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Foreword S

T*HE Transactions of the 29th Nationsl Safety Congress

and Exposition of the National Safety Council, October
7-11, 1940, are published in two volumes. Volume 1 contains
the General Sessions and the meetings of the various In-
dustrial Sections of the Council. Volume II contains the
Street and Highway Traffic, the Commercial Vehicle, the
Transit, the Child Education and the Home Safety Sessions.

Volume I is distributed automatically to all industrial mem-
bers of the Council. Volume IT is sent to members who are
believed to be interested chiefly in the sessions it centains.
However, other members of the Council mayv obtain Volume

IT upon request.

Many Council members have found it advantageous to dis-
tribute copies of the Transactions Volumes to the individual
executives, foremen and supervisors of their organizations.
who make use of the practical safety information the vol-
umes contain to organize accident prevention programs. The
volumes contain a vast amount ofi standard reference ma-
terial. Extra copies of the Transactions may be obtained as
follows: Volume I, one to 10 copies at $2 each; 11 or more
copies $1.75 each. Extra copies of Volume 11 may be had at
75 cents each.

HE Transactions are a condensed record of the proceed-

ings of the Congress. The papers and addresses and many
of the discussiors have been edited to delete extrancous
matter, abbrevia = the less important portions, and empha-
size those parts of particular usefulness in promoting effec
tive safety organization and other accident prevention meas.
ures. The volumes are, therefore. a somewhat abridged ver-
sion, compact, practical, and of particular value to the stu-
dent, the supervisor and the executive in achieving maorc
thorough accident prevention success. The original manu-
scripts are available for additional reference, if desired,
the files of the National Safety Council.

HE National Safety Council. at its Congresses, secks 1o

eliminate from discussion matters which are not pertinent
to the aims of the Congress or which may be contrary to the
Council’s policies. However, it cannot accept responsibility
for all the views expressed either in the papers presented or
in the discussions based upon these papers.
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By DR. R. R, SAYERS
Director, United States Bureau of Mines, Washington, D. C.

Although the attention of those interested
in diseases peculiar to mining has been
focused recently on one dust disease—sili-
cosis—other respiratory diseases may cause
more suffering and economic loss. The in-
creased incidence of these discases usually
is attributed to exposure to abnormal air
conditions underground, such as sudden
changes from high to low temperatures, ex-
cessive dust, and noxious gases. The prin-
cipal respiratory diseases to which the miner
is subject are bronchitis, influenza and pneu-
monia, pulmonary tuberculosis, anthraco-
silicosis, and silicosis. Although the mor-
tality statistics in some of the tables in-
cluded in this paper are old they have been
corroborated by later, less complete data.

Bronchitis

Bronchitis is an inflammation of the
bronchial tubes due, among other causes, 1o
the inhalation of irritants such as dusts
(organic and inorganic). Occupations that
entail exposure to atmospheres polluted by
lantomal writh them the riske af

During middle life bronchitis causes much
recurrent invalidity and incapacity. Mortal-
ity records compiled by Collis* indicate
that it is of a chronic traumatic origin asso-
ciated with irritating atmospheric condi-
tions, rather than of an infections origin.

Statistics for bronchitis for the general
population and for workers exposed to dusts
in Great Britain® for 1921-23 show the role
played by dusts in the increased incidence
of the disease in certain induostries. The
comparative mortality per thousand (ages
% to 65) for those in occupations exposed
to siliceous dust was 214, for those exposed
to nonsiliccous dust 59.5, and for the gen-
eral population 49.6. (See Table 1.)

In this connection it is interesting to note
the mortality statistics per thousand (ages
26 to 65) for coal miners of counties of
Wales (in which most of the coal mined is
anthracite) compared with those for two
other groups in England and Wales.* The
figures for coal miners are 112 for all un-
derground workers and 139 for hewers and
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conducied by the Barcsn of n department oi
couis o taburcalosiat or both, wet foumd ot

or or was . the infloenzs epidemic 64 of these miners
among men who reported having had bron-  died of influenza  or poeumsonia. This is
chitis, pleurisy, and asthms. equivalent to an annual death rate of 50
per 1000, Among all ccenpied males aged
_ISndu'd::r.ﬂle;ltefmmmﬂ;nza.
pocumonia ia the same 3 moanths was 22 per
Teble 2—Comparative Fig- 1,000 or less than half as high. In the age
wres for Bronchitis per 1,000 of period 45 10 65 years the rate among bitn-
Grouys in England and Wales minows coal miners was about four times as
high as among all occupied males in the

Coal miness. ... .............. Bronchitis 3¢ 38¢ group. (See Table 3)
All undergronnd workers. . . ... 112 Influenza and pnenmonia, as reported,
He'euand ........... 139 were mm&intkmmsgud)'
M”““".‘“’:N“‘".d" ------ ';g for 31 per cent of the mortality in the group
lh“' ;""" b"‘“‘d““‘”"; of bituminous coal miners at ages 16 to 70
tio of rate m;-dgu in Indiana, Mi i and W . _
ters to rate for same social class.| 302 m . issoun, yoming com
pared with 19 per cent among both farmers

1 In three coustios in Wales. and “all other ‘males” at these ages in the
same counties. (See Table 4.)

m;n 1918,‘:;: year of the great cpidemic,
influenza pneumonia deaths constituted
;'""" H‘:;"“"mh Mortal- 55 per cent of total mortality exclusive of
ty among Bituminous Coal Miners— . ijeni; among the bituminous miners in
October to December 1918 contrast with 27 per cent among the farmers

and 34 per cent among all other males.
: These percentages were not as high as the

Age Period |omuat Death Rate per 1000 Ggures for Wilkes-Barre. The fact that the
Bituminous | All Industrial  soft-coal counties under consideration are

Coal Miners “Mzezg“h largely rural areas may have made some

All Agest 50.1 difference.
15-28 2.5 17.5 In the epidemic year 1920, the proportion
oy e el o Y B PN Y J e waemsd  ratesaE AR
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gnumi-mudm el ::13’ ;::4 ' g:r 2;.; 3} :g-:
armers. ... ...... .o e, s 4 4 19, .
Allother males. ... . ... .. .. .. 18.6 300 20 16.0 1.3 10.8

portion of deaths from this cause compared
with “all other males” than in 1918 The
percentages in 1920 were 29 for the soft-
coal miners and 16 for *“all other males.”
In this epidemic the bituminous miners at
ages 40 w 60 suffered heavy excess mor-
tality from influenza-pneumonia, but the
differential mortality was not quite so great
asat ages 1o to 0.

Among hewers amd getters of soit coal in
Fangland and Wales, the death rate from in-
fluenza and pneumonia, 1921-23, was about
12 per cent greater than among males of
vomparable social status (sociaf class 3). The
difference was found to he 3R times the
probable crror of the difference which is
ceriainly a significant variation. Thus, an
abnormal mortality from influenza and
pucumonia 15 consistently indicated among
miners of coal—botk anthracite and bito-
minuus—irt England a~ well as in America.

The pneamonia mortality figures in 1921.
23 for occupations in Great Britain exposed
to wliceous and nensiliceous dust compared
with those for the general population were
given by Collis’ as 134.3, 76.0, and 85.3, re-
seectivelv:  «<imilar  figures for influenza
were 471, 40k and 363, respectively. (See
TaMc ;)

According 1o Brundage’ an outstanding
feature of the statistics of death for hard-
coal miners in the United States js their
extraordinary mortalitv from influenza and
pneumonia not onby during influenza epi-
demics but at other times ac ‘well. In a

studv by the Public Health Service at
Ao Naves Pa  in 1015.21 and 1006-25°

deat -
1, inchmsive. and
of 1919-23, inchusive. The record for farmers sad f
mmmmmmwfmlwk:twmmhdm 191923,

cousties of Indisna, 1916

; connties
o‘chet nhmlmn the

gaged in pursuits other than coal mining in
Wilkes-Barre and vicinity. The percentage
of deaths from influenza and pneumonia for
these two groups by ages for the years
mentioned was 193 for anthracite miners
comjared with 13.3 for males in other in-
dustries. (See Table 6.)

Tuberculosis

In 1925 Collis* said that for coal miners
gencrally the tuberculosis rate apparently is
jow although miners at the coal face suffer
from the disease more than other coal min-
ors underground and workers above ground.
Results of more recent investigations seem
to contradict the assumption that tubercu-
losis does not occur among coal miners. An
investigation by the Welsh School of Med.
icine, reported in 19377 indicates that thes
supposed exemption of coal miners from
tuberculosis may be due to a mis- or partial
diagnosis. This investigation revealed a high
incidence of tuberculosis (35 per cent if the
“probable”™ cases are included) among the
pneumoconiotics of the South Wales coal
fields and supports the theory that coal dust
modifies the tuberculosis, leading to failure
to recognize the discase or to the mistaken
diagnasis of “bronchitis.”

Studies by the United States Public
Health Service® revealed that 6 per cent of
hard-coal miners examined had clinical
pulmonary tuberculosis. The average prev-
alence in the adult male population of the
United States is about 2 per cent. The prev-
alence of pulmonary tuberculosis among
hard-coal mining employees at ages below

(kcu,numn' '
Siliceons
General pope

about twice,
and for ages
the rate for
The highest
tuberculosis
ers (men w
loading or 1
or 3 years!
which more
work, 37 g
pulmonary
completely «
crs, which «
of tuberculi
vor pulmon
would appe
Welsh Nati
dicate that
tuberculosis
10 INCoOrre
that the a

Table 6.—
Miners



e

' ‘ Cg‘mparqtivc
. Ages at Death ortality
Figure
: {20- 3 | s 5- 5s- 20-65
exposed to
ot .. 33 | e | 26 | 472 | 37 134.3
s dwat. .. i 96 | 137 | 7 | 239 76.0
Coemeral popuintion. . .. .. 43 1 118 196 4.2 ! 5.7 83.3
B Influenza
Wm 1.1 7.7 ' : [ -
ot. . 3 . 11.3 8.7 183 IV R
Nomsiticeows duss .. ... . ... 54 4.8 13.7 10.6 14.9 I 19.6
Cenersl population. . ... 20 | 52 71 0.7 t 120 | 368

general population.
highest prevalence of clinical pulmonary
tuberculosis oocurred among the rock work-
¢rs (men who had been employed in rock
loading or rock extraction for more than 2
or 3 years). After 20 years’ service, of
which more than 2 or 3 years were in rock
work, 37 per cent presented evidence of
pulmonary tuberculosis. In a group of 135
completely disabled former anthracite work-
ers, which did not include any known cases
of tuberculosis, 10 per cent proved positive
fur pulmonary tuberculosis. These findings
would appear to corroborate those of the
Welsh National School of Medicine that in-
dicate that the supposed cxemption from
tuberculosis of coal miners is erroneous doe
10 incorrect diagnosis. There is evidence
that the above increased incidence of tu-

berculosis is associated with exposure to
silica dust.

The incidence of tuberculosis is much
higher in metal mines than in coal mines,
due no doubt to exposure to dust containing
a higher concentration of silica. An investi-
gation in 1914 by the Bureau of Mines in
cooperation with the Public Health Service
of pulmonary disease among the zinc mmers
of the Joplin, Mo., district, revealed a high
death rate from pulmonary tuberculosis.
The mortality rate for tuberculosis for jas-
per County was 2008 per 100,000 for 1911
and 1912 and 2297 for 1913, according to
statistics of the State Board of Health"
On the other hand, according 10 the Jasper
County Antituberculosis Society, during the
calendar vear 1912 there were 720 deaths
among miners who had worked 2 vears or
more underground in Jasper County. Not all

Table 6.—Percentage of Deaths from Influenza and Pneumonia among Anthracite
Miners and among Males in Occupations Other Than Mining in Wilkes-Barre
and Vicinity

Ages
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and some of them had moved away. Of
miners in the Joplin District exam
Lanza in 1914," 64 showed definite symp-

the 64
had the classical symptoms of pulmonary
tubercnlosis.

In a study by the Bureau of Mines and
the Public Health Service®™ in Butte, Mont.,
luring 1916 to 1920 the death records of the
Statc Board of Health were examined.
These showed that during 1915, 122, during
1916, 126, and during 1917, 169 Butte miners
died of tuberculosis. The significance of the
death from tuberculosis of 169 miners in
1917 i« indicated by comparison with the rec-
ords of other regions. In 1917 approxi-
mately 14000 men were employed under-
cround in Butte mines; with 169 deaths
freom tuberculosis for the year, the rate per
100000 was 1,207. The tuberculosis death
rate nf Michigan for the 10-year period
1910 16 1920 was 97.4 per 100,000; hence the
tuberculosis death rate of Butte miners was
nearly 13 times as great as that of Mich-
ran.

The part played by dust, especially dust
containing_ silica, in the production of pul-
monary tuberculosis is shown clearly by
figures for Great Britain for 1921-23* The
death rate per 1,000 for ages 20 to 65 was
3922 for those exposed to siliceous dust,
1724 {or those exposed to nonsiliceous dust,
and 1635 for the general population; for
agzes 33 to 44 the figures were 1410, 46.1,
and 436, respectively; for ages 45-34 the
Agures were 2116, 564, and 39.0, respec-
tively ; and for ages 55 and over the figures

P N Y . ma

Anthracosilicosis

Wales; two-thirds of the deaths and dis-
ease occurred in the Swansea Division; and
89 per cent of the medical certificates
granted in the Swansea Division related to
anthracite collieries.®

In the United States the chronic disease
among miners due to breathing air contain-
ing dust generated in the various processes
involved in the mining and preparation of
anthracite is called anthracosilicosis. This is
a descriptive title for the form of pneumo-
coniosis commonly called miners’ asthma
The disease was found in about 23 per cemt
of 2,711 employees of three anthracite min
ing companies studied by the United States
Public Health Service in 1933, About &3
per cent of those kav'ng anthracosilicosis
showed evidence of disability, compared with
less than 10 per cent in the control group.
Moderate and marked degrees of disability
handicapped aproximately 21 per cent of
those with anthracosilicosis compared with
less than 2 per cent of the men serving as
control-

Wide differences were found i the ex-
tent of physical impairment in the several
occupational groups. The highest rate of
disability from all causes combined wa.

ciable exposm
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greater physic
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properties of a dust that determine its ca-
pacity to produce injurious effects are its
composition, the quantity suspended in the
stmosphere breathed by the worker, and its
Although any dust may be harmful to
breath under certain conditions, as indi-
cated by the data presented here that show
a higher incidence of pulmonary diseases in
nonsiliceows dusty industries than in the gen-
eral population, physiological studies reveal
that, in mining the harmfulness of 2 dust is
proportional to its coatent of free silica or
quartz, in particles small enough to enter
the finer spaces of the lungs, and in high
concentration to overcome the nor-

enough
‘ mal defenses of the respiratory system.

L. bl al et Adicencece iz the

Allowable Concentrations of Dust in
Mining

Investigations conducted over a period of
years show that exposure to certain concen-
trations of harmful dusts for a certain time
causes varying degrees of respiratory dis-
ability but that below these concentrations
disabling pulmonary diseases do not eoccur
within a working lifetime. The classical ex-
ample of this is the experience in South
Africa with the reduction in mortality from
silicosis that has followed the reduction in
air dustiness in the mines of that country.

The reduction in the incidence of silicosis
in the South African mines attests the ef-
fectiveness of the control measures em-
ployed and the practicability of using a defi-
nite dust concentration as a guide in setting
allowable limits of air dustiness in the pre-
vention of pneumoconiosis in dusty indus-
tries. The production rate of silicosis in the
scheduled mines of South Africa®™ in 1932-
35 was 9.59 per 1,000 compared with 21.93
in 1917-18. (See Table 10.)

The incidence rates for silicosis uncom-
nlirated hyv artive tnherculosis among South



liability to contract silicosis was less by

77 per cent of all working miners examined.
The group of pre-1916 miners, who in 1935-
36 cunstituted less than 17 per cent of the
total number of working miners contributed
m_rl_\- 78 per cent of the new cases of sili-
COSIS,

In the study by the Public Health Serv-
10 of anthracosilicosis among hard coal
miners silicosis was not found in a control
group of mining employees whose dust ex-
posure averaged less than 5 million particles
per cubic foot of air.

The prevalence of anthracosilicosis among

the entire group of employees was found 10
be about 23 per cent.

Among all except rock workers, less than
2 per cent of the men developed anthraco-
silicosis whens the duration of employment
was less than 15 years, regardless of the
amount of dost in the air.

Among men exposed 15 to 2% vears to
dust containing less than 5 per cent free
silica, 14 per cent of those who had worked
where the average dust count was 100 to
199 million particles per cubic foot, 29 per

Among men employed for move tham 25
years in dust comtaining less than $ per cent
free. silica, the progortion of persons found
with under different con-
centrations of dust was as follows: 5 10 99
million particies, 7 per cent; 100 to 199 mil-
lion particles, 54 per cent ; 200 to 299 millicn

The prevalence of anthracosilicosis among

time was spent in rock work.

Age per se appeared to play a minor role
in the development of anthracosilicosis.

Analysis of the data for the purpose of
determining safe limits of dust exposure in-
dicated that cmployment in an atmosphere
containing less than 50 million dust particles
per cubic foot would produce a negligible
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centage of workers found to have pacumo-
condosis was as follows: Of those who had
worked in an average concentration of 50
million particles of dust per cubic foot of
air, 9 per cent had pocumoconiosis m 5§
years, 20 per ot in 10 years, 50 per cent in
13 years, and 66 per cent in 20 years. Of
those who worked in an average conoentra-
tion of 25 million particles 10 per cent had
josis in 10 years, 27 per cent in
15 pears, and 13 per cent in 20 years. Of
those who had worked in an average con-
centration of 10 million particles of dust, 7
per cent had iosis in 15 years and
17 per cent in 20 years. (See Fig. 1.)
m&hmaglnmofdmty

AR tal 2t mabastien tambile

value below which no cases were found and
the magnitude of the trends between per cent
affected and both time and intensity of ex-
posure varies in different sets of data, de-
pending, to a large extent, on the chemical
nature of the dust to which workers were
exposed and possibly on the regularity of
employment.

It is tempting to seek to summarize the
data of table 12 and figure 1 into a simple
mathematical relation such as the follow-
ing: With each twofold increase in average
dust concentration above 10 million particles
per cubic foot, the probability of finding
cases of silicosis (in men exposed for com-
parable lengths of time) is approximately
doubled. Application of the standard meth-
ods of curve fitting would yield more re-
fined descriptions of these data. Neverthe-
less, it does not seem to be advisable to set
up any mathematical treatment because, of
all the men who entered the industry, only
the survivors have been studied There is
no adequate way of finding out whether or
not men who dropped out of the industry
ware in o hotter or waree state of heatth as



Figure 1—Relation of average dust concentration and duration of dust exposure
to the percentage of workers found to have pneumoconiosis. Based on data pre-

sented in Table 11.

treatment. It seems to be preferable 1o pre-
sent the facts as simply as possible, to-
gether with the precautions to be kept in
mind in studying them, and to emphasize
that the principal use of these data is to
<how the degree of improvement in health
to be expected in the future if dust forma-
tion and dust dispersal are brought under
control in these and in similar industries,

Methods of Dust Control

After the physician and enginecr have
learned by obeervation and experimentation
what kinds of dust are harmful and in what
concentrations, it is the function of the en-
gineer to evaluate the hazard in a particular
industry, plant, or mine and devise measures
for it elimination. The first step is to be-
come thoroughly familiar with the industry
being studied to determine the dusty occu-
pations, the number of persons in each, and
the various activities and time devoted to
each activity in any one occupation.™

The amount of harmful dust created by
various activities can be determined by tak-
ing samples of the atmosphere in their vicin-
ity and counting and identifying the dust

pinger, however, is the instrument used most
frequently in the United States. The Bureau
of Mines and the Public Health Service
have issued publications describing the
method of sampling dust by the impinger
(as well as by other methods; and pro-
cedures for counting and identifying the
particles. ™ *®

Dust sampling is complicated by the fact
that air dustiness fluctuates rapidly from
moment to moment. A single dust count rep-
resents only the amount of dust in the ai-
mosphere at the time and place of sampling
and gives no indication of the average ex-
posure of the worker over a period of vears,
especially if he has not worked continuously
at one job. The ultimate lung injury that
he may suffer will depend upon the inte-
grated eflect of the dust over a long period.™
A proper measure of dust exposure re-
quires a picture of the variations in dusti-
ness. The best procedure is to determine
the dustiness during different stages of an
operation and, with the aid of a time study,
break down the worker's day according to
the time spent in each step; from these data
the average dust exposure of the worker can

I
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thoswe who have never worked machines, and
the excess incidence among machine drillers
has beenn in direct proportion to the amount
of 1ime spent upon rock drilling.

Umtil refatively recently drilling of holes
for blasting was a negligible producer of
dust or air dustiness in coal mines especially
other than anthracite mines. The hand-
operated auger dnll produces very little fine
dust, but with the extension of mechanized
mining power drills are becoming more and
more essential and some of them are heavy
producers of finely divided dust: this i~
especially true of reciprocating drills of the
jackhammer type drilling dry and using
compressed air in the clearing of holes either
in coal or in roof or floor material.

Rlastng —The exceptionally heavy inci-
dence of silicosis among rock drill miners in
the carly period of the gold-mining industry
m South Africa® was due to the exposure
of the rock-drill miner not only 1o drilling
dust but to high concentrations of dust from
blasting, and frequently to the inhalation of
varving amounts of the irritant fumes pro-
duced by blasting, owing to the methods of
blasting then in use. Blasting produces large
quantities of very fine dust, the finest frac-
tions of which tend to remain suspended in

occupations of face workers the hazard was
greater for shovelers’ helpers and shovelers
than for machinemen if length of time re-
quired to produce first-stage silicosis is a
criterion. It is noted from table 13 that the
average number of years worked by shovel-
ers’ helpers and shovelers was 6.8 and 84
vears, respectively, while that for machine-
men was 11.4 years.

Loading and Hawling—Under some con-
ditions hand loading of coal throws into the
air of the working place considerable quan-
tities of dust, but the amount is about one-
tenth that caused by some types of mechan-
ical loading. The greatly increased occur-
rence of dust from mechanical loading is
due not only to the stirring of the dust into
the air by the loading machines themselves
but also to the greater rapitlity of breaking
down and taking coal from the face regions
which increases other duvst-producing proc-
esses, especially blasting, cutting, and haul-
ing®

Poorly constructed or pooriy maintained
pit cars or over-topping of coal in cars al-
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" icity. Top cmt-
ting is the worst offender in so far
pregnating the air with dust is concerned,
shearing occupies an intermediate position,
and undercutting is the least offensive in
this respect. However, undercutting ma-

g

-

to reduce visibility almost to zero with
available types of mine lighting and to cause
between 100,000,000 and 500,000,000 (or even
more) dust particles to be carried per cubic
foot of air of the face region.®

Methods of Control

The principal measures for controlling
dust in mining operations arc ventilation,
wet methods, proper blasting practice, the
use of persomal respiratory protection, and
physical examination.

Ventilation—The more or less generally
accepted conclusion that coal miners suffer
less from miners’ consumption than metal
miners, who either die early in life or are
incapacitated in middie age, is due almost
entirely to the superior working conditions
in coal mines as a result chiefly of ventila-

keeping the drills in good repair with ade-
quate regulation of the proportion of water
and compressed air flowing through the drill
steel * ' ‘

In tests by the Bureau of Mines® the dust
concentration in the air during actual drili-
ing decreased as the water flow through the
drill increased. The water flows for stopers
was 0 to 3 gallons per minute, and that for

greater for water flows from 0 to 1.3 gal-
lons per minute than for higher water flows.
The rate of decrease for drifter drills was
similar to that for stoper drills at cor-
responding water flows and rather constant
for water flows of 0 to 1.02 gallons per
minute.

The results of this study shows that as
water flow through the drills was increased
the dust concentrations in the air decreased,
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by Rule 33-23."

Proper blasting practice.—Methods of
controlling dast and fomes in mines by
proper blasting practice have been deter-
mined by members of the Bureau of Mines
staff by observation and experiment™ ™ [f
at all feasible, blasting should be done at the
vnd of the working shift or on an off shift,
and the dust- and gas-laden air should be
removed or thoroughly diluted before the
men return to work. Ventilation is an es-
sential agency in cleansing the air where
blasting has been done. Results of investi-
aations bv the Bureau of Mines™ chow
settling rate of dust after blasting under the
iollowing conditions :

1. The atmosphere was bratticed off for
3 hours while the dust samples were being
1aken. In this period, under these conditions,
the dust concentration dropped from ap-
proximately 5,000 million particles per cubic
foot to 30 million particles per cubic foot.

2. The atmosphere was bratticed off until
20 minutes after blasting when the brattice
was raised and natural ventilation (which
was virtually negligible except for eddy
currents was allowed to dilute the dust-
laden air. It required 2 hours and 20 min-
utes after blasting for the dust concentra-
tion to drop from approximately 5,000 mil-

Mechanical ventilation

In addition, the place (walls, floor, roof
or top, and timbers) should be wetted
thoroughly before blasting is done, and a
water blast should be used during and after
the blasting. The region should be wetted
thoroughly when the men return to the face
region after blasting, and the muck pile
should be kept well wetted at all times
while it is loaded out, as the water not only
layvs the dust but also either absorbs or
otherwise aids in diluting or eliminating
harmful or poisonous gases that follow
blasting and that usually cling to the blasted
material,

Tests™ on the effectivene~< of a spray oi
water mist in reducing the concentration of
dust in the air after blasting and during
mucking of the blasted material were con-
ducted in three headings in medium hard to
hard rock. The use of the spray apparently
made it possible to reduce the concentration
of dust generated and thrown into the air
during blasting more than 99 per cent from
the amount present when the spray was not
used. Dust dissemination during mucking
of material sprayed several hours before
mucking was begun was much less than
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have been held in storage 100 long or that
have been stored under unfavorable condi-
tions as 1o medsture, temperature, eic., are
likely to give off maximum quantities of
harmful gases, if they detomate at all;
henoe, utmost care should be taken in the
storing of explosives to see that they are
not held 100 long before being used.

Porsomal  respirator  protection. — This
method of control of air dustiness is unsat-
isfactory in underground mining except for
temporary use in emergencies.  Although
dust respirators give adegquate protection
against dust, they afford the wearer essen-
tially no protection against toxic or asphyx-
jating gases. and are too cumbersome and
ancomfortable for constant wear.

The Bureau of Mines has established a
schedule of minimum requirements  for
mechanical respirators, one type of which is
for protection against dust generated by dis-
integration as in drilling and blasting.
Aboat 30 respirators have been approved
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culosis, anthracosilicosis, and silicosis.

2. Suatistics indicate that much higher
morbidity and death rates from puimonary
diseases are experienced in dusty than in
nondusty inductries, especially where silica
dust is used or produced.

3. Investigations by the Public Health
Service reveal that hard-coal miners suffer
a high mortality rate from influenza and
pueumonia not only during influenza epi-
demics but at other times as well. In 1915
23 and 1906-25 inflvenza and pneumonia
were responsible for 40 per cent of the tota!
deaths among hard-coal miners compared
with 25 per cent among males at ages 15 to
65 who were engaged m pursuits other than
ooal mining. Six per cent of hard-coal
miners had pulmonary tuberculosis com-
pared with 2 per cent in the adult male
population of the United States. The rate
for metal miners is still higher.



Joint studies made by the Actuarial So-
ciety of America and the Association of Life
Insurance Medical Directors™ revealed that
there were 65 deaths where 6 were expected
(about 11 times the expected number) from
tuberculosis in 1925-1936 among a group of
underground miners, most of whom were
employed in metal mines. Tuberculosis
deaths were fourteen times the expected
among copper miners, ninc times the ex-

iron miners. In an earlier study™ covering
the years 1915-1926, there were 18 times as
many deaths as expected among lead and
zine miners.

7. As dust is the greatest contributor to
the excessive mortality from pulmonary
diseases in the mining industry, the prin-
cipal method of preventing these diseases is
to eliminate as far as possible or reduce to
harmiess concentrations the dust in the
breathing zone of the worker.

& The aim should be to eliminate the dust
entirely from the air breathed. Where this
is not always feasible it may be possible to
reduce the dust to a concentration that will
not cause disability during a working life-
time.

9. Analysis of data collected by the Pub-
lic Health Service to determine safe hmits
of dust exposure indicate that employment

14. The efficiency of these measures in the
reduction of the incidence of dust discases
is attested by the experience in the mines of
South Africa where among the whole bods
of miners the liability to contract silicosis i
1936-37 was less by 65 per cemt than it wa-
in 1920-33. Among the “new Rand miners”
who entered the industry by way of initial
examination since 1916 and who have been
exposed solely to the progressively improv-
ing occupational conditions that have oh-
tained since that date, the liability to cou-
tract silicosis was less by 87 per cent than
the similar liability among all miners work-
ing for an equal period in 1920-23. Thew
“new Rand miners” coanstituted 77 per cent
of all working miners examined.

Conclusion

The mortality and morbidi'y from pul-
munary diseases are excessive in the mining
industry as a result of expo-urc ta large
amounts of dust in the air breathed. There-
fore, control of the dust hazard i necessary
to prevent these diseases. No single measure
of control is apolicable to all dusty opera-
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TUESDAY AFTERNOON SESSION
Cxtober 8, 1940

The openmg session of the Steam Rail-
road Nection was called to order by the
Chairman, E. L. Henry, Superintendent of
Safety, Chicago & North Western Railway
Company, Chicago, who presided.

He outlined briefly some of the activities
of the Section during the past year, and took

the opportunity to mention the work of
many Standing Committees. He then intro-
duced J. R. Tenney, Supervisor of Safety,
Western Maryland Railway Company, Ha-
gerstown, Md., Chairman of the Program
Committee, who assumed the Chair. Mr.
Tenney introduced the speakers.

The Effectiveness of Grade Crossing Protective Devices from
the Viewpoint of State Authorities
By WARREN HENRY
Assistant Chisf Rugineer, Illinois Commerce Commission, Springfield, Il
The art of grade crossing protection has this field scemed. to some of us at least. the




