem 0.95 0.71 0.92 0.61 0.98 0.86 0.6 0.84
Nonfatal ==-=-==--—-~-=- 51.06 26.90 L8 41 20.77 29.84 L2, 81 22,52 41,44
A1l injuries -----=-=-- 52.01 27.60 49.33 21.38 30.82 43.67 22.98 Lo, 28
Per million tons:
o R IR N L5 .13 .19 33| —--ee- .3k
Fonfatal ----=-======n== 22,11 | -mme-e- 23.55 b.31 5.71 16.25 | ------ 16.86
All injuries --------- 20,53 | —e=mm--- 2k, 00 L. hhy 5.90 16.57 |  —-=--- 17.20
Severity rates:
Per million man-hours:
Fatal —moemmememmmmmmce 5,692 4,230 5,532 3,662 | 5,901 5,176 2,749 5,013
Nonfatal ----=-r-==-===n 2,915 1,331 2,741 96k | 1,192 2,375 795 2,269
A1 injuries --------- 8,607 5,561 8,273 4,626 7,093 7,551 3,545 7,282
Per million tons:
[ 2,465 | —-m-me- 2,691 760 | 1,130 1,96k | ------ 2,040
Nonfatal -------==------ 1,262 | mm=—mm- 1,333 200 228 902 | —mmm-- 923
All injuries --------= 3,728 | —emmmm- I, 02k 960 1,358 2,866 | ----e- 2,963
Average severity:
Permanent partial -------- 591 595 591 729 1,740 611 120 600
Temporary total ---------- 39 3h 39 25 21 37 34 37
A1l injuries ----------- 165 201 168 216 230 173 15k 172
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TABLE L4, - Injury experience at Pennsylvania anthracite mines, by general work location, 1969

U i : ea
nderground mines Strip Culm Total Mechan:..cal Grand
mines | banks | D7°%8°S § nining | cleening total
Underground | Surface Total plants
Number of injuries:
Fatal -----meom e 7 1 8 3 e | e 11 2 13
Nonfatal:
Permanent total ~-w----- 1 eeeen | meen | oo amii el | mmen ] emceme | mmmen | ol
Permanent partial ------ -2 2 e 3 1 L
Temporary total -------- 195 22 217 115 10 | ----- 342 146 488
Total nonfatal ------- 197 22 219 116 10 | —---- 345 147 Lg2
Grand total -----~=--- 204 23 227 119 10| ----- 356 149 505
Days lost:
Fatal -----momcmmmmee oo 42,000 6,000 48,000 | 18,000 | ==mm= | am-en 66,000 12,000 78,000
Nonfatal:
Permanent total -------- | cceoec | cecn f cmicin | cemmen | cemoo | mmme b cmcemo el o
Permanent partial - 2,200 | ----- 2,200 75 | —mmem | emeem 2,275 50 2,325
Temporary total -~------ 4,710 334 5,04k 1,853 B B B 7,01% 4 205 11,239
Total nonfatal ------- 6,910 334 7,2kh 1,928 117 | ----- 9,289 I, 275 13,564
Grand total ~-—-~m---nn 48,910 6,334 55,244 | 19,928 117 | —meee 75,289 16,275 91,56k
Frequency rates:
Per million man-hours:
Fatal =---s-mmmmommmmmo 3.0k 1.0k 2,45 0.90 | meeen { —oe- 1.50 0.73 1.29
Nonfatal -----c--mmoooom 85.49 22.87 67.05 3495 | 16,91 | ----- 47.13 53.40 48.85
A1l injuries --------- 88.52 23.91 69.49 35.85 | 16.91 | ----- 48.63 5k, 1k 50.1k4
Per million tons:
Fatal =------m-no -- 3.39 | ----- 3.87 Y G EEEEETT —— 1.07 | meeme- 1.27
Nonfatal =---re-mme-acan 95.33 | ----- 105.98 25.78 3.18 | ----- 33.65 |  ~--n-- 47.99
All injuries --------- 98.72 | ~-ee- 109.85 26.45 318 | —m--- LT E—— by, 26
Severity rates:
Per million man-hours:
Fatal ----- - 18,225 6,237 | 14,695 | 5,423 | ---oo | oeeeo 9,016 L, 361 7, Thk
Nonfatal ---=-eem-oomana 2,999 347 2,218 581 198 | -e-- 1,269 1,553 1,347
All injuries --------- 21,204 6,585 16,913 6,004 198 | —-e- 10,285 5,914 9,090
Per million tons:
Fatal -----smecommemeeae 20,325 | ----- 23,228 4,000 | —mmem | —meo- 6,438 | ----o- 7,609
Nonfatal -=-=mmmee--aaan 3,34 | eea- 3,506 428 37 | meee- 906 | —-mm-- 1,323
A1l injuries =-------= 23,668 | ----- 26,734 i Log 37 | -e--- T34 | e 8,932
Average Severity:
Permanent partial -------- 1,100 | ----- 1,100 T5 ] ~—me= | memmm 758 50 581
Temporary total ---------~- 24 15 23 16 12 | me--e 21 29 23
A1l injuries =----=----- 240 275 243 167 12 | mmme- 211 109 181




TABLE 5. - Injury experience at all coal mines in the United States, by general work locaticn, 1969

25

Underground mines Strip | Auger | Culm Total | Mechavicall  oong
mines mines | banks Dredges ind cleaning
Underground | Surface Total mining plants total
Number of injuries:
Patal ---amm=mmmomamn 149 1 163 28 3| mmmme | mmmm- 19k 9 203
Nonfatal:
Permanent total --- 10 | ---=-- 10 T T 11| —--e-- 11
Permanent partial - 146 14 160 18 B I 179 5 184
Temporary total --- 7,684 504 8,188 o9l8 90 10| ----- 9,236 486 9,722
Total nonfatal -- 7,840 518 8,358 967 91 10| ==--- 9,426 kg1 9,917
Grand total ----- 7,989 532 8,521 995 ok 10| ----- 9,620 500 10,120
Days lost:
Fatal -----~--------- 894,000 84,000 978,000 | 168,000 | 18,000 | ~=w==} ----= 1,164,000 54,000 1,218,000
Nonfatal:
Permanent total --- 60,000 | -=---- 60,000 | 6,000 ~mmm=c | ~mmmn | -m-me 66,000 | —mm=-- 66,000
Permanent partial - 87,310 8,325 95,635 | 12,460| 1,740 | -----| ----- 109,835 530 110,365
Temporary total --- 295,848 | 16,553 | 312,401 22,964| 1,895| 1AT| ----- 337,377 15,89 353,273
Total nonfatael -- 443,158 24,878 468,036 | L1,lueh| 3,635 17| ----- 513,212 16,426 529,638
Grand total ~---- 1,337,158 | 108,878 | 1,446,036 | 209,424 | 21,635 1171 ----- 1,677,212 70,426 1,747,638
Frequency rates:
Per million man-hours:
Patal ------------- 0.98 0.72 0.95 0.63 0.98 | ———u= | —m-m- 0.88 0.50 0.85
Nonfatal ---------- 51.58 26.70 L8.77 21.84| 29.84|16.,91| ----- L2, 95 27.24 41.76
All injuries ---- 52.56 27.42 k9. 72 22,47 30.82(16.91}| ----- 43.84 27.73 ho.61
Pey million tons:
Patal ----m-==--n-- A3 e Ry L1k 19| memmm | mmee- B .36
Nonfatal 22.55 | ~----- 2k, 04 L.79 5.71] 3.18| ----- 16.56| -w---- 17.42
All injuries ---- 22.98 | ------ 24,51 4,93 5.90( 3.18} ----- 16.90|  ------ 17.78
Severity rates:
Per million man-hours:
Fatal ----- 5,882 4,329 5,706 | 3,794 | 5,901] --=--] =----- 5,304 2,995 5,129
Nonfatal -----=---- 2,916 1,282 2,731 935 | 1,192| 198| ----- 2,339 911 2,230
A1l injuries ---- 8,798 5,611 8,437 4,729 7,093 198] ----- 7,63 3,907 7,359
Per million tons:
Fatal ---=m--==-=n- 2,571 | -w=--- 2,813 832 1,130 | -----| ----- e 2,140
Nonfatal -=sm=--=== 1,275 | ------ 1,346 205 228 37| ----- 902 | ------ 931
A1l injuries ---- 3,846 | —-m--- 4,159 | 1,037| 1,358 37| ----- 2,07 -m---- 3,070
Average severity:
Permanent partial --- 598 595 598 6921 1,740 | ---m=| ----- 614 106 600
Temporary total ----- 39 33 38 2l 21 12| =---- 37 33 36
All injuries -~---—- 167 205 170 210 230 12| --=--- 17k 141 173
TABIE 6. - Number of injuries and frequency ana severity rates at coal mines in the United States,
By degree of injury, 1969
Bituminous -coal mines Pennsylvania anthracite mines A1l coal mines
Degree of injury Number Injury rates Nunmber Injury rates Number Injury rates
of of of
injuries | Frequency | Severity | injuries | Frequency| Severity injuries | Frequency | Severity
Fotal --mmmmmmommmmmmmm 190 0.84 5,013 13 1.29 7,7k 203 0.85 5,129
Permanent total ------- 11 .05 290 R e e e 11 .05 278
Permanent partial ----- 180 .79 475 L .ho 231 184 77 L6
Temporary total ----~--- 9,234 40.60 1,504 488 48.45 1,116 9,722 Lo, 9k 1,488
Total nonfatal
injuries =------=-m-- 9,425 b1 b 2,269 492 48.85 1,347 9,917 k1,76 2,230
Al injuries ~------- 9,615 Lo, 28 7,282 505 50. 1k 9,090 10,120 Lo 61 7,359
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TABLE 7. - Comparative injury data on bituminous coal operations (mines and mechanical cleaning plants)

with and without fatalities in the United States, 1969

Operations reporting
fatal injuries

Operations reporting
no fatal injuries

A1l bituminous-
coal operations

Number of operations 1/ -------
Production -----c-cmmcmaoooo
Proportion of total tonnage
Number of employees ----~w---ommee o
Proportion of total employees ---------
Number of employees per operation -
Man-days worked
Average days worked per man
Man-hours worked -=-------wo--
Average hours worked per man -
Production per man-hour ~-----
Number of fatalities --------
Number of nonfatal injuries -------
Fatality rate per million man-hours
Nonfatal-injury rate per million man-hours

183
88,336,601
15.8

20,449
16.1

112
4,899,349
240

39,026,924
1,909

2.26

190

2,004

k.87

51.35

5,792
470,594,349
8.2
106,926
83.9
18
23,777,397
2

22
188,384,484
1,762

5,975
558,930,950
100.0

127,375
100.0

21
28,676,746
2

25
227,411,408
1,785

2.46

190

9,425

84

hthh

1/ Includes totals of 5,536 mines and 439 mechanical cleaning plants.

TABLE 8, - Comparative injury data on Pennsylvania anthracite operations (mines and mechanical cleaning

plants) with and without fatalities, 1969

Operations reporting

Operations reporting

All anthracite

fatal injuries no fatal injuries operetions
Number of operations 1/ ===-e-=-mmmmeoomommmeceo oo 13 517 530
Production 1,108,573 9,142,592 10,251,165
Proportion of total tonnage - 10.8 89.2 100.0
Number of employees ---=------- T05 5,222 5,927
Proportion of total employees ~- 11.9 88.1 100.0
Number of employees per operation - Sl 10 11
Man-days worked --=-------aocmoooo 171,453 1,205,202 1,376,655
Average days worked per man --- 243 231 232
Man-hours worked =e=-------c--- - 1,215,636 8,856,894 10,072,530
Average hours worked per maen - 1,724 1,696 1,699
Production per man-hour - .91 1.03 1.02
Number of fatalities - 13 | eeemeeeae 13
Number of nonfatal injuries - - - 105 387 ko2
Fatality rate per million man-hours 10.69 | cmmeeemeo 1.29
Nonfatal-injury rate per million man-hours ------se-----e- 86.37 43.69 48.85

1/ Includes totals of 419 mines and 111 mechanical cleaning plants.



TABLE 9. - Number of injuries at coal mines in the United States, by principal causes of injury,

kind of coal, and general work location, 1969

27

Bituminous coal

Pennsylvania anthra-

A1l coal mines

mines cite mines
Principal causes of injury
Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal
Underground mines:
Underground:
Falls of roof 71 1,179 1 7 72 1,186
Falls of face or rib --- 6 293 - 8 6 301
Pressure bumps or bursts ------------- 3 8 -—-- i 3 9
Other falling objects -— 114 1 6 1 120
Falls of persons ==-- - 319 1 37 1 356
Handling materials --«-- 1 1,748 -— kg 1 1,797
Handtools --------=~==== - 378 - 19 [ 397
Stepping on objects - - 1hb . i —— 148
Striking or bumping - ——- 46 ——- 1 — L7
Haulage --=----====----========so—osmoo-mes 32 1,524 - 16 32 1,540
Explosions (gas or dust) -------=-mm--ee-ms - 5 1 8 1 13
Explosives 1 T0 - 1 1 71
Electricity - 5 320 - 5 5 325
Machinery --- 18 1,239 —-- 26 18 1,265
Suffocation - - ——— | meme= 1 —— 1 | em---
Mine fires -- -—— 33 - --- —_— 33
--- 103 --- 2 -—- 105
-— 5 --- 1 --- 6
137 7,528 5 191 k2 7,719
Shaft and slope:
Falls of roof --- I -— - - i
Falls of face or rib - - - 2 == -—- -— 2
Other falling objects --- - 1 b - ——- 1 I
Falls of persons --------=--- - 2 1h 1 3 3 17
Handling materials - —-—- 26 —-- —— -— 26
Handtools ----===-=---- - ——- 10 -—- -— - 10
Stepping on cbjects - - - L -— — - L
Heulage ---=--- - ——- 35 1 3 1 38
Electricity - 2 2 _— — 2 2
Machinery - -—= 11 - o= -—- 11
All other ---- -—- 3 ——- -— - 3
Total ==--==---—-mmm—mem————emo——mmem——meo 5 115 2 6 7 121
Total, underground =------=--==m====e-==== 1k2 7,643 7 197 149 7,840
Surface:
Falls or slides of coal or overburden ----- 1} eeee- -— -—= 1 -----
Other falling objects -=-----c=---n=n -—- 7 ——— -— -—- 7
Falls of persons 1 86 --- 3 1 89
Hendling materials - 1 166 --- 7 1 173
Handtools =------——--==-- -—- 3k -— 3 -— 37
Stepping on cbjects ------ -—- 12 --- -—- -—- 12
Striking or bumping -- ——— 2 —— -——— = 2
Haulage =--==~-=-= 5 121 1 6 6 127
Electricity -- 1 13 —— —-- 1 13
Machinery ---wee=-m==-—=--cm-—am——-—emmeooo L 26 - 2 I 28
Mine fires --- 2 - - -—- 2
——- 27 - 1 --- 28
13 496 1 22 . 14 518
155 8,139 8 219 163 8,358
Strip mines:
Falls or slides of coal or overburden ------- 2 22 —-—- 1 2 23
Other falling objects =-—=m=-=--=-==-- - 2 33 -— 2 2 35
Falls of persons ------ 1 151 -— 31 1 182
Handling materials 1 232 -— 28 1 260
Handtools ==----=--- ——- 68 - 11 -— 79
Stepping on objects --=-----e-co-—-mmooomcne- - 21 -— 1 -—- 22
Striking or bumping -==---==-----ss=---=e---- ——— 2 -—— ——- --- 2
Haulage ------==--- 2 135 1 20 3 155
Explosives ---=m=---mesommeccom-—me-——o-oenoo -— 7 -—- -—- _— 7
Electricity 1 9 .- 1 1 10
Machinery -- - 13 9k 1 14 1k 108
Mine fires - 1 13 1 —-- 2 13
All other 2 6k ——— 7 2 1
Total —----m==—m—=smmmmmme=m—m—=em————a-me 25 851 3 116 28 967
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TABLE 9. - Number of injuries at coal mines in the United States, by principal causes of injury,

kind of coal, and general work location, 1969--Continued

Bituminous coal

Pennsylvania anthra-

All coal mines

mines cite mines
Principal causes of injury
Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal
Other surface mining: 1/
Falls or slides of coal or overburden ------- 1 2 -~ --- 1 2
Falls of persons -- - 4 - 2 --- 16
Handling materials ~—- 26 _— -— —— 26
Handtools --~----a- —— - 3 —— 2 _— 5
Stepping on objects ~=-=-memmmmmooma oo - 1 -— 1 - 2
Striking or bumping - - - 2 —— - _— o
Haulage -------- - - 2 11 —— N 2 15
Machinery - —— 26 - _— —— 26
Suffocation ~~-- - --- 1 -— — _— 1
All other -— 5 —— 1 ——- 6
3 91 —-- 10 3 101
Total, mining 183 9,081 11 3hs 194 9,426
Mechanical cleaning plants:
Falling objects ——— 7 -— 1 — 8
Falls of persons --- -— 52 — L3 - 95
Handling materials - - 109 - 51 - 160
Handtools -------u-- - 17 - 8 . 25
Stepping on objects - - --- 6 - 3 _— 9
Striking or bumping - -—- 3 -— - —_— 3
Haulage =---=-cem 2 106 1 20 126
Explosives ---- -— 1 ——- -—- _— 1
Electricity -- 1 L _— ) 1 6
Machinery -------cee-aaooo L 19 1 11 5 30
-------------------- - 1 - - - 1
19 8 27
------------------------------- 7 3h4h 2 1h7 9 Lol
Grand $otal ----mmemmm e 190 9,k25 13 Lo 203 9,917

y Includes bituminous coal auger mines and anthracite culm banks and dredges.



TABLE 10. - Days of disab3lity from injuries at coal mines in the United States, by principal causes

of injury, kind of coal, and general work location, 1969
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Principal causes of injury

Bituminous coal
mines

Pennsylvania
anthracite mines

A1l coal mines

Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal
Underground mines:
Underground:
Falls Of POOF ~====r===m==m-mc—mmm-mm————noo= 426,000 99,038 6,000 154 432,000 99,192
Falls of face or rib --- 13,990 | ~=---- 212 36,000 1h,202
Pressure bumps or bursts 853 88 18,000 91
Other falling objects -- 3,640 287 6,000 3,927
Falls of persons ---- 15,692 1,357 6,000 17,049
Handling materials 67,606 Tho 6,000 68,346
Handtools =---------= 11,830 150 | mmeeee- 11,980
Stepping on objects - e 11 | mmem—e- L 475
Striking or bumping - 1,068 5 | aemme-- 1,073
Haulage -------na-==== 105,781 502 192,000 106,283
Explosions (gas or dust) 173 168 6,000 341
EXplosives --=-----===--- 9,206 17 6,000 9,223
Electricity 5,760 153 30,000 5,913
Machinery -=----=====-c-=-cm===-oo 59,358 984 108,000 60,342
QuPPoeation —-rmmmmmmmmmmmcmmmmmmmmmemmmmcmmom | mmmmeen | —eemm-e | 0,00 mmms 6,000 | —--e----
Mine fires - 1,078 | ==---- | <mmem 1,078
All other ---- 2,750 7 2,757
Pneumoconiosis =----=m====m--m-smmeocmmem-om-s ] msmmmeo 28,000 2,000 30,000
Total ==--=emm==-mmmmmemmmmmm———m—m—— oo —moe 822,000 430,287 30,000 6,835 437,122
Shaft and slope:
Falls Of TOOf —-m--mmemmmmmmmmmmcmmm—smmmmmemm | —ammmeo 126 |  --m--- | == | mmmmee- 126
Falls of face or rib ---- - 59 | o =emmm= | mmmme ] mmmmees 59
Other falling objects ------=--===--==--=----- 61 6,000 61
Falls of PErSONS --—-=-=—===-=-====-w===--==—-—=s 293 18,000 324
Handling materials - T T T B i T T40
Handtools ---==m=-=-=--== 191 § e----- 0 mmmm= | mmmemmes 191
Stepping on cbjects ~---- 89 | mmmemm | mmmm= | =mommme 89
Haulage -=-=-==m======c=========cocs-ocsoso-os L,11k 6,000 4,158
Electricity 37 12,000 37
Machinery ------------- o] | e | e | mmmmee- 2Ll
A1]l Other -—----=-emmmmcrmmcemmmmedme—memomess | mommmss 10 | ceemem | mmmee ] e 10
Tobal —-==mm=mm-me=mmmmmmmmemmmomm———e———e oo 30,000 5,961 12,000 75 42,000 6,036
Total, underground -=-------=-=====-====--==-- 852,000 | 436,248 42,000 6,910 894,000 | 443,158
Surface:
Falls or slides of cosl or overburdem -------- | 6,000 | =-----== | =mm-m- g mmmmo o B URRG L TTEER L
Other falling objects =--==-----=====-=--- - 205 | s-m--= | =me-- 205
Falls of persons ---- - 1,792 10 1,802
Handling materials - - 8,854 175 9,029
Handtools ~=========- - 8h2 32 87k
Stepping on objects ---=---m=---=----- - 43 | eemmee ] mee- 43
Striking or bumping - - 268 | mmmmem | mmee- 268
Haulage ---=-------- - 5,272 62 5,334
Electricity -----wrm=--m---cemmmmnmmm- - 115 |  m===-- | =mm== 115
Machinery -----------====---=---=---= - 6,577 51 6,628
Mine fires - 19 |  -e==-- ] ====- 19
A1l other =m--=----e--—-emmmemm———mom——mm— e 557 L 561
Totgl =-=mmmme--—emmmmmmmmmmem——emm——=s——ee 78,000 2L, 54l 6,000 334 8l4,000 24,878
Total, underground mines —-------=---------- 930,000 460,792 48,000 7,244 978,000 468,036
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TABLE 10. - Days of disability fram injuries at cosl mines in the United States, by principal causes

of injury, kind of coal, and general work location, 1969--Continued

Bituminous coal Pennsylvania ATl coal mines
mines anthracite mines
Principal causes of injury
Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal
Strip mines:
Falls or slides of coal or overburden -——-~a----=- 828 6 12,000 83k
Other falling objects ==s-----emoooc- - 1,552 L 12,000 1,556
Falls of persons ---- - 4,060 542 6,000 4,602
Handling materials ------=--eoco-n - 5,676 Lo 6,000 6,116
Handtools --- - 4,045 79 | —-eemmm- I, 324
Stepping on objects - - Lo 3 | e 11
Striking or bumping ~ - b R T [Tt 5
Haulage ------mcmmmacmommmmmaeooais - 4,951 326 18,000 5,277
EXplosives =-=--mee-mmmmmammooomoo - 288 | mmmmee | eemem | emaolal 288
Electricity - 306 15 6,000 321
Machinery -- - 15,702 483 8l ,000 16,185
Mine fires -----~---mmmmeeommmeoo - 609 | 6,000 |  e-oe- 12,000 609
All Other == --mmmmme el 866 30 12,000 896
Total =-mmem oo e o 39,496 1,928 168,000 41,42k
Other surface mining: 1/
Falls or slides of coal or overburden ----eme--- Lo Y I — e
Falls Of PErSONS ======m==m=meoommm oo mmcoooon kogs 6 501
Handling materials - 888 | emmeem | aoeea 888
Handtools =---=----- 5 T 12
Stepping on objects 2 L 6
Striking or bumping =---~=-=--ecmoommaoo oo Bl emmmee | e L
Haulage ---=---co-on 89 87 176
Machinery «---- 2,018 | commee | e 2,018
1 | mmmmee | ammea 1
39 13 52
Total —m e o e el 18,000 3,635 | ——me-- n7 18,000 3,752
Total Mining =----~--=-mo ool 1,098,000 | 503,923 66,000 9,289 1,164,000 | 513,212
Mechanical cleaning plants:
Falling objects -----2-mmmmmmmeeL 221 1 222
Falls of persons =--- 2,363 1,686 L, ohg
Handling materials 3,181 1,058 4,239
Handtools ---------- 514 131 6L5
Stepping on objects -—~e----oeeo- 119 14 133
Striking or bumping --=~--------- 12 | eeeeee | mmee 12
Haulage =-------=-- 4,601 677 5,278
Explosives - [ IR [, 6
Electricity -—-----mmmmmem o 137 2 139
Machinery - 813 669 1,482
Fires ----- L | == ] —e-=- 1
ALl Other ===e- o e e 183 ] —eeee- 37 220
TObAL === ==~ e o 42,000 12,151 12,000 b, 275 54,000 16,426
Grand total —------meeeom 1,140,000 [ 516,07k 78,000 13,564 1,218,000 | 529,638

1/ Includes bituminous coal auger

mines and anthracite culm banks and dredges.



TABLE 11. - Average severity of all injuries at coal mines in the United States, by principal causes
of injury, kind of coal, and general work location, 1

. - Bituminous coal Pennsylvania N
Principal causes of injury mines anthracite mines All coal mines
Underground mines:
Underground:
Falls of roof k20 69 Loo
Falls of face or rib ----- 167 27 164
Pressure bumps or bursts - 1,71k 88 1,578
Other falling objects ---- 32 898 82
Falls of persomns ---- Jite] 194 65
Handling materials - Lo 15 b1
Handtools ---------= 31 8 30
Stepping on dbjects - 31 3 30
Striking or bumping ---------=----- 23 5 23
Haulage -----=----==-==---—=-===---=-- 191 31 190
Explosions (gas or dust) - 35 685 453
Explosives 21k 17 211
Electricity 110 31 109
Machinery ---- 133 38 131
Suffocation -------m=mmmmmmmemmemcmemmem—-e- | mmme 6,000 6,000
Mine fires -~----------- 3 | 0 m=eme- 33
All other --- 27 L 26
Pneumoconiosis 5,600 2,000 5,000
A1l CBUSES =—==-=m=m=S==mmmmeo————em——emm——en 163 188 164
Shaft and slope:
Falls of roof ----=-=-=-c---====-- 7= 32
Falls of face or rib - 0 S 30
Other falling cbjects -------- 1,222 | === 1,212
Falls of persons 768 1,508 916
Handling materials 28 | ee--- 28
Handtools -----=---- 9  r  mm==- 19
Stepping on objects - 22 22
Haulage ----------- 118 260
Electricity - 3,009 3,009
Machinery ------s-s-===----s=-=-enm--=- 22 22
All other ----=---—-=--=sce----somomem——oeo— 3 3
Al]l CAUSES —===,--—-e-m-=e-m——mo-—-ss-—omm—s 300 1,509 375
All causes, underground ------------=------- 165 2ho 167
Surface:
Falls or slides of coal or overburden -------- 6,000 6,000
Other falling objects -----=--------- -- 29 29
Falls Of DPErsons =---=----======== -- 90 87
Hendling materials - 89 86
Handtools ---—m=========-=-= - 25 2k
Stepping on objects -------- - b b
Striking or bumping - T N 134
Haulage --~---===-===-=-- - 280 866 311
Electricity ------=---- [y (R NPT L3t
Machinery --- — 1,019 26 957
Mine fires =--~-- o R A T T ) 10
A1l other ---~----v-===- 21 L 20
A1l CBUSES ———mm=m-m---—-m—mem——meo——em——es= 201 275 205
A1l causes, underground mines ------=----=--- 168 2L3 170
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TABLE 11. - Average severity of all injuries at coal mines in the United States,

by principal causes

of injury, kind of coal, and general work location, 1969--Cpntinued

Principal causes of injury

Bituminous coal

Pennsylvania

All coal mines

mines anthracite mines
Strip mines:
Falls or slides of coal or overburden ---~------ 535 6 513
Other falling objects - 387 2 366
Falls of persons - 66 17 58
Handling materials - 50 16 Le
Handtools =e---aooooo 62 T 55
Stepping on objects - 19 3 19
Striking or bumping - 3 | aaees 3
Haulage ---~--=acenn 124 301 k7
Explosives --- L L1
Electricity -----co-momoomooooo 631 15 575
Machinery --------w--oeeooooeooo 876 432 821
Mine fires - L72 6,000 8l1
A11 other ——e--meee L 195 b 77
All CBUSES —-m-mmmm e 216 167 210
Other surface mining: 1/
Falls or slides of coal or overburden -=---m-—--- 2,03 | e 2,031
Falls of persons 35 3 31
Handling materials --~-----oooommoooo o _____ L O 34
Handtools --------oo—o 2 k 2
Stepping on objects -- 2 L 3
Striking or bumping -------- 2 1 eeee 2
Haulage ---- 930 22 716
Machinery - 78 78
Suffocation i e 1
A1l other 8 13 9
All CAUBES === === el 230 12 209
Mining average, all CAUSES ~~m---—wemmmmomomm- 173 211 7k
Mechanical cleaning plants:
Falling objects ---- 32 1 28
Falls of persons -- L5 39 43
Handling materials - 29 21 26
Handtools —-=-=---mn 30 16 26
Stepping on objects —m=-m-memmmoomomooooo 20 5 15
Striking or BUMPIng ----=---mem-emeecmmmococmaes L e b
Haulage ~----- ————————— - 154 318 180
Explosives - 6 | aaaas 6
Electricity -=---meommmmmaoooos 1,227 1 817
1,079 556 899
----- 1 ———ee 1
10 5 8
A1l CAUSES === =mmmmmm e L 154 109 14
Industry average, all causes =—---------c--—o-. 172 181 173

y Includes bituminous coal auger mines and anthracite culm banks and dredges.



33

on L€ ogT 916 T2 -- --- | ot 9T - 4 --=-- - -- of LE 08T 6 T2 -- --- ToU30 TTY
0s LT 008°T 26 T - --- [ A - Lo = - -- 18 8T 00g°T an T - - e e mmm-m—de--- STBTI23EW
I2y3o TT® FUTTPURY STTUM mmaoﬂfﬂma wain.a
9 9 Ehh 2 == - 9 9 m- T - - - 9 9 | - T --- -- - Rt bt et it - qoB Io ‘yoox ‘TeAD
10 X8> FurpeoT OTTUM soToT3aed Butdld
=13 9€ 93 €2 T -- -- |8 9 i T Rkl - -- 53 LE sL e T - A -- --- swed
rofianuos BupTTessuT 20 Sursow CBUTTDURH
12 9T 01T of 2 - EESE BELEEhd -- R --- ----- - -- T2 9t oTT o€ z -- --- --------- sTeTII}EU FUIFTOq-FOOU
e 12 === 64 - -- --- == == L] --—-- - -- Tz T2 ----- [ === -- --- —mn---=-- §3d0X SI[M IO BITH
6 LE 218 9TT £ -- Rt -- --o- - -- % LE cle 91T € -- T - STTRY
1e 1€ £9T 95T € - ki f g ----- - - HE € €91 148 € - --- —-mmmmmemmmomesmsosemoomooo S9BTS IO HOOH
92 92 -=-=- LL --- -- |8 g | -1 e § - - -- g2 g2 | - 69 --- -- --- --- -~ - TBOD
LE LE €€ ™HE N -- - T2 12 == - - -- 6€ 6¢ €€ G1E 4 -- - sasqury 0 ‘satg ‘sdoig
:sTeTIo3eW BUTTPUEH
133 £€ R LT - - EA 2h --- z | et - - et et - ST m-- - --- -==----- X230 TIV
e L2 - L - --- 9 79 ——--- 2 - - -- €T €T - & - - - mmmmmem—mmomm——-—emm-o-e--—--=os 7003
f5IoppeT ‘SPTOJJBOS JO SMMTTRI 0% 3ug
20T 20T ————- 9T - -- - ———-- - ———— N - -- 20T 20T 9T - -- -—- —-- Azeuryoeu FuTsow Io Furzerado STTUM
6gh <9 === €1 -- T €351 o1t mm--- e | - - e¢ 25 0T --- -- --- —mmmmmo-—----- STRTJ2EW FUTTPURY STTUM
[sI4 oz ———-- e -- -—- ————- -- ----- --- ----- - o2 oz 2 - -- - am———— -~ paezey Isyjour Furdeoss 2TTUM
1UOTYBASTS WE WOLL
133 €€ 09 L0T T -- - | on oh -m-- Rk - -- 23 23 9 g6 T - b R mmommmso-—mesooos ----- 2ou30 TIV
LE LE ----- FAS --- -- T 1T ~mmm= —---- - -- 2h eh 7T --- ~= m—- -=~ Azsutyoem Butsouw Jo Burjersdo STTUM
L L - 2 --- - ————- - P Gt Bt - L L e 2 -— - - mem—em—mm——- juURXIND OTI303Te Aq PaSTE)
9€ 9t i 9 --- -- - ki == ----- - -- 9E 9t -- 9 --- -- --- --~ Buryesiq xo Furddrrs STO0IPUERY WOIL
HE HE - 64T --- -- - €z ¢ | - | gt | ---- - -- 9€ 9€ —eme- T --- -- -—- mmmmmmmmc-~--- STETI8YRW JFUTTPURY STTUM
€h j4 009°€ g T -- --- —---- -- -——-- -m--- - -- TEh 13 009°€ 8 T -- - —emmen--- paezEY J3yjoue Furdeoss ATTUM
(TOART oules UQ
rsuosxad go sTTRF X0 sdITg
€T €1 - L --- -- - - | e Dot et - - 13 €T - L m-- -- --- -
€EE GE 6T --- -- T oy | 0= S —---- - T HE He ----- T --- -- ¥002 10 10D JO SOPTTS IO ‘STTOX ‘SIUSTY
64 65 2T - -- - ----- -- ---- --- ----- - -- 65 65 ----- 2T --- -- --- mmmmmmen aredax
Jopum Ageuryoeu o juswdinba SUTTTE
1€ € 09 €n T - - —-m-- -- -m—-- N - - T€ T 09 £ T -- --- -+ TerIsgeuw BurpTs 4o ‘BuryjTus ‘FurTTON
7T T ————- 3 - - - ———— -- ———- -_— - - - HT HT | -mem- 6 - - -—— -- sa@Iomod fg pzo»f xo paddoap sq030q0
€€ 33 62 --- -- --- 13 18 —-me- T - - -- 1€ € - Q2 --- -- — - “—mmmo- B siaqury Jo sdodd
159000q0 20 STETIZYEU FUTTTES A3UI0
8LE°T S0T —mm-- 6 --- - € 88 el¢] —-—--- T —---- - -- HIL'T LoT ----- 9 --= -- € mmmmmmmommmmomees sqsang a0 sdumq sanssaxd
woldF ﬁmzmpaa 20BJ X0 Joox JO STTBA
85 g5 | - gL --- -- --- -- - - - -~ 85 gs | - gL -- --- —- - —m-m-- o mmmnmos - asu3o IV
1< 0% <L T T -- -- wm——- B B - -~ hid 0% 9} ™ T -- --- §370q Jook mcﬂﬂmvm:ﬂ o m:ﬂam&mua STTUM
ot €z —--- 9T -—-- -- 6T € mm--- - -- He 2 - €T - -- —-- sdoad do zsqury FurTTnd 4o Sut3yss oTTUM
6T 61 Bl 9 --- - --- 2T - T - - -- for4 oz | -—--- < --- -- B it - Joox usop BuTyeq Io Jurisay STTUM
9Le €S 00T 9L T -- € - - --- ----- - -- 9Lle £6 fole3d 9L T £ - mem———— ——— - BurpeoT =TTuM
112t T2 ----- g --- -- 2 4 f ----- T ----- - -- TSET g2 maem- L --- -- 2 --~ (seutyoem FutuTm TTEsBUOT Pu® SISUTE
snonuTquos SUTPNTOXs) Iayzoue o3 29BTd
SUTHION SUO WOLJ AISUTUORW FUTACW STTUM
8T 8T —=--- T - -~ Rl Bl - .- -—- | - - -- QT [*19 —-——= T - - = | e ----- soutyoew SuUTUTU T[TeMSUCT
Burgersdo 1o dn BuTyzes ‘BUTAOW STTUM
€9 €4 —--—-- T - -- --- EEEEL] -- ———-- -—- ——-n- - -- 54 [ #T --- -- e T - soUTYORY SUTUTW-STONUTIUOD
Surqesedo o fdn Bui3les ‘SurAoW STTUA
€€T €€ 02T 8 T -- T Ly Ln ----- € --=-- - -- gET 2t 02T 44 T -- L B smmmmmmmmmmmen e (suotgeaado
IOUTH SNONUTJUOd BUTPNIOXa) FUTUTW BTTUM
1q1a Jo 3983 JO STTBA
onh e Q20T | L3 4 T 9 9e R T - - ah 2t gz0‘T | 922 4 T <t —memmmoe- mmmmmmemmmmmommm s 5430 TT¥
[ [ -——-- € - -- -——-- N B R - -- [ & | ----- € --- - - B et B saoeTd SuTIOM
aAT10® UT saed BuTosTd IO SuTAOW STTUM
€le 9 9T T9€ -- ST —---- -- - e - -- €le 9€ +9T T9E g -- ST $4T0q JOoI BulTTe3sur Io Furredsad oTTUM
€he 6L 00€ ™ -- 4 2 z ----- z | - - -- ne 08 00€ 6ET 2 -- 4 sdoxd Io xsqury FuITInd 40 FUTI4S TTUM
2gh 89 m-—-- o -- € 1€ 1€ —--m- T - - -- €61 69 —---- &€ -~ -- € —————-- wock umop Suryes 40 BuTyssy STIUM
981 L9 89 69T 2 T et 000‘9 -- —ma- REE B - T 96 L9 89 69T Z 1 TT e smmmmmmmme- BUTPROT STTUM
gLE 16 ----- oz --- -- T -—--- -- am--- - m———- - -- gLE L6 - oz - - T --- (souTHowW BuTUTW TTRAMSUOT DUE SISUTE
SNONUTRUCD BUTPNIOXS) J8YIOUR 0F soeTd
BuUTHION SUO WOIT AISUTYORW BuTAOW STTUM
6% HE 02T 9T T -- --- -- —-ee- --- - -- 6€ HE ozt 9T 1 -- --- - - sauTyoBWw ButuTu TTEASUOT
Surqersdo Jo ‘dn PuTy3es ‘BurAow STTUM
620°T 29 | ----- el --- T €1 - -- —---= N - -- 620°T 29 | ----- 2L -—- T €1 ————m - --- SOUTYORW PUTUTW-SNONUTFUOD
m_:ﬂﬁmno o ‘dn Surg3es ‘BuTaou STTUM
939 8% 339 nit € z 6 T€ T€ - € 1 s - -- 885 65 239 T € 2 6 —-mmm-- —mmmme il (suotgeiado
ZoUTW SMONUTYUOD FUTPRI0XB) SUTUTW STTUM
13001 o sTTRd
pumoIBIapu
SHNIA ANNOWDHIANN
setanl | Tesoy | Teraxed | Tejon | TeTaded | TRAOL satanf | Teioy | Teraded | Tej03 | TEIIEL | 19303 seran? | Te303 | Teviued | Teson | TwIRIed | T930L
“utr | frexod [ gueu £arziod Teaed cur | Azered | queu Aavaod TeYR: Sut frezod | gueu faeaod TesBg
o —wey, | -®wxed sy, JusuRIIEg v —weg | ~wuIag —weg JUSTRULISY TTv —wog, | -ewIsg -wsg, JuauwuLISd

£yTIends 38mIBAY

s3Ta0luT JO ISU

Ay129098 oFI8Ay

seanfut Jo Taquny

£31a0A9s 8BRI2AY

gaTanfutr Jo Jaqumpy

ssuTW TEOD TTY

SoUTW 4TOBIAUR TIUEATASUURZ

SOUTW T®OO SNOUTWMITH

01300 dom TeIdUsB pue AUl Jo sasnEy

696T

Tn[UT JO 56a85p DUB ‘UOTFEIOT YIOM TeIsusd CAI0[U] JO SaSnRD PATTRYSD '[BOD JO DPUTH Aq

$33235 PosTHn oUF

U7 SoUtW [800 3€ SaTLi(UT jJOo K3TIBASS oFedost pus Jequuy - ‘gl TIAVI



of of === 18 -- -~-- |12 T2 m---- € ----- - -- 4 SE e --- -- --- -- I3uje IV
870‘T 1 Rkl -- T gT0°T w© o - 4 mm--- - T == -- R B e -- -
13SMp 80D Jo $8F Jo suorsordxm
£9 it 82T 162 < -- T ---- -- - --- ----- - -- €9 ™ g2t 62 < -~ T - Tmmmmm e -=-- J9U30 TTY
L9€ 09 S1g'T | ose 9 -- 2 - -- Raath - ----- - -- L9E 09 6.8°T | oSz 9 -- et STmmmmmemmo—s --=-=---- 230 ‘outyoew
€QIa “Jool pue sYoNIy O1X10STS
9TTGOW IO JBD 3T330YUS UasM3Oq Pozosnbyg
902 £y L --- -- z - -- --- - - -- 2 £n - TL -- g -==-- JI9A0 UNI IO FPUI}S
T2 12 4 --- -~ - ----- -~ --- -m--- - - T2 T2 ] -- === =----- --- gtoddng
no BUTHOOUW SIONIy OTIFR3T3 ITTQOU IO
- SIBD AT3JNYS WoIJ 0BT IO JOOI JO STTRL
ISYONIZ DTILOITS STTQOW DUV $I82 I[FINUS
[ =2 29 --- = - | ™| - T --=-- - - <2 ==t - | --- -- --- I9U30 TTY
ot ot et --- -- --- - - --- == - - oT oT -=--- =3 --- - - ~--==-----=- 88ernEy Uo saToTdaed FUTATL
6€ 6€ =--- ] 9TT === et - | e 8 ----- 13 - -- off of mmm- o ETT - - === - 83739
Jo0£34U00 JJO 10 uo Burgysf 1o BuTpry
Lz 2 ———— 4 -- - --- <4 44 ----- T —---- - -- o2 o2 - L4 - -- --- ekttt ~ puey £q sawo Burddoap o
‘Butysnd ‘Burrind wWoXy sureiss zo sdiTs
96 € L9€ 9 € -- - 2 2 ——--= T mmm-- - -- L8 LE 19€ 4 € -- Smmmmmm— oo a8sIney uo soTqed Io sadoy
€9 6¢ 009 22 1 -- --- ———n- -- - ----- - -- €9 6€ 009 22 T -- --- m--mm ~=====---- Suttdnooun 1o Burrdnop
:33eTOBY SNOSUBTTIOSTH
69T Ly 00T¢e <6 € -- T Lz L2 wm--- € m---- - - HLT gn 00T2 26 € -- T mmeommooes o= SIOJOW IO SIBO
woIy 10 ut Furdmm( g0 ‘BurddiTs ‘SUTITRL
83¢ 349 000°E [+ T -- T €2 €2 ----- 2 m-—-- - -- L1y 29 000°E €2 T -- T {Toxjuod
JISPUN 30U SI030W IO SJIBD) sABMEUNY
e £ 160°T | oL € -- gz |- - m———— --- -——-- - - 2 €1 L60°T | oL £ -- H (TOI3UCD ISPUR SIOIOW IO SIWD) SUOTSTTION
LgT ™ [eler] ot € -- T 1€ 1€ m——-- T | - - -- 16T TH ooZ 6E £ -- T - SI030W IO sIed FUTTTBISY
61y 29 000°E | €€ T -- 2 ----- -- --- ---- - -- [ [43 000‘E | €€ T - [ - SJUSWL T8I
185 LE 09 6T T -- 2 2 2 == T - 809 6¢ 09 g1 T -- z Smmmoomosmes-- ISUR0 TTY
TOE [43 06 H8 [4 T € ----- - ==--- hae ----- - - ToE SE 06 8 e T € ---= BUIPTL Jo Buriwsadp
6T 6T ----- 2 -- - --- ———-- - --- heabt - -- 61 6T ----- g - - --- = - Burddorp 1o ‘Furysnd ‘BurTIng
2 g€ 9 9 T -- - |z g ----- T ----- - -- 6€ S 9 s T -- --- -- ---=- BuriEaq
I0 ‘JuryooTq ‘BurdBeads ‘Suryojiag
600°2 T - e ~-- -~ T ----= -- mmmee -—= —---- - - 600°2 HT [ ----- 2 —-- - T —===-===-2s----- Burrdnooun 1o Burrdnop
1Joox JOo ‘ISquITy
€qTI pUB IOj0W JO Ted usamlaq pozasnbg
€91 HE e - -- T 3T eT et T -m--- - - 161 HE ----- 1 gE - -- T == I8U30 TTy
Lo€ 2€ 2To‘T [} 4 -- € —m—-- -- ~——-= --- - -- L0E 2 20T (93 4 -~ € | mmmmmmmmmeeeee- ~-- ButpTa Io Surywtedp
65 oT oot L T -- - - LS B LR - -- 65 ot 0% L T -- -—= -~------- Burddoap 1o ‘Burysnd ‘BurrTTng
65 6% 9 8T € === - -—--= - -- 14 64 19 8T € - - | - mm———————e -- -- BuTywaq
a0 ‘BuryoTq ‘JurdFesds ‘Iuryojimg
8% 43 Hl2 LL 8 -- - ooe -- 002 --- T - -- 9 43 sge LL L -- - ====------ Burtdnooun zo Furrdnop
1§J090UW IO SIBD
usamlaq pazesnbs Jo ‘Iea0 wna ‘yonisg
1 efe TRl
€2 €e i - -~ --= 4 g s T | - - -- €e €e -=--- 9 === -- == ----==-- 8309(0qo gsureFe Burdumq Io FUTHTIYS
L2 L2 ot it T -- -~ mm—— - | - - == - - Le Le ot i T -- - SINoy TT®
uo BurHIoM STIUM SOTIn[UT Pusy I0 ssuy
62 62 6 -- --= 9 9 m-m-- T | - - -- oF of - 06 —-- -- --- mmmmemmme oo s308lqo 2s00T wo Sutddeng
64 64 er -—- -- --- F4 z ————- € === - -- <9 59 === 6 --- -- - sq08fqo dieys 1eyjo Io sTreu uo Surddess
:s309lqo
8500T Jo daeys uo Buissuy o Burddesg
[ z€ 526 9ET z -- i I [ - T ----- - -- =3 2t 626 SET z -- === 8930 TTY
Hie w2 -—--- 00T - -- -— € € - T - === - -- 12 L2 m——— 68 -— - - mm————— ~~=---- U0 pajIon
§102(q0 IO STOO3PUBY woay s3TOT4red FuTAT
LT LT - 2T -=- - --- L2 Lz b === - -- ST <T oT === -- -=- “=m==---- SJISVIOMOD JO SPUBY UT STO03 TTY
gt 8n 05 [ T - = i - iiaininid === = == gh eud T T - - mmmTesmes——e-me—ee--- §70q JOOXI TTEQSUT
03 PSST STOOY IS0 IO SSYOUSIM DPUBH
6 6 mem—— 9T --- - - ----- -- - - | - - -~ 6 6 ---- 14 --- -- --- ---- sueg
L L ~--- | oT --- R I -- - - ——--- - -- . 1 ----- | oT --- -- --- memmmmmeoome R - sTsaoug
2z 22 ---—- | T - - --- 1€ g€ | - T —=--- - - ez 22 on --- - --- mmmemmme- mmmme----mess-- SJEBQ IO STEQMOID
8T 8T R ) h - - | et g1 === T Raabi - == 8T 8T R I - -- - DOTs 10 sIsmumy
£€ 33 ----- L --- - == g g Eabhe T - - - HE HE €2 - - --- —--mes---------- 5OZPR IO (S99UDYEY CsOXy
has T m-=-- 6 === -- --- € € -—-- 2 =---- - -- €T €T L --- -- - - sYot1q
: STOO3PURY
PANUTIUOS~ -PUNOISISPUL
PENUTUOD~-SANTH QNOOWDHANA
sspmf | Te303 | Teraded [ Tejos | TWIRaEg | TR0l saTaml | Twjoq | Teraaed | Tegoy | TeTaasg| Terof ssrml | Tejos | Terysed | Tesoy | Tersaed | tesof
-ut Arsaod Juau ALrexod Tegeq -ut Arexod qusu Liexod Teted -uT Arezod qusu Lrezod TRYEL
v EIchA -BULTISg ~may NUSUBULISJ TIv ~umy, —BULIa] -wsg, NUSTRWISG TV —wag -BUISg -mag JUSUBILISS
£31a8A85 SFerasy SITAN[UT Jo Jsqumy £3TI9095 vfexeny S9TIMfUT Jo Jaqumy A1T19408 e8BIoAy $3TINLUT JO xoqumy UOTAEIOT HA0M TeaSuS3 pue LIafur jo sesney
S9UTW TBOD TTV SSUTW 83TOBIYIUB BTUGATLSUUST S8UTW TBOD SNOUTWNTE

3l

PINUTQUO)--69ET ‘AIM[UT JO 53105p PUB 'UOTFB00T WO (915008 LInlur Jo $3sTe0 paTte3sp TROS JO puy Kq §63839 PIITUD QU3 UT SSUTH TBOD 3® SSTI(UT Jo A3TI545S soedoie pus JoQUnN - ‘2T FI4YL



35

19T 68 186 w96°L oHT oT anT 88T [ 00T‘T 68T 2 - 4 s £9T 68 LS GQLESL €4T oT LET —---—------ pUnMOIBIepUn ‘9FEIIAR IO TEIOL
000°% - 000°€ | -=--- e % --- | 0003 -- 0002 --- T - - 009°s - 000 | ==t T 1 §TsOTUOdOIMAL]
62 6z | -—--- Hl -- --- ® ki B 2 - - - ot o€ | - =1 --- - —--mem--memommem—o-= IS0 TTV
€ L3 ----- T --- - B e -- - —--n- - -- HE HE --—-- T -—- -- --- mmm---------- §8JTJ POTTOIZUOD WOLT SUING
e L 002 S T -- --- - -- - ----- - -- 1E q 0oz 9 T - —- mmcmm—-——---- STBTIS}BU SATSOIIOD IO
pINTy AIojqeq WOLF SUING IO SUOTFRITIIT
HT HT --=-- 2z --- -- --- ----- -- -—--- - ——--- - -- +T HT —---- 22 --- -- - ~--——- (saToT3ed BUTATI IO ‘SBUSELY
‘suinq) BuTpTas OTI309Td IO suaTL}e0y
H w o} - 2 -—= -- -—= - ———-- -—- - - - R 1 ELEEES 2 -—- - —-- —-—-- DUTA IO 3JBIP WOIF SOTOTHIEd FUTATL
:SOSMBO SNOSUBTTOYSTH
£6 (44 —— 6 - - - ———— - ———— - - %4 (54 ———— 6 - - - 298 ‘ourToses ‘Tro Burpord¥s Io Butuang
ot ot | -—--- gt --- - --- ----- -- -—--- --- ——-e- - - ot ot —---- g1 --- - --- mmmmmmmmen---- TETIOfEW 20 jueuduby
9 9 T -~ -—--- -- -——-- --- —---- - -- 9 9 ---= T --- -- --- ZoheAnoD 374
15941 I9Y30
28 28 ----- 4 --- - --- ----- -- ---- - —---- - - 28 28 —=--- S .- - --- mmmemso-ommmm—-em-ooee----=-- S3UTF SUTH
19917 WOIJ UOTYBO0JJNS PUB SAITI UTH
0009 -- ——e-a ——--- - - T 000°9 -- ———-- - ——--- - T ——--- - ———— ——-= --- -- --- mmmmmaemmmmue-——- $25B8 OUTE TBIMJBU WOLL
: (Burieprows 1o SIWET] ou) UCT4BO0IING
et 85 086°T o c -- == 86 —--- € ---- - - €21 49 086°T eh [ - --- it m----s---- I3U30 TTV
0009 -- ——--- —-—- -——- -- T -- N - m——— - -- 000°9 -- ——--- am—-- --- -- T mmmmceemem—------ gJoddns jnO FUTHIOUN
£IsuTyYRW WOII S0BF IO JOOX JO STTBL
4 2€ GET €T z -- -—- | - -- —-- - - - -- h 2€ GET €T 2 -- - e ————- - sauTyovW BUTUTW TTRASUCT
gurgessdo o ‘dn Buryzes ‘BuTaow oTTUM
€ee L8 190°T [qa3 € -- 4 ——-- - ——— --- ———-- - -- g2 LS 190°T STT € -- 4 P et -- £3UTYOBW FUTUTW-SNONUTIUOD
utqesado zo ‘dn Burgqes ‘Burow STTUM
ot ot R === - --- S < sm--- T ---- - -- ot ot amo-- ot --- - - —mmm-mmm-mm-mm-o------ quaundpnbs BuT9T0Q
Joox £q uUOTIOW UT 338 seTotyaed FUTATA
18 s 9g - - T £ £ ———— 1 ———— - - He 2T ———— 28 -— - T (Lxautyoed SuqToq-goox 3denxs) ALxsutyosu
£q uoryom uT ges s9TOTIIRd BUTATL
g€ 4 [44 1T z -- - -——— -- - ———— - -- of 4 [44 TTT 2 - fmmmmmmma—-—e--———- S3UTUOWW FUTPBOT PUE
Surutw 3deoxe autyowm Lus BuTAOW STTUM
[ se ----- 6t --- .- --- —--=- -- ———-- == —---- - [4] 52 ----- 6€ - -- a-- B bl - s3T0q Joox FUTTTBISUT
JI0F pesn (STTTIP qdaoxa) qusudinbs Iamog
Lot LE zze cle 1T -- € -—--- -- - - - - L0T LE 222 2Lz T -- € -- 1709 JOOI BUTTTBGSUT I0J STTTIP A240d
LT €€ one T T -- T Tz e ----- L —---- - -- 82T HE ong 19 T -- T -- (Surgroq Jool Iog 3deoxe) STTTLR I9KOd
L8 14 ---- L --- - - 9 9 9 —a--- - -- HT #T ----- T --- --- z0RoAu0> ssderog
96n €L ---sm | 68 --- -- € T T ----- T - -- 805 92 ----- gt --- -- € mmmmmmmmmmmm oo --- speay ButpBOT
-JT9s J0 seufyosw JFUTPBOT BUTAOW STTUM
38 £9 [4% Phics T - 2 [as ot - T —m-en - -- 4T €9 454 oMt T - 2 - --- (spBaY
BuTpeEoT-JTPS BUTPNYOUT) SIUTYOWM FUTPEOT
e e L -=- - == Q8 88 T ----- - -- 7T T —---- 9 --- - --- —---- sJof3AUOD I3YEUS pUB ‘39¥onq ‘UTRUD
61T LE 9L 9 -- 1 ----- -- - --- mm-- - -- 61T 1E 802 gL 9 - mmmmmmmeememeoeom-—-a--- SJ0ARAUOD 3T3E
6€ 6 88 === - --- €2 €2 - Z - - -- 6€ 6€ - 99 --- - - —e-——---- gouryoRu JuTuTw Furjesedo STTUM
k2 22 et --- -- - - . - - -- 2e a2z - 2 -- - ——mm-——- souryoww SutuTuw dn Jur3435 STTUM
<€t of ———-- 9 - -- T | - -- - --- - -- €T of ——ma- 94 T -------- sautyomu BuTUTW FUTACW STTUM
: £I2UTYDIEN
9T 9T -——— 82 -—- - --- ———a- -- ——--- -_— -—--- - -- 9T 9T -—--- g2 - - == - I8Ue TTV
€5 FAs 00# HLT T .- T € € T .- - -- +S T 0oh €LT T -- T memmmamm—memem-——- quaudinba dFETTEY PUE
Aasuryosm sTqejrod Io STTQOW UO SITARD
[ <z -=me- T€ --- -- --- 98 88 == O - - £2 £z ----- | 0E - -- --- -- 55X0q UOT4OUN( JO SAUIFTAS JNOINH
4914 hns ----= [ --- -- T m—--- -- —e——- - -- [444 T ——e-- oT -—- - T mmmemomesme-- SOUTYOWE BUTPBOT IO BUTUTH
T HT ----- ) o2 --- -- --- L2 12 T ——e-- - - #T T 61 --- -- --- memmmm—m----- SJBD ST3AMYUS IO SIATIOWODCT
aT ST —=m-- 2 - - - o€ ot ----- T ----- - -- 49 ST o2 --- -- --- fmmmmmemmemesooo------ S3TNOITO BUTIUBTT
10 zomod jususmIsdiUes IO JUSUBNISG
9eh 22 (93 TT T -- T ———— -- —m——- --- —-m-- - -- 981 22 1T T - T mmmmom—-= -339 ‘§J03BISUAZ SISWIOISURLI
oTh oT === 92 - -- 2 S 4 == T mm--- - -- Hweh T L2 --= -- 2 fmemmmmemmmem——---- 8T0d O BITA A2TTOIL
1 {53UsuIy IO syxeds JurpnTour) £3TOTAO3TI
It T e I --- - R - - -- I s R --- - --- Tuse TTY
€52 ™ 000°€ €1 -- --- -- ----- - | - - - €52 ™ 000°E £T T - --- XOPITY
£€00°E 4 - T -- T -- ————- -—- B - -- £00°€E 4 ————— 1 --- -- T fmemmmmmme———=--———- §J03BUO33P 0 sde)
T T ----- 2 - --- -- - --- -—-- - - T T == 2 --- -- --- ----- oyows saATsoTdXs WIF UOTIEOOIING
L2 Lg R HE - -- .- T ----- T ----- - -- g2 82 —---- 2y --- - - eemmemmmcmmme—------ SqUSWFRIT BULATY
T B 6 -=- - -- ----- --= -=--- - - T T ----= 6 --- -- - -~- zeTTTd 30 QT YBnoauy BuTyedaq 3045
459 ST 00s' | 9 T -- e B -- wn--- --- —---- - - [12°] ST s | 9 T -- --- B ----- 35BTq IO JOUS AIMYBUWRIL
:5oATSOTAXS TRTX}SNPUT
isquaSe FuTyesiq puUT SAATSOTAXE
PANUTHUO)~-PUNOIBIIPUL
PINUTFUOH--GENIW QNNOYDHIANN
setanf | Tesos | Teraged | Tejol | TRTAIRL | TRI0D soranf | Tego3 | Teraed [ TR0} | TETIIB | T®I0L seranl | Tejos | Terased | TR0} | TEIRISd | T930L
—up | Aaexod | qusu Aresod Teysd —ur | £aezod | quau Arezod TerRd -ut frexod | quou Arezod Teted
TV -uwag ~BUISg -mag, FUSUBILIO v B chA -BULa] -uaT, UaUBILIS] v -usg, —BwIog w3, JUSUBULIST
£3TI8A55 3FBISAY saTmlur Jo I qumy £9Taanes oFmIsAy gaTanfuT Jo JIaqumy Ay1aonss aFeIsny soTlur Jo I qumy ©OT4800T Hloa Tedsued pue Amlur Jo sasw@p
souTw TwOd TTY S2UTW 23I0BIUIUB BIUBATASUUS] SOUTW TBOO SNOUTWNGTH

penuTIuOn-~§G6T AAM[UT JO 504F9p PUB UOTFEIOT XIOM Teiousy TATa[UT Jo 5esnEd DALTPIOp (1800 JO PULH AQ 'S9983§ DPIITUA SU3 UL SSUTH Teoo 3% SoTan[Ut Jo X3TIoAss 2.

Ton® puUe Zsquny - 2T FIAVE



36

T T - |1 - -- N -- - -—- -—-- - - T T - T --- -~ - T8Y30 TTY
9 9 — |1 - - B -- - --- - - -- 9 9 - |1 -- --- Azsuryorn
£q uoTjow ut 388 saroTjaed BUTATI
9 9 ———- T --- -- --- - - ———- --- m———- - -- 9 9 —=—-- T --- -- --- ~-- SSUIYOeU FUTPEOT pu®
Futumw 3dsoxe seuTyoem Aus Suraom STTUM
7T HT ----- € --- -- --- —m-e- —m——— --- —---- - - #T HT mm—-- € --- - --- -= S3T0q JOOX SUTTTEISUT I0J STTTAP IoM0d
7 : - T --- -- - -——— --- - -- 4 4 ----- T --- -- - == (BuT3T0q Joox 1oF 3dedXs) STTTIP Jomog
19 L9 m———- 2 --- -- --- m-—-- -- - --- - - -- 19 L9 ----- g === -- == (speay
SutpeoT~-JTas wq:@:ﬁu:av sauTyovm SuTpwoT
"2 He - 2 --- -- -—- ————— - ———-- --- —m=-- - -- e He ----- z - -- --- === SI0£3aU0O TG
s AzouTyoRy
oT oT - T - -- - === -- i B - -- oT oL s T - - == --- 18930 TTY
HTO'E 12 1 - -~ T -——-- -- - -——-- - HTO“E 12 - T --- - T STTmsssooosss SZBD BTRNUS IO SSATLOW0DOT
0009 - | e —— --- -- T ———-- -- - -~ —--- - - 0009 - ----- - - T mmmmmom- mm-m-e- ===---- S3IODITD FuludTT
a0 remod jusuBWISdTUSS 10 JUSURULIS
t(sousELF 0 syzeds BUTpNToUT) A3TOTAZ0ITT
2T eT T - - --- -—--- -- =——— m=- - - L et | -m--- T - - - 1930 TTY
o9 o 9 - - --- - -- - - - - - 9 on —---- 9 - -~ mmmmmmm- mmmemme- ------ "032 ‘suryoBw
- €qTa “JOOX pue SYOUIY OTIFOSTD
STTqoW 10 IO STJ4NYS USAMREq pazasnbg
ISYONIY OTLDRT2 STTQOW IO SIBD ATIJNYS
6 6 ==--- L --- -- --- 3 6 RER 2 - - -- 6 3 m---- 1 - - --- S9T9q
T0£24u00 F30 10 uo BuTy}e® o BurpTy
it 1T ——— L - --- - -- —-——- --- —-m-- - -- LT LT —-—-- L --- -- --- mmmmem—emee- sBeTasy Uo saTqEe Io sadoy
12 12 T --- - B R -- ————— - -——— - -- 12 12 - T --- -- --- --==-s-----==--- urTdnosun 1o SBurtdnoy
:38RINBY SNOSUBTTIOSTH
4 26 -—--- 9 --- -- --- L2 L2 -—— T - -- 15 K| - 4 --- - --- mmmmeomso Dttt —=~-=-- SI0J0W IO SIED
woxy Io ut Furdmml 1o ‘SutddiTs ‘BurTTRd
6 6 - T - -- - -~ e --- - - -- 6 é - T --- -- --- BurTTRIay
oz oz ————- ] - -—- -- —-——- --- —mm- - -- 0z oz | ----- z --- -- --- e e ==---- BurpTI 10 Burjeasdp
1JOOI X0 ‘IaquTg
‘4TI PUR IOI0W IO IBD U22MYSq PIZodNbg
96 T <8 - € --- - T 0009 - - - —m—- - T <g <g ----- € --- -- --- a9le TTY
000°€ -- 000°€ | =--—- T - .- -- —---- --- - - - 000°€ -- 000°€ | ----- T -- --- SUpTa 1o SurqeIsdp
<T ST ----- £ “—- -- --- ——-—- -- Rl R - -~ ST ST S £ --- -- - s mm-mmes === Burrdnoomn 1o Surrdnop
1sI010W I0 SIED
U92415Q PozZosNbs I0 ‘I8A0 UNX IONIARS
- 199%nEl
4 4 m———— T --- -- -- ———-- -- -=--- --- ----- - -- 4 < m-—-- ks - - - mmmmme Rt ~-=---- SINOF TT®
uo mzciok STTys s3TINlul PUBY JI0 d3Uy
™ ™ P 2 --- -~ --- - -- - ~——- - -- ™ e 2 --- - el I e ~~ §9030qo0 9s00T uo Surddesg
€ € —_— T J— -— _— _—— .- ——— —— - -- £ € ———— T -—- - -—— mu.om.nﬂo dreys ayjo o sTTeU uo Surddsag
:8309(qo
98007 10 dsBys uo JurTesuy go Purddeig
61 6T ----- oT --- - --- - - - | - - -- 61 61 ---- oT -=- - - sToOYpUEy
<€ 144 e --- -- R - --- - - -- <€ 43 - | et --- -- - IPU30 TTY
[ <€ - 2 --- -- --- —m——— -~ --- —---- - -- 4 [49 —m--- 2 -- --- —e-mm-- m==e---—ss----- 53d0Z 2aTM IO SITH
e e z --- - --- —m——- -- --- m---- - - 2 12 —n=- g -- Rl B mm-omes Sl R C R R L
HS HS Rkl 4 === == Rt el - b mmmm - -- s #$ mm- otz his i T=0p
6 6 ——— L -— -— [ mmee- -- -—- ————- - -- & 6 ———— L -— -- --- —_———— ====------- SJRQUIY IO ‘soTq ‘sdoxg
ISTRLIS)Ew SUTTpuey
0z oz ----- 2 - -- --- —mme- - --- - == - - 0z 0z m=--- C - - - ayge Ty
000°9 -- m---- -==-- - - T =m-- - -m--- R - b 0009 = - Rt - - T mmmesommeo mm—-ome - ------- 038
“s19ppRT .mvﬂow_«wom JO 2anTTIBI 03 dng
100 “f €1 e T --- -- 2 0009 -- m-- mm——- - T Loo‘E €1 i B 8 - -- mmmmem—ooe mmmmmme- sdoTs 2o 3yeys wmoq
oT oT —— T - -~ -— —— R -—- | e - - oT ot | ----- T -— - \Cmnﬁnumﬁ Buraow 10 Burgeasdo oTTUY
9 9 - T --- -- - - -- - m—- me--- - -- 9 9 —-- T - - Rl -=--- sTeLIogew BuTTpuey STTUM
{UOTHBAST® UT WO
1 et ----- 6 --- -- .- # ] 4 == - -- HT HT me--- L --- - mmmmmome- =mmmm - ==---------- I3U30 TV
<z <2 - 2 --- -- --- £2 €2 m---- T ----- - -~ 9¢ 92 - T --- - --- "m==s--------- STRTISYBW SuTTpuURY STTUY
L6 L6 T --- -- -—- va—e - -——-- --- - -- L6 16 ——-n- T --- -- --- ---==~=--- PIEZRY J2Yjour Furdeosds STTyM
1TOAST Swes ug
isposaed Jo sTTBI 1o sdils
#T0‘2 12 mm——- z --- -- T ----- - | - --- - -- nro‘e w© | - g - - T [ e 3430 TTY
ot oT mm--= e --- -- --- === -- ----- --- - -- 0T ot ~---- 4 --- -- --- - safeo FurrTeq
1890900 I0 STRTI24BW FUITTey I9U30
ot of - 2 m-m-= -- --= ----- - R B - -- biY of m=-=- e --- -- --- §3T0q Jooi SutTTegsur 1o Furaedsad oTTum
IQLI I0 298I JO STTRL
92 92 [ --- -- --- —-—-- -- ----- --- -=--- - - 92 R - g == -- --- 3430 TTY
39 65 - T .- - - —m—e ————- --- - -~ 65 65 ----- T --- -- --- §370q Jooa ButTTe3suT Jo Jupsedssd a1ty
9T 9T —---- T - -- --- -- mme- --- —m——- - -- 9T 9T | ----- T - - ~-- sdoad 1o szaqury SurTind Jo BuTqges STTUY
:J00x Jo STTeq
:adoTs pue gJeug
. PINUTIUOY -~ SANTH ANNOWDEAANN
STl | Te303 | TeTred [ Tejos | Terared | Tesop seTanf | Tegoq | Tetyred | Tejos | TeT4aEg | TRjog seTanf | Teq0n Tergaed | T¥30% Tet3aeq | Te3ol
-ut Arsaod qusu Krezod Te1Rd -uT Lregod quaY Arxexod TB3eL -ut Lrerod qUSTU Aregod Te1ed
v -mag -Bursg -usy, JUSURILIS] v -uay ~BWIDT -way, JUBUBWISg v -wa], -BULIST —UB ], FUSUBLISG

£3TI8838 a8vasay

SaTanluT Jo asqumyy

Aq1a0808 aFwIoAy

SBTIM{UT JO Taqumy

£9T0485 a8eIony

SSTIN[UT JO Iaqumy

saUTW TBOD TTY

S8UTW 8]TORIYUE BTUBATASUUS]

SBUTW TBOD STOUTUMYTH

TOTYEIOT {IOM TBISUST pus Am(uUT Jo sesne)

PIMUTUOY-~EORT "AIN[UT JO 83499p PUE TUOTFE00T TIOM {elousd 'AInl[UT JO S95080 POTTEI2P '[ROD 3O DpUTY Aq

7893835 Pe3TU 83 UT SoUTW TBOD 38 SSTAN[UT Jo 371515 oFererw puE IeqmMy - ‘2T WIAVI



|
h iy s 9 - -- == | e N B R - Lt L S S 9 - - - b Smemmmmmmmmos memmm (Tox3u00
Z5pUN 51030W IO SI8D) SUOTSTITOD
62 6z | ----- € - - — ] - — e N - 62 6z € - -- - === ==----- gI0j0W X0 §IBD JUTTTELSY
6T 61 | ----- T - -- R -- - - ----- - -- 6T 6T e -=- -- --- m——————- - - Isy30 TV
qt g | ----- T -— -- - ————- - e - ———-- - -- g1 9T —-e- T --- -~ --- ButpTa 20 Burgerado
1UOTFONIFSUCD
TTel usemiaq Pozesnbg
10T lot | - |6 i i B B -- e L I Lot | ----- < i e ---mo- daWio Ty
7eST 9 RAR e - - T 0009 - - - " T o o | T 3 - - SupTa Jo Butgedady
" A z - -- | =2 -- - --- - -- 1 L | - z - - FUTHBAQ
I0 ‘Furyoorq ‘FurdBerds ‘FUTUDITHS
56 64 2HT £ € [ R R EEa i BT - -- %6 6% HT € € - --- R -=--- gurTdnosum 1o Furtdnop
: :quoudynbs TTeL
usenyaq pezesnbs Jo ‘480 UNI fONIE
:ofeTney o3ed-auly
i : 9%eTnER
HET HET z —- -— — ———— - ————- ——- ——--- - -- HET #ET ———e- 2 -v- - - | - -- 5908(qo0 7suTsfe Burdumq IO SUTHTILS
f 0 L .- - — —— - —— P - - ki v mm--- L -— -- -—- ———————— —=----- 59030qo 3s00T uo Jurddeyg
[+ [ — < _— - PR - a——— ——- wm—— - -- € € | ----- 4 -—- - - sq08fqo dreys asyze Io sTTeU uo Sutddesg
15909(qo
2s00T xo dieys uo BurTesuy o Furddesrg
2 T2 09 T T -- - T [ T - 92 £2 09 ot T == - -
€€ € ] - L --- - R B - - --- - - €€ 33 m-n-- L --- == ---
o € SL € T -- R - e --- - - =l € 3 € T -- ---
it LT - g - - --- ot | ----- 2 - - LT It ] - -- ---
s G -1 2 - b --- - e --- ---- - - [ 9 R - -- --=
T 2T € --- -- --- -- - --- - - -- [ 2T - £ --- - --- -~----- 59ZD® 10 ‘S15UD3EY ‘SIXY
< 3 1 —- -- | - -- - -- - E B s Rl - -- - - ~------ YT
1 sTOOYPURY
69 w9 Lot € -- --- Te e | ----- [ - - L 99 €€2 20T -- --- - IeY3o TTV
n 4 7 --- -- --- ————- - - --- ——--- - - k] # —een- # -- --- STRTI}8W
Ioyj0 TT® BUTTPURY STTUA $aToTHIed BUTATL
S < ---e- z --- - - 4 z ----- T ----- - -- L L mm- T --- -- - - -- sued
T0RoAUCO SUTTTRISUT Io ‘FurAom ‘BUTTPURH
T 2T ———- T - -- — ] = -- ———- --- B - 2T 2T ————- T - - --- sTeTa990m BuT4T0q-JOO%
of of ———-- 2 --- -- - [ - -- ----- B - of of ————- 2 - -- --- mmmmmmmes mm-mmmmo ~~-= 59001 ST IO DITH
[ sz | -m--- 2T --- -- --- ERnnal B LI Bt --- - - -- 52 s | ---- 2 - - - STTed
z€ z€ L --- -- --- -- - - | - - -- 2t s ----= 1L --- --- mmmmmmmoo - -- 23e[s JO ooy
£09 9T g --- -- T o - | - - | - - -- €89 gT | - g - - T i 800
L2 N 12 - .- - | 69 69 —--e- T ---n- - - <g [ .- | %2 --- - --- smmmmmmmsoo -=--m--- JoquNT Jo ‘5913 ‘sdodd
gTRTIOYRW BUTTPURH
12 L2 4 - -- - - e B - - - - L2 L | -mm-- 6 -=- - mmmmmmmmsmooooe- wmmmmmmmees a2U3o TLY
6e [ € - -- --- == - B --- ----- - - [ 6z | ----- € - - R st 00
‘szoppel ‘sSPTOJIBOs JO 2JNT[TEF 03 ang
2T 2T S T - - - ———— - J— J— —— - - zT T ——— T - -== Azauryoeum Suraom 1o Furjersdo STTUM
LE LE - s --- -- - 2 g | - 2 | - - -- i i ---- ot -- --- STETISJRW SUTTPUBRY STTUM
1UOTHBASTD UE WOLJ
99T 9T ----- 6€ == -- T 9 9 - T | - - - oLT A /€ - - T - a9yjo TTY
S z | - T -— - —_— - [ — J e - - 2 z | ----- T - - -—- —-- Azeuryoew Huracw ro Jurjersdo STTUM
6 6 - z - - ORI — | -mm-- - ——- - - 6 6 —— z - - -—- --- Suryesadq a0 HurddiTs STOO}PUBY WOILY
9T 9T - e - -- - | - -- --- - - -- 91 9T --—-- 2z --- -- --- mmmoomooo- -==-- STBTISEW SUTTPULY STTUY
1ToART dWes Up
:suosaad Jo sTTBI J0 sdITS
T €1 m——-- T --- -- B - --- —e—— - - €T €T ———-- T --- - === mmmmmmmmmeo mermmmm-oo ~==---- IGO0 TTV
9€ o€ ————— € —— - - —m——— - - ——— - -- 9€ 9€ ———- € -—- -- - ¥0oOZ X0 TBOO JO SOPTTs IO ‘STTOX ‘saysnyg
an o T - -- I -- - --- - - -- o 2] Rt --- -- --- - aredaz
aepun Axsutyosuw Io jusudinbs SUTTTEL
oT ot | ----- T --- -- --- ——--- ———-- - | - - - oT ot | --—--- T --- -- --- - sTeraejew SUTPTTS J0 ‘BUTyITys ‘SurTroy
62 62 —m—-- b --- -- --- - --- --- —---- - -- 62 62 ———-- T --- -- --- --- zeyIomod £q umoayy Jo paddotp syoalap
153080q0 a0 sTETIS}EW SUTTTRE I2U0
000°9 -- —---= —-——- --- - T - -- == --- —---- - -- 0009 R B Bnh --- -- T BuTUTW STTUM
1USPANAIAAC IO TBOO JO STT®RA
:soRZMG
GLE ] 000°E 02T T - L 605°T €T == 9 ----- - 4 [olel 92 000°€ #TT T -- 4 ----- adoTs pue 3Jeys ‘eferoar 10 TBICL
4 [ 2 --- -- --- ———-- -- --- ----- - -- g S mmm-- 2 --- - --- bt it - x9u30 TTV
T T | ----- T --- -- - ——--- -- - | === - -- T T ————- T -—= -- --- ----=----- (saroryaud SuTATy 10 fsoUsTELS
fsuanq) BuTpTa4 OTIF0ITS IO SUa LYY
1898NBD STWOBUBTTSOSTH
1 penurquop--2doTs pue 3JBUS
PENUTIUC)--SANTH INNOUDTAIND
sotanf | Tejoy | Teraxed | Twjo3 | TBTIIBd| TE3OL sotanf | Teq03 | Terared | Tel0% TeT3IRd | TI0L setnl | Tejos | Tergasd | Tejoy | TRT3IE] | TEIOD
-ut hzerod | qusu Arezod TelRL -ut Arexod [ qusu Axerod Teyed -ur | Lawrod qusu frezod Tequd
TV -way, ~BULSG -may, QUOUBILIST TV —may, BTG BichA TUBUBMISY TV ~wer ~BULISg ~wag, JusUBULIa]
£11a2425 sBeIaAY S3TIMIUT JO JSqump RyTI9498 38RIGAY sarTanfur Jo Isqumy Ry1I0408 28BIBAY s2Tanlut Jo Iaqumpy UOT4RO0T YIok TEI2URT pue Lmur Jo sasmE)
S3UTW TBOO TV S2UTW 93T0BIYITE BTUBATASUUS SIUTW TBOD SNOUTIMGTH

PeNUTGUOD--696 T

TXIn[GT Jo 9oAFep DUE TUGT3E00T Waoh T9ioUD

TATn[UT Jo 935760 DPATTE3sD (1800 Jo Puli A4

7557995 PAITI oU3 UT SSUTH TE00 38 SSTANfUT

JO A3tdoAos oBEioAe pue feoqumy - g1 FIAVL



0LT 1 865 88T 09T oT €91 £ne €2 00T*T L1e 2 - ] 99T 6€ 65 TLEFL 8sT ot 56T --- SOUTW punosdIspun ‘sfelsae a0 TLOL
%02 €€ 434 H0S HT - HT ¢z ST gz | = - T 102 HE 565 2gn #T - €1 | mmmmmmeeeeee- 20vzams ‘aBeIsaw Jo TR30L
6¢ 66 | ----- 34 - -- - - R s | e - .- | s 66 | -=e-- €1 - -- i 2230 TTY
2 -2 (— z - - EECTSR [ - _—— ] e - - 2 z ] e---- 2z -— - -—- - $9aTF PATTOI3UOD WDOIJ SUIng
2 z | eeee- € -— - -— R I . - - z 2 | m-e-- £ - - R R (STRTISIBE SATSOILOD IO
INTF AX979BQ WOLJ SUINQ JO SUOTYBITIIT
1 ¢ | —mee- 6 — -- --- H | = T | ----- - -- 4 s | ----- g LT B e R (s9ToTaed BuTATy 30 ‘seusELy
fsuIng) BuTpTem OTII0STS PUE SUTA}LIY
T T | - T -— -- B I - | = — | =e--- - - T T | ==--- T --- -- B SRR PULA O 13BIDp WIF sOTOTIRd FuTATg
i{SISTBD SNOBUBTTSISTH
oT ot | =---- 2 _— - e -— | A m— ] meea - - nT oT 2 -— - -—- *01@ ‘surrose? ‘Tro SutporTdxe Jo SuTuang
1SSATF WOIJ UOTYBO0JINS PUB S3ITI SUTH
H6T Ln £9¢ S 2 -- S e -] =--- --- - - -- HET Ly €95 4 [ -- --= a0 Ty
€2 € | -=--- T -—- - -— —-— e —— e - - e €2 | ----- T - - -—= -~-- 030 ‘aredsa XOJ 90BJINS UC SIUTYORY
H | - € --- -- - - - | e - -- # o - € -=- -- R B e AzsuTyoew
- £q uotqom ut 398 saTorgaed BUTATI
I JE S BT T - -- - | - - | = e - -- I | ee-- T - -- e | mmmmmmmemmeemee e S9UTYORW JUTPBROT PUB
Buturw 3deoxs suryoww Aue BuTAOW STTUM
%9 6 005°% 9 T -- --- 92 9 | -—-—- g | eee-- - -- T06 T 005 L T -- e e - Aroutyosw sovgans LIBUOTIRYS
Lyo‘e w6 | e i --- -- n |- -- e - - Loe w6 | - I --- - 0 o0y
¢8I19Z0DPTTRq ‘SSUTTSeIp ‘STOAOUS Jomog
oz 0z | ----- 2z i -- R R - - 0z 0z | ----- ] -~ - --- STTTIP IoKOg
€L 6 002 2 T - | - | - - --- - -- £L 6 002 2 T - R B saoforucd §ToH
: AzouTyOEy
000°9 R R e IRt --- - T - -~ | - == | - - 000°9 i kb BEEEE --- -- T I8U30 TTY
HT H#T | mm—-- z - - B P B -— | =m--- - HT wTt | e H —-- -- e et h e R LT qusmdnbe oFeTney puw
Lrsutyoem oTqejIod IO FTTQOW UO STQE]
F1d gt | -ee-- 4 —-— -- --= L e T - -- F1 -4 ST 4 --- -- - | - $9X0q UOTJOUN[ IO SBUDITAS 4NNy
9 9 | ---- T - --- e Bt - - - - 9 9 | ----- T --- -- --- seuTyoEw BuTpEOT 0 BUTUTH
f L B 2 - [FYSTEE I - e - -— 4 | ----- z -— - - SIeD STINYS IO SIATIOWOIOT
€T gt | ----- T - ~~ ——— ) —meen - R - -- €T €T | ----- T -—= -- === | emeemeeeeo *03e ‘sI03BISUSS ‘SIOWIOISURLL
T T | ----- 2 J— - T S N R —— e - - - T | ----- F _—— - i B atod 10 sxmu LoTTOay
(seusely o syzeds wzﬂusﬁu:..nv A9TOTI909TT
of oy | --—-- 2 --- - N B e - | - - on oY 2 --- - --- uoTy®lzodsuRI} I3ERM
=] [t 1€ - -- --- HT HT | mmee- --- - - -1 e | ----- €€ --- -- R 092 ‘seTTqowogne ‘sIogowas ‘syonzy
6EE 92 0z T -- T | - e - - 6EE 92 o6 0z T -- T | e (fenTrea) SfeTney oPe8-prepusls
#90°T 9L 1 - -~ T R B - -- 90T 9L | ----- [ -- T 20730 TTY
PAGHS RE | =e-e- T --- -- T | = - | - E B - -- LT0°E HE  f -mee- T -- T - UOTHONIISUOD PUE SIDNIG OTIFDSTD
STTAOW JC IBD 2TINYS USOM]DQ pazasnbg
E1us 14 00E 2 T -- S B = | - i - - a8 8T 00E z T -- -
lel't §T 4 - A N R LRt BERbAt - -- laL't 8T s == g
F e | == 2 - R R -- G BT - --- 2 2 2 -- - ----- 2Bwmey uo saToT3Ied BuUTATg
0z oe - T --- -~ RaCE Bt - - | - e oz og | mme-- T --- -- R puey £q saed Fupddosp ro ‘Buy
~TTnd ‘Burysnd mosy sureIls Jo SATTY
oT ot | ----- é - - - u L e | == - -- T et | -e---- L - - R B oFemey uo saTqed 1o sadoy
T2 2 | ----- [} --- -~ e | - - - B B - -- T2 T2 | ----- g == -~ --- (Buracowm
qou sred) Furrdnooun o SurTdno)
198eTNEY SNOSUB[[0STY
61 6T | ----- 1 --= -- == === -- ] e el B LR - -- 6T 61 4 -=- -- == | mmmmemmececcceea quemdnba TTRI WOLF
Zo ur Jurdml zo ‘FurddiTs ‘BurTTsg
9 9 | === T Rt -- == | - - - Rl L - - 9 9 | - T - - - (ToT3U00
ISPUN 30U SIOIOW IO SIed} sArMemny
:PeNUTUO)--2Fe TRy oBBS-suUTH
:pIRUTIUO) - -9FBTNBY
1 PSNUTYUO) -~ 20RIING
PONUTIUO)--SANIH QNOSDHAANN
ssTanl | TB309 T8732ed | T304 TeT3T8d | T830L ssTanf | Tejol Tetared | 18309 TeTATRd | TRI0L satamf | T=30% ToT3aEd | Te30% TBI3IRd | TR30]
-ut ARrexod ausu Arexod Tereg -ut £reiod qusu Axviod TB38d -ut ALrexod quau Kreaod Tereq
v -mWag, -BmIsg -msg, JUOUBWLISG v -wS, -HULISg ~me, JUSUBILISS T ~ma] -YULIag -uRy, USUBWISg
UOT3eO0T NIoM TeIsusd pus Linlfur Jo sosne)
£3TI8n0s oBeIasy SoTm{UT Jo Zaqumy A31a0n08 aFBIOAY saTanfur Jo Jaquny A3Ta2a08 aFeISAY seTanlur Jo Xsqumy
S8UTE TBOD [TV g2UTW 23TOBIYIUR BIUBATASuusg SOUTW THO2 SNOUTUMATH

PANUTHUOY -~

'SP PUB “UOT4BI0T JIoA T®Isusd "AI[uUT Jo SoSNW0 parlesap ‘180D JO PUIN Aq ©sag®e3g poIuN 9Uy UT SoUTW [B0O 3B SOfan[ul Jo £3TI5ASS oFeIsAT DUY JoQUDN - “gT FIAVI



€1 £ | - z - -- --- - -- —- —-nen - -- €T €1 R I --- - -=- - --- I3yjo TIV
o 2 | ----- z i - . <1 T E S - - 09 88 RV, T - -- - qusndinba oBFeTNEY
puw Axsulyoww aTqejdod Io STTAOW UC SSTUE)
926°T g R —-- -- L - .- -—- - - -- 926 T SE e S - - T “mmmmme- S9¥0q UOTIPUN[ IO SAUOITAS FNOND
€L €L | ----- T --- -- - | - -- - .- ----- - -- €L €L === T -~ -- --- -=--m---o--m---- seuryoEW FUTPEOT 0 BUTUTH
T T | - T ——- - IR (S [ e —— — | mmee- - - T T | ----- T -—- - -—- mmmmmeeee - - 5J80 8T14NYS IO SSATIOWODO]
T +T ——— T - - —— | - ~- ———— -—- ———— - - HT T ———— T == - --- —eamm--—- *D99 ‘SJ0jBISUSE SIBUIOFSUBIT
:(seuseTy I0 syaeds SurpnTour) A3T0TI309TH
™ ™ - L —-- -- - —-em- -- - - | - - -- ™ | - L --- -- --- -----=--~-- sjusudedy SUTATL
:syueBe BUTNEIIq PUB SIATSOTAXE
T T ————— T J— - - - -- ——— - ——— - -~ T T .- T - -- -—- ----- uoijeiIodsuBl] I99BM
€8 Le | - 0T --- - T 69E 9T m---- 9T - T 6c 62 ----- 06 -- --- ---- 598 ‘sOTIqOWONE IO ‘SI030RI] SHONIL
oSt i ol g2 T -- 2 6 13 2 - -- T8 o oL o2 T -- 2 EERR -~ (#enTrea) sBeuey 23e3-pIepusiy
oz 0z | --—-- z —- -- e | - - -—- - - 0z oz - |2 - -- --- ---- SYOULY DTIOT STTOW IO SIEO STIINUS
2 H - 9 --- -- -—- - - - - -———- - -- 2 2 | - 9 -=- - --- et 9eTney uo saToTgIed BUTATL
€ € —---- T --- - - ----- - | --- - - -- € R T --- - == -- --- -- §379q
JofeAucD FJo Jo uo Furyyed Io BUTPTH
9z 92 ———— T -— -- --- 9z 9 | -—-- T | - - -- - - | - - -—- -- Rty ~---- puey £q saeo Furddosp xo
fgurysnd ‘Suriind wag suteIss Jo sdrTg
09 en 05T [4 T -- — | T ——--- 1 -—--- - -- 2L £5 osT K T -- --- s ~n--- oFeTnEY Uo $3Tq> Jo sadoy
:88vTney SNOSUET[20STH
9 9 - € --- -- - .- Bt B - -- 9 9 - € - --- --m--e- memmomoo- ~=-m---- qUAWATNDS TTEL
woxy o ut Sutdmm( Jo ‘Burddrrs ‘BUTTTBd
:a8eTney 9993-oUTH
19BBTEl
[ [ 2 - -- _— ————— - ———— - - - -- € € z -- - mmmmmm - - s3090qo gsutePe Burdumq Jo FUTHTILE
he 1e 6T --= -- --- € € -——— T ———-- - -- e 22 g1 - -- — | e ——eeo-—-=--= s303(qo @so0T uo Futddeig
7 §o) === € -- - | - - - .- - -- f Y ———— € - -- -—- -- gqoefqo daeys Ieyjo Io sTTeu uo Sutddelg
:s908{qo
58007 J0 dreys uo Burreouy Jo Jurddesg
29 ee 006 2 T -- - | e . | - - -- Lo e 006 61 1 - -
28 ot 008°T | %2 T -- - 1S S 4 - - -- T0T T o0g‘T | 6T T - ===
sq09[qo Jo sToojpuey uoly ssToTqred SuTATS
gL £1 009 8 T - N -- ----- --- - - - 7 £1 009 9 T -- --- Memmmmmmnns SI9IOM0D JO SPUSY UT 8TO0% TTV
2 g | - T --- - - | == -- --- ——-- - -- e 2z - T - -- --- ------ SToA0US
6 6 --=== | ot - - et et c === - - 6 6 -=-=- |18 i === $18q IO SIVANOID
jus jus ----- | ot --- -- --- | et ezt o----- 4 ----- - -- jas T R === - ~=----- §38paTs IO SISUMEH
L L ———— z _— -- _—— == -- ———— - ————— - - L L ———— 2 -— - -—- —mmmm e --e-- $9ZDPE IO ‘S38UDIRY ‘EIXY
:5TOOPUBH
[14 €2 gee coe € T 9T ot | ----- LT ----- - -- [+4 e (=54 88T € -- T - 930 1TV
4 H ——— oT - - _— H n ————— 2z ——— - - 4 1 —— g -— - -— -- sTeTZogww Surtpuey mwoxJ serotised SurdTd
oT or | ----- oz - -- -— 7T T -——-- 1 == - - 6 6 ----- 9T --- - --= —--—--- ~===- s2dDI BITA IO SITH
o it —me- € -- JAS LT === T —---- - -- L5 29 === 2 - - --- === STTEY
91 91 ----- |9 9 92 ----- € -=--- - -- L L - L € --- -- - e bl L LR i Cit
TT T - |9 R B -- “=--- - ----- - -- T T - 19 --- -- --- - T8O)
61 6t | ----- L - -- - | T it - T -m--- - -- 6T [ 9 -=- -- == mmmmmmmmms --------- aqunT Jo ‘seT3 ‘sdoig
1sTRII}EW SuTTPUSH
T2 @ | - 9T -- --- -=-e- -- ----- --- -—--- - -- T2 T2 9T - -- --- Isyzo TTY
910°T 61 === | & - -- T 2€ 2 ----- z ----- - - 80S°T ot € --- -- T —=--- 093
¢510DPBT ‘SPTOJIEOS JO IINTTBF ©3 ¥ng
12 lz | - Iy --= --- L2 ] g -——— - -- L2 L2 m———- 39 --- -- --- --- Azsutyoem Bursomw Io Burymisdo STTUM
ST st | - T -- --- - ] m=--- --- me——- - -- <T ST T --= -- --- Buryeazq xo Jurddrls STCOIPURY WOII
2 w2 | ---- 2 --- -- --- Lo - 9 -m--- - -- ot of --- | et --- -- --- EEaRRELREEEEEE - sTeTIej®w BUTTPUSY STFUM
IUOTJBAST® UB WOIT
<t T z€ - -- --- 1< T8 —e—-- g | - - -- €1 €1 ot == == --- Iayze TV
ghE gre | ----- T ---- -- - -m--- -- ———-- - - -- 9HE GHE ---- T --- -- --- -- Kzeupyoew Bupaowm Jo Buryeasdo ITTUM
133 €€ amma- 2 --- -- --- —aa—- -= ————- === - -- € 23 2 --- -- --- Furyesaq 1o Butddrls STCOJPURY WOLL
Lz €2 T4 T -- 6 6 £T - -- 2€ 8e gt T -- - --- STeTIoyBW BULTPUEY STTUM
#T HT 4 --- -- R -~ ] - --- ----- - -- HT T 2 --- -- --- -----=--- DIBZEY Isyjous Furdwosd ATTUM
:ToAST SWes up
:suosxed Jo sTT®I Io sdIT§
E 2t n -- -- .- -~ E --- -eme- - - o€ 2t Rl ] RN - === 2oY30 TTY
268 09 mmees ) ET --- -- e € i - -- €16 59 ARSI -=- -- g -- 390X 40 TROD JO SSPTTS I0 ‘STTOI ‘seusny
L L ———— 9 - - _— T ——— ————— - - g 8 —_—— < - - - aedaa zepun Azeutyowm o juewdrmbs FuTTTRL
24 49 ----- oT --- -~ --- - —--=- - - - 49 [ oT --- - --- --- STRTIajem FUTPTTS Zo ‘Buragtys ‘Burtioy
g2 g8e ———— T --= - .- - ————- — - - ge ge | --——- T - -- --- ----- z9WIoMOD £q umoIy3 1o paddoap £393(q0
52 g | ----- T --- -- --- -- --=-- R SR - -- [23 <2 - | T --- - --- mmmmmmmes-mmmmeseooooo--- SIBQWIY 10 STOXL
1s3080q0 I0 sTETIeqBW JUTTTEF 124
en en - | 6 === - - 9 - T ---- - -- in Ln == 18 --- -~ --- Tauzo TTY
gee'T [ L] - -- T - ) --- - - -- £eeT 92 RERERAE I --- -- T - BUTPBOT STTUK
9.8 e ot -- T -- - --- - - -- 9L ne ----- } ot -=- - T - BuTUTE STTUM
:UIpINQISA0 JO TBOD JO STTEL
SENIN dTULS
soTanf | Tejoy | Terered | 18303 | TeT3aed | T¥30L sstanl | Tejon | Teraared | Tejoy | T8THIEJ | TBI0L saanl | Tegoy | Tersdsd | Teg03 | TET34Rd | TeIOL
-UT Axerod qusu AKrexod Tesd -ur Arezod quau Areiod T838d -ut Arexzod qusu Lrsaod Teysl
v -way, -BULIaJ ~uag FURUBULID T -us g -BWI3] -wa[ UBTGWIDT T -way, -BUWISG -wey JUSUBILIO
£1TasA9s aBeIaAY seTJnluT Jo JaquEN AJTI0A08 8FBISAY saTalul Jo Jaqumy £1TI0943S 2FBIBAY saTIMlUT Jo Zaqumy UOTYBI0T oM TBIBURR pus Lmfup Jo sIsTE)

ssuTw Te0d TTY

SBUTHW 237OBAYIUR BTURATASIUS]

SAUTW TBOD SNOUTUNGTY

PINITIUO)--GOBT KaN[UT JO 90iFeD PUW ‘UOT{E00T oM Teis5us8 ‘AIN[UT JO SOSNBO POLTEISD 1800 JO PUTH AQ

Yso3835 Po3IUn oU3 UL SeUlW 1800 38 setanlur Jo A3TISASS oPeIoAs puE JoqunyN - 'gT TIEVIL



Lo

T 1€ e 96276 6LT T Wl | T2 T2 95L wE | o€ - 1T LT L€ w9 638 9T jas €gT semmmeees -=-~=--- SutuTu ‘eBedsaw o TEi0p
uuuuu . —_——— ———— _— P _— [ . ————— --- ————— - - ———— - —— ———— —-— -- - - -- s8sned TTY
H SIDTTIT
e cT - ot --- - --- et et —m-e- ot e - -—--- - B Bt --- -- B B e -~~~ sYuwq WMo ‘eSedsie J0 TRIO0L
£T et | ----- T —— p. %% o S 1 - - - e N e T B --- - EECE I LT ~-w=-- S3ITJ PATTOLJUOD WOILJ SUME
1§ISNBO SNOSUBTIISTI
ze oz ————- q --- - - ez 2E 1 -eee- Y ———- - -- - -- Il Bt --- - - SgeTney
7 f PR T —— - 7 oo s It ————— - — | - .- B B -—- - -—- 90300 o800 1o daeys uo Furyseuy Io Butrddesg
7 g | ----- 2 P 7 n R R - -- ----- -- REREC N BEEEE - -- ~-- STOOYpUEH
€ c ——— z - -- _— € [ R z ————— - -— | mmee- R e - -- ——— ) e m——————— ~=- suosaad yo sTTBI 4o sdrrg
SNV WIND
ogz 2 06 T - < [ -- e e - - ose 12 onL‘T | 06 T - £ Tmmsemo---- SOUTW ISSnw ‘sBmrsa® 10 Te3Of
9 9 T - - IR EEI [ - - - -- ) 9 - T --- -- --- --- 1330 IV
g g 7 ‘ -— —— -- ——--- B BT - -- 3 9 - 7 - -- .- memmmmmeee (se1oT3a8d BuTh1y Jo ‘seysers
: i fSuIng) SUTPTeA 0TI309T8 Jo BUATAYIOY
i 1S95NED SNOAUBTTIOSTH
T N ————— T - [T P [ — E— ————- - - T T | ----- T ——— - -— ~~----- (BuT43pTOWS IO SAWBTJ OU) UOT3EOOFING
hr T mm-- Tz -- b= - ERats -- ; - - -- T L e --- == b I9Y30 TTY
T T | —---- T J— I B -- —— ——— e - - T T T .- -- -—- Arsuryoew £q uotTqom ut 389 seTorgaed BuTATI
it P S BT € .- - -] - - -—-n- RECT BT R - -- It IT € --- -- - R Tmmooooe- SIUTEORU FUTpeOT
pur Butuiw 3deox? SUTUDRW AUB BUTAOW STTUM
ohLST -- onLT - 1 -- -—- - - - -—- ———em - -- onLT -- ----= T -- - sIofeauco qTag
: Axsutyoey
960°T 6 ———— 6 ——- - R [ -- - ——— D e - - 960°T 6 — I3 ——- -- 2 --=~ "033 ‘SOTTQOWOINE IO 8103083 ‘SIONIT
n 7 ——— 2 _— — - [, P R, [T - — H H ———— 2 - - - | - ~==------ 3BeTney uc soTqEd a0 sadoy
1938 TNRH
2 z - z - - = | mmee- -~ —.——— B BT - -- 2 H ———- z -== -- - mmem———— §3990q0 sureBe Surdimq zo BuTqrass
z z - T --- -- --- - L AL - —m—e— - -- 2 z b T - -- - - it wmm-m-mms i - s303fqo
9500T a0 dreys uo Burrssuy 4o Burddesg
€ [ (R T - - PRI e - - ————— - -- € € —-- T --- -- --- mmmm oo oo ==-s-- I2U30 TTY
T T | - 2 -—- - EECT I -- PR --- - - -- T T ----- e --- -- -—- ---- uo pazon
§90930q0 o sToojpuey woxy ssToTgaed SurATg
:sToorPUBY
HE L LT --- - el bt -- mo—— --- - - - HE HE == hs b -- == T8I0 TTY
e € - 6 - - P B - .- - -- HE #oo | ----- 6 --- - --- mmmmmemm— oo --~---- 52d0I SITH 10 SITH
I STeTI1ew SUTTpuey
18 g | ----- 4 --- - ——- e -—- | = --- - - - 18 8 me——- 4 --- -- ——- ----- Axsutyowm Buraou Io Furgsasdo STTUM
IUOTYRASTS Ue WOIf
€T £1 —m—- T --- -- --- S R i B - - €T €T me— T - - b - A0 TTY
< < ———— Et - - [EOEE R - _— - ——— - - < 4 ———— f - -—- ---~- Arsuryomu Butaom 10 Sutyezsdo STTUM
L P TR # --- - —-- - - e --- —---- - -- L L EREhl 4 --- --- e it ~- STeTIa9Bu SUTTPUEY STIUM
ToAST Swes up
rsuosxed jo sTTBF 10 sATTS
1€0°z I —— |z - - T R P e - ———— - -- 1€0°2 in - e --- -- T --=-=- USDANQISA0 IO TEOD JO STTRd
SANTW STINY
oTe HZ 269 o6 9T T 82 L9T 9T [} STT T - € 912 2 62l sl It T [ -=--=--=--- soutw dra3s ‘eFeasas Io0 TelOL
€EL € | - 49 --- -- ¢ | -m-- -- === == il - == EEL € i T === - 2 mom-- Iy TTY
ot ot RO T —-- - - a— - - - ot oT | ----- T --- -- --- EEREELETTEEEEEE SSITJ PITTOLIUOD WOLF SUInG
I ¥ | ----- 19 — . . f D BT [ - - I 1 ————— 2 —- - -— STeTI298UW SATSOIXOD
I0 pINTI AI833%Q WOIJ SUING IO SUOTIRITIIT
9 g ~--- HE --- -- --- 9 9 z ——ma- - - 2 8 ——-e= 2 --- - -=- mmmmem oo (seTotgaed BuTdTy Io0 ‘seyusers
‘suing) SUTPTaM OTI308TS IO auLTLIE0Y
L L - 9 --- - - 4 w o) -e--- 2 meaee - -- [ 2 m——e- H —n- -- .- ===-=-- PUTA IO 9JBIp woly soToT3red SUTATL
1S3SNEO SNOSUBTTIOSTH
gTo‘T T2 ———-- oT --- -- z 000°9 - e - e - T 596 12 - oT -—- -- T -- 033 ‘surrosed ‘Tro SBurpoTdxe o FuTWMg
€ET €ET m--- € -~ == --- —---= -- ————- ~.- - - - €CT £ET - [ -—- -- —-- ~s----- TEIIsgBw Jo jusudinby
1SRITJ WOII UCTIBOCIFUE PUR S$8ITT SUTK
o] 2T og€e 2 4 ----- - === --= - - -- 4] et ote 8 L1 -- --= IR0 TV
2 w2 mm--- ot --- -~ --- T T | ----- 1 m_—— - -- 92 92 - 6 - - --- A1sutyowu Aq uoTgOU UT 985 SOTOTIed Jurhia
000°T 2T [ou] 4 T -- 1 ——— - ———— -- - - -- 000°T 2T o6 4 T -- T B et B SSUTYORU BuTpROT
pue Sututw 3deoxs suryoww Aue BuTAOW STIUM
000°9 -- m-——- ———— - T - -- ————- -—— ) - - .- 0009 -- ————— | e - -~ T —==-m-==seo--- AISUTUORW SDBIINS ATQUOTIRAG
£90°T 26 o8t 2 2 - 6 Sol & ————- - - T 9ETT of ogh € 2 - 8 039 ‘51320PTING ‘SSUTTFRIP ‘STOAOUS IoMOg
909 o9t <L 18 T -- 2 i Qe SL T - €69 LE ----- 9T - -- e STTTIP Jamog
119 6T - 6 --- T --- z z | ----- ———— - -- TLL e -——— I3 me- T - i mmem————e ----=- saofosuod IodBIog
HT HT JE— T - - - —— - ———— [ - - 7T 7T ———— T - - -— —------- SJOLBAUCD ISWBYS IO ‘3230nq ‘uTRY)
625°T " sy | ¢ T - T - -- mmm—— Rl RSt - -- 626°1T T [l I I T -- T sz0faau0d 3Tg
: Axautyoey
PINUTHUOY-~SANTH dTHLS
ssranl Te30% Teaaed [ Tejop TeT3Ieq | TR30T satanl Te3I0%3 Teraaed | Te303 Ter3aed | Teior sarmf T®30% Tet3aed | Tejoy TeTHIBd | T®30L
-ut Larzod Jusu Arezod Te3eqd -ut Argrod usu Aaeaod TB381 -ut Arerzod qusu Arsrod TeiRd
TV ~WeF, ~BUWIDg -3, FUBUBWISJ TV BChA =BULISJ B ch JUIUBMISJ 1TV =way, ~BUWISg =T, JUSUBRILISJ
fa13088s8 sBegany saTan(ut Jo asqumy Aytasnss 29eaoay SITMLUT JO Xdquny £qTaon0s aBmasay S8TIN(UT Jo Jsquny UOTHEOOT JIom TRISUSE pue Limful Jo sasneg
i

S8UTW TeOD TTY

SSUTH 23TOBIYGUB BTURATASUUSG

SSUTW TEOD SNOUTUMATH

PRNUTHUO)--696T AInlUT Jo ooddep pue 'UOT4E00] ¥AOM T8ioUsd AUl JOo So5men TITTEISP (1800 JO DULY AQ ‘S83e3§ DPOITU) aU} UL SOUTE Te00 48 SSTIN{UT
¥ T X 3TUN T ¥ T

Jo 3TIer3s S08J0A® DU® XoqWnY ~ 'gT TTAVI



h

€LT of 009 22L6 8T T €oz 18T €2 184 88t f - €1 elt £ 009 Hee'6 ogT T 06T |  mmmmmmmmmmemmomoos 9%eIsAB IO TEHO} PURID
™ €E 90T 98Y [ -- 6 60T &2 oS uts T - 2 76T € 02T onE f -- L | mmemmmmmmmmomoommmomooossemooemes squerd
FuTuEseTO TEOTUBYDRW ‘9BeIsAw 20 TBIOL
8 g | - 6 -=- - - 11 T ----- g | - - -- ot ot | ~----- L --- -- --- 2030 TTY
iz g | - £ --- -- N I R - | e - -- 1z lz | -=--- € - -- B B e $9ITF POTTOXFUOY WOIT SUING
9 9 | w---- K ——- - e T | - - - 9 9 | ==--- 7 --- -- mee | emmmmmmmmm—mmemooe - STETIDHTU SATSOIIOD
I0o PINTY AI933®Q WOLJ SUMQ IO SUOTFBYTIIT
7 | e T --- -- -~ 19 9 | ----- - B - -- € e | - 4 --- -- --- ---- (saTor4aed BuTh(y IO ‘SIYSEIY
‘suanq) SuTPTaA DTIFOIT IO ausTA330Y
:59SMBD SNOIUBTTIOSTH
T T | mee-- 1 --- -- B R e --- - T T | - T - - --- ---- TeTaegew 20 Juswdraby
1$9ITF WOIJ UOTFBOOIINS PUB $IITT SUIH
T g < === -- -1 6 6 s Z - - €T €L | -ttt € - - R I2u3e TV
1 4 —— € _— -— J— € € ——— T | e - -— 9 9 | =---- 2 - - -— Azsutyowm £q UOTFOW UT 388 $8TITIaI8d SuTATd
6 g | ----- g -—- - -~ | oot o9t | ----- € b ----- - - 4 G | ----- z - -- s | mmmmmmmeemmeee AxauTgoRN SOBFIMS ATBUOTIVAS
gh‘e ot | ----- € - -- 2 220°C [ S Bkt T | - - T st0‘2 g€ | -—--- 2 --- -- T *038 ‘52970PTTNQ “SSUTTHRID ‘STOAOUS I3MOJ
™ 2t ¢ T T -- --- ™ 2t 0% T T - - | === N T -- R I e Dt - saofenuco IdRIDY
TT0‘E g | ----- 2 --- -- 2 22 A 2 | - - - 0009 LR RS Bl -- 2 ---- sJ0f2AU0D IaYERYUS 4O “32IONQ ‘UTRYD
019 09 348 8 2 -- T | - - - - | - - - 019 09 8 2 -- T saofaaon 1136
1 AISUTYO®RR
T00‘E T | ---- T --- -- T T T | - T - 000°9 - | | s --- == ] T | mmmmmmmmomommmosooosmeomosesmooes Iom3o TTY
o o | ----- € - PR - | - --- - o < € -- -- $8%0Q UOTOUNE JO SSYIRIAS 003N)
T T | --e-- T -- - |1t T | - T | - - - | = B et B S B i ---- symmoato SurudTl
10 Jamod JusuBLISdTWSS IO FUSUBULISG
T T | - T - -- - | - N e - - T T | = T --- - e ek s1od I0 satm ASTTOIT
1 £3T0TI309TH
9 9 | ----- 1 - - P [ [ R BT SR - - 9 9 | == T -— -- e L e bl saoqeuolap Jo sdep
:squade Furyesdq pue SaArsoTdXE
g€ Qe | ----- 2 -—- - -] - — | ----- R B - -- 2% gt | ----- 2 - - - mmmmmmmmmmomeme oo uotge3odsusry I938M
ont 92 | ----- aT --- -- T olg ST 9 | --- - T 2t € | - fad -- -- --- -- *073 ‘SITTOWOINE 5I03DEAY SHOMIL
<02 h L --- -- 5 2¢ 2 | mmem- T | - - -- €2 6e | - 09 .- -- H —=--------- (fmmTTez) SBeTusy SBeB-pIepuUslg
2€ 2€ 9T -—- -- - | g 14 € - -- gt gE | ----- €1 --- -- -} mmmmmmmmmmmmmmmoooos 2BeTneY SNOSUETTSOSTA
99 £9 9T T -- N -- N Rt - - 99 €9 05T 9T T -- - memmmmmmmmmmmsmsemoooomss 23erney a¥el-ouT
: ageTnEg
7 f € - - e e —— ] e - -- n 7 | --- £ -- - | - spoalqo gjsurefe Futdung Io BUTHTLIS
12 T2 4 --- -- L [T T | - - -- 9E o€ | ----- T -- - smog
TT® uo JuTHIoA STTHM sTIn[UT puey JO 23Uy
ST < S IS 9 - - - 1 ¢} mmme- T | =---- - - it | - 4 -— - -—- s4080qo asoor uo Butddesg
n g | ----- T _— — —— # g | - T ———— - -— ) - [ B - -- --- -- 57080go daeys 1oyjo o sreu uo Futddesg
:5309lqo
2s00T a0 dreys uo Butrasuy o Furddess
€2 g2 | ----- 9 - B e - | e - | - -l - | e g2 | == 9 --- -- I 15930 TTY
82 gg | == L - -- L Lo LI B - -- 95 96 € - == e T uo paNIon
g909(q0 I0 STOOYPUEY UOIF soToTqaud BuTATS
€€ g€ | ----- z -- --- | L2 w2 | - T ] ----- - -- ge gt L e B B i $I9¥I0M0D JO SPUBY UT STOO} TTV
2 c T --- - --= e e | -=-=- T | = - - ] =" -—= | === - ST3a0U§
€ € | - n -- - 1e g | ~--- T | e - -- 6€ 6 | ----- 3 - -- B T 5I9q 20 SIBANOI)
=3 sz | - < R B N AP o | - L - - AU | n e I $99paTs 10 SIOUIEH
: STOO}PUBH
ot 62 00T £0T T w=- €2 g2 | - 9 | === - -- 2 € 00T LL T -- B G b bbbttt xay3e 1TV
6 6 | - €1 --- --- ST [ B 9 ---- - -- 4 [4 EEE N --- -- --- -- sTeTIagwu FuTpuey woiy s3ToTTed BUTATL
o€ o€ | ----- T -—- -~ el B -- --- - -- o€ o | --—-- T --- -- --- - sadod oITM IO IITH
£ £n € --- - - 42 "2 T - - 25 e | - 2 - - --- SmmmmmmssssmsoomoomemmomsemmmTmoTmTo STI®Y
[ oz 9T - -- - 2e gz | --- 2T ————- - - =18 gT | ----- 9 -— - —mm | mmmmemmmmmmemm—emeeemmme oo 238TS JO ¥O0Y
ST ST | o £1 i - el g | - € | - - == 61 6T f - 0T b - e il 80D
g€ g€ | ----- 9 --- -- -— | %2 LA BT [ - -- Ly In - 4 --- -- —es | mmmmomssemommesmonoo zoqumy fo ‘sa14 ‘sdoad
:STBTISMEW SUTTPUSH
LT it T - - 9t L el 9 | e - - 6T 6T 9 - =" === | mmmmmmmmsmoomsesoooommsrosoooos LU TV
il nl 6 - | e € | - 1 —eeen - - |6 6L g - e T R *039
¢sIopPBT ‘SPTOIIE0S JO AINTTEI 03 ang
i wo| - 4 --- - —- T ght | ----- T | ----- - -- €T €T | -=--- € --- - -— - Azsuryowu Butaow Jo Butgwredo 2TTUM
€9 €9 T --- -- - £9 €9 | ----- T | - - - | ----- - e | e -~ R Bt Juryesiq xo Butddrs STOOPUEY WOIZ
9 19 —eme- | he --- - --- | 06 06 | ----- 6 | ----- - -- £ e | ----- T -- o= | mmemmmmmmmmmeee sTeTIaqew BuTTpusy OTTUM
89 g9 | -—-- T —-- -- --- 99 g9 | ----- T | ==--- - - | e B B b --- -- R LR Lt paezRy Joyjous JuTdedosa STTUM
{UOTYBASTS UB WOIL
15 % | - 9T --- -- --- L2 -2 IELEL 8 - -- sL [ g --- - R B RS 2430 TTY
12 2 | = 1 - -- | - B --- - -- L2 e | - T --- - - Bupyesiq J0 ButddiTs STOOPUEY WOIL
2 @ | ----- g2 --- --- 9T gt | - 9T - -- Lz g | e 2t --- -- sTeTIsgewW SUTTPUSY OTTUM
:TeAsT awes U
:suoszad Jo sTTRy Zo sATT§
62 62 - n - -- - T | - T | e - -- 33 6€ € --- -- B R 230 TV
25 26 2 ——- - J— - - - 26 4 2 -— - - a1edsa tepun Axsutyorw Io juswdinbs BUTTTRL
T T | ----- z - -- - - - -- T T | - 2 - -- —-- ---- TelIe®m BUTDFTs o ‘Huragrus ‘BuUrTrOH
1gq08(qo X0 sT®TIs}8w SUTTTBL
SINVId DNINVATO TYOTNVYHOIW
ssTaml | Tejoq | TeTaded | Tejo3 | TRTHIEd | T9I0L sspan{ | Tejon | Teraced | T®30% | TRTAIS [ TRIOD setanf [ Te3os | TeTaaed | Te03 | TETRIE] | TBIOL
~ut £rsaod usu Kreaod TB18d -ut Arezod quau Azsaod Tered -Uut Arsaod qusu Arazod Teged
v -ua, —gmIag -uRL JUSUBLIST TV B chA -BUIL ~wa[, AUSUBWID TV B chA -BWIad -WaY USUBWIS
£yTI0n8S °BBIAAY SaTIAlUT JO J2aquny £qTIon9s BPBISAY saTmlUT JO IoqUIY £n1I0A08 8FBIBAY saTanfuT Jo JIsqumy UOTFEOOT NIom TeISUSE pUB AILUT Jo SISNE)

soutw T80 TV

SOUTH 99 TOBIYIUR BTUBATASUUS]

SoUTW TEOD SMOUTINS T

penutyu0n--§96T ‘AmlUT JO 32I85D pu® ‘UOTFBI0T HIOM Telousd ‘Aan(UT JO SSSTMEBO PITTEISP "[BOOD JO PUTH Kq

Tseneqs DPOALly U3 UL S|aUTW TBOD 3® SoTmlur JO A3[19495 of6dsAe pue Joqumy - "2T FIAVL



4o

TABLE 13. - Number and average severity of injuries at bituminous coal mines, by occupation y

at the time of injury, general work location, and degree of injury, 1969
Number of injuries Distri- Average severity
bution
Occupation at time of injury Nonfatal of all
and general work location ALl inju- Perma- Tem- ALl
Fatal Permanent Tem- Total | in- ries nent porary in-
porary non- | Jjuries per-, partial total | juries
Total | Partial total | fatal cent
Underground mines:
Underground (including shaft
and slope):
At or near face:
Coal drillers (machine and
hand) ---e-mmmmmmmeeoo L 1 --- 124 125 129 1.8 | -eme- 34 265
Continuous miner operators 16 1 6 367 37k 390 5.5 1,654 6 33L
Cutting-machine operators - 3 1 4 32L 329 332 k.7 1h43 Lo 113
Hand loaders (to car or
CONVEYOT) ==mmmmmmmescoonn 2 2 2 83 87 89 1.2 188 37 309
Hand or pick miners ------- 1 - - 22 22 23 [ I — L2 301
Loading machine operators - 16 1 8 530 539 555 7.8 431 53 240
Longwall crew .- - 5 85 90 90 1.3 114 3k 38
Roof bolters - 21 -- 27 1,06k 1,091 1,112 | 15.6 335 36 156
Shot firers --------------- 5 1 2 180 183 188 2.6 1,530 35 2l
Timbermen and jacksetters - 3 -- 2 303 305 308 4.3 1,700 L7 116
Haulage activities:
Belt and boom operators
and Crews ----------—----- 2 - 5 285 290 292 b1 163 37 80
Brakemen ---~—--------ocooo- L -- 3 L9 52 56 .8 163 Lo 480
Car droppers and dumpers, .
and cagemen -----ece------ 2 -- --- 31 31 33 5 | mmee- 20 382
Motormen =-~-----momene 10 1 19 326 346 356 5.0 552 3k 246
Shuttle car operators 9 -- 13 761 T4 783 | 11.0 682 36 115
Trackmen, bonders and
Wiremen --------o-omemmmon 2 -- 1 146 147 149 2.1 100 35 116
Tractor and truck operators - -- 1 25 26 26 R 60 31 32
General: -
Electricians ~-------~-ec-- 1 -- 2 228 230 231 3.2 125 30 57
Laborers and move crews 10 2 10 663 675 685 9.6 827 35 151
Machinists -----w---ommooom -— - -— 18 18 18 [ S IR— 23 23
Mechanics, oilers and
Ereasers -—-----—---se-coooo 5 -- 13 379 392 397 5.6 651 33 128
Pumpmen ---~-- - 1 -- 3 28 31 32 b 300 32 2kl
Rock dusters - - - --- 41 W1 L1 I B N L
Supplymen --------- - 1 -- 3 164 167 168 2.4 152 31 68
Ventilation men ------=---- 1 - ——— 50 50 51 [ A I 166 280
Supervisory and technical:
Superintendent, mine
foremen and assistants ~-- -—- -- 2 kg 51 51 .7 2,280 37 125
Working foremen, crew
leaders and fire bosses -- 19 - 8 387 395 41k 5.8 688 38 324
All other supervisory and
technical -------amcoooan -—- -- -—- 13 13 13 2 0] —mee- 21 21
Other, not elsewhere
classified —-m-emmmmmemeooo 3 - 2 103 105 108 1.5 1,650 32 208
Not stated ---------ocoemmae- 1 - 3 661 664 665| ---- 733 39 51
Total or average ---------- 142 10 14k T,489 | 7,643 | 7,785 ---- 591 39 165
Surface:
Haulage:
Belt operators and crew --- 1 -— 1 10 11 12 2.5 200 9 50l
Brakemen -~-----------cmen --- -- --- 5 5 5 1.1 | e---- 27 27
Car droppers, dumpers, and
trimmers -----------rm-mns -—- -- --- 21 21 21 b | e 33 33
Motormen -----=------m-o-un --- - 2 30 32 32| 6.7 508 23 54
Shuttle car operators ----- 2 -- 1 11 12 1k 2.9 300 344 1,149
Tipple operators ---- - 2 -- - 23 23 25 5.2 | e-mm- 11 e}
Trackmen -------- - --- -- - 8 8 8 1.7 | meee- 29 29
Truck drivers =------------ -- --- 23 23 24 5.0 |  --m-- 31 279
General:
Bulldozer, grader, and other
mobile equipment operators 1 -- - 18 18 19 bo | --een 3k 3kl
Carpenters and timbermen -- -—- -- —— 10 10 10 2.1 18 18
Cutting-machine operators - - -- - 2 2 2 b 25 25
Electricians ---~--=-ace-noo —-- -- --- 30 30 30 6.3 32 32
Laborers ---- 3 - 1 86 87 90| 18.8 31 279
-—- -~ --- 9 9 9 1.9 20 20
-— -- b kg 53 53] 11.1 21 29
- - --- 2k 2h 2L 5.0 |  ----- 30 30
Welders -=----~e--c--noomma- -—- -- 2 15 17 17| 3.5 563 15 80




TABLE 13. - Number and average severity of injuries at bituminous coal mines, by occupation y

at the time of injury, general work location, and degree of inmjury, 1969--Continued

43

Number of injuries

Average severity

Distri-
Occupation at time of injury Nonfatal EI;t;JO_;
and general work location Al inju- Perma- Tem- ALl
Fatal Permanent Tem- Total in- ries nent porary in-
porary non- Juries per—’ partial total | juries
Total | Partial | total | fatal cent
Underground mines--Continued:
Surface--Continued:
Supervisory and technical:
Superintendent and
assistants we-m-----m-mmoo 1 -- - [ Iy 5 1.0 | -m--- 17 1,21k
Working foremen —-- - 1 16 17 17 3.5 300 25 L1
A11 other supervisory and
technical =------ce~n=m=-n -—- -- —-- 3 3 3 6 | - 20 20
Other, not elsewhere
classified ----------------- 2 -- 2 55 57 591 12.3 200 34 241
Not stated ---------—-co-oc-me —— - — 30 30 30| ---- | mmm-- 24 24
Total or average --------== 13 - 14 482 496 509 | ---- 595 3k 201
Total or average,
underground mines -------= 155 10 158 7,971 8,139 8,294 | ---- 591 39 168
Strip mines:
Bulldozer, grader, and other
mobile equipment operators --- 6 -- 2 95 97 103 | 13.6 23 Lok
Car dumpers end droppers =------ 2 -- ——- 12 12 1 1.8 25 878
Drillers ----=~----—-==-====-=x 3 -- - b1 41 Lh 5.8 26 433
Electricians 1 -- -— 22 22 23 3.0 22 282
Groundmen or pitmen -- J— -- 1 26 27 o7 3.6 33 L3
Laborers 1 -- 4 87 91 92| 12.2 27 125
Machinists - —-- -- --- 2 2 2 3 meme- 19 19
Mechanics —-- -- 1 59 60 60 7.9 5 16 17
Oilers and greasers =----------- 6 1 1 81 83 89| 11.8 200 26 Lot
Power shovel and dragline
operators ------=--------a---- 5 -- 1 33 34 39| 5.2 150 21 791
Pumpmen ---- -- - -- - 7 T T 9 | m---- 11 11
Shot firers ------------------= - - 1 2l 25 25 3.3 200 29 36
Supervisory and technical:
Superintendent and
assistants ----~------------ —-- -- 1 6 7 7 .9 gho 25 155
Working foremen - 1 -- .- 20 20 21 2.8 20 305
Tipple operators’ - - - -- - 21 21 21 2.8 51 51
Truck drivers - - --- -- --- 73 73 73 9.7 | --=-- 26 26
Welders -----=-====m=====—-=m=== —-- -- 1 71 T2 72 9.5 600 24 32
Other, not elsewhere classified - -- 2 35 37 37 h.9 2,280 19 141
Not stated —~------emm-m-mmame-- - - 2 118 120 120 | ---- 560 30 39
Total or average --=-------== 25 1 17 833 851 876 | -~=- 729 25 216
Auger mines:
Auger operators -----~-------=-= 1 -- - 25 25 26| Sk.2 | ----- 20 250
Bulldozer, grader, and other
mobile equipment operators --= 1 -- -— 3 3 by 8.3 | ----- 5 1,504
Laborers --- -- —-- 5 5 5] 104 | ----- 3k 3k
Mechanics -—- -- --- 1 1 1 2.1 20 20
Supervisory and technical ----- 1 -- --- 2 2 3 6.2 10 2,006
Truck drivers ---~-----=------=c - -- -—- 3 3 3 6.2 5 5
Other, not elsewhere classified -—- -- 1 5 6 61 12.5 21 307
Not stated -----=-rm----mca---nm —-- -- --- 46 U6 W6 | -w-- 23 23
Total or average ---—=-------- 3 -- 1 90 91 9l | ---- 21 230
Mechanical cleaning plants:
Belt operators ------------=-=-- -—- -- - 2 2 2 NI T 90 90
Bulldozer, grader, and other :
mobile equipment operators --- 1 - — 9 9 10 3.0 | e---- 43 638
Car droppers, dumpers and
trimmers --------—====m——===-- ——- - —— 63 63 63| 18.7 37 37
Cleaning equipment operators -- 1 - - 20 20 21 6.2 36 320
Electricians - — -- ——— I L N 1.2 15 15
LabOrers =—===-====m====mceco-no 1 -- 2 58 60 61] 18.1 27 127
Mechanics, oilers and greasers 2 -- 1 5l 55 57| 16.9 Lo 251
MotOTmen =--=--=mmm=mmm-a-m—ea= - -- ——- 6 6 6 1.8 17 17
Supervisory and technical - ~—— -- -— 1k 14 1 L1 25 25
Supplymen --w==-----=-=--- - —- -- -— 8 8 8 2.4 29 29
Tipple operators - 1 - 1 38 39 4o | 11.9 32 185
Truck drivers -- - - -- - 1k 14 14 4.1 28 28
Welders ---=----===c======= - 1 - --- 13 13 1k 4.1 17 Lk
Other, not elsewhere classified —- -- = 23 23 23 6.8 5l 54
Not stated ----=-=-=--=mmommmen - - --- 1k b W eam- 34 34
Total or average ---===------ T - b 340 3kl 35L | ---- 120 3h 154
Grand total ---==---=-=c----- 190 1 180 9,234 | 9,425 | 9,615| ---- 600 37 172
generally have "helpers" assigned, the injuries to the "helpers" are included with

1./ For those listed occupations which
those to the operator or principal.
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TABIE 14, - Number and average severity of injuries at Pennsylvania anthracite mines, by occupation :_L/

at the time of injury, general work location, and degree of injury, 1969

Number of injuries Distri- Average severity
bution
Occupation at time of injury Nonfatal A1l of all Perma- Tem A11
and general work location Fatal Permanent Tem- Total in- ;llli:_ nent porary in-
porary non- | juries per-’ partial total | juries
Total | Partial total | fatal cont
Underground mines:
Underground (including shaft
and slope):
Hand or pick miners --------- " - - 92 92 % 51.9 2L 273
Laborers 1 - - 65 65 66 35.7 18 108
Motormen - - 2 3 3 1.6 23 82
Supervisory and technical --- 2 - - 8 8 10 [ T 37 1,230
Ventilation men --------c-uuo - - - 3 3 3 1.6 | ----- 9 9
Other, not elsewhere
classified - - - T 7 7 3.8 | ----- 37 37
Not stated - - 1 18 19 19 ——- 2,000 41 1hh
Total or average ~------~-- 7 -~ 2 195 197 20k ——-- 1,100 2k 240
Surface:
Electricians ---- - - - 1 1 1 4.8 L2 L2
Laborers ----- - - - 9 9 9 L42.8 13 13
Mechanics - - - - 6 6 6 28.6 13 13
Supervisory and technical --- 1 - - - - 1 b8 | e -- 6,000
Other, not elsewhere
classified - - - b b 4 19.0 | eee-- 1k 1L
Not stated - - - 2 2 2 et 21 21
Total or average ---------- 1 - - 22 22 23 | e | meeee 15 275
Total or average,
underground mines -------- 8 - 2 217 219 227 - 1,100 23 243
Strip mines:
Bulldozers, graders, and other
mobile equipment operators --- - - - 8 8 8 7.3 | —em- 9 9
Drillers - - - 10 10 10 9.1 | —mme- oy 2k
Electricians - - - 3 3 3 2.7 4o 4o
Laborers - - 1 6 7 7 6.4 20 28
Mechanics - - - 13 13 13 11.8 9 9
Oilers and greasers ---- 2 - - 15 15 17 15.5 28 731
Power shovel and draglin
operators - - - - 11 11 11 10.0 | —m--- 17 17
Shot firers - - - - 1 1 1 .9 1 1
Supervisory and technica. - - - 3 3 3 2.7 6 6
Truck drivers and spotters ---- - - - 15 15 15 13.6 1k 14
Welders ~-----memmmmcomome 1 - - 11 11 12 10.9 8 507
Other, not elsewhere classified - - - 10 10 10 9.1 17 17
Not stated —---e--mmcmcommmaaas - - - 9 9 9 ——- 11 11
Total or average ------~----- 3 - 1 115 116 119 -— 75 16 167
Culm banks:
Truck drivers =--=-------cceao- - - - 3 3 3 R 2 2k
Other, not elsewhere classified - - - 7 7 7 - 6 6
Total or average ------------ - - - 10 10 10 m——— meee 12 12
Dredges - - - -— -— --- ———— ] meee- -— | ===
Mechanical cleaning plants:
Car droppers and dumpers ~----- - - - 10 10 10 6.9 | ----- 59 59
Carpenters - - - L 4 L 2.8 | --ee- Ly Ly
Cleaning equipment operators -- - - - 8 8 8 5.5 |  =---- Ly Ly
Electricians - - - i L L 2.8 | —eee- 43 43
Laborers --- - - - 57 57 57 39.3 | -m--- 16 16
Mechanics =-==we-mooceo - - 10 10 10 6.9 | ---a- 26 26
Supervisory and technical - - - 3 3 3 2.0 | —---- 27 27
Truck drivers --------- 1 - - 9 9 10 6.9 | ----- 17 615
Welders -- - - - 11 11 11 7.6 | —---- 27 27
Other, not elsewhere classified 1 - 26 27 28 19.3 50 37 250
Not stated -~---—emommmmmaeooo - - - 4 4 4 R 72 72
Total or average ---—------~- 2 - 1 146 147 149 ---- 50 29 109
Grand total or average ------ 13 - L L88 Loz 505 —— 581 23 181

y For those listed occupations which generally
those to the operator or principal.

have "helpers" assigned,

the injuries to the "helpers" are included with
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- Time of day of occurrence of injuries

at bituminous coal operations in 1969 1/

TABLE 15.
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TABLE 15. - Time of day of occurrence of injuries
at bituminous coal. operations in 1969 1/ -~Continued

Nonfatal Distri-
bution
Time of day Fatal Permanent Tem- Total .A%l of all
porary | non- 1nJju- inju-
Total | Partial | total |fatal | *°°° ries,
percent
Mechanical cleaning plants:

12 Midnight - 12:59 A.M. -— - --- 7 7 7 2.3
1:00 A.M. - 1:59 A.M, -—- - - 5 5 5 1.7
2:00 AM, - 2:59 A.M, -— - - 7 7 7 2.3
3:00 AM. - 3:59 A.M, -—- - - 7 7 7 2.3
4:00 AM., - L:50 A.M. -— - - 9 9 9 3.0
5:00 A.M., - 5:59 A.M. 1 - .- 6 6 7 2.3
6:00 A.M. - 6:59 A.M. -—- - - 5 5 5 1.7
7:00 ALM. - 7:59 AM. -—- - ~-- 5 5 5 1.7
8:00 A.M. - 8:59 A.M. - - 1 12 13 13 4.3
9:00 A.M. =~ 9:59 A.M. 1 - 1 18 19 20 6.7

10:00 A.M. =~ 10:59 A.M, -—- - --= 33 33 33 11.0

11:00 AM. - 11:59 A.M. - - 1 15 16 16 5.4

12:00 Noon - 12:59 P.M. ——— - —— 9 9 9 3.0
1:00 P.M. - 1:59 P.M, -—- - ~—— 19 19 19 6.4
2:00 P.M., - 2:59 P.M, 3 - —~—— 21 21 ob 8.0
3:00 P.M. -~ 3:59 P.M. 1 - — 10 10 11 3.7
4:00 P.M., - L:59 P.M, -— - 1 7 8 8 2.7
5:00 P.M, - 5:59 P.M, 1 - - 13 13 14 b7
6:00 P.M. - 6:59 P.M. -—- - - 7 7 7 2.3
7:00 P.M., =~ 7:59 P.M. -— - ——— 1h 1L 1h L.7
8:00 P.M. - 8:59 P.M. - - _— 16 16 16 5.4
9:00 P.M. - 9:59 P.M, - - —— 11 11 11 3.7

10:00 P.M, - 10:59 P.M. - - -— 13 13 13 4.3

11:00 P.M, = 11:59 P.M. -— - ——- 19 19 19 6.l

Total ——-m-mmmmm—————— 7 - I 288 292 299 ———
A1l work locations:

12 Midnight - 12:59 A.M. b - 5 107 112 116 1.5
1:00 A.M, - 1:59 A.M. 5 - 5 179 184 189 2.k
2:00 AM. - 2:59 A.M. 3 1 In 208 213 216 2.8
3:00 A.M. - 3:59 A.M. 5 - 2 207 209 21k 2.8
4:00 A.M. - L4:59 A.M. L - 2 181 183 187 2.4
5:00 A.M. ~ 5:59 A.M. 1 - 3 169 172 173 2.2
6:00 AM. - 6:59 AM, 7 - 8 176 184 191 2.5
7:00 AM., =~ T7:59 AM. 6 - 12 232 2kl 250 3.2
8:00 A.M, - 8:59 A.M. 6 - 6 298 304 310 4.0
9:00 A.M. - 9:59 A.M. 9 1 12 453 L66 475 6.1

10:00 A.M. - 10:59 A.M. 11 1 11 607 619 630 8.1

11:00 AM., =~ 11:59 A.M. 10 1 11 L75 ug87 Lg7 6.4

12:00 Noon =~ 12:59 P.M. 10 - l 270 27k 8L 3.7
1:00 P.M. - 1:59 P.M, 12 - 8 466 L7k 486 6.3
2:00 P.M, =~ 2:59 P.M, 28 - 12 555 567 595 7.7
3:00 P.M. =~ 3:59 P.M. 12 1 7 334 342 354 4.6
L:00 P.M, - k4:59 P.M. 10 - 8 278 286 296 3.8
5:00 P.M. =~ 5:59 P.M. 6 - 8 305 313 319 L1
6:00 P.M. - 6:59 P.M, 6 - 7 328 335 3 L.L
7:00 P.M. - T7:59 P.M. 9 1 6 345 352 361 4.6
8:00 P.M. - 8:59 P.M. 9 1 5 326 332 31 h.h
9:00 P.M. =~ 9:59 P.M. 6 - 6 313 319 325 4,2

10:00 P.M. - 10:59 P.M. 5 - 9 341 350 355 4.6

11:00 P.M, - 11:59 P.M, 6 - 5 23k 239 2hs 3.2

Total =-m---=mm--m-=nm 190 7 166 7,387 | 7,560 | 7,750 ----

l/ In addition, there were 1,522 nonfatal injuries at underground workings, 89 nonfatal
injuries on surface at underground mines, 151 nonfatal injuries at strip mines, 51
nonfatal injuries at auger mines, and 52 nonfatal injuries at mechanical cleaning
plants for which time of day of occurrence was not reported.



TABLE 16. ~ Time of day of occurrence of injuries
at Pennsylvania anthracite operations in 1969 1/

Nonfatal Distri-

A1l bution

Time of day Fatal Permanent Tem- Total | inju- of all
porary | non- ries inju-

Total | Partial | total | fatal ries,
percent

12 Midnight - 12:59 A.M. -- - - 3 3 3 0.6
1:00 A.M., =~ 1:59 A.M. - - - 3 3 3 .6
2:00 ALM, - 2:59 A.M. - - - 3 3 3 .6
3:00 A.M. =~ 3:59 A.M, 1 - - 2 2 3 .6
4:00 A.M. - k:59 aA.M. - - - L L l .9
5:00 AM. - 5:59 A.M. -- - - 5 5 5 1.1
6:00 ALM. - 6:59 A.M. -- - - 6 6 6 1.3
7:00 ALM. - 7:59 A.M, 1 - - 21 21 22 L.7
8:00 A.M. - 8:59 A.M. 2 - 1 31 32 34 7.3
9:00 A.M. 9:59 A.M, 1 - 1 kg 50 51 11.1
10:00 A.M. = 10:59 A.M. 1 - - L8 L8 Lg 10.6
11300 A.M., =~ 11:59 A.M, 1 - - L6 L6 L7 10.1
12:00 Noon - 12:59 P.M, - - - 21 21 21 .5
1:00 P.M, =~ 1:59 P.M, i - - L8 L8 52 11.2
2:00 P.M. - 2:59 P,M. - - - 38 38 38 8.2
3:00 P.M. - 3:59 P.M. -- - 1 2L 20 bl L7
4:00 P.M. - k:59 p.M, - - - 17 17 17 3.7
5:00 P.M. - 5:59 P.M, - - - 10 10 10 2.2
6:00 P.M, - 6:59 P.M. - - - 12 12 12 2.6
7:00 P.M. -~ 7:59 P.M. - - - 19 19 19 b1
8:00 P.M., - 8:59 P.M. 1 - 1k 14 15 3.2
9:00 P.M. - 9:59 P.M. - - - 17 17 17 3.7
10:00 P.M, =~ 10:59 P.M. -- - 7 7 7 1.5
11:00 P.M., = 11:59 P,M. 1 - 3 3 L .9
Total =—-cmmemcmacaea 13 - 3 LL8 451 Lol ——

;/ In addition, there were L4l nonfatal injuries for which the time of day of occurrence
was not reported.
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TABLE 24, - Closed cases y of temporary total injuries for which company reported days of ‘disability at bituminous
coal mines in the United States, by days of disebility per injury and general work location, 1969

Number of temporary total injuries
Days of
disability -
per injury Underground mines Strip Auger Total M:;Z:nniigzl Grand
Underground Surface Total mines mines mining plants total
372 32 Lol 80 5 489 23 512
256 27 283 66 5 354 10 364
290 2l 34 43 3 360 27 387
288 21 309 33 5 347 12 359
246 20 266 32 3 301 8 309
260 22 282 35 3 320 11 331
182 o 19 18 7 221 9 230
130 13 143 13 2 158 10 168
190 10 200 16 -- 216 4 220
181 9 190 20 2 212 10 222
194 9 203 10 2 215 1 216
173 8 181 17 2 200 7 207
148 17 165 13 5 183 9 192
94 3 97 1h 1 112 2 114
5 7 82 10 -- 92 6 98
104 L 108 11 2 121 6 127
111 7 118 5 1 12k 2 126
82 12 94 9 -- 103 2 105
107 5 112 6 -- 118 6 124
106 5 111 10 3 12k L 128
59 1 60 6 1 67 2 69
47 6 53 7 -- 60 1 61
66 6 72 k -- 6 b 80
66 3 69 11 - 80 5 85
76 6 82 L -- 86 2 88
66 7 73 5 - 78 3 81
72 5 77 7 -- 8k 6 90
Lo 2 42 10 -- 52 2 54
38 3 L1 2 -- k3 I L7
68 6 e 5 -- 79 ki 86
56 3 59 5 - 6l 3 67
7 5 82 5 -- 87 1 88
51 2 53 2 -- 55 2 57
65 5 70 13 2 85 2 87
33 L 37 1 -- 38 2 Lo
Lo 5 5k 2 -- 56 N 60
85 1 86 8 -- ol 1 95
37 _— 37 I -- L1 5 L6
L8 3 51 3 -- 5k --- 54
38 - 38 3 -- b1 - 41
62 --- 62 b - 66 2 68
33 3 36 3 -- 39 --- 39
32 2 3k | -- 38 2 Lo
22 ——- 22 2 .- 2l 3 27
32 3 35 --- -- 35 1 36
h11 25 436 32 2 470 15 485
Lo6 19 L2s 41 3 k69 21 490
20k 10 21h 17 -- 231 6 237
121-150 --smmmmammn- 11k 2 116 7 2 125 6 131
151 days or more --- 306 13 319 14 -- 333 13 346
Total ----==mm===- 6,348 419 6,767 692 61 7,520 294 7,814

y In addition to the temporary total injuries for which companies reported days of disability, there were 1,420 temporary
total injuries for which days of disability were not reported. To obtain total severity data for the industry, these
"open cases" were closed by assigning average days of disability by cause classification of the reported temporary
total injuries.
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TABLE 25, - Closed cases y of temporary total injuries for which company reported days of disaebility at Pennsylvenia

anthracite mines, by days of disability per injury and general work location, 1969

Number of temporary total injuries

Days of
disability . X
per injury Underground mines Si.:rip sgxt'lf“:::.e Tl?‘tfll Mzi::nn;g:l Grand
Underground ' Surface Total mines mining 2/ mining plants total

12 1 13 17 - 30 12 k2
11 5 16 8 2 26 9 35
13 - 13 9 - 22 11 33
13 2 15 6 1 22 8 30
10 1 11 5 1 17 9 26
12 1 13 8 1 22 6 28
5 -- 5 1 - 6 2 8
3 - 3 1 - L 1 5
3 1 L 2 - 6 2 8
5 1 6 1 T 2 9
L -- L -- - I 2 6
" -- N 3 - 7 3 10
2 -- 2 - 1 3 -—- 3
1 1 2 2 - N 2 6
2 -- 2 2 - b 2 6
1 - 1 2 - 3 1 4
2 1 3 L - 7 1 8
1 - 1 -- - 1 --- 1
4 -- i 1 - 5 1 6
1 -- 1 I - 5 1 6
2 2 L4 1 - 5 1 6
- -- - -- - - 2 2
2 - 2 - - 2 --- 2
2 -- 2 1 - 3 2 5
1 -- 1 1 - 2 --- 2
2 -- 2 1 - 3 2 5
1 -- 1 - - 1 --- 1
2 -- 2 1 - 3 ——- 3
1 -- 1 1 - 2 - 2
2 - 2 1 - 3 1 I
- -- - - - - 1 1
1 -- 1 - - 1 - 1
- - - . - - 1 1
1 -- 1 1 - 2 — 2
- -- - - - - 1 1
- - - 1 - 1 . 1
2 -- 2 1 - 3 - 3
1 -- 1 1 - 2 - 2
3 - 3 - - 3 --- 3
- 1 1 - - 1 —— 1
1 - 1 - - 1 1 2
6 1 7 2 - 9 8 17
13 1 14 5 1 20 9 29
2 - 2 - - 2 3 5
1 -- 1 2 - 3 2 5
L - 4 -- - L 3 7
Total -=--me=mmm-- 159 19 178 96 7 281 112 393

_1/ In addition to the temporary total injuries for which campanies
total injuries for which days of disability were not reported.
"open cases" were closed by assigning average days of disabilit:

total injuries.

2/ Culm banks and dredges.

reported days of disability, there were 95 temporary

To obtain total severity date for the industry, these

Y by cause classification of the reported temporary



65

*60*0 weys s [2

«sutw or8uts Aue 03 paudIss® 99 JOU PTNOD FEUZ SUOTHRTIRASUT 20BJINS Of UO BIB(Q T

90°2 €59°€09°SHE L1g°TeT 89T THETTT T2 6ER°G6 oshe | o - afeIaA® IO TEIOL
---- -ooom--o-e- TOT‘0£9°2 906 ‘i€ gt't | o ---- [T #9833
ST HEL SBE‘G 960° LN ‘G 1594189 609°6G 2E8 ---- Pa3B3S JON
qrUe STH9TT 62E €26 EETEST ¢LLeeTe 6T 20€°EQ T6L°T 0000 | mmmmmmmmmmmmmmmmomommmomes 00T
't M9 164 gL Ege nITgh 002 - €6 03 08
gE'T S00¢09¢ €05°092 ozget 09T 6 | mmmmmmmmsmmommmemmoes 6L 0% 09
22T GETLOS ge6°STh 90E ‘25 612 1 S et ---- 65 0% Oh
00°1T 76968 909°68 002‘TT 9 L | e 6€ 03 02
€' G9E‘9 og6 e 92 2 L A mmmmmmm 6T 03 T
HI'T 969°€L5°9 066°L6L S ofTHel gEn Y 9Lk, | e BurpeoT PUBY TTV
ATTRD
JNOY-UBL SUCY] JJI0US payJIOn PaYJIOM FuTyIon SQUTW
zod suog, ‘uoT3oNpPoId SINOY-UBK sfep-uey - m.wwm.nm:é Jo Jaqumy
89T 6E 65 ™.'e 2666 ThH gh 26" ---= w628 6€T°Q TL6CL Q4T oT 64T mmmmmmmm oo oFexonr 10 T®IOL
€95 €2 oon‘z 0sTe2 e o £9° T LT - an 6¢e LE 2 -- € e S aiaieieiy /T 906gIng
hse 9t 6TE‘T qIE‘e TIL L 61°gE 62°1 -=-- ¢1e goe ©02 k] -- Lo | mmmmmmmmmmmmmmmmmes pagEas 308
09T 6¢ L5¢ esl'e Lon‘s 86°61 06° 0°L6 26L L 759°L LencL 64T 8 gET | mmmmmmmmmmmmmmemmomoTooe 00T
TL . | - leo‘e | =mm0=- 99°82 ---- T s g T --- -- —=-= | mmmmmmmmmmmmoTTTTon 66 03 08
w6h [ 809°T geo‘ee | 9079 w8 € [ €T 2t et --- -- T 6L 03 09
022 LE 00E QLG E e HtT HE 6L ofi'e 7 HE €€ 2€ T - T | mmeemmmmmmemmmmoomoos 6% 03 Of
Ths A 6L} o ge ee ---- (/2 A e 4 --- -- —-- | mmmmmmmmmmmmmmoomooos 6€ 01 02
--- [ e RS LT B b bl Bttt ---- B e I Bt - -- B 6T 01 1T
292 9€ 89 66T E 0t12‘s 92" 1¢ 18°0 € 48T 08T 9LT 2 2 ¢ | e SutpeoT puey TTY
Te3e] TeYEe] ckhcad T®30% TeT3Ied Te%0T,
T83RI Teled
sopanl T830% Tetyaed “UoN “UoN PWMMMMQ ssTanl -uod Kaeaod
-ut Laeaod quau _ntut -ut TeI0L ] FuUBUBIIaG TBYEd queoxed
TV ~WS T -BUIS] sanoy-uel SINOY-~Ue! e 1 v € ATTROTURYOSW POPBOT TBOD
uotTTTw 2ad uotTTTH xod MMM#MM TB3BJUON
§a3RI sagex |.T~.um.5
£3TI09A8S OFBISAY A3TI94808 fousnbaag i : seTanfut JO JISqUON

6961 AT reOTUeyOSU PapeoT TBOD JO sFequsoxsd Aq

7S87835 DOFIUN oUj UL (90BJINS DIJBIOOSSE suTd

PUnOLEI9pUT) SOUTW T[BOD SMOUTUM3T PUNOIIISPUN UO B1EP

TOT30NPoId PUE CoW[vAok ‘oouatredud Knlul - 92 FI4VL



~suTw oT3uts ALuw 04 PIUFISS® Sq 30U PTNOD 38YL

sdoys arwdel TwIsuLS 9 uo e3B8(q \ﬂ

£€9* €9n°990°¢e £En992‘E 099°65Y 9%6°T 16T EREEt T --- 98BI8AB 10 TWIOT
---- et 690°22tT TE0¢ST 59 i B /T @oBzamg
6€" €lget #992€ €L9°h g2 L - pagels jof
65° OHT“SLO°T 058°Teg‘t ozE‘ghe T50°T 9¢ -=m==--- 00T
7T £6g°¢LeT oRLTTT 60191 2] ot ~-- 66 03 08
18" egefse ofth“ER 62£9 o€ L -~ 6L 0% 09
---- m———————- e me—-- --- ~-- 65 03 O}
€T THLCST 8L6°0T 088°‘T 1T € -----"6£ 03 o2
61°T HIE 26 Q46 LL Sho‘eT Ly € | memmmemememmme ~~ 6T YT
89°0 02210l HET‘on0°T €L6°04T 659 HET --==------ 3urpeOl DPUBY TTY
Inoy-ush SU03 I0US PaqION DONIOM wmﬁwws sauTn
aad suog, ‘uotjonpoag SINOY-UBYK sfep-usy - M.WMM,HEE Jo Iaqumy
€Nz €z 00T‘T grez‘e G69°HT 50*'L9 2% ~——- 122 612 L1z 2 - 8 mmmmmmmee - 98vaasr J0 TBYO]
jas T - 292 --mm--- 86 He ---- £ € £ - - - - /T 9vovzamg
g6 g6 | ----- 000°€ | ----- -] 190 | ----- -——- T T T - - - ~------- P33838 jO)
08 He 00T‘T TITYE €62‘E H0*6.L 1 0°59 ot T Znt 4 - T mmmmmmommmmmme--e 00T
L06°T 6 | ----- €€e 969°€S $8°92 g6°g 9°T 1 € € - - T 66 03 0g
6.9 9 2ese 2ZLQET | 2T gfT 20°€e T°€ L 9 9 - - T 6L ©3 09
m---- -- -—--- ~--= B ---- --- --- --- - - - --=--= 6S 0% Of
et 2T G60°2 -------| @gT*egT | ----- 6 4 2 Z - - - --- 6€ 0% o2
LTO‘T 02 GTE‘T T9€°LL AN ég°et L2 9 4 4 - - T 6T 03 T
9ezh 12 260°T en6ee L6726 28°€ g9z 64 44 [24 - - 4 ButpROT PUBY TTV
Teey Te3ex Te3e] TB30% TBT3IBg 8305
m ~uoN =384 -uoN el wavhwm sstanf ~uou Axezod
sotanf Te30% TeT3dE $9T Zur R
-ut Lirazod, Jusu SINOY~Teu SINOY-TrRI “nfut Hw e e i e 3usozad
Y -uRL ~FmISd UOTTTTW Jod UoTTTIwN Jad Ire Jo TR®3eJUON fATTROTURYPSW PapEOT TeOD
sagBI segBea MM.EBQ,
£9T39408 aFedaAy A3TI909g Aouanbeag “HASH satanfur Jo Ioqumyy

66

696T “ATTB0TUBYOSU POPEO] [BOO JO aFequaoIad Aq

(P0eJIns PeyBTO0SS® SnTd punoJIZIspun)

SSUTW 83T0RIYIUB BTUBATASUUS{ PUNOIIISPUN UO BIED UOTONPOLL PUB ‘OWL3NIOM ‘o0USTIodNs Aaulul - *)2 fea:uan



67

suTw ST8UTS Aue 07 POUTLSSE 20 JOU PINOD 3BYF SUOTRITBISUT 20BIINS of uo ®'yea /T

Gl64S one 066°0E6°8S5S gon‘TIN® Lee onL‘9L9°ge Gze GLESLeT 9891 HE”" " Th He* Gzh‘6 06T | mmmmmmmmmmes Te30% DUBID
6 B b 00g€6LE° ST L90¢g90‘e ot oot‘g | == ---- 26 e on” e Lo} e s8BIas® IO TE®IOL
N Rl Sttt GOE ‘129 06558 L62 €E | -t .- %N ---- € I B it axou 20 06T
c e 888691 65099 age 222 - 15°8 - T mes | mmmmmmmmmommoos 64T ©% 00T
ot - G2R s6s e 689°681 Lse g6t | ---- 9Mm°6 ge” e T mmmmmmmemmommmoos 66 0% 04
e i snGfgese JREAL ghe 06ET | -mmeT ---- 6L°¢e on’ 09 T | mmmmmmmmemmomes 6t 0% S
88 - GL6°g0T h onLess Lne ggz‘e | - ---- agree we” g6 T | e #E 0% 02
70T === olTf0ss‘e 6L5 ONE A omrr‘t | T - 0862 gL° 9L - 6T 03 0T
a8 -=- 691°600°T £0g 62T 122 ggs | - --- Ll 66T o 2 | e 6036
w6 - HT6°g6E neEén 002 I .- 9109 - e L 0% T
.squeTd BUTUBSTO TBOTUBYISK
9EG S €972 066°0£6°955 Q09°GET CTE 6L9°119°92 22 GL6GTT 62 9T £€" 1g°2h 98" T80°6 €91 Sututw ‘oFeisse 10 TBIOL
664 22 G gTO“0E6 ST g60°0%0°€E 766 °0LE ofT 6h9‘e TL°6 61" 17862 86" 6 [ o8eIs4® IO TBIOL
[ g0'E 6T20TL TL2f0E2 seEc6e 04T 96T h'T - HE R —— T - | mmmmmmmememmee- sxou 10 SGE
€T gy JT26ET T 299°1Le T09HE 10T €et 62°S -—-- 60°2e ---- 9 R e ettt bkttt HE °% 02
fh S Teg“EE0‘E GOE ‘189 603°€Q 26T 05¢ 6 £e" 26°Te on°T ST T | mmmemmemmmmmeemee- 6T ©3 0T
gET HE*S 2019668 LIgfLhoT 006°¢6eT €qT 6.3 2LS -—-- H60€ -—-- zE cmm | memmemmmmmmommeemeo 6 036
62 89°9 659°KGN°S £86°STQ 65€°L6 6ET ol gL 9 1E" RE"SH iz 1€ T no% T
:souTW J93ny
T65°T 281 6L2CL6EC 16T €E€9°E96° 0N THE 6ST S ghe Lggoe T€°R €T LL o2 19° 48 e | --m--- - o8BIdA® IO TBIOL
T 9T°¢ TL2HeT e 620909 969°48 zle GTE 96" ---- 6h - € --- axou 10 052
ot 869 OETL6T g2 2LS e K TETCTES fle gE6 T 29°¢€ ---- 9e 62 ---- 20T --- 6h2 0% 06T
LT 00°9 656°680°6¢2 CESE TSR N 0TS99 LTE geo‘e 96°6 1o 9g°6€ " HLT 2 | e 64T ©3 00T
15 LE°S 6oL GhO‘ER £66°9T0 g 04T 6HO ‘T 282 90L°€ 09K 60" oL He ol 6T ki ---- 66 0% 0§
™ 09°% TG 26h°9T 206086 °€E 186 “HEh 162 269°1T o't 2T 06°6T 96" LS 2 -=- 6h 03 GE
€T H'h HOGC L6E“ N2 C9EFTEGS 261°8L9 She 2lle 02°¢ 91" OT"HT L 8L v | mmmmmmmmmmmmmemes HE °3 02
6L L9°€ 999104 1E CCETRI Y 0E6°68L Hie 989°€ 65°S He" 0502 06° LET 9 | mmmmommmmmmomooos 6T 03 OT
8t 6L°€ gte‘ggL oz 2T9°Egn ‘S 0T0“ES9 02 16TE 9L°€ 6ec° 22 L 60T 8L 9 | e e e 603§
666 66°€ SQT 0L L oTT‘0lT 2 T8L 492 2Lt ENG T g0°€ £T* 90°TT o’ e L b bt 0% T
rgouTw dTIsg
osh‘E 90°2 £69°€09°GhE LR T2T g9t HRE‘TTIT Te Tee 6En° 56 [l o TH g% 26" 6ET°8 42 SRR L LRt a8exoA® I0 TBIOL
..... - -- | Tot‘ofg‘e 906 tihE e 8IH‘T - --- £8°HT 1T 6¢ £ --mem-mm--e---- [T 90RIING
LL ET°e LBTEE0 LT Len‘eleng T84 HT6 9 GHe 09z‘ge gL 9t ee” GhHE L 768 T 9z | —mmmmmmemooes aaow 10 062
66 €02 636°CTLGL €6 LNESLE T99°€89°H 2ne QIE‘6T 66 92 9" 28'€S gL* oto‘e 62 | mmmmmemmemmmoes 64z ©3 05T
<8 9€-2 766 °€ES BY TEE€ L0908 nEE‘egs‘e e 2860t 06°Le (S 0L°59 9T°1 RGECT 2 ----- 6HI ©% 00T
ohL 02’z H9g“HI6 Qe €RG2869° LT 2celie‘e 112 o120t 86" L2 16° 66 19 €T T 680°T og | memmmmmmmmmmmmo- 66 03 06
LL 08°T 629°ghe 6 geeenT s XIS 1oz OTI‘E 26 €E [<-% 12°09 IT°T fo) % 9 | mmemmemmmmememees 6t 03 SGE
oze gi'e 006°GEQ 6T gIg sHE ‘6 o2 TLI'T g02 (4534 12 62 99° 90°29 6€°T 08% et | e HE ©3 02
q1s 06°T 292°TL6° LT £99°65H‘6 186°08T¢T 9.T 20L9 1692 00°T 2h°05 06°T Lk gt | mmmmmmmmmmmmmmees 6T 0% 0T
TEO‘T LL°T QEC THE ‘€T 1LL°288°L TTIT 686 4T 9389 60°12 98" 0€°LE 26°1 162 et B il 6 0% &
#7021 [ 769°got‘q 206 HEO‘E 29628t ¢TIt QIE‘E 1g°0og 16°0 TE°0E 2€°T 26 L i -—=-- 03T
. nﬁwx.uosp 30eJINS
mmvﬂﬂucﬂv SouTw punoxsIspun
Tesejuoy | Te3ed | TeIeIUON | TBIBIL TeyejuoN | Teded
£TTEP
suotqeaado Jnoy-Uusl Suoy} JI0US PO{ION PIHION w\wrwvod SuUTHIOM sUOY SINOY-URW fordme Tom Jo Ioqu
13 3. X
JO asqumyjy 1od suoj, UoT1oNpPoId sanoy-Uel sfep-uel mw.m.nww& mmmwwiw UOTTTTW I2d UVOTTTTIW I9d soTaMCUT JO Toquny P
soqex fLousnbexy

6961

TpekoTdWe USW JO Iequmu Aq

7557895 DPoJIu) oU3 UT SoULW [BOO SROUTUMATq UO B3EP uoTgonpoxd pue

ToWLIyIoM *oousTaadxs Tnfur - °ge 19Vl



‘ouTW STIUTS AU 03 POUITSSB 8q 30U PTNOD 38y3 sdoys aredea TBI8uULF g uo B3BQ \m

0.4 20T S9T 152 0T otselocot S69°9LE ‘T %4 L2666 66° L 2T sggn 62T 264 €1 - ©BvIsA® IO TR}03 PUBID
ans ———- mmmmmmmeae L96°T6L 2 9£g°TOE Tee GE9°T memmmm | e enes €L T 4 --===-- 8FeI34B J0 TEIOQ
2 - —mmmme———— 89K ‘2EE LLGEY 202 PAK - - £2°.8 ————- 62 -- = 80w I0 QOT
9 HELT99 0L9‘EQ Lte Gge m———— - 499 6T 22 T 66 °3 0
b 1S 992 09€ ‘9€ L2z 09T -—-- 6L gh ———-- £T -- 6t 03 GE
€T eHL 909 egéeog Hee ghe —m———— -—-- £E 64 9€ -- #E 0% 02
9T -—-= 2GLE6LE €Hr6°05 €€2 €12 ——— LL it - LT ~-- 6T o3 OT
HE 0T9“TLE H0G ‘gh 612 122 m——— L6769 m——— 92 - =———- 603 ¢
9€ -==- L0 EET 006 LT 88T €6 -——- €070E %62 f T mmm=m== O3 T
:squeTd BUTUBSTO TROTURYOS|
61 on'T G9T 162 0T €96°02E L 618 HTOT 9tz 262y 69" €€ L0°T €T iy 05" T GHE ns Sututw ‘sgeIase Jo Teo]
¢ L€ 69€ “5ES g2ecenT TEg LT €62 9 st Ml Bt M --- o= “mmm=m- 98erass o Teyol
T 06°€ #5699 €89°6TT T96°0T ete Sh -~ -—- m——— -——-- --- -- m-m=s-s--em---- BJOU IO GE
m—— -——= --- m———- - m——a- -—- - B L o
--- - --- - m——— - -—- - m=ss—oo—m-—m-e-m- 6T 0% QT
T € engfes 09€“6T 026°T o 8 ————— ——— ———— m——— --- - m——— mm==mm-- 603 6
€ 88" T €L6°6T 0ge‘g 000°T setr 8 e m-—-- ———-- - -- - =m-m=mes- 403 T
1898pauaq
€6 2€°¢ e ENT E 88N T6S €9gf0g 9T 8eh 8T ¢ -~-- 16°9T ----- oT - | e sFea9A® JO TBROL
€ oz'e ETh e Teg‘oTT §2g T 86T 9 601 - 206 | -=--- T - | e R aI0u I0 0Og
et 02°9 SETGOT T £83°.8T 01g sz 9LT Lyt eL'T #9°0T c I B Tommmmmmeees 6T 03 0T
(o] 10 L0g ‘964 62T ‘gHT L6z oz 65T gzt we'E ---- 06°€1 g R B TTmmmmemmomee- 601 g
8% 6g°L SET NI T 064 HHT gen 6T ™t 8ET gt - 8SHE s g = e ST 0% T
(syreq wrny
#et 9€°T 618661 1 6TE6TEE ST6°95h 9¢e LgLT 8L 5e L9° S6°HE 06" 91T € | --mee-- s%ezone 10 TBIO]
T g2 T 0Lh‘2lo‘T 9LL 60T €4R°08T T2 899 6g°cE 02T 66°TH €91 44 4 sxow 10 0f
€ 9€" T 98h ‘gEE gE6 g2 0T9‘2E 82 91T 98°8 m--- 02T | ----- € -- ---- 6% 03 G€
HT 05°T T9T 086 aeH‘ 1S9 90106 Hge gTE e 6T 20°T 91762 HG T 6T T HE °% o2
e (A €06°ghg oE‘glo HIT €6 £he €9t fkhe ---- g6t | ----- 1z -- 6T 03 0T
€ 86°T otrEgy 829°%0¢€ E9‘En 202 9Te ---- 06°gS | =--=- 8T == -603 g
LE ™'t 6BE“9LT 290¢6zT H©OE“9T 06T 9 Rbbi B === === Tt | TTmmmmmmemmm e 1oy T
ssoutu dragg
L6T €9° €9n‘990°2 £En992E 099°65H gee 956°T 86° 50T 1g°€ G0°L9 ante 612 e} ----=--- 3FeIsA®T IO TB}O]
--- i B LTRSS -- 690°22T TEO°ST T€e 9 | mmeee ---- géHe | ----- € e bbb e e b /T 2orzamg
T €6 188°2€8 €L57°018 20€°08 L€2 6€EE TI°6ET 88T T2 92t SL'T 2L T | mmmmmmmmmeee- 8JI0W I0 062
2 €e” LRslee Q40 °€g9 T26°69 She 99€ §6°902 ---- 369 | ----- In -- 612 01 05T
T R B OTLf¢ze T00°62 HEe wer | =e-e-- ---- 62°€T | ----- £ -- 64T 9% 00T
--- e e D narE LT [Tl e B R e B B --- N B L 66 03 0§
—-- e et T M, [, el RS [pe— B L -- 64 01 <€
[4 80°T 928502 €2216T €olge 65z TTT fl°LL 2L 6 19°€g 9h*0T 9T 4 € 03 02
ge gL" Loo‘EgE LEGEE6Y 660°€L 92 0ge TL°getT €9°L €266 80°9 L [ 6T 03 0T
L 6L" . ngL 0LE L6m Ly 09069 ™e 982 16 €S -—-- enten | o=---- oz -- 6 0% ¢
2zt 89°0 T onE 998 °80S 6E6°41L S6T Gge GL'TE LL™G 29712 €6°€ T g 103 T
t(syIom aoBIans
mwvd._”onﬂv SOUTW punoidaapun
TeIBJUON | T®YBL | TeRJUON | Teged | Teresuoy | Teyed
ATTED
SATZO®
suocTqeIado JNOY - Treu SUOY. qI0Ys DPOYIOM POYIOM skw SurIon suoy} SINOY-UBw pofordue usu Jo Taquny
Jo Isqumy xad suoj, ‘uoT1oNpoLg SINOY-UrK sfep-ury wmmamﬂw wmmww>< UVOTTTIW I8d UOTTTTW I3g SOTINPUT Jo IsquI
9981 Lousnbaxy

696T ‘pofoTdws usuw Jo tequnu Aq “SPUTW 21TORIUGUE BIUBATASUUSI UO ®3Ep UoT3onpoid pue fsWLgyaAoMm

“oousTiadxs ALmlul - ‘6z TIAVI



69

‘ouTw STFUTS Auw 0% POUFISSE ©Q 30U PTNOD BUF SUOTIVTTEISUT S0BIINS o€ uo ®Byeq /T

GL6CS on'e 056 °0E6°gSS gon‘TTH  Lee onL9L9‘ge see GLESLeT 99°9T HE® e Th g cen‘é , 06T - 23visa® J0 TBYO} PuBID
6t e 008°6L3°ST L90°590°2 IS oon‘g | -mm-- ---- 25 ee o e L
€T R B kb €6L°.INT 46g T etz L1 2 It ---- 9E" Ly ---- L ---
7T R B 2cE 26T Gon1e 852 g | e - oot - 2 ---
22T R 0L6°LT9¢2 LBGCOEE The 6oLt | ----- -==- 90°He 9L €9 4
062 -—-- -- STLELTE 2T 09Tg69°T Lne wgg‘o | ot --- go'ze ™" ele s
rgqueTd SuTuesTd TEOTUBYOSH
9866 €972 066 “0E6 855 go9¢GETeTe 6L9°TT9°92 H2e GL6QTT G2 9T €€ 1g°2n 9g8° 1806 €8T Bututu ‘oFeaoAs JO TBIOL
s6h 226 gTO“0E6 ST 860°050°E 766 °0LE ont 6492 LS 61" Hg 62 6" %6 [ sBerane 10 TBIOL
9€ ST°9 286 E€09°¢T T29¢092 Ll9‘6e 99T (1498 196 ---= €5 HE --=- 6 —==p mmmmmmmmoommmee- I8y3e 1TV
9L 10°§ ggE‘TLo2 HT2goh ERE“Gh 68T che He L T Gl ot (48 ST € 1°6 0% ¢°Q
251 616G RSE00ETT TE6GLT 2 669°1Le €ET 6102 96 ---- HLige ---- 94 --- - f'g °3 6L
LT 05 gEETH 9ET‘Coe (S QET oz 02T —-- ST°HS ---- T === | mmmmmmmmmmmeee- #7°L 0% 69
T £9°9T 9%E TH 9612 99%€ £9T 2 - L Sl B --- | e 779 03 &'
:S9UTW J98ny
T65°T 28 6L2 LEECL6T €E9°E96 0 THE GBI S gte Lgg‘oe €4 €T° LL 02 19° 148 G2 | mmemee- a8eIoa® IO TBIOL
6€T 25°¢€ €€9°6on‘eT Len‘onse 9eh ‘HsE e LER'T G0°G 9T"* 9L° LT 96 €9 2 asyze TV
aLT g€ 2€0°TeT ET T90°2LL € m9‘oen aGe gho‘t £0°6 [ 06°LT €67 99 g 7'6 03 G°g
LITT TLh LT HRSHTT 9Lz 6EE‘HE 6T9°g90°€E 2ge 2ECET (e oT* 2661 HL* alh el f°g 03 &°L
66 $T'9 020,12 LS 2TOE0E“6 TQT6R2 ‘T 202 G961 2 h $0°0 GG 9e 2€°0 e € °L o3 6°9
L 06°T gen‘s Lege el w6 S e S B - 79 03 &°6
ssautuw drJais
0SH‘E 90°2 €69°€09°GhE 118 TeT¢g9t HHE‘TTT TR Tee 6EH7°66 Gsoee an” ThH'gh 26 6€T‘Y [ S e8eios® IO TBIOL
..... === ----------- | TOT0£9°2 906 ‘e €2 gTn‘T - ---- €9 HT 7T 6€ € /T @ovzing
et 9°T 218 82961 6899 GHT ot 22 61 === 0908 ---- i - - ZOY30 TTY
12 HS€ HET ‘640K 09E“OHT T G68°2ET 642 €€S H6°02 Ge* ST HL 18" [4<} T #°6 0% 68
92E‘E g0°e 960696 ohE 69T 6TGE9T 865¢ LTS 02 e 18826 €2 o 28°gh 26°0 €g6°L 6T 7°g ©% 6L
99 9T’ T HIE GHY LEggeL 5L2°T0T 202 204 6£°g2 ---- €6 2t ---- fe --- Rl °3 §°9
Ge 20T ggLgn 29Ltln 6°L ST €S 66°18 ---- GL EQ ---- # --- 7°9 0% 6°G
t(syIomM SoBIINS
ww@.:._”on..nv S9UTW PUNOJISISpUN
TeyBIUON | T®9®d | TEIBJUON | TBIBI TeyBJUON | Te4Bd
suotyexado JINOY-UBL SU0Y FJIOYS PINIOMN paION 2ATIOR MMWHMS sUOCT ganoy-usu sInoy 1ITyS 3
30 Iedmy od suor ‘uoT3oNpoLd SInoy-ueER sfep-UBH mmwmwwé uou UOTTTTE 84 UOTTTTH 134 satanfur Jo JIaqumpy T S0 IR
afvIaAy T

soqea Aousubsag

696T ‘3JTUusS JO UaFual Kq °So3B3S Pollu) oU3i UT SSUTW T[BOD SNOUTWN3Tq UO B8P UOT3oNpOdd puB ‘SUW[33IOM ‘oouslrodxs Kmlug - *0t

TIEVL



70

routw 3TPurs Aue 03 paudrsse aq j0u pTnod 3eyi sdoys aredax Tevasusd uo eyeqg /T
Ta 3T 9

OES 20°T ¢9T°TS2 0T 0€6°2L0°0T GGO°9LE‘T 2ge 126G 66" Ly 12T Sg°gh 62T 261 €T - 988I9A® IO TRIOF PUBID
T EECC T TS .- 196°TSL 2 9€gT9E 122 Ge9‘T | ------ ---- eh’Es €L it 4 --- °PeIaa® I0 TBIOL
€ ---- —mmmeee- g6s°z2 SgE 49 L R B ---- --- --
€T ---- €6L0zn LT2'9n 112 Ere | ------ ---- gL en ot 8T -
h 668°LL0T geh 9ET 2€e 6gs | mmm--- ---- 99°66 €6 09 T
6h Te6lez‘t SITEGLT 9te 218 61794 18° 69 T m==m-e------ H°L 0% 69
2 ---- 96L°22 H69°€ 792 L e B ---- --- - Smmmmee-=oo- 4§79 0 676
queTd SutusaTo TBOTUBYOSH
6TH o't 9T 12 0T €95°02E° L, 618 “HTO‘T ote 262y 69 EE 10°T €T°Ly 04°T GhHE Tt Sututw ‘oFeisse I0 TEYOL
4 HL'€ 69E°GES €2EENT Te8° LT €62 9 m————- -—-- -—-- -—- -~ --~ 28eioAe I0 T®IO]
1 79°€ 00T*S o0oh°T oxT oL 2 mmmme- - --- e - X8u3o TTV
4 L€ 692°0ES €26°THT THLLT T0€ 65 | ----- - ------ --- -- '8 0% §°L
:s98paaq
€6 2E°g HEh‘GHT € 8en T6S €9t°0g 9T 98h gT € - T6°9T ---- 0T -- ------- a¥BaaA® 10 TBIOL
c 98°H mwm:ﬂ mmmum mwm MM ot | s [ ms " D s umsww MHM
: gr'e 9 HT 2EL9 or | ----- - s ---- == - Smmmmmmmmmmee- - .
9e 66'9 6TQ TON‘T 60602 T0E‘92 19T ™o oT*f oL:gz ---- 9 N ettt ==== 4°8 03 G&°)
95 9N R 9E6°6Go°T 06ETLE 1€6¢28 49T TeE he ---- LL*0T ~--= L -- ettt 'L o1 &9
€ L ong‘e SIS T 252 2h 9 | = ---- mee-- ---- --- - Sommmmmmes == 9 0% 6°¢
ssyuBq W)
el 9€°T 6hR 664 °H 6TE6TEE GT6 9%t 9%e 1eLT gl Ge 19° 91T € | ------- 9884948 0 T®30]
- ——— [ S, mm——————— —e——————— -—- B -—— --- et ~em=--- IS0 TTV
4 02 T Tgo‘se 00E‘0Z 9se‘e 92z ot | -mme- - == N e et 76 03 g
of 20°T 952596 £T6°056 Tg6¢6TT nse ey 9L'T2 === - T2 R Bl n'g 0% &'l
08 05° €9 0gh‘E gahgIE e £66°62€ 962 6g2‘T 6212 98" 62°1T [€3 € ---~--- §*), 0% G*g
z 16° flg°ge gho‘6e ST ozE I === ---- --- R e b bbbty n°9 0% 6*6
ssoutu drasg
16T £€9° €ot‘990‘2 €EN°992°E 099°65h gee 9G6°T 86° 60T 18°€ S0°L9 sh'e 61e g | ------- afeIaA® JO TB®30L
--- e --- 690¢22T T€O ST €2 9 | =m---- ---- 8542 ---- € -- /T ®ov3amg
ST sa8° ThLC6E 268°9n H00¢6 08T 0% €€°09 ---- S9°eh ---- 2 -- U0 TIV
4 €21 onz‘ee 198°gT 12T'e ™t ST 90798 ---- T0°90T ---- 2 -- 03 6°g
12 le* <geilge 0E€2°HS0“T 268 9ET 6ge €18 TH'G6T ---- Lo"hS ---- 16 -- o1 G°)
o2t 18° Q6R“S9E T H65€L89°T 26L°THe 454 9201 9T°90T 99°¢ 26°6g 96°¢e anT [4 03} ¢°9
6E 10T 6EE°0SE gL 9EE 0z8°Hs e see 1S °ge 968 6962 168 oT € 03 §°¢
s0BIINS
mwvs.moc._”v soUTW punoIdxapun
TRYBJUON | Te3®d | TejeJuoN | Teyed TeeJUON | TB3ed
£TT8D
suotjersdo INOY-UBW suo3 jI0ys paxIOon PaIIOM owwwud BuTsIOM suogy SJnoy-usu sanoy ‘9JTys Jo wySueT
Jo Isqumy asd suoj, ‘uoTonpoId SINOY-wey sABp-UBy wmﬁawM< omewa UOTTTTW I3g UOTTTTW 130 SSTMLUT JOo Joqumy ’

sogeI £ousnbaxg

696T ‘HJTUS JO U3SUa[ Aq °SOUTH 93108IHGUE BTUBATASUUS] uo

©3ep UoTjonpoad pue ‘SWIINIOM ‘svUsldodxe AInlUl - *TE TIAVI



71

ssutw oTBurs Lue oq paudTssw 8q J0U PINOD 3BYG sdoys aredax TeasULd g UO BYBRQ \m

et 9€°T 6hR 664 Y 6TEGTEE GT6°94h 962 18L°T gL 62 19° G6HE 06" 91T € | -mmm--- a8eIaa® I0 T30
It €8°T GQT 669 12T 19€ 609°05 96T [+ 96°0f ---- LL tl -—-- ie -
2€ a1 6TT‘TE9%e €0g°GTIR‘T orE o5z 62 189 H6 €2 9L* 0L ®E oT°T €9 2
0T 08’ 96T TOE Lo gle feletdele H9e 16T 9492 2e € #T'T2 n9e 8 T
9 61°1T LnE‘go6 SggeE9L 8L666 gte o9n 2g°6T ——-- 96°€z2 - T -
:soutm dTI38
16T £9° conog0‘e €€ 992°E 099°66H (45 9%6°T 86 °60T 18°€ G0°L9 ahee 6Te 8 -m—m--- 88BJ2A® IO TBIOT
--- B e 69022t T€o0fst 1€z [4°] mmmmmeem | o g5 w2 € - mmmemmmmmmmemes /T oovzmg
4 10° ToN‘T 200°1€2 1662 2ge 82T €S0z | ---- 66°2T ---- € - EERELEEEE -=---- UOT}BULQUOD
2 3 L lzz 850°€89 Te6 68 she 9€ §6902 | === 18°89 -=-- Ly - --ommm--- €
f G6* HGT 909 92 LE9 29206 ™He GLE €6°9€T S9°T 2 OET L6°T €9 T | mmmmmmmemmmmmmmomomommees 2
68T LL°O TOE‘TERS‘T 020°€65°T 6Q0°s€e oge 220°T TH'L9 69°G otT°2s 6E N €8 L === mommmmme- -==--- --- T
t(83I0M 308FINS
§spurout) saurw uﬁo&mnm.@ﬂb
TeyBFUON | Te3ed | TedeJuoN | Te3ed Te3BJUON | Te3BI
ATO®R A1reEp
soUTW JNOY-UBW suoq 4I0US pasIon DOYION mm hdn FuTvION SU0Y §Inoy-usu S1ITUS 3O Iy
Jo asqumy zod suog, ‘uoTgonpolg $INOTY -8 sfep-uBy SFuzoay . WMWMUE UOTTTIW I3d UOTTITW I9d sombur 3o TeqERN T
sogsa fouonboag
696T ‘S3ITUS JO Iaqunu Kq *SOUTE »3T0BIYJUE BIUBATASUUS] UC BYEP UCT3onpoxd pUe ‘oWl nA ‘ooustixedxs Amfur - “€€ FTAVL
‘sutm oTSuts Aue 09 PIUTLSSE 2q 30U PINOD 38U} SUOTIBTTEISUT I0BFINS 0f U0 B83®QJ \,m
431 22’s QTO‘0€6°ST 860°050°€ H66°0LE OHT 6n9°2 s 61" hg8°62 g6° 16 € ===---- 2BBJOAB IO TBIOL
ot on’s eLTé6n6 e 165 918 SLTé59 64T gEn 01’9 89° €6°2€ 99°€ gT [ memmmmmes memmmmmemeoome e
6irh 61'S ongogheet T06°€05°2 6T G0E geT Ti2‘e 29°S g0° 9T 62 on” €L T memmmemeees T
isouTw I38uy
T65°T 2g8°h 6L2°L6E LET €£9°E96°0n THE 62T S o2 Lgg‘oe T€h €1° LLo2 9° 158 [
Lz 06°S ong‘T9e 1t 6ET“606°T T19°9%2 262 g TT°€ 60° €€°gT 2" 49 1
98 99N 060206 ‘gt TSTH00°g 7L9°EE0°T 262 2HGE 2e s [0} 9862 Ge’ Loz 4
L6z on°s 9EE99T ‘L S0S‘2LS ET L2E699°T 092 60t‘9 enth by L1 He 65" get 8
8T°T 8T 4 €TOL90‘EL QEQCLLY LT 62L6LT e 912 260°0T [4e4 61" 80°9T 08* 82 HT
isoum d1agg
osh‘E P02 €59°€09°SHE LLBTeT 89t tHESTTIT T Tee 6ER‘GE 448 e TH'gh 26° 6€1°Q [445 - sBBI0A® IO TBIOL
. === R T0T°0£9°2 906 “1riE Ene gIn‘T mmm-- ---- €34T L18a 6E € B /T sovzang
T 81 goKESTE STT eL6‘T 69L°ghe Gee GOT°T 90°1E 6164 ~——= 16 --- ---------su--- UOTJBUTAUO)D
622 1'e G ‘2se qlt g06°L02°18 SOn‘gRT 0T €ne L6 TH 99°gT €e” €004 oL® 162°€ 15
916 612 €gh‘HT2 ‘62T L2T968°8s 069“E6E°L 622 652°2E 20°62 fh* 19°€9 16° 0SL°E LS
n69°2 19°1 LG2°ETO6E 629°EThEe HIG SE6 2 LST $89°gT g9°6e 16°0 0g°2h 29°1T 200°T g€ mememmemmmmemmeseomomeoe T
: (s3I0M 20BIINS
SSpuTouT) SauUTm punoxdaspun
TejpsJuoN | TBYed | TBISFUON | Tejed | TeIeJuoN | TeIBL
SAT30B ATTep _
ssutwm INoty~-treu SUOY FJIO0US DPINIOM DINIOM kP BuriIOoN suoy SINOY-Usll $3JTUS JO Ioqumy
Jo Jaqumy Jad suog, fUOTHONPOId SINOY-UBK sAup-us oFezoay usm UOTTTTW JI3d UOTTTT a3d SoTIN(UT JO IOqENN
aBazeAy so98x Aousnbaxg

€96T FSIITUS JO Zaqumu Kq ®s23838 PIjTU] QU3 UT SIUTW TBOD Snoupumiiq Uo ¥38p ToT3onpoId pus ‘om[INian ‘ooustdadxe Lmful - °*2€ FIAVL



‘auTm STSUTS AuB o3 PIUSTSSE 9q 30U PTNOD 3BYJ SUOTIBTTBRISUT S0BIINS 0f uo BYRQ \ﬂ

666 ot'e 0$6°0E6°95S | gon‘TTn‘Llze | 9nlf9l9‘ge Geg cleE‘let 98°91 HE" T H” Gen‘é 06T - dFeIsA® IO TBY03 puBd)
6en R e 0086Le‘sT L90%0°e gte oon‘g | -mm-- === es e o e L - eFeasAT IO TBIOL
€2 e Bt 89€°92T ‘T G29 0st TeE 69n ---- 79°gT | - T2 --- 20 00€
€6 memm o mmmemmmeee- Loz‘006 € 8SH QTS €le 966°T ---- egreg | ----- 69 --- 0% 062
6e2 ---- HON oS ‘6 HIER6E T oe wges | ----- ---- 2g oz HL 86T L 0% 002
9 ---- aTiees 8T0O‘0L L6t 95t | ----- ---- €2gS | ----- e --- 0% 0ST
€T -=-- 0go°LOT Legeet geT 60T | ----- - 20°ge | ----- € --- ©% 00T
Lt - 08819 60E°g 9L ort | ----- - LT°9T | ----- T e et 66 01 05
8T - 6ER“6E 90€°S o¢ 9Lt | ----- ---- 9e°se == T i I 6t 03 T
i53uBTd SUTUBSTO TBO TUWBUOIK
9€6°¢ €9°2 056°0E6°gSs 809°GETeTe 6L9°TT992 tee GL6QTT 29T 3% 18 eh 9g° 806 €8T Bututw ‘s8BISAR IO TBIOJ
6 22°s STO“0E6 ‘ST 860°050°€E H66°0LE ONT 6h9‘e TL*S 61" Hg 62 86" 6 € | - s3eI24® IO TBIOL
6 126 T6L SIS 9T9‘¢s 206°9 o2 12 6T -—— g6°LT ~---- T --- I0 00€
HE T€°6 MO SHTE 690°265 0869 gse olz 28°¢€ 19" 12 o2 2T 2 o3 062
6 S9°H TLH 995 #hh ‘186 4psioet o€e [+19 6L°9 ce” 65°TE € T 03 008
G6 LE°G oob‘clg‘e TESHES 65979 OLT 0g€ T€°L ---- 62°6€ e --- 03 0ST
00T on°s 2gzfgos ‘e TT6 1oy 6£9°1LS €21 894 66°€ ---- 16°12 ot ~-- 0% 00T
20T €9°6 T60°Ghg“T ETLCL2E SOT ‘ot . 9% 9%6°G ---- 16°€E | ----- 1T --- --- 66 03 0§
9 g4 610°gLy HIg‘€6 9TL‘TT 82 Lt Mot - S s R ittt - 6703 T
. igauTw JI28ny
T65°T 28t 612 L6EC 16T €E9°E96  on THEG2T S 9he 18g¢0e €% €T LL02 T9* 158 e | mmmme-- ofetane 10 Te30L
622 €ey Lgo“9h2 1S 0LO LG TT LLo‘Hor‘T [ 606 ‘H €€°g oT"* HoEe on” €le [ 0 00€
2EE 927G 2L 602 Ly 02T E64°9T Glo‘sgo‘e 9ge 6L2¢L PR oT* 2he2 HG* 2LE [ o1 0Ge
eHE 26 68h 9E9°6E 20T H50°g 6062€0°T ghe jelandl] 00°€ otT* 8L HT ol 61T L 0% 002
€4T L9 ohE“620‘g €68 LTL T LEETTIC 8T 99T°T €L 0s* areee €€ e g€ K o1 04T
88T €g°€ €0LghE‘Q €ELELGO T 226°66T 62T TG5°T LG 91" 64" LT 09° 6e T 01 00T
202 T4 LEL ONO onb ‘9€6 605°9TT gL 664°T o g [ 6 *HT 10T HT T 6 0% 0%
T 89°¢ TS0 068 S8 9sT SIS 6T L2 Gzl 1.9 eIt 9z2°gE 8E'9 9 T | =meeeee- memmmmm—ee 603 T
:ssutm dragg
oSHE 0°e €59°€09°GhE LLg°TeT g9t im“ﬁﬂ,"ﬂm Tee 6E7°G6 GG €2 on” H'gh 26 6ET‘R GET | mmeeee- aBeasar I0 TBIO]
..... - -~ | ToT‘0E9‘z 906 ‘e ene gTn‘T ----- .- €8T qTT 6¢ € --m-s---------- /T s0®IMg
G €2°T GSRghs T L6 ang gEL S0T 0EE ozt 66°0€ G9° .96 gT"T 8h 1 T azowW 10 QOE
nse HE2 5L T80 69 L6LET9G 62 ERE‘E69°E 292 9TTHT Hg°es of* g€ €S TL® QLG T 12 o3 0%e
€80°T goe €GH 696 1SS gThéeEa 1T 29882 °<¢T 6€2 6TL°€9 oT°€2 €r* 26" L4 88° 0Tg*s 0T 03 002
Sy £9°T 08E“E0E“TT OnO‘EEE 9 622 1.8 LLT 216y 66°62 0g° 06 gt 0£°T 6€E 6 03 0ST
96+ 28T L9BHIT L 22N 6E6CE 9€LE6Y SetT 096°€ 620t gec” 804G 15 LTe 2 %} 00T
q19 oL°T 952 LER°E wLIf092°2 ons‘ege L HEGE 18°6T w1 €97€E LT 9L ki 66 °3 0%
20% €6°T 900°Q60°T He20‘gTL QLT 06 62 OHT*E 162 (=) 161k HUTT 2€ g | mmmmmmmeem—memmee- 6 03 T
"Amuﬁos 20BJINS
SSPNTOUT) SSUTW PUNOIFISpun
. TeYBJUON | T®9®d | TeBJUON | Tesed | TeyeguoN | Teses
TeD
suotgeaado INOY-Uew suol 3I0ys pavIon povIOM SAT3O® ButiIom suog sInoy-ueu _
Jo Joqumy aad suog ‘uotqonpoag SINOY-ULK s Lep-uey wmwwww& mwnww UOTTTTW X33 UOTTTTU I8q SOTANCUT Jo Toquny dnoa3 satgoe-sieq
BIAY soqrI Lousnboag

T2

696T dnoIF aATIO®-548D Aq ‘So38]g PoYLIU[] o4F UL SOUTE TE0D SOUTWNYTq UO B3EP UOTIOTpoad pUe ‘oWI3YIOM ‘oousldsdxs Kanlul - ‘w€ TIAVL



73

rourw oTSuts Aue 03 PIUBLSSE® 2q JOU PINOD FBUZ gdoys atedaa Teadusd g U0 BIBQ \.ﬂ

0€S 20°T 9T 152 0T 0€6°elocoT 6G9°9LE T cge Le6‘s 66" Lh 12T G gh 62°1T 264 €T - 98BI0AB JO TBY03 PUBID
uas ---- smmmmmone L96°T16L 2 9EQ“T9E T2z SE9°T R ------ | 2NES €L’ LMt 3 i oBeioAw JI0 TBIOL
2T ---- B it TE2°GLT cgréee o€ [ R mmemm- ) ETULT € -- mmmemmmemm oo azom I0 OOE
9 ---- mmemmmmees 926519 2s1'eg nle 00€ 6n°8s 9€ -~ ~m-mmmmmmom-em- 662 03 042
e ---- €18 Nl ‘T geT E6T 922 nsg " HG 08 T 6t 03 002
T ---- 260°gTH oH2‘5s LT P S T Mt £9°2s 22 T 03 05T
ft --- gotT LH L62‘9 Nt wo | T ----== | #T'90T 4 -- o3 00T
0T i 6gT QT 6tn‘e 8 ot | o g6 ws | - T - 66 03 0%
n EEC T B === gro‘e Sge € o | - | | e | .- - mmemmommmmommmmo oo 67 01 T
ssqueTd SuTuraTd TBOTUBYVOSW
6TH on'T 9T TSE 0T €96°02E° L 6TI8°HTOT 9€2 26z N 4G9°€E Lot €T LY 06T SHE T Sututm ‘sHeisse 10 TBIOL
/5 L€ 69€°SES g2EEnT Tgg LT €62 L T e SRR IEEEEEL L it --- R bt 9FBI2AT 10 TBIOL
1 06°€ 766994 £99°6TT 96T [233 o mm-- R B - - 0 00&
--- ---- P La I L LR —emmmome- e e B L et S it Mttt -—---- --- -- 03 062
T € enges 09£°6T 026°T one 8 SRRt Bl it R Bt b -- -memm-smmmo---- 62 0% 00¢
1 Le°T 000°¢L 02T‘s on9 091 I e b Bl M b -- 66T 03 05T
T 16°1 ELHE 09L°1T 022 oTT 2 | mmemmm | ttmmm | tTTT il === - ©3 00T
T n9°€ 00T‘S ooh‘t ot oL e R Einhdl M i - ---=-------- 66 0% 06
1 gadpaxq
€6 2€°S e 6HT € ggh T6S £oE‘og 691 88 gr'e | ------ 1691 ot -- —————- 9feIaAE JO T®IOL
T LLT geL‘s 00T‘2 00€ 00€ T et Il Bt - - -- —mmmmmmmmemoos adom 20 00E
7l T8 omgeon‘T EIE‘ELT nIT €S €92 89 Le*w g9He | TmmmeT 9 --
9T n6°E €69°9Lg 6eg eee 89T ‘0E 2tz 0eT qUT | T - | énn T --
€T 06°€ HTL6TE €86°Tg 6HETT €91 29 | === R --- --
ot e $gg ‘002 he LS $60°g OET 29 €6° 1T 98718 € --
gr €n'9 €65392 0ocg on 1696 99 8 EREEL I B bbbl M N --- --
12 ne9 828 6L 695 ‘2T 9zt 62 09 Rk Bhbdetelll Mt —e--- --- --
#etl 9E°T 6hg 660N 6TE‘6TEE ST6°9%h 952 18LT gL s L9° S6°HE 9Tt € ------- 9BuvisA® 10 TBI0L
He on'T 168919 T 669°2LT T 119291 gee 964 QT ST 19° g€ Te T ——-emm-en----- 2J0W 10 OOE
€e le't 002 L69°T QLG HEE T TE6°28T ége €9 ot*le | ------ L hE -- ammmeomm-e----- 662 03 042
61 on°'T 966 STL T95°0TS 68969 2te 00€ 05°0Y on°T 08795 T -------- 6h2 0% 002
6t En't Tog‘e6e 104602 £6L°ge 6LT 19T 18° LY e 91°89 T ----=------- 661 03 0ST
€T 6L°1T £2g°eg SE6°9h Lgn‘9 2€T 6h mmmmes | mmmmmm ) e - mmommmmms ---- 64T 0% 00T
6 8T 1T 069° L Lon‘on 902°S L oL | =0 Dbt bt M - -- ---- 66 03 0§
L gL T kst 089°g 96T°T 43 6L 2662T | ------ TH 0€2 -——--- 2 -- ~---- 64 03 T
ssautw drass
L6T £9° E9H°990°2 €EN‘992°E 099°65 cee 956°T g6°S0T | LB'E S0°L9 4/ 61e 8 ------- 28eiaa® IO TBIOL
--- LR B it 690°22T TEO‘ST €2 <9 et R -1 8sHe w———-- € -- amemme-e-m-e--- [T 30BFaUG
61 26" 26h H9t L66“H6E 825°09 €0E ooe LL°g6 L 2 H1 16 €52 9€ T ----- aI0m I0 QOF
64 LL® 729° Tt #69°6LS 9gL €8 €Le Log on°€9 ------| #9°gn —----- 82 -- m-memmoe---e--- 662 0% 042
09 85" 6T9°E9T T gogHto‘e 980°9L2 Leg £E9T‘T €0°2et oLt 05°0L gn'e et 4
LT L° 109495 €66°6L 9Lt LT €L 00°'90T 19°LT Ho°GL T4°et 9 T
€T (1% 6T6°6e 7099t LHE‘9 STT 19 Le°gL | ----- - | 16°eq ———--- 2 --
9T 6€" 9166 sen‘se LI6E SL €5 69°102 amm-== | 99°QL ------ 2 --
€T 29°0 689°H 926°¢L enI‘T 62 oh ————-- L2egte | ---=-- 18 et --- 1
:(syIoM 80BIINS
movd._”uc.mv SPUTH PUNOIII2PU)
pa— TeyeJuoON | Teyed | TeIBJUON | TBIed Te3BJUON | T®3Bd
suotjexsdo INOT~-UBW su0} JIOYS pajxIon PoYIOMN SAT]O® w:._.u.ﬁ.mok SUOY sInoy-ueu dnoa8 sAT3OR-s£8Q
Jo Taqumy aad suog, ‘U0 T3ONPOIA SINOY-UBK s£Bp-UBW swp usu UOTTTIW I3d UOTTTIW I soTIMfUT JO Ioqum| .
ovIoAy oFesony Tmiut g qumy
sagel Kouenbaag

6961 ‘dnoad SAT30B-SAGD Aq ‘souTlwW 3TORIYIUB BTUBATASUUAg U0 83ep uorgonpoid pus WL JIIOM

ToousTIodXe AIulul - ‘GE FIAVI



T4

“OUTW STIUTS Aue 03 PouUSISS® 54 30U PTHOO 98Ul sdoys aredss TeISUSS g UO BIBQ \ﬂ

L6T €9° €94°990°2 £eno92E 099°65Y (44 956 °T 86°60T 18°€ S0°L9 408 612 2 ---=~---- 3FBI0A® IO TBIOT
--- —-—- m-memmmaa 690 22T TE0ST €2 59 kb géthe | ----- € R AL EEE L LR --- /T @orgamg
9 Hh* 69€°6 Hot 12 €6E‘E OLT o2 HL*90T m——-- 189t | ----- T - i pejels joN
€e ag” €T9°Sne 62E062 SHO“Th 112 68T LO*QTT 122t 6866 €e ot 62 [ e ---—-- --- 3J0w pur 60T
9T oy’ HTLE0E 6t €991, gLT 20T Ehe Teq 269t m--—-- #5°99 | ==--- % - o1 L6
4 of” 280°ELT SeE 9t 65L°09 lee 892 geton | ----- €e gT m——- 2 - 01 &g
€e Hl* T.8°ToT 6g5°gTe Shefee ose 62T 1926 | ----- 29°89 T - o3 €),
9e 16" T92°9E) 293°21g STE‘9TT ™He 28h 60 HIT 10° HEEOT 69°E e € 03 19
g€ €L 225 HLT G50 6€e 9L HE 122 18T [ €L°G 8E“HS g h €T T o1 6%
€ 08° Li6gee 962 612 HGL 2h €he 9LT 23° €S ehh 16en g6 € 2T T 02 LE
et 610 nS0“6€ G90°0g 6LT°TT 822 & egroL  f --me- A € - 0% 62
-—— m=m= | mmmmmemee ] el e T It S I TP [RPOUpEyRPUE [ T -—— - Gg ueyy SsoT
TeyeJuoN | Tejed | TeieguoN | Teyed TeYBJUON | Teyed
AT1ep
sauTw JINOY~UBML SUOY Q.I0US PaYICH paIOM owx.mwo.m BuTsIom suog sanoy-uew SOUDUT ‘UTSA IO
Jo Iaqumyy aad suog, ‘uoI4onpolg SINOY~UB) sAep-uey wmmhmw& wwmww>< UOTTTTW I3g UOTTITTIW I9g soTaMfuT Jo roquny P9Q JO SSQUNOTYT,
82381 Lousnbsedg
696T ‘uTes J0 paq Jo ssowpTyl Aq
F(e0®FIns pajeTo0SSE SNTA ucdo.am»o@c.:v SOUTW 93TORAYIUE BTUBATASUUSS DPUNOITISPUI UO BIED UOTIoNDOLId PUe BWILHIOM ‘ooUsTJodXe AAM[UI - * )€ @TavL
‘ouTW °TFUTS Lwe of psulisse eq gou PINOO 3BYY SUOTERTTBISUT 30BRIINS Of UO BIBJ \m
0Gh‘E 90°e €59°E09“GHE LLG T2Tg9T HETTIT T2 122 6ER°S6 GG ee oy THgh 26" 6ETg (494 --- 9%elsae IO Tejof
- Tov-----e-- | TOTC0£9°2 906 ‘e €2 |TH'T ---- €911 wT°T 33 € e --- /T sorzmg
9€¢ L9°T TITCSTL GlI‘gIg‘e G66°2SE 60T omee T2 12 4N gt sE 2T 00T f ~ PajE}s o
o 9€-e LLE SO TT 900°€89 ‘1 602694 gee oln‘e (19418 60° g0°6€ e €91 T aaom pue 60T
6T 10°€ T60°ggL 2T fRoandst A ole‘ves 0%z 660°e 18°6T €e° 6L° LA TL° €oe € o1 )6
€9 [ STe‘onltle gET GeE‘eT GGEF OGS T She LE€°9 OL €T 22 €5°0¢E [ 08t 9 01 &g
eet 9ne €6g°gET “on BT 26LgT 0L9°LsE‘e £€ne 9896 02 4T ze: £6°4€ €6 4] ot o3
822 TTUe 9€5“9r0°09 2RI T0S‘ge €8T 9L ‘e LE2 €60°ST 0S°6T gs° 60°Th 60°T Tt 1€
i 61°2 HGTE0G¢T6 TTS°998°TH THhCLE2S €2 otltee 2L 9e 2h* oh°gs 6 shne g€
6T0‘T gL°T €6€¢2€0°¢L9 WL 269¢LE 620°EeL gre £le‘ee of*€€ LS° L1768 T0°T 6£z‘e g€
9€6 69°T 0Lo‘Eih‘He OLE‘gith ‘4T 65018 T €91 1066 on 62 98°0 £g°64 SH'T ozl 12
€ 0L%0 €18°LET £68°96T €842 8t n6T 2062 ---- geroe --- it ---
178 TRIBJUON | T®3BL | TEIRJUON | TBHEd TeyeJuoN | TBYBL
Tep .
seuTm INoy-uslm SUOY JJI0YS paqIom pavION mMMpoﬁ BuTsaon suoq. SINOY-UBW S3YDUT ‘ulen IO
Jo Ioqumy xad suog ‘uoTronpodg SamoT-uey sRep-usy wmmnww< mmwwwp v UOTTTTW I3 UWOTTTTH a8 SOTMPUT Jo xoquny P3q O sSIAUNITYL
se3el Lousnbaag

696T “UTeA I0 DPaq Jo sseunoruy A9 593838 DOTIUN U3 UT

Amuwhnsm Po3RIOOSS® snid uq:onm_nmuqﬁv EE)

UTW TBOD. SNOUTIMAT] PUNOIZISPUN UO BYep UOTFoNpoId DUE ° SWiJ3I0H ‘SousTaadxs Aaulur - ‘of FIEVI



75

ssutm sTSuls Lue 09 POUTTESE 9Q J0U PTNOD 3BYJ SUOTFEBTIBISUT 30BJINS Qf UO BIBQE /T

s6h ee’s gTO 0€6ST 860°050°E #66°0LE onT 6H9°e TL°6 61" 8 62 86" 16 € - 9FeaoaB 10 TBIOL
€ 88°9 69€°280°T HRE € LGT 69T°6T otie 08 a8 T --— 1let ---- 2 -—- aaou Io 000 ‘052
He €1°9 Gog66£°E g9E“ 7SS L1699 o012 6TE W62 éz* 70 °gT 08°T oT T ----=- 666°612 02 000°00T
€9 H6°S 64T 0L Y ozh‘onl 96906 28T L6k 61°S ---- Tg"0€ ---- €2 --- -~ 666 66 03 000°0S
00T 1276 TITTR9‘E 600°869 22 ag LET 629 [ Le” 59°ge €h°T oe 1 --- 66661 01 000°62
S0t EL°E HOG9EE‘E LT6°E68 0ER Q0T % 82Tt 6L°0T [o1° Lgon AN 9€ T --== 00042 ueU3 SSIT
$goUTW Ia8ny
T6G°T 28°h 6L2°L6ESLOT | EE9°E96 ‘0N THE 62T S 9he Legcoz € h £T° LL 02 9° 68 [ —————- o8BaoA® IO TBIOL
9h 90°L TeT‘6LE Sy 99026021 TLT909°T TO€ g2E‘s €% 20" gL 62 LT £6E [ -- axom IO 000°‘000°‘T
6T €L°G 162 ngE 9T €go°gsg‘e 905 °0LE 262 oLe‘t L0°8 90° H0°62 (420 €8 T -~---- 666666 03 000°06L
62 9976 29€°“HBR 9T £09°Hg6°‘e TS LLE g9g QoR‘T 2Eh e oh"he HE'T €L # —==mm= 666°6HL O3 000°00S
1S LA ] gT6°2T9°gT g9z ‘€26 € 02T‘6L% LL2 62LT 4t T2’ §9°02 20°T 8 7 ---=== 666°661 0% 000052
€91 Hg 't oTh GOT K2 98T LLE D LOLESL gse w262 9E"€ T2 06°2T 08° il 4 -=m=== 666612 0% 000°00T
92 oT°t GE6°5Ln QT TET2S6°S 262 WL lee EGT°E X ez’ €T L9 08 f —--=-mm~ 666566 0% Q0006
262 ST E 818 “HTH 0T L9LHOEE "R ‘H6E €02 SHET g1°§ 6e* HE 9T %° #S € === 66661 ©3 000°52
Lek 00°2 HoR‘ONT L L26°995°E GET EEY gET OET‘E "9 ge” 06°eT 95° oY 2 --=- 000°6Z wey3 ss
sgoutm dragg
osh‘E 90°2 €69°C09°GHE | LLRT2T Q9T | HHE‘TTIT Te 122 6ERGH 66°€e 48 TH g 26" 6ET R GsT ---=-- 2BBIaA® JO TBIOT
..... ---- ----------- | TOT‘0£9°2 906 “fHE €he gTH‘T -—--- ---- €8 HT 7T T 6t € “me----------- /T 90®ZINg
26 05°2 olTfemhent | #L6°TS0°LS 088°19T . 612 61982 €6°9T [ geten L eth'e ey mmmme- - aJ0W I0 000°‘000°T
gh g0°2 Lesfzeg ity #L9°LEE‘0E 0919962 €62 62T°0T 66°gT g€ £6°9€ HL® 164 L e 666666 01 000°05L
69 ™08 9LG €Q9°TH LLLELgLC02 1264092 ™He T80T 66°€2 on” TT°gh % 000°T oz | ----- ~ 666°61L ©3 000°00S
61T 88T HES 06T EY £€Th‘g00°€2 9T0°Lg88°e €2 o96t‘at 80°SE X9 $g°S9 00°T STS6‘T €2 -----= 666 661 03 000°0SE
Log 20°2 TEQ‘BGH EE 259°9hS ‘9T L2ecalo‘e 622 G506 4243 2L® 18°%9 T 680°T e ------ 666°612 ©3 000 00T
g0z 68°1 64146199 4T L9Le6mLEL L59°996 902 90L%4 T6°HE G6" L0°99 |t 454 #T -----=-= 66666 03 000°05
ghe T Tl6‘g9gt‘et L6E‘eneL 859 H06 S6T T69h €g-se on* T i 69° 02€ [ e 66664 °3 000°62
6SE‘e 921 G6RTS6 ST geTeloLfeT 618°L66°T ogT HGEET Tl'ge 06T H0"9E 68T g5t He ----==-- 000‘Gg UBY} SEI]
nAmxhoz 308JINS
mmvs,_”o:..c SOUTW PUNOISISPUN
- TeyRIUON | Te3Bd Te3eJUON | Teed TeyeJuUON | TBYRI
S9UTH INOY ~Usw SUO} 3I0US POYIOM PoNIOM m>Muom SuryIon suoq SINOY~-UWew P
Jo Joqumy [ JIod suog | UOTZONPOI S IMOY-TER s£wp-Tray shep wem UOTTTTH I9g UOTTTIW 48d sucy ‘dnois UoTIONPOIg
sBeIaAy oBuzeny i TR soTaMlUT JO Ioqumy
soyrx fLousanbaag

mom._” "dnods uorjonpoad Kq ‘S93838 DOGTU[ 99U} UL SOULW [BOO STOUTUWNGIq UO ©3Ep UOT3ONpoId puB 'SWIjyJIOM ‘ooUstJdodxe Lnlful - °gf HIAVL



76

‘outw 578urs Auw o3 POUBTSS® 99 40U PINOT 18IY sdoys aredsx TexoUsF 9 uo ®IBQ \ﬂ

¢ PR 69E°¢ES g2ECENnT Te9°LT €62 v | - = ] ema- R --- - -=---~ 2BeIaa® I0 T8I0
T 06°€ 7$6°99n €39°6T1 T964T 2EE I i ----- --- - -mm==---- aIow J0 000058
--- ——-- mmmemee mmmmmmee ————me --- ————- m———— - me——— --- - 666612 01 000°00T
T LUl erg‘es 09e°4T 026°T ote ] Rl B memmes ) mmees - - - 66666 03 000°05
--- ---- mmmmmeee B ——m——e --- == -—-- mmmeem s --- - ~ 6666 °3 000°Ge
€ 88°T £L6°ST 0g2‘g 000°T get - ---- Rl b --- S Bt -~ 00062 uvyy §5IT
1 §98paaq
€6 2E’S Hgh 6HTE 9en 164 £9€°0g 69T felsti} g1°€ ---- T6°9T 0T - -=~--- 9881248 IO TBIOJ
2 TI°ST | 946°aLs ST6€LE 916 H nee =2 B Rl B - --- - B 3ouw Io 000052
A L1°g SET6TO‘T 9eLHeT OLTLT o2z gL ————-- ---- mmmmmm o —eee- --- - 666612 03 000°00T
oT ofH 086449 06E ‘onT 2go‘oe 12 g6 09°L ---- EE | ----- G - ===~---= 66666 ©1 000°0S
€T 9t s Mo ‘énn ghE‘2g 6LTTT LLT €9 06°g ---- PRt f - m===---= 666°6f1 0% 000°62
19 T gete 629°6Hh 60T L6T 990°L2 LTT 1€e 222 --== Lo¢ ——-—- T - -- 000°6Z UBU3 ST
isyuBq TN
et 9€°T 613 664“H 6IE6TESS ST6 96 962 L8LT gl g2 29° G6HE 06° 91T € --~~-- sf8wIarw 10 TBIO]
4 €8T 669°625 T19°0ge SHE‘oh 22t LeT 22 ST ---= 16°L2 -——-- 8 - ~———— ~=-- 3I0W IO QOO‘0%S
£1 6T €OL g6L T gne‘T6T T 6EE°99T 062 1S 20°0€ Tt €€ Ch 99°T HS 2 --==== 666°612 03 000°00T
2T 61°T 8T 6Lg 899°gEL 60T¢L6 662 G2g 19°Te -—-- 2L se ———— 6T - mm————- - 666°66 01 000°0%
LT 76T 18829 L1Q°TTY €8€°gS 192 f1ee 20°0€ 84T €194 Eq°e 6T T ====--== 66661 02 000°Se
08 96" gLE €99 ST6069 6ET 16 GLT LES AR -—-- 9T°E2 m———- 9T - ~==----= 000°GZ UBYY SSIT
isoutw drasg
16T €9° €9n990°¢e €Ehog2‘e 099°65h gee 966°T 86°G0T L8°€ G0°L9 ahee 612 e} ~----- 338IsAB I0 TBIOL
I Bk mmmmee- 690°23T TEO‘GT €2 69 et 85 2 ----- € - mmmmmmeemme- -- /T eo8zmg
T €6° Llpgeees €L4°0L6 90E°0g pAYA 6€E TI°GET 98°T T2 92T SL°T 2L T =====-=-= 3IO0W I0 Q00 ‘004
I B L mmm-mmee- mmmmme—e- —————-- - ----- mem——- ---- --=--- m=——- -=- - ~===== 666661 03 000°052
2 €e Lhsélee 850°€g9 Tes 68 She 99€ 6902 ---- 18°69 ---=- Ly - -=~==- 666°642 ©3 000°00T
2 LE°T THO “HOT L69°6L 2L 1T 892 eh 90°gt 196 $0°99 T2°€T [ T ~----=~- 666°66 03 000°0S
A 8T T 666°€Ee 2€0°g6T 0LG 0E gLz oTT HE*TQ 96°g 666 0T°0T 6T 2 m=-====- £66°6% 03 000°62
8T 09°0 68€ ‘g6 HOT“LTOT 096°2€2 Gee HEO T ge° Sl €Ty HT°Gh e €L 1 --~-- 00062 ueyy ssay
{(s¥Iom s0BIINS
SSPNTOUT) s3UTW punoxIzspun
po— TegBJUON | Te3®d Te9BJuoN | Te3ed TeleJuOy Teged
sauTm JNOY~UBMW | SUOY 9JI0US poxIon DayIOM w>.Mpo¢ mq.ﬂ.ﬁok sUOY SINOY~UBw 3
* d
Jo asquny | zod suog | uoTgompoig SJI00Y-Uey SABp-uBy me.NMM< mmmwwb< UOTTTIW I8g UOTTTIN a8 B . suo3 ‘dnoxd uotzonpoig
sa3wx Lousnbaxg

696T ‘dnoid vorjonpoxd £q “seutu ejrovayjue BTURATASUUS] UO B48p UOTjotpoid Pue ‘SWTqNIoM ‘oouoIIsdxa AmTul - *6¢ F19VL



i

ssutw oTBurs Aue 0% poudtsse 2q 30U PT

noo geyy sdoys aredss Texsusd g UOC BIBQ \ﬂ

L6T €9° €ot‘o90‘e £En992E 099°¢65h 44 9%6°T 96° 60T 18°€ 60" L9 ahoe 612 g | - s8esar 10 TBIOL
=== —--- Bt 69022t TEOST T€e 2 R meee- 85"he it € - m-mmmmmoes R /T ovrzamg
9 L9° g6 ‘LT nGLé9e £12h 261 22 STPLOT | === €T°elt | --==- 3 -} mmmmmmmmmomm P29E3S J0N
9T €9° €8 29T 2gE 66T £e6ge 9ce 92T 86°68 g2t 49°TL e 0T HT 2
#lT QL0 789°488° T gTIS“969°e 26g°egt gtz 6T9°T H6*€0T gT'€ 69°2L €z'2 96T 9
T -==- i 0TL S2e T00‘62 nee wet | - -m--- | 62°ET | 77T € -
o Tegeuoy | Tesed | TeyejuoN | Teved | TEIBJUON | Te3®d
sauUTW Jnoy-usu §U0q I04s PIOION PoYJION m“now‘md mﬂ._u.ﬁos sU0Y Sanoy-usu Surusdo JO DUTYH
Jo Isquny gad suog ‘uoTyonpoId SanoY-UBH sLep-uep sFedony mwaM> UWOTTTTH I3 UOTTTTW I3d soTamlUT Jo IaqunY y -
v soqBa ALousnbeig
%961 _‘Purusdo SUTW JO PUTH Xq
T{°08FMS Pa3BTIOSST Sn{d PUNOJIASPUN) SOUTW DJTOBIUIUE BTUBATASUUS PUNOIIISPUN UO BIBP TOTGONpoad pus < SWINION Taoustledxs Aamlul - ‘T TTIEVL
ssutm oTfuTs fue 03 pauBTSs® 8¢ 30U PTNOD 3BUL SUOTYRTTEISUT 90RJIns Of U0 BIB(Q \ﬂ
0Gh‘E 90°2 £69°€09°HE L1Q°12Tg9t HHECTTTTE Tee 6E1°G6 g6t ee ot TH'8h 26" 6ET‘Q 44 S o8eIsa® 10 TBIOL
..... === ---==------ | TOT‘0E9‘2 906 ‘HHE Ene ST T ---== ---- €9 4T 1T e € - [T eovzamg
539 L9° HEGETL 69T nEQ e 0T9 HSE 60T T92‘E 9g°9T 48" o TE ™I 69 [ pojels 408
RGG2 60°2 €62 HEG 06T TLE 69E‘TE 66694 TT €12 whg €S n9°€e 0s* £E°6H <o) Lo&H 96
[ 2re H2E6T9 1] 0TL906°BE €65 o He €TT'02 29°62 6€° 0E"HS £€9° T60°2 €
60T 60°e 2hS “HEQ B9 920°1gL et 9£2°90T Y he £08°9T 6502 620 e i} 190 ETHT oe
o TejejuoN | Teyed | TBIRFUON | TEIBL TeyeJUON | TeYBd
SouUTWm INOY-TBE Suoy IOUS DPONIOM poNIOMN mwww.mm wnﬁ.ios SUOY SINOY-UBW SuTusdo JO PUTH
Jo Iaqumy zad suog, fUOT3ONPOII SINOY-UBH sfep-uey sFesony wwmww>< UOTTTIW I8d UOTTTTE 84 sopmlur IO ISqUNY ’ )
gsogex Aousnbalif
%96t Butusdo outw 3o pumd Ad 593815 DSITUL |y} UT

(30%Ians PaYBIO0SSE SnTd punol3aspun) SSUTW TBOD SNOUTUNAT] PUNOIZISpUN UO BILP UOTY

onpoxd pue

ToWigMAch ‘oousidadxe Lmlul - °Of TIEVL



78

TABIE 42,

- Relative standing of States according to fatal-

and

nonfatal-injury rates per million man-hours of exposure, 19

69

. Nonfatal-
State Fatality State injury

rate
rate
Indiana ~-=--ce-mooo_____ ——— Texas ----vooemmnoooC | _____
Missouri ----eeeeocao_____ ——— Washington ~----e-m________ | _____
New Mexico -=-=--emoaoooo__ E California -~-eemmee—ceceoooo | _____
Maryland -------e-eae . -_—— Arizona -—---memmooo - | _____
North Dakota -—--mceeoeo_ ———— Oregon ==-==cemmeeoooceo = | _____
Kansas -~==w-meoeooooo____ -——— Montana -=--eeeoeo____ 10.35
Towa -—cmmcmme L -———- Maryland --=--cemcemooo__ 11.25
Texas =-=-e-mmemmee L -—-- Alabama, ~=--eeeeoo_____ 14,08
Arkansas -=----cc-emaoo___. ——— Kansas =-=-e-ommmmo___ 15.32
Alaska -=-=-ommmmme L ——-- Wyoming ~---eeeooeoa . 15.39
Montana =-----eoamo____ -— North Dakota --—-ceecooooo. 18.43
Washington =w=--eoceeoooo___ _— Towa ==wm e 20.09
California =-=---eoooooo .. ——— Tennessee --=sm=-m-e—acocao.. 21.06
Arizona =-e--—-mm-ao oo ——— Pennsylvania (bituminous) - 25.90
Oregon =----ceoeomoo___ -——— Colorado =-=-e-mmeocmcomo_ 29.07
Utah ---mmmmmee . 0.45 New Mexico ==w--comoo___ 30.83
Alabama, --===ceeeoeo___ .56 Missouri ----eoeooooo___ 32.03
Pennsylvania (bituminous) - .63 (0] 2o S 33.09
111linois ==--mmemomo___ .67 Oklahoma ===--o-eoomeo oo 36.34
Ohio =-mmmmmme L .84 Alaska -~—m—mmeme L 38.06
I11linois =-emomomm L 39.20

U. S. Average (bituminous) .84
U. 8. Average (bituminous) 41,k

U. S. Average (all coal) - .85
Indiana ===-e-mmcomaa o L1.70

Tennessee -—-=--caaomo_ o __ .92
Kentucky -----ooommeea .93 U. S. Average (all coal) - U1.76

Virginia -—-=-ecmeooao____ .93
West Virginia -----eeao___ .97 Kentucky ---ceoeemaoa___ Lo, o7
Pennsylvania (anthracite) - 1.29 Pennsylvania (anthracite) - 48.85
Colorado ----=ceeoeoooo__ 1.71 Arkansas -=—---aooao__.. 51.84
Oklahoma -=-=---oeomoo__ k.19 West Virginia ----eeooooo__ 5L, 08
Wyoming ----cemmommoe__ 4,20 Ubah =~ eo e 55.72
Virginia --e-eo-eommmo___ 57.52
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TABLE 52, - Coal-mine-fatality rates for the United States, 1870-1969 1/
(Includes underground and surface injuries)
Bituminous coal mines Anthracite mines Total

Per Per Per Per Per Per
Tear thoﬁ::ﬂ 4 | thousand | million thoﬁ :;n ¢ | thousand | miliion thoﬁ::n a | thousand | million

emploved 300-day tons Toyed 300-day tons Toyed 300-day tons
p-Loy workers mined empLoye workers mined employe workers mined
- —--- - 5.93 ---- 13.47 5.93 ---- 13.47
——— — 5.60 ——— 10.86 5.60 ——— 10.86

_—— — 4,98 _—— 9.20 L.98 _—— 9.20

- —-~- 5,46 ——— 10.06 5.46 ——— 10,06

—— 8.88 4.33 - 9.31 3.87 ——— 9.26

—— L, 93 3.37 ———- 10,50 3.06 —— 9.51

—— _— L, 58 ——— 9.94 k.30 —— 9.72

——— 4,29 3.22 ———- 9.9 2.83 -———- 9.20

-—-- 5.90 2.90 ———- 7.56 2,77 ---- 7.28

-— 3.17 2,92 -— 8.62 2.62 ——— 6.38

- 3.39 3.81 - 8.67 3.30 -—-- 6.82

———- 2.95 2.75 - 7.05 2.21 ——— 5.16

——-- 3.42 3.12 ——— 8,31 2.72 ——— 6.68

——- 2.75 3.59 L.87 8.55 2.93 —.— 6.04

— 3.63 3.5k 4.87 8.29 2,75 -—-- 5.72

n—-- k.99 3.53 h.56 8.40 3.3h4 -—-- 6.58

——— .1 3.28 5.12 8.94 2.80 —— 6.17

——— 3.48 3.58 5.26 9.36 2.58 ——— 5.91

—-— 3.88 3.50 L.gh 8.72 2,85 ———- 6.09

_—— 3.89 2.70 L.13 7.12 2.25 - 5.23

—— 3.08 2,95 k.25 7,46 2,20 —— 4,86

——— L.38 2.98 4,10 7.81 2.55 — 5.61

—— 3. 3.11 I, 81 8.45 2.36 ——— 5.22

2.85 3.56 3.00 4,50 8.13 2.52 3.50 5,01

——— 3.68 2.9 4.36 7.82 2.39 - 5.19

3.85 Lok 3.39 5.01 8.5 3.08 k.30 6.06

k.17 5.06 3.2L L.91 7.97 3.12 L b2 5.98

3.32 L, o7 3.42 5.21 8.43 2.70 4,03 5.39

3.9 b,65 3.38 5.34 8.57 2.67 k.50 5.91

4,78 5.46 2,95 4,51 7.26 3.04 4,68 6.00

b,02 L, 84 3.27 k.99 8.12 2.91 4,38 5.87

3.92 L.bs 3.36 5.79 9.22 2.85 L. g2 5.85

3.64 3.99 2.82 5.64 8.0k 2.55 g4 5,08

3.75 L.06 2.82 5.57 7.70 2.71 4.8 k.97

3.91 k25 3.30 5.72 7.63 3.14 L ko 5.08

b.79 5.32 2.85 5.15 7.16 3.4k L.87 5.72

4,06 b L6 3.03 5.58 7.94 2.95 L, 50 5.34

4,21 b7y 3.53 5.40 7.60 3.27 b5k 5.40

5.13 5.58 2,03 5.25 7.25 3.38 5.15 5.81

4,63 5.07 3.4 5.01 6,94 3.46 b,72 5.47

4,98 5.26 3.82 5.73 8.13 3.48 5.17 5.88

5.02 5.14 3.89 5.43 8.29 3.63 5.14 5.78

4 81 5.17 3.36 5.38 7.69 3.45 k.95 5.67

L.76 k.72 3.43 5.28 7.81 3.39 L.87 5.27

6.40 6.46 h.23 5.77 8.27 4 81 6.25 6.78

5.44 5.4z 3.89 5.8 8.14 3.60 5.54 5.97

5.58 5.46 3.%0 k.79 6.99 3.96 5.35 5.73

5.53 5.32 3.55 k.65 7.11 3.89 5.30 5.62

5.57 5.50 3.70 5.25 7.67 3.94 5.8 5.89

. 5.02 L.82 k02 k.90 7.73 3.65 k.97 5.35
. L w6 L, ok 3.k5 4, L8 7.12 3.35 L e 4,53
. k.90 k.53 3.52 L,10 6.75 3.73 k.70 4. 89
3.19 k.90 b.Lo 3.31 4. o5 6.55 3.22 4,66 L.78
3.02 b7 3.80 3.32 4,33 6.58 3.09 rnn 4,27
3.27 k.75 L.31 3.52 4,37 6.95 3.40 L. 65 L. 76
2,98 3.88 3.33 3.47 L.11 6.3k 3.09 3.93 3.77
3.50 4.33 3.83 3.77 3.98 5.84 3.56 4,25 .1k
3.30 3.97 3.50 3.75 3.83 5.58 3.38 3.94 3.80
2,71 b,16 3.62 h.11 4.6l 7.21 2.99 4. 08 k.19
2.78 3.79 3.13 3.38 3.7h 5,48 2.90 3.78 3.h5
3.05 b, 03 3.48 3.70 L, 06 6.07 3.18 L.03 3.86

See footnote at end of table.



TABLE 52. - Coal-mine-fatality rates for the United States, 1870-1969 _]_-/--Continaed

(Includes underground and surface injuries
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Bituminous coal mines Anthracite mines Total
T
Per Per Per H Per Per Per
Year Per thousand million per thousand | million Per thousand million
th°‘llsa‘“g 300-day tons thmllsa“: 300-day 1 tons thousand 300-day tons
employe workers mined employe workers | mined employed workers nined
2.18 1.38 3.8 3.43 3.80 | 6.05 2.2 4.20 3,94
2.45 5.16 3.99 1.91 3.82 ; 5.49 2.35 L.90 4.16
2.77 4,65 3.6 3.23 3.62 5.45 2.85 4,39 3,74
3,08 5.39 3.94 3.10 3.39 5.64 3.08 4,80 4,20
3.12 4,79 3.53 2.50 k12 6.47 2.98 4,65 3.84
2,70 L.87 3.67 2.83 3.71 5.80 2.73 L.58 3.96
3.48 4,86 3.60 2.74 3.37 5.36 3.32 L.50 3.83
2.93 4,60 3.36 2.96 3.94 6.11 2.94 L.43 3.73
3.31 k.90 3.45 2.78 3.85 5.93 3.19 L 6h 3.78
3.39 4.63 3.19 3.18 b, ol 6.53 3.3k i 5k 3.59
3.28 5.26 3.6 2,94 L. 22 6.ho 3,20 5.00 3.84
3.27 L.84 3.2 2.92 3.90 6.04 3.19 L.61 3.75
2,40 L. b2 2.83 2.75 4,43 6.2 2,48 4 k2 3.31
2,36 4,85 3.09 2,05 3.83 k.99 2.29 4.60 3.36
1.99 3.58 2,50 2.21 3.58 4,66 2,03 3.58 2.78
2.09 3.52 2.67 2.47 3.61 4.69 2.16 3.54 2,94
2,09 3.53 2.60 2.66 k.26 5.24 2.20 3.67 2.92
2.18 3.93 2.73 2,44 3.9 5.23 2.24 3.93 3,06
2.28 3.46 2,52 2.39 3.73 L u6 2.30 3,50 2.73
2.4k 3.74 2.68 2.17 3.4 L.15 2.40 3.69 2.83
1.98 3.68 2.52 2,34 4,08 4.88 2.04 3.76 2.79
1.95 3.29 2,19 2.2h 3.61 4,11 2.00 3.35 2.4
2.73 k.07 2,61 1.99 3.16 3.57 2.60 3.92 2.71
2.28 3,65 2.51 2.23 3.60 4,23 2,27 3.6k 2.70
1941 2.34 3,28 2.08 2.18 3.16 3.58 2.32 3.26 2.22
1942 2,77 3.41 2.1k 2.75 3.45 3.88 2.77 3.2 2.30
1943 3,01 3.4k 2,06 2.85 3.17 3.80 2,98 3.39 2.22
1944 2.99 3.22 1.81 2.2h 2.29 2.7k 2.86 3.05 1.90
1945 2.53 2.96 1.60 1.96 2.19 2.60 2.4k 2.82 1.69
2.72 3.27 1.94 2. 2.84 3.32 2.67 3.20 2,06
2.06 2.88 1.k9 2.22 2.47 2.86 2.09 2.80 1.63
2.39 3.02 1.57 2.20 2.57 3.02 2.36 2.96 1.69
2.01 2.73 1.45 1.76 2,00 2,40 1.97 2.60 1.54
.21 2,19 1.13 1.20 1.83 2,11 1.21 1.13 1.22
1.35 2.19 1.06 1.25 1.77 2.09 1.33 2.11 1.1k
1.80 2,65 1.36 1.73 2.16 2,54 1.79 2,56 1.b7
1.84 2.7h 1.28 1.45 2.09 2,41 1.78 2,64 1.37
1.33 2.1k .96 1.58 2.29 2.4k 1.37 2,16 1.07
1.34 2.12 .87 1.15 2.0k 2,10 1.31 2.11 .95
1.38 2,34 .85 1.8 2,72 2.1k 1.ko 2.h0 .ob
1.60 2.28 .78 1.7h 2,86 2.07 1.61 2.35 .85
1.51 2.35 .96 1.46 2.32 2,26 1.50 2,34 1.05
1.72 2,43 .79 1.72 2,44 1.74 1.72 2.43 .85
1.91 2.78 .87 1.65 2.53 2.00 1.88 2.75 .93
1.6k4 2.70 .79 1.21 1.97 1.51 1.59 2,61 .83
1.36 2,19 .60 2,02 3.h9 2.29 1.40 2.33 .68
1.70 2.68 .70 1.8k 3.12 1.85 1.7 2.73 .75
1.68 2.56 .76 1.67 2.63 1.87 1.68 2.57 .81
1.81 2.80 .68 1.20 1.84 1,09 1.75 2,71 .70
1.79 2.73 .62 1.86 2.73 1.52 1.79 2.73 .66
1.75 2.58 .55 2.37 3.30 1.74 1.81 2.65 .59
1.58 2.24 s 1.83 2,56 1.37 1.61 2.27 48
1.82 2.58 ho .72 1.06 .5h 1.74 2.h7 k9
1.75 2.59 .55 1.61 2.3k 1.28 174 2.57 .58
1.67 2.35 43 .65 .96 46 1.60 2.27 43
1.62 2.21 .39 1.16 1.59 .73 1.59 2,18 Lo
2.41 3.27 .57 .58 .80 .35 2,31 3.15 .56
149 1.99 .34 2.19 2.83 1.27 1.52 2.03 .36

g./ Before 1910 certain States did not maintain records of injuries.
employed in States for which injury records are available.

The above rates are based exclusively on

tonnage and men
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TABIE 53. - Bituminous coal mines: Fatalities, by principal causes of injury, 1906-69 1/

Underground workings
Year Falls of Gas or All Total Shaft
roof and | Haulage | dust ex- | Explo- Elec- other under- and Total |Surface | Grand
face plosions | sives trieity | under- | .44 slope 2/ total
ground

826 192 219 115 52 27 1,431 73 1,504 7 1,581
911 260 911 134 Lo 99 2,364 59 2,423 11 2,534
829 229 320 109 53 97 1,637 53 1,690 7 1,767
975 240 264 122 52 312 1,965 37 2,002 T3 2,075
1,061 295 L7 113 76 46 2,068 60 2,128 92 2,220
921 243 438 119 56 116 1,893 56 1,949 86 2,035
1,007 294 331 72 92 jn 1,8k0 31 1,871 86 1,957
ok3 296 255 70 75 4 1,683 39 1,722 96 1,818
1,007 3k Lek 63 79 82 2,039 32 2,071 96 2,167
903 309 305 56 86 55 1,71k 41 1,755 104 1,859
818 269 270 76 85 35 1,553 30 1,583 100 1,683
936 303 325 67 83 52 1,766 35 1,801 96 1,897
850 330 183 60 81 L9 1,553 34 1,587 8l 1,671
965 433 319 55 76 60 1,908 Ly 1,952 162 2,11k
1,052 L& 103 85 T 76 1,839 L1 1,880 1Ly 2,029
878 310 149 57 64 79 1,537 39 | 1,576 112 1,688
937 3k2 12k 82 70 72 1,627 34 1,661 120 1,781
936 372 176 68 H 67 1,693 38 1,731 126 1,857
782 275 62 h 76 71 1,340 25 | 1,365 83 1,448
780 286 298 55 L 56 1,546 36 1,582 102 1,684
ou8 347 330 66 70 6l 1,825 31 1,856 97 1,953
846 299 486 46 T2 56 1,805 17 1,822 8l 1,906
910 310 302 4y 8o 76 1,727 30 | 1,757 77 1,834
853 303 296 58 h 65 1,6h9 27 1,676 89 1,765
99k 38L 373 L6 9k 62 1,953 27 1,980 85 2,065
92k 309 187 48 9 70 1,632 22 1,654 88 1,742
825 313 347 41 82 5h 1,662 13 1,675 Sk 1,729
922 3k9 168 L5 75 56 1,615 17 | 1,632 73 1,705
8s6 285 23k 31 63 68 1,537 9 | 1,546 73 1,619
90k 328 262 L2 82 62 1,680 17 1,697 75 1,772
1981 <mmmccmmeeeen 6ok 194 68 15 62 L 1,007 19 | 1,026 5k 1,080
1932 L66 146 162 21 k2 45 882 13 895 63 958
1933 458 162 27 o U6 L5 762 10 772 61 833
193L 539 168 Lo 21 53 6l 885 9 894 6k 958
1935 5ok 198 26 31 L3 70 892 13 905 63 968
522 17h 65 22 Lo 54 886 12 898 61 959
=108 202 b1 31 b 81 1,023 11 1,034 6l 1,098
606 ol 116 31 52 6l 1,113 15 1,128 70 1,198
L7l 142 8l 23 38 53 814 9 823 57 880
500 155 43 15 kg 56 818 5 823 N 867
520 192 292 28 30 62 1,12k 12 1,136 68 1,204
Average ------- 545 187 115 26 Lo 63 978 11 989 60 1,049

NOTE: Beginning with 191+l, the cause classification in this historical series is changed as follows: (1) Fatalities in

shafts and slopes have been included in "Underground workings" and are distributed according to

"All other underground;" prior to 1941 such deaths were included in "Falls of roof and face."

the

specified causes;
prior to 1941 these deaths were grouped and shown as "Shaft and slope." (2) Fatalities from underground machinery
accidents are grouped and shown separately; prior to 1941 such deaths were included in "A1l other underground."
(3) Fatalities from roof or face falls caused by haulage equipment or machinery knocking out roof-support have been
included in the respective haulage or machinery classifications; prior to 1941 such deaths were included in "Falls of
roof and face." (L) Fatalities from pressure bumps and bursts and from inrush of water or material are included in

Underground workings
Year Falls of Gas or Ar
roof and Haulage dust ex~- Explo- Elec- Machinery | other Total Surface Grand
face plosions | sives tricity under- 2/ total
ground )
552 206 89 20 L2 39 L2 99l 78 1,072
579 253 L8 16 51 Ly - L7 1,143 102 1,245
561 253 166 27 33 31 59 1,130 95 1,225
551, 239 32 21 27 Lo 96 1,015 109 1,124
kog 216 72 23 20 Lo 31 831 9k 925
Average —---u-- 534 233 102 22 35 ho 55 1,023 95 1,118

See footnotes at end of table.
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TABIE 53. - Bituminous coal mines: Fatalities, by principal causes of injury, 1906-69 1/ -Continued

Underground workings
Falls of Gas or Explo Elec oﬁ;l urt rand
- ad 2 - s er
Year rogzcznd Haulage g;zzi?)is cives bricity Machinery nder- Total u:;Jace titazgl
ground
L20 172 27 12 17 34 29 711 84 795
L3k 213 154 23 20 23 27 894 91 985
430 182 iy 22 19 22 Lo 761 101 862
259 108 3 14 10 21 10 Lo5 69 Lok
296 121 3 10 n 19 9 469 81 550
368 159 L6 16 15 ol 24 652 85 737
284 112 153 7 18 27 17 618 66 684
208 109 11 5 10 15 11 389 60 Lhg
221 81 9 by 12 1 8 349 L8 397
168 69 17 5 1 16 5 291 43 33k
186 69 2 10 15 16 5 303 57 360
217 88 39 6 13 18 9 390 55 Liks
208 3 5 8 14 18 16 3hp 50 392
198 56 63 7 11 18 22 375 52 k27
157 L5 41 7 1 12 12 289 | 3/ 37 326
135 37 10 I 7 13 L 210 36 oL6
145 38 3 3 18 14 25 246 Ll 290
169 50 2k 6 i3 15 16 293 43 336
135 41 26 4 12 12 12 2h2 33 275
105 43 52 | 6 16 -- 226. 37 263
123 37 31 2 5 1L 6 218 3h 252
11k Lo 3 i 5 17 6 188 30 218
126 34 19 1 Ly 1 17 215 36 251
121 4o 26 2 6 15 8 218 3h 252
110 ko 10 3 2 12 12 189 38 227
9l 29 12 2 10 14 5 166 L7 213
98 31 88 2 17 15 16 267 40 307
77 32 -- 1 T 18 7 1he L8 190

y Figures for 1906-09 cover only those States that maintained complete records of fatal injuries. These represented 98 to
99 percent of the total production of coal in the United States. Figures for 1910 to date represent the entire bituminous
coal industry.
g/ Tneludes fatalities that occurred at all other work locations, including the associated surface works of underground mines,
strip mines and mechanical cleaning plants; beginning with 1955, includes fatalities in auger mines.
:_3/ Tneludes one surface fatality resulting from a f£all of roof underground in Kentucky, 1958.



102

TABLE 54. - Pennsylvania anthracite mines: Fatalities, by principal causes of injury, 1906-69

Underground workings
A1l
Year Falls of Gas or Total Shaft

roof and | Haulage | dust ex- }:gi‘:_ tfl:; Sfxg:;- under- and Total | Surface Grand

face plosions ielty ground ground | slope y total

21k 67 L6 82 1 27 437 19 |. 456 101 557

294 88 bg 87 3 57 574 27 601 107 708

299 90 55 9k 1 33 572 24 596 82 678

25k 7L 31 69 6 Ly 480 10 490 kit 567

253 93 20 82 3 38 489 20 509 92 601

262 82 39 83 3 L1 510 20 530 92 622

252 92 3h 88 2 126 594 21 615 8L 699

243 79 35 77 5 37 476 22 498 103 601

257 85 50 5 1 55 523 30 553 65 618

228 76 by 90 3 45 486 g 533 62 595

261 80 3k 79 I 58 516 10 526 60 586

248 83 39 82 3 6l 519 26 545 5 620

215 6l 43 86 9 57 L7l 15 L89 66 555

265 fan W1 55 3 39 ket 16 483 99 582

242 66 26 50 11 g Lo 11 453 98 551

229 73 b2 19 L Lo 546 13 559 76 635

197 66 36 1] 6 4o 394 22 k16 75 ex

229 67 38 78 7 46 465 15 480 83 563

243 70 64 68 b 50 Lgg 11 510 37 5h7

128 58 13 38 3 19 259 5 264 36 300

219 73 Lo kg 5 45 433 15 448 61 509

216 58 50 53 8 45 430 12 Lho sk Lo6

170 56 43 53 I 20 346 L 350 50 hoo

195 63 4o 52 5 36 393 10 403 L7 450

220 52 L9 50 2 39 L1o 8 420 33 453

225 52 60 62 6 43 4h8 7 b5 3h 489

243 52 29 33 6 4o Los hi-] L17 30 Ly

260 65 27 L3 6 31 432 12 Lk 38 482

1930 243 ko 30 47 8 34 Loz 2 Lok Lo Ll
238 52 39 g 6 38 k2o 8 428 35 463

1931 234 L3 20 25 3 23 348 4 352 31 383
1932 161 33 7 15 5 12 233 2 235 14 249
1933 119 32 13 10 T 17 198 [ 204 27 231
1934 150 29 12 15 3 25 234 b 238 30 268
1935 —-—mammmmo 140 30 23 19 2 15 229 10 239 35 274
_ 161 33 15 17 b 18 248 5 253 28 281

120 26 16 20 8 26 216 6 i 222 22 2

120 31 -- i b 16 185 5 1 190 25 215

128 23 20 11 2 17 201 3 ¢ 204 21 225

121 27 3 17 2 15 185 6 [ 20 211

105 36 5 8 7 8 169 3 1 172 12 184

118 29 9 i 5 16 191 5 ' 1% 20 216

NOTE: Beginning with 1941, the cause classification in this historical series is changed as follows: (1) Fatalities in
shafts and slopes have been included in "Underground workings" and are distributed according to the specified causes;
prior to 1941 these deaths were grouped and shown as "Shaft and slope." (2) Fatalities fram underground machinery
accidents are grouped and shown seperately; prior to 1941 such deaths were included in "A11 other underground."”

(3) Fatelities from roof or face falls caused by haulage equipment or machinery knocking out roof-support have been
included in the respective haulage or machinery classifications; prior to 1941 such deaths were included in "Falls of

(4) Fatalities from pressure bumps and bursts and from inrush of water or material are included in

"All other underground;” prior to 1941 such deaths were included in "Fells of roof and face."

roof and face."

Underground workings
A1l
Year Falls of Gas or Surface Grand
roof and | Haulage | dust ex- Explo- Elec- Machinery | Other | Total 1/ total
. sives tricity under-
face plosions
ground,

91 27 8 12 5 - 29 172 22 194
123 38 9 13 6 1 20 210 16 226
104 36 15 9 2 3 28 197 29 226

68 24 L 16 3 - 36 151 23 174

62 25 4 11 1 1 25 129 1k 143

90 30 8 12 3 1 28 172 21 193

See footnote at end of table.
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TABLE 54, - Pennsylvania anthracite mines: Fatalities, by principal causes of injury, 1906-69--Continued
Underground workings
Y Falls of Gas AL
ear alls O as or : the
roof and | Haulage | dust ex- ; Explo- Elec~ Machinery SndZ; Total Surface Grand
face plosions ; sives tricity ground 1/ total
93 23 2 | 8 3 1 22 152 21 173
76 17 35 | 7 L -- 1k 153 20 173
78 b 2 ! 7 1 1 16 119 18 137
52 14 5 ! 3 - -- 9 83 8 91
52 7 5 | 5 1 - 8 78 15 93
70 15 10 ( 6 2 /) 1k 117 16 133
13 17 9 | 5 1 13 89 12 101
36 19 b i 4 - 2 20 85 1 99
Lo 2 5 1 2 -- 8 60 L 64
36 8 1 -- 1 -- 5 51 11 62
31 8 2 2 - -- 6 kg 11 60
38 11 L 2 1 1 10 67 10 77
31 6 b 1 2 - b u8 8 56
30 5 3 L 1 -- 6 ) 2 51
19 - 1 1 -- 1 & 26 6 32
18 8 - | 2 -- - 13 41 6 i
18 b -- ' 1 -- -- 5 28 7 35
23 5 1 2 1 (2/) 6 38 6 L
9 3 - 1 - 1 - 1 5 19
8 2 - -- -- .- 8 18 8 26
13 2 5 ! 3 -- - b 27 5 32
9 5 3 i 3 -- -- 2 22 2 2L
5 1 - - - -- 2 8 -- 8
9 3 2 1 - (2/) 3 18 b 22
5 -- -} .- -- -- -- 5 1 6
7 -- T - 1 - 8 1 9
1 -- - | - - - - 1 3 b
1 1 1 1{ - - -- N 7 6 13

y Tncludes strip mines, culm banks, dredges, and mechanical cleaning plants.

2/ TIess than 0.5.
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TABLE 55. - All coal mines: Fatelities, by principal causes of injury, 1906-69 l-/

Underground workings
Year Falls of Gas or Explo- Elec- oﬁll;ir Total Shaft Surface | Grand
rogic:nd Haulage ;;z:ice;; sives tricity | under- | under- and Total g/ total

ground | ground { slope

1,040 259 265 197 53 5k 1,868 %2 | 1,960 178 2,138
1,205 348 956 221 52 156 2,938 86 3,024 218 3,242
1,128 319 375 203 54 130 2,209 7 2,286 159 2,kks5
1,229 311 295 191 58 361 2,4h5 Ly 2,492 150 2,6h2
1,31k 388 kg7 195 79 8l 2,557 80 | 2,637 184 2,821
1,183 325 478 201 59 157 2,403 76 2,480 178 2,658
1,259 386 365 160 9k 170 2,434 52 2,486 170 2,656
1,186 375 290 1y 80 81 2,159 61 2,220 199 2,L19
1,264 kog 514 138 80 137 2,562 62 2,624 161 2,785
1,131 385 349 146 89 100 2,200 88 2,288 166 2,45k
1,079 349 304 155 89 93 2,069 L0 2,109 160 2,269
1,184 385 364 149 86 116 2,285 61 2,345 171 2,517
1,065 394 226 146 90 106 2,027 49 2,076 150 2,226
1,230 Lot 360 110 79 99 2,375 60 2,435 261 2,696
1,294 512 129 135 88 123 2,281 52 2,333 247 2,580
1,107 383 191 206 68 128 2,083 52 2,135 188 2,323
1,134 408 160 131 76 112 2,021 56 2,077 195 2,272
1,166 439 213 146 80 11k 2,157 5l 2,211 208 2,h19
1,025 345 126 1ho 80 121 1,839 36 1,875 120 1,995
908 34k 311 93 h 75 1,805 41 1,846 138 1,984
1,167 koo 372 115 75 109 2,258 46 | 2,300 158 2, ke
1,062 357 536 99 80 101 2,035 29 2,264 138 2,L02
1,080 366 345 102 8l 9% 2,073 3L 2,107 127 2,234
1,048 366 338 110 79 100 2,02 37 2,079 136 2,215
1,214 436 hop 96 96 101 2,365 35 2,400 118 2,518
1,149 361 2L 110 100 113 2,080 29 2,109 122 2,231
1,068 365 376 Th 88 9 2,067 25 | 2,09 84 2,176
1,182 i 195 88 81 87 2,047 29 2,076 111 2,187
1,099 325 26k 78 71 102 1,939 11 1,950 113 2,063
1,142 380 301 89 87 100 2,100 26 2,125 110 2,235
858 237 88 Lo 65 67 1,355 23 1,378 85 1,463
627 179 169 36 L7 57 1,115 15 1,130 7 1,207
577 194 ko 3k 53 62 960 16 976 88 1,06l
689 197 52 36 56 89 1,119 13 {1,132 ol 1,226
66k 228 k9 50 bs 85 1,121 23 | 1,10 38 1,242
683 207 80 39 53 72 1,134 18 | 1,152 88 1,240
Thiy 228 57 51 52 107 1,239 17 | 1,256 86 1,342
726 275 116 45 56 80 1,298 20 1,318 95 1,k13
602 165 104 34 Lo 70 1,015 12 1,027 78 1,105
621 182 L6 32 51 71 1,003 11 1,01k 6l 1,078
625 228 297 36 37 70 1,293 15 1,308 80 1,388
66l 216 124 ho L7 8o 1,170 15 1,185 80 1,265

NOTE: Beginning with 19’41, the cause classification in this historical series is changed as follows: (1) Fatalities in
shafts and slopes have been included in "Underground workings" and are distributed according to the specified causes;
prior to 1941 these deaths were grouped and shown as "Shaft and slope.”" (2) Fatalities from underground machinery
accidents are grouped and shown separately; prior to 1941 such deaths were included in "Al1l other underground."

(3) Fatalities from roof or face falls caused by haulage equipment or machinery knocking out roof-support have been
inecluded in the respective haulage or machinery classifications; prior to 1941 such deaths were included in "Falls of
roof and face." (L) Fatalities from pressure bumps and bursts and from inrush of water or material are included in
"All other underground;” prior to 1941 such deaths were included in "Falls of roof and face."

Underground workings

Year Falls of Gas or Al
voof and | Faulage | dust ex- | Bxplo-| Elee- |y . | other | goo Surface Grand
face plosions | Sives | ‘tricity under- 2/ total

ground

643 233 97 36 L7 39 71 1,166 100 1,266
702 291 157 29 57 50 667 1,353 118 1,471
665 289 181 36 35 3k 87 1,327 12k 1,451
619 263 36 37 30 hg 132 1,166 132 1,298
ho1 21 76 3k 21 L1 56 960 108 1,068
Average ------- 24 263 110 3k 38 43 83 1,195 116 1,311

See footnotes at end of table.
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TABLE 55, - All coal mines: Fatalities, by principsl ceuses of injury, 1906-69 .]_-/ --Continued

Underground workings

Year Falls of Gas or oﬁi‘r
roof and | Haulage | dust ex- | Explo- Elec- Machinery | under- Total Surface Grand
face plosions | sives tricity ground 2/ total
513 195 29 20 20 35 51 863 105 968
510 230 189 30 24 23 k1 1,047 111 1,158
508 196 46 29 20 23 58 880 119 999
311 122 8 17 10 21 19 508 7 585
348 128 8 15 12 19 17 547 96 643
438 17k 56 22 17 ol 38 769 102 871
327 129 162 12 19 28 30 707 78 785
264 128 15 9 10 17 31 L7l T4 548
263 83 14 5 14 1h 16 Log 52 461
20k 7 18 5 12 16 10 342 54 396
217 77 b 12 15 16 11 352 68 L2o
255 9 43 9 1k 18 19 Ls7 65 522
239 79 9 9 16 18 20 390 58 448
228 61 66 11 12 18 28 Lok 5k 478
176 L6 42 8 14 13 16 315 |3/ 43 358
153 Ls 10 6 7 13 17 251 h2 293
163 ho 3 L 18 1 30 274 51 325
192 5k 26 8 13 15 22 330 50 380
14k Ly 26 5 12 13 12 256 38 29k
113 s 52 4 6 16 8 okl b5 289
136 39 36 5 5 14 10 245 39 28h
123 L7 6 b 5 17 8 210 32 2h2
131 35 19 1 L i 19 223 36 259
130 b2 28 b 6 15 1 236 38 274
115 4o 10 3 2 12 12 194 39 233
101 29 12 2 10 15 5 17h 48 202
99 31 88 2 17 15 16 268 43 311
78 33 1 1 T 18 1 149 G 203

y Figures for 1906-09 cover only those States that maintained complete records of fatal injuries. These represented 98 to
99 percent of the total production of coal in the United States. Figures for 1910 to date represent the entire coal
industry.

g/ Tneludes fatalities that occurred at all other work locations, including the associated surface works of underground mines,
strip mines, culm banks, dredges, and mechanical cleaning plants; beginning with 1955, includes fatalities in auger mines.

_3j Includes one surface fatality resulting from a fall of roof underground in a bituminous coel mine in Kentucky, 1958.
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TABLE 56. - Bituminous coal mines: Percentage distribution of fatalities, by principal
causes of injury, 1906-69 L

Underground workings
Year Falls of Gas or 1 El ﬁl Total Shaft
roof and | Haulage | dust ex- Explo- 4 _ez.:;; ° der under- and Tota1 | SWrface i}rand
face plosions | SiVes Ticity | under- ground | slope 2 total
ground
52.2 12,1 13.9 7.3 3.3 1.7 90.5 b6 95.1 k.9 100,0
36.0 10.3 36.0 5.2 1.9 3.9 93.3 2.3 95.6 Lok 100.0
46,9 13.0 18.1 6.1 3.0 5.5 92,6 3.0 95.6 Lb 100,0
47,0 11.6 12,7 5.9 2.5 15.0 9.7 1.8 9.5 3.5 100,0
u7,8 13.3 21.5 5.1 3.4 2.1 93.2 2.7 95.9 4.1 100,0
45.3 11.9 21.5 5.8 2.8 5.7 93.0 2.8 95.8 k2 100.0
51.5 15.0 16.9 3.7 L7 2.2 94,0 1.6 95.6 L.L 100,0
51.9 16.3 k.0 3.9 b1 2.4 9.6 2.1 9,7 5.3 100.0
L6, 5 15.9 21k 2.9 3.6 3.8 ol.1 1.5 95.6 Lk 100,0
48,6 16.6 16.4 3.0 4.6 3.0 92,2 2.2 94 L 5.6 100.0
48,6 16.0 16.0 k.5 5.1 2.1 92.3 1.8 9,1 5.9 100.0
49,3 16.0 17.1 3.5 b 2.8 93.1 1.8 94.9 5.1 100.0
50.9 19.7 1.0 3.6 4.8 2.9 92.9 2.1 95.0 5.0 100.0
45,7 20.5 15,1 2.6 3.6 2.8 90.3 2.0 92.3 7.7 100.0
51.8 22,0 5.1 4.2 3.8 3.7 90.6 2.1 92,7 7.3 100.0
52,0 18,4 8.8 3.k 3.8 b7 91,1 2.3 93.4 6.6 100.0
52.6 19.2 7.0 4.6 3.9 k.1 91,4 1.9 93. 6.7 100.0
50,4 20.0 9.5 3.7 k.o 3.6 91.2 2.0 93.2 6.8 100.0
54,0 19,0 L.3 5.1 5.2 L9 92,5 1.8 k.3 5.7 100.0
L6.3 17.0 17.7 3.3 L2 3.3 91.8 2.1 93.9 6.1 100.0
48,5 17.8 16.9 3.3 3.6 3.3 93.4 1.6 95.0 5.0 100,0
byl 15.7 25,5 2.k 3.8 2.9 oh,7 .9 95.6 Lk 100.0
49,6 16.9 16.5 2.7 L4 b1 9k, 2 1.6 95.8 b2 100.0
48.3 17.1 16.8 3.3 k2 3.7 93.4 1.6 95.0 5.0 100.0
48,1 18.6 18.1 2.2 4.6 3.0 9k.6 1.3 95.9 4,1 100,0
53.1 17.7 10,7 2.8 5.4 L0 93.7 1.2 k.9 5.1 100.0
u7.7 18.1 20,1 2.4 k7 3.1 9.1 .8 96.9 3.1 100.0
54,1 20.5 9.9 2.6 R 3.2 9,7 1.0 95.7 4,3 100,0
52.9 17.6 14k 1.9 3.9 b2 9k, .6 95.5 4.5 100,0
51.0 18.5 14,8 2. 4,6 3.5 9.8 1.0 95.8 4.2 100.0
57.8 18.0 6.3 1.b 5.7 4,0 93.2 1.8 95.0 5.0 100.0
48,7 15.2 16.9 2.2 Y b 4.7 92.1 1.3 93.4 6.6 100.0
55.0 19.4 3.3 2.9 5.5 5.4 91.5 1.2 92.7 7.3 100.0
56.3 17.5 L2 2.2 5.5 6.7 92,4 .9 93.3 6.7 100.0
5h.1 20.5 2,7 3.2 Lk 7.2 92.1 1.b 93. 6.5 100.0
Sh.L 18.2 6.8 2.3 5.1 5.6 92,k 1.2 93.6 6.4 100,0
56.8 18,4 3.8 2.8 Lo 7.4 93.2 1.0 9k, 2 5.8 100.0
50.6 20,4 9.7 2.6 4.3 5.3 92.9 1.3 ok, 2 5.8 100.0
53.9 16.1 9.6 2.6 4.3 6.0 92.5 1.0 93.5 6.5 100.0
S57.7 17.9 4.9 1.7 5.7 6.k 4.3 .6 9.9 5.1 1¢0.0
43,2 15.9 24.3 2.3 2,5 5.2 93.k 1,0 oh. L 5.6 100.0
Average --~m=-= 51.9 17.8 11.0 2.5 k.o 6.0 93.2 1.1 94,3 5.7 100,0
NOTE: Beginning with 1941, the cause classification in this historical series is changed as follows: (1) Fatalities in
shafts and slopes have been included in "Underground workings" and are distributed according to the specified causes;
prior to 1941 these deaths were grouped and shown as "Shaft and slope." (2) Fatalities from underground machinery
accidents are grouped and shown separately; prior to 1941 such deaths were included in "All other underground, "
(3) Fatalities from roof or face falls caused by haulage equipment or machinery knocking out roof-support have been
ineluded in the respective haulage or machinery classifications; prior to 1941 such deaths were included in "Falls of
roof and face.” (4) Fatalities from pressure bumps and bursts and from inrush of water or maberial are included in
"A11 other underground;" prior to 1941 such deaths were included in "Falls of roof and face."
Underground workings
A1l
Year Falls of Gas or
roof and | Haulage | dust ex- Explo- Elec- Machinery otger Total szrface irini
face plosions sives tricity under- ota.
ground
B R T 51.5 19.2 8.3 2.2 3.9 3.7 3.9 9.7 7.3 100.0
1942 L6.5 20.3 11.9 1.3 b 3.9 3.8 91.8 8.2 100.0
1943 45,8 20,6 13.6 2.2 2.7 2.5 4.8 92.2 7.8 100.0
194k b9,0 21.3 2.8 1.9 2.4 [ 8.5 90.3 9.7 100.0
1945 Le.h 23.3 7.8 2.5 2.2 4,3 3.3 89.8 10.2 100,0
Average -—em=-u- 47.8 20.8 9.1 2.0 3.1 3.8 L.9 91.5 8.5 100,0

See footnotes at end of table.
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TABIE 56. - Bituminous coal mines: Percentage distribution of fatalities, by principal
causes of injury, 1906-69 1/--Continued

Underground workings
Year Falls of | Gas or oﬁ]e-r
roof and | Haulage | dust ex- | Explo-| Elec- | Machinery | ,nger- Total Surface Grand
face plosions | sives tricity ground 2/ total
52.8 21.6 3.4 1.5 2.1 4.3 3.7 89.4 10.6 100.0
.1 21.6 15.6 2.3 2.0 2.4 2.8 90.8 9.2 100.0
49.9 21.1 5.1 2.6 2.2 2.5 4.9 88.3 11.7 100.0
52k 21.9 .6 2.8 2.0 4.3 2.0 86.0 k.0 100.0
53.8 22.0 .6 1.8 2.0 3.5 1.6 85.3 .7 100.0
Lg.9 21.6 6.2 2.2 2.0 3.3 3.3 88.5 11.5 100,0
41.5 16.4 22.4 1.0 2.6 4.0 2.5 0.4 9.6 100.0
50.8 2h.2 2.5 1.1 2.2 3.3 2.5 86.6 13.4 100.0
55.7 20,4 2.3 1.0 3.0 3.5 2.0 87.9 12.1 100.0
50.3 20.6 5.1 1.5 3.3 L.8 1.5 87.1 12.9 100.0
51.6 19.2 .6 2.8 L2 L.h 1.4 8L.2 15.8 100.0
L8.8 19.8 8.8 1.b 2.9 4.0 2.0 87.7 12.3 100.0
53.0 18.6 1.3 2.0 3.6 L.6 k.1 87.2 12.8 100.0
L6l 13.1 4.8 1.6 2.6 4.2 5.1 87.8 12,2 100.0
48,1 1h.1 12.6 2.1 4.3 3.7 3.7 88.6 1.4 100,0
54,9 15.0 4.1 1.6 2.9 5.3 1.6 85.4 4.6 100.0
50.0 13.1 1.0 1.0 6.2 L9 8.6 8h.8 15.2 100.0
50.3 4.9 7.1 1.8 3.9 4,5 4.7 87.2 12.8 100.0
49.0 k4.9 9.5 1. by b4 b b 88.0 12.0 100.0
39.9 16.3 19.8 1.5 2.3 6.1 —-- 85.9 4.1 100.0
48.8 1h. 7 12.3 .8 2.0 5.5 2.4 86.5 13.5 100.0
52.2 19.3 1.k .5 2.3 7.8 2.7 86.2 13.8 100.0
50,2 13.5 7.6 b 1.6 5.6 6.8 85.7 14,3 100.0
48.0 15.9 10.3 .8 2.4 5.9 3.2 86.5 13.5 100.0
L8.5 17.6 L.y 1.3 .9 5.3 5.3 83.3 16.7 100.0
bh,1 13.6 5.6 .9 LT 6.6 2.k 7.9 22.1 100.0
3L.9 10.1 28.7 T 5.5 4.9 5.2 87.0 13.0 100.0
4o.5 16.8 - .5 3.7 9.5 3.7 .7 25.3 100.0

y Figures for 1906-09 cover only those States that maintained complete records of fatal injuries. These represented 98 to
99 percent of the total production of coal in the United States. Figures for 1910 to date represent the entire bituminous
coal industry.

y Tneludes fatalities that occurred at all other work locations, including the associated surface works of underground mines,
strip mines and mechanical cleaning plants; beginning with 1955, includes fatalities in auger mines.
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TABLE 57, - Penmsylvania anthracite mines: Percentage distribution of fatalit:les,
by principal causes of injury, 1906-69

Underground workings
Year Falls of All

roof and Haulage di:: :i_ Explo- Elec- otger To;al Shai\t’ ? Surface | Grand

face plosions | Sives tricity | Upder- | under- an otel kY total

ground | ground | slope

38.k 12,0 8.3 14,7 0.2 L9 78.5 3.4 81.9 18.1 100.0

b1,5 12.4 6.4 12.3 A 8.1 81.1 3.8 8h.9 15.1 100.0

b1 13.3 8.1 13.9 .1 k.9 8l k4 3.5 87.9 12,1 100.0

L4.8 12.5 5.5 12,2 1.1 8.6 84,7 1.7 86.4 13.6 | 100.0

b2.1 15.5 3.3 13.7 .5 6.3 81.k4 3.3 8h. 7 15.3 100.0

ho,1 13.2 6.3 13.3 .5 6.6 82.0 3.2 85.2 14.8 100.0

36.1 13.2 4.9 12.6 .2 18.0 85.0 3.0 88.0 12,0 | 100.0

Lo,k 13.2 5.8 12.8 .8 6.2 79.2 3.7 82.9 17.1 100.0

41,6 13.8 8.1 12,1 .1 8.9 8Lh.6 k.9 89.5 10.5 | 100.0

38.3 12.8 7.4 15.1 .5 7.6 81.7 7.9 89.6 10.4 100.0

k.5 13.7 5.8 13.5 T 9.9 88.1 1.7 89.8 10.2 | 100.0

40.0 13.4 6.3 13.2 .5 10.3 83.7 4.2 87.9 12.1 | 100.0

38.7 1.5 7.8 15.5 1.6 10.3 85.4 2.7 88.1 11.9 | 100.0

45.5 11.0 7.0 9.5 .5 6.7 80.2 2.8 83.0 17.0 | 100.0

43,9 12.0 4.7 9.1 2.0 8.5 80.2 2.0 82.2 17.8 | 100.0

36.1 11.5 6.6 23.5 .6 7.7 86.0 2,0 88.0 12.0 | 100.0

k0,1 13.5 7.3 10.0 1.2 8.1 80.2 4.5 8h.7 15.3 | 100.0

4o.7 11.9 6.7 .0 1.1 8.2 82.6 2.7 85.3 1.7 100.0

[*eh 12.8 11.7 12,4 .7 9.2 9lL.2 2.0 93.2 6.8 100,0

b2,7 19.3 4.3 12.7 1.0 6.3 86.3 1.7 88,0 12,0 100.0

43,0 14.3 8.3 9.6 1.0 8.9 85.1 2.9 88.0 12,0 100.0

43,5 11.7 10.1 10.7 1.6 9.1 86.7 2.4 89.1 10.9 | 100.0

42.5 k.0 10.8 13.2 1.0 5.0 86. 1.0 87.5 12.5 100.0

43.3 14,0 9.3 11,6 1.1 8.0 87.3 2.3 89.6 10,k 100.0

48.6 11.5 10.8 11,0 R 8.6 90.9 1.8 92.7 7.3 | 100.0

6.0 10.6 12,3 12,7 1.2 8.8 91.6 1.4 93.0 7.0 100,0

5h.k 11.6 6.5 a 1.3 9.4 90.6 2.7 93.3 6.7 100,0

53.9 13.5 5.6 8.9 1.2 6.5 89.6 2.5 92.1 7.9 | 100.0

54.7 9.0 6.8 10,6 1.8, 7.6 90.5 .5 91.0 9.0 | 100.0

51k 11.2 8.4 10.2 1.3 8.2 90.7 1.7 92.4 7.6 100.0

61.1 11.2 5.2 6.6 .8 6.0 90.9 1.0 91,9 8.1 100.0

64,7 13.3 2,8 6.0 2.0 4.8 93.6 .8 gl L 5.6 100.0

51.5 13.9 5.6 4.3 3.0 T.4 85.7 2.6 88.3 11.7 100.0

56.0 10.8 4.5 5.6 1.1 9.3 87.3 1.5 88.8 11.2 100.0

51.1 11.0 8.4 6.9 .7 5.5 83.6 3.6 87.2 12.8 100.0

57.3 11.8 5.3 6.1 L.k 6.k 88.3 1.7 90.0 10.0 100.0

1936 k9,2 10.7 6.6 8.2 3.2 10.6 88.5 2.5 91.0 9.0 | 100.0
1937 55,8 hu —— 6.5 1.9 an 86.0 2.4 88.4 11.6 100.0
1938 56.9 10.2 8.9 4.9 .9 7.5 89.3 1.4 90.7 9.3 100.0
1939 57.3 12.8 1.k 8.1 1.0 7.1 87.7 2.8 90.5 9.5 100.0
19%0 57.1 19.6 2,7 4.3 3.8 4.3 91. 1.7 93.5 6.5 100.0
54.6 13.4 k.2 6.5 2.3 7.4 88.4 2.3 90.7 9.3 100.0

NOTE: Beginning with 1941, the cause classification in this historical series is changed as follows: (1) Fatalities in
shafts and slopes have been included in "Underground workings" and are distributed according to the specified causes;
prior to 1941 these deaths were grouped and shown as "Shaft and slope." (2) Fatalities from underground mechinery
accldents are grouped and shown seperately; prior to 1941 such deaths were included in "All other underground.”

(3) Fatalities from roof or face falls caused by haulage equipment or machinery knocking out roof-support have been
included in the respective haulage or machinery classifications; prior to 1941 such deaths were included in "Falls of
roof and face." (ki) Fatalities from pressure bumps and bursts and from inrush of water or materisl ere included in
"All other underground;" prior to 1941 such deaths were included in "Falls of roof and face,"

Underground workings
Year Falls of Gas or ) A1l

roof and | Haulage | dust ex- E)iml:- tE:.Le‘.:; Machinery | other Total Suifa.ce Sz:‘:g

face plosions sive Ticlty under-

ground
46.9 13.9 L1 6.2 2.6 --- 15.0 88,7 11.3 100.0
Sh,h 16.8 4.0 5.8 2.7 R 8.8 2.9 7.1 100.0
u6.0 15.9 6.6 4o .9 1.4 2.4 87.2 12.8 100,0
39.1 13.8 2.3 9.2 1.7 -——— 20.7 86.8 13.2 100,0
43.3 17.5 2.8 7.7 7 7 17.5 9.2 9.8 100.0
46.6 15.6 L.l 6.2 1.6 5 14,5 89.1 10.9 100.0

See footnote at end of table.
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TABIE 57. - Pennsylvania anthracite mines: Percentage distribution of fatalities,

by principal causes of injury, 1906-69--Continued

Underground workings
Year Falls of Gas or Explo Ele oﬁir Surf crand
f and | Haul dust - - = 3 urface ran
mgac:n sae plizsii)r;s sives tricity Machinery ‘g"‘;gi:; Total 1/ total
53.8 13.3 1.2 h.6 1.7 0.6 12.7 87.9 12.1 100.0
43.9 9.8 20.2 L1 2.3 -— 8.1 88.h 11.6 100.0
57.0 10.2 1.5 5.1 7 .7 1.7 B6.9 13.1 100.0
57.1 15.4 5.5 3.3 -— -—- 9.9 91,2 8.8 100.0
55.9 7.5 5.4 5.4 1.1 --- 8.6 83.9 16.1 100.0
52.7 11.3 1.5 4.5 1.5 (/) 10.5 88.0 12,0 00,0
k2.6 16.8 8.9 ﬁ.o 1.0 1.0 12,8 88.1 11.9 100.0
36.3 19.2 4.1 .1 - 2.0 20.2 85.9 1.1 100.0
65.7 3.1 7.8 1.6 3.1 —-- 12.5 93.8 6.2 100.0
58.1 12.9 1.6 -— 1.6 -— 8.1 82.3 17.7 100.0
51.7 13.4 3.3 3.3 - --- 10.0 81.7 18.3 100.0
49.3 14.3 5.2 2.6 1.3 1.3 13.0 87.0 13.0 100.0
55.k 10.7 7.1 1.8 3.6 ——- 7.1 85.7 1h4.3 100.0
58.8 9.8 5.9 7.8 2,0 - 11.8 9.1 3.9 100.0
59.k4 - 3.1 3.1 ——- 3.1 12.5 81.2 18.8 100,0
38.3 17.0 - 4.3 - --- 27.6 87.2 12.8 100.0
51.4 11.5 —-- 2.8 - - 14,3 80.0 20.0 100.0
52.3 1.4 4.5 4.5 (2/) (2/) 13.7 86.h 13.6 100.0
47.3 15.8 - 5.3 --- 5.3 -=-= 3.7 26.3 100.0
30.8 7.6 —-- --- - - 30.8 69.2 30.8 100.0
Lo.6 6.3 15.6 9.4 --- --- 12.5 8.k 15.6 100.0
37.5 20.9 12.5 12.5 - -— 8.3 91,7 8.3 100.0
62.5 12,5 ——- --- --- - 25.0 100.0 - 100.0
Lo.9 13.6 9.1 k.6 --- (2/) 13.6 81.8 18.2 100,0
83.3 R - - --- - —--- 83.3 16.7 100.0
77.8 . —-- - -— 11.1 -—-- 88.9 11.1 100.0
25.0 ———- - - - - - 25.0 75.0 100.0
7.7 7.7 7.7 --- 30.7 53.8 L€, 100.0

y Includes strip mines, culm banks, dredges, and mechanical cleaning plants.
3/ Less than 0.05.
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Form 6-1420 UNITED STATES
(October 1970) DEPARTMENT OF THE INTERIOR Approval Expires

APPENDIX

Form 6-1420

O.M.B.
No. 42-R0027

BUREAU OF MINES June 30, 1971

EMPLOYER'S REPORT OF COAL-MINE: INJURY

Section 80.33 of Title 30, Code of Federal Regulations, requires you to file a copy of this form for each fatal and nonfatal
injury with the U.S. Bureau of Mines, Washington, D.C. 20240. “Fatal injury” means any work injury resulting in death re-
gardless of the time intervening between injury and death. “Nonfatal injury” means any work injury which does not result
in death but which either results in permanent impairment to the injured person or causes the injured person to lose one
full day or more from work after the day of injury. As used in this definition “permanent impairment” means total incapici-
tation of the injured person for any gainful work, or total or partial loss of, or loss of use of, any member or function of the
body. (ANZI Z16.1-1967). For each fatal injury, this form must be filled in and filed immediately. For each nonfatal injury,
a report on this form shall be filed on or before the fifteenth day of the month following the report period in which the in-
Jjury occurred. Monthly reporting mines: If disability extends beyond the date on which the report is made, report the termi-
nation of the injury in part A-2 of the appropriate Form 6-1423AM, “Injuries and Employment, Bituminous Coal and Lignite
Mines” or Form 6-1420AM, “Injuries and Employment, Pennsylvania Anthracite Mines,” for the month when the injured

person returns to work. Do not use this
T column
E§ ﬁ 1. Name of operating company (Employer)
B 2. Office address City State
3. Name of mine or plant
2 | 4. Location: State County Nearest town
= 5. Principal product or kind of coal produced
6. If mine, type of mine (underground or open cut)
;‘ 7. Date of accident Hour m. 8. Hour employee began work m.
E | 9. Date disability began Hour of day. m.
8 |10. Name Address Soc. Sec. No.
§ 11. Age___ Sex_ Nationality (country of birth) U. 8. citizen?
g 12, Number of dependents; Wife. Children Others
“ [13. Occupation when injured Was this his regular occupation? |
E 14. If not, what was his regular occupation?. Wages per week $
E; (a) How long employed by you at this occupation?. (b) Total experience at this
Z occupation?. (c) Total experience in coal mines?
15. Did accident occur on company property?
@ 16. If at mine, did accident occur underground?. Open-cut Surface
Q |17. If underground, state whether in shaft, slope, entry, room, breast, etc.
E 18. If surface, state whether at tipple, breaker, tramline, powerplant, shops, etc.
19. If underground, state whether working in pillar. or solid Pitch or flat
20. If injured by cars, state whether on slope, entry, room, etc.
21. What was injured person doing when accident occurred?
22. Describe fully how accident occurred
]
]
=]
<
3
23. Name of machine, tool, object, or substance involved
24. Kind of power used by above machine 25. Part of machine on which injury occurred | —
26. Was machine or any part of it defective?
gg: 27. State whether fracture, amputation, laceration, bruise, strain, sprain, crushing injury, etc.
=]
aEs
EEE 28. Part of body injured (head, right arm, left eye, great toe on left foot, index finger on right hand, etc.)
= S% 29. If amputation, state part of body lost
E 2 | 30. Date physically able to return to work Date actually returned
ng 31. If injured employee returned to work, did he return to the duties of his regular job, the job on which |
Eé he was injured, or some other job (state which)
2% (32. Number of calendar days employee was disabled (not including day of accident) from all work
E§ from his regular work
23 [33. Did injury result in death? If so, give date
7z | 34. Was safety appliance or regulation provided?.
EEE 35. Was accident caused by injured employee’s failure to use or observe same?
*H 36. Could accident have been prevented?. If so, how?.
g -
L
(Signed).

(Company official to whom correspondence should be addressed) (Official position) (Date of this report)




111

Form 6-1420-AM

Form 6—1420—AM
(March 1971}

O.M.B. No. 42-R0026.
Approval expires February 28, 1973.

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

INJURIES AND EMPLOYMENT
PENNSYLVANIA ANTHRACITE MINES

(Please correct if name or address has changed.)

Section 80.34 of Title 30, Code of Federal Regulations, requires each coal mine operator to complete all items on this form
which are relevant to his coal mine. Each mine which employed 20 men or more on any day during the calendar year is
required to report on this form on or before the 15th day of each th for the i diately preceding month, including
those months the mine was idle. Each mine which employed fewer than 20 men on any day during the calendar year is
required to report on this form on or before January 15th of each year for the preceding calendar year.

PART A—INJURIES

1. Enter on the first line the number of fatal and other disabling work injuries (*)
ihat occrred during the period covered by this report. On the second line enter
the number of delayed reports of injuries that occurred in previous months and

have not been reported ta dote. If none, write “none.” Attach an individual
Form 61420 for each nonfatal injury. Fatol injury reports must be made at fime
of occurrence.

Number of fatal injuries Number of nonfatal injuries

injuries during month or period covered by this report

Previous injuries that have not been reported todate

‘A disabling injury is one which occurs in the course of and arises ou! of
employment, inrespective of whether the injury is compensable and whether or
nol your establishment was operating on the days following the date of injury.

The term “injury” includes occupational di A disabling work injury is
one which results in death or permanent impairment or which lemporarily dis-
ables the worker for 1 full day or more atler the day of injury (ANS! 216.1-1967).

2. List the names of men injured in previous periods who have returned to work but whose Forms 6-1420 did not show their return to duty date.

Date able to
return fo work

Date injury

Note any change of data originally reporled for
occurred

Name of employee kind or severity of injury

PART B— EMPLOYMENT AND PRODUCTION

REPORTING INSTRUCTIONS. — Report data for all men engaged in production, or development work, including major construction wark by your own employees.
development, maintenance, and repair work— including supervisary and technical Report total man-shifts and man-hours worked during the period for each depart-
personnel a) Ihe operalion. Include proprietors and tirm members {owners, oper- ment, including both aclive and inactive {maintenance} days. Use actual records
alors, or pariners] performing manual labor, Repor! separate data on all office of man-shitis and man-hours whenever available, including overtime actually
workers at the mine or plant. Exclude coke workers and employees in stores or worked. If records of man-shifts or man-hours are not available, estimale them

offiliated industries other than the produclion of coal.

The average number of men working on active days may be computed op-
proximately for each depariment by dividing the number of man-shitts by the
number of days active. The number of calendar days active should include only
the number of days during period each department was engaged in production

from payrall or other records. The number of man-shifts worked may be esti-
mated from the number of man-hours by dividing the latter by the customory
length of shift. Report the customary number of hours per shift per worker; do
nol indicate minor variations. For men on a portal-to-pertal basis, include work-
ing time, plus travel time, plus lunch time. Exclude vacation hours.

NOTE: DO NOT REPORT ANY ONE EMPLOYEE TO MORE THAN ONE DEPARTMENT.

Department Average no. of pays Tatal man-shifls Length Total man-hours Production of
‘See instructions on reverse men working f‘\\fle worked during of shift warked during roduc |:n o|
side) on active days ochi period (Hrs.) period prepared coq
Underground Mine
{01} Underground .......cccoenve
TSR 1
(02) Surface ot under- 25 i Pl
ground mine ...c.....c... st s
[03) Strip mine......cocoonniinnnns

(05) Culm bank .....cocnririmininns

{06) Dredge

{30} Preparation plant.............

(00) Office workers at mine.....

{OVER)
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Form 6-1423-AM

Foswm St UNITED STATES Budget Bureau No. 42-R1266,
(Pormery Fors &-14508) DEPARTMENT OF THE INTERIOR Approval explres Februsry 28, 1973,

SUREAU OF MINES

INJURIES AND EMPLOYMENT
BITUMINOUS COAL AND LIGNITE MINES

Please separate
forms at
perforations

Retain a co,
Jor your ﬁl‘z

L

Section 105 of the Federal Coal Mine Safety Act (30 U.S.C. sec. 455) requires you to furnish complete and correct information to the
best of your knowledge concerning any and all accidents involving bodily injury or loss of life oceurring at your coal mine. The informa-
tion on this form is also required by the Federal Mine Safety Code. Each mine which employed 20 men or more on any one day is required
to report monthly including those months the mine was idle. All other mines are required to report annually.

Identification number assigned to

Name of operating this mine by Bureau of Mines
Office addi
Name of mine Location of mine County

PART A—INJURIES
1. Enter on the first line the number of fatal and other disabling work injuries(*) that occurred during the period covered by this report. On the second ilne enter the
number of delayed reports of Injurles that occurred in previous months and have not been reported to date. If none, write “none.””  Attach an individual Form 6-1420 for
each nonfatal injury. -Fatal injury reports must be made at time of oecurrence,

Number of Fatal Number of
Injuries Nonfatal Injuries

Injuries during month or period covered by this report.
Previous injuries that have not been reported to date

*A disabling injury is one which occurs in the course of and arises out of employment, Irrespective of whether the injury is cempensable and whether or not your
establishment was operating on the days following the date of [njury. The term “injury” Includes occupational diseases. A disabling work Injury is one which results
in death or permanent Impairment or which temporarily disables the worker for 1 full day or more after the day of injury (USAS Z16.1-19867).

4 2. l:ll.: the names of men injured in previous periods who have returned to work but whose Forms 6-1420 did not show their return
to duty date.

Date Injury Date Able To Note Any Change of Data Originally Reported for
Name of Employes curred Return To Work Kind or Severity of Injury

PART B—EMPLOYMENT AND PRODUCTION

REPORTING INSTRUCTIONS.—Report data for all men in dh and repair work—including supervisory and technical
personnel at the operatlon. Include proprietors and irm members (owners, operators, or partners) performing manual labor. Report separate data on all office workers
at the mine or plant. Exclude coke workers and i in stores or afili industries other than the productlon of coal.

The average number of men working on actlve days may be computed approximately for each department by dividing the number of man-shitts by the number of days
active. The number of calendar days actlve should include only the number of days during period each department was in prod or d work, includ-
Ing major construction work by your own employees. Report total man-shifts and man-hours worked during the perlod for cach department, Including both active and
inactive tmalntenance) days. Use actual records of hifts and h h flable, i ing overtime uetually worked. If records of man-shifts or men.
hours are not available, estimate them from payroll or other records, The number of man-shifts worked may be estimated from the number of man-hours by dividing the
Iatter by the customary length of shift. Report the customary number of hours per shift per worker; do not Indicate minor variations. For men on a portal-to-portal
basis, include working time, plus travel time, plus Junch time. Exclude vacation hours.

(See Intrudiigns on Raversa | A7 SeS* umber Das Wored Darine: ol B0t Woneed Darine: P ean Cont”*
Slde) On Active Days ve Period (Hrs.) Perlod (Short tons)

(01) Underground
(02) Surface (mine shops,

yards, ete.) XXX XX
(038) Strip pit
(04) Auger
(30) Mechanical cleaning plant X XX XX
{00) Office workers X XX XX

(OVER)
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INSTRUCTIONS for supplying the data requested in Part B—Emplo yment and Production:

Underground : include all men working below the surface, including Awuger: report all employees directly engaged in auger mining or

the shaft and slope. transporting coal or material to or from the auger operation.
. . Mechanical cleaning plant: include all activities in plants where
Surface: include all men engaged in any surface work about the coal is cleaned with mechanical devices. Do not include activities
mine necessary to the mining operation; exclude employees in the where coal is screened only.

mechanical cleaning plant and office workers who are reported as

separate groups. Office workers: include all vfice employees directly connected with

the production and preparation of coal at this operation.
Strip: include all men working in and around the pit and those en-  Production: includes all coal shipped to consumers, and that used
gaged in transporting coal and materials to and from the pit. for mine fuel. Exclude purchased coal and refuse.

PART C—GENERAL INFORMATION
(Fill in the following only on December report or annual report)
1. How many mines do you consider as reported in the data on the reverse P 13

If more than one, list names:

. IR S — - PSS
2. State number of shifts, per 24 hours, operation was usually worked QUTING YEAT oo oo n s e

3. State the approximate percentage of your annual coal production that was loaded by mechanical methods (by mobile loaders, scrapers,

pit-car loaders, conveyors with self-loading heads, or hand-loaded onto face CONVEYOTS) & - coococmmemmemcaen percent.
4, Average thickness of coalbed: .........—.o..o feet .- inches (include partings).

5. If underground mine, indicate kind of opening: (1) [ Shaft; (2) [J Slope; (3) [J Drift.

NOTE.—Your mine was assigned an identification number by the opened a new mine, or if your mine or any pnrt_of'it has qha_nged

U.S. Bureau of Mines. Only this number should appear on the hands, in any way, since your last report; please indicate this infor-
face of this schedule opposite your firm name. If, however, you. mation in the appropriate space below:

Business name and address of the predecessor [] or successor O (check e 113 J U R

Nature of the transaction: [] Sold; [] Purchased; [] Leased; [] Subcontracted. Date . ooiiiiiieiiiaaaes eeeamne e

If subcontracted, indicate:

If you have opened a new mine(s), give the name and location so that a number may be assigned ... eoooiiioiiiieee e emeemnann

#U.5. GOVERNMENT PRINTING OFFICE:  1973-710-673,/627

INT.-BU.OF MINES,PGH.,PA. 18456



