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NATIONAL SAFETY CONGRESS

OCTOBER 28-31, 1968 / CONRAD HILTON HOTEL, CHICAGO

The Congress is always a big week, a worthwhile week
for the 13,000 safety people who attend.

At the '68 Congress you can meet other safety people,
with the same problems and responsibilities as yourself.
You can exchange views and ideas on accident preven.
tion, health, hygiene, and fire prevention ...on safety
in industry, traffic, schoo!, at home and on the farm.,

You can see the largest of all safety equipment exhibits
at the Congress . . . an opportunity for you to make well-
informed buying decisions for your company.

This four-day educational program, planned and pre-
sented by the National Safety Council, can be your
most thought-provoking, most worthwhile safety expe-
rience in 1968,

Make plans early to attend the 1968 Congress and bring
the other people in your organization who have safety
responsibilities.

NATIONAL SAFETY COUNCIL
425 NORTH MICHIGAN AVENUE . CHICAGO, ILLINOIS 60611
' RS 28
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ANNUAL COUNCIL MEETING

INVOCATION

By RABBI MORDECAI SIMON
Executive Director of the Chicago Board of Rabhis

Almighty and Eternal God:

Inspired by your cthical and moral teachings, we have come to-
gether to reflect upon our progress to this time and to consider the
tasks still before us.

As citizens of a nation dedicated to the Fatherhood of God and
the brotherhood of man, we are charged to do justly, love merey
and to walk humbly with You; to extend compassion, understanding
and aid to the perplexed and sorcly-tried; to love our neighbor as
ourselves.

. To these humanitarian heights has the National Safety Council
dedicated itself through its noble aims and purposes of constantly
working, studying and planning for means that will result in the
extended health, welfare and education for all.

To these noble ideals, we pray, may we ever remain faithful, as
we develop a continuing sense of dedicated commitment to this
organization, our respective professions and those we serve, a com-
mitment which both elevates and ennobles.

We bescech Your blessings upon all who have afliliated them-
selves in the attainment of these common objectives, Endow them
with the knowledge, wisdom and guidance nccessary for fruitlul
léadership and success in the attainment of these goals . . . Inspire
us to labor zealously and unflinchingly for the perpetuation of the
American way of life,

Guard our county from iniquitous designs, intolerance and blind
prejudice. Keep our borders free from every enemy, both from
within and without ., . . Grant us clear minds so that we mav
approach the problems of our day with forthrightness and uusclfish-
ness . .. Spread Your tabernacle of peace over all the nations of
the carth,

May the work of peace be rightcousness, and its cffect, fre-lom
from fear and want for all men. Amen.
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Penalties.,

Penalties of both a civil and criminal na-
tire are provided for in the Act.

A civil action for preventive relief, includ-
ing an applivation for a permanent or lem-
porary injunction, restraining order, or other
order, may be instituted by the Sccretary in
the district court of the United States for the
district in which the mine in question s lo-
cated orin which the mine aperator has its
principal office, whenever wn operator (1)
violites or fails or refuses to comply with
any order of withdrawal and debarnment, or
(2) interferes with, hinders, or delays the
Seeretary or his duly authorized representa-
tive. in carrying out his duties under the
Act, or {3) refuses to admit an anthorized
representative to a mine, or (4) refuses to
prrmit the inspection or investigation of any
mine, or of an accident, injury, or occnpa-
tional discase ocenrring in or connected with
a mine, or (3) refuses to furnish any infor-
mation or report requested by the Sceretary.

Upon conviction, persons nay be pun-
ished v o fine of not less than $100, or
mote than $3,0000 or by imprisenment not to
exceed sinty davs, or both, where (1) there
is a violation or failure or refusal to comply
with an  “Imminent  Danger  Withdrawal
Onder,” or (2) there is a violation of a man-
datory standard and failure or refusal to
comply with an’ order of abatement if the
fuilnre to comply with the order of abate-
ment has created an “imminent danger”,
that is, a danger that could cause death or
serious physical harnt in such mine immedi-
ately or before the imminence of such
danter ean be eliminated.

These criminal penalties have a peculiar
twist to them. In Senate Report No, 12906
the Committee stated—

“Section 14(b) . .. makes mine operators
liable to criminal penaltics (fines of $100 to
$3,000 and imprisonment for up to 60 days)
upon conviction in Federal court of onc
specified offense. This offense is: viokation

of, or refusal or failure to comply with, an
order of withdrawal and debarment, if, at
the time the order is made, a danger exists
‘Mt could cause death or serious physical
harn in such mine immediately or before
the imminence of such danger can be elimi-
nated,”

“These criminal penalties do not apply,
therefore, to a mine operator who has been
given a notice fixing a time limit for abate-
ment of a violwion of 4 mandatory health or
safety standard, who has failed to abate the
violation within the time allowed, who has
then been given an order of withdrawal and
debarment, and who has then violated,
failed, or refused to comply with this order
—~unless his failure o abate the violation has
created an imminent or immediate danger of
death or serions physical harm by the time
the order of withdrawal and debarment was
issued.”

Thus, it would seem that an offense has
heen committed if between the time of issu.
ance of a notice of abatement fixing a time
limit within which to abate, and upon the
expiration of the time, the failare to abate
the viokwion of a mandatory standard has re-
sulted in a condition of immincot or immedi-
ate danger,

The Act was cffcetive on September 16,
1966: however the provisions with respect to
issuance of “Imminent Danger Withdrawal
Orders” and “Elapsed-time Withdrawal Or-
ders and some of the penalty provisions do
not become effective until one vear after the
date of publication of notice in the Federl
Register of the designation of mandatory
standards.

The meanings and interpretations of the
Act in many respeets will have to await the
time when we are faced with actual situa-
tions and ciramstances which undoulstedly
will arise after the Act becomes fully opera:
tional. Some questiops and disputes may not
be entirely clarificd or decided until cases
are heard and decided by the Board of Re-
view and by tl
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problems, Tovite them, seck them, et them
to come to you. Be approachable.

0, I1ave a trial period, followed by a care-
{ul re-examination by all people concerued.

Helpful Hints for the Successful Supervisor,

The five most important words ol a super-
vior are, “I am proud of yon.”

The four most important words of a s
pervisor are, “What is your apinion?”

‘The three most important words of a s
pervisor are, “If you please.”

The two most successful words are.
“Thank you,” i

The one most important word is, “Your.

The least important word is, “L.”
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One could dispose of the assigned topic in
a very short order by stating that dust con-
ol serves two primary functions—discase
prevention and cxplosion control. T would as-
sume, however, since you have asked me to
discuss this subject that you are anticipating
amuch more philosophic treatment and, be-
cause of my background, your interest is in
the health aspect.

If we arc to view this problem from, thg
philosophic viewpoint, three factors must he
considered: The biology of man, our present
state of knowledge, and our social concepts.

First, let us look somewhat superficially nt
the anatomy of the respiratory system. Man's
tespiratory system evolved to handle a rela-
tively pure mixture of oxygen, nitrogen, and
the noble gases. Ilowever, to protect the
lings from the natural contamination of the
atmosphere, such as wind-blown dust and
pollens, several protective mechanisins de-
vloped. The nose became prominent and

“was filled with many small hairs to serve
a a filter device for particles as small as 5
microns. ‘The respiratory tract hetween the
nose and. the major branches of the hungs
developed fine  hairlike structures which
served to trap the dust particles and, by
means of a continuous upward motion, to
teject through the nose or mouth. Finally,
if a dust particle penetrates these defenscs,
the lung tissues were equipped with phago-
tyte cclls which engulfed the dust particle

. ad removed it from the sensitive area.

Thus, man is equipped to live in an envi-
tonmer't -which nature planned many cons
ago. When the natural defenses of the res-
piratory tract are broken down, the lung
fnally becomes a physiological dust trap.
The miracle is that man can survive in to-

day's environment which fs vastly different
{ from the environment which nature planncd,
i of us who live and work in an urban

W SRiEd Ter a constant insult and an overload-

the respiratory system due to nian's
itasination of the atmosphere, Supcerim.
on the technologic contamination of
:athosphere with particulate matter, man
insults his respiratory system by
g which Is known to destroy the cil-

IMPORTANCE OF RNST COMTROL

By IHENRY N. DOYLE
Assistant Chief, Division of Federal Employee Health,
U.S. Puhlic Ilealth Scrvice

jary and phagocvts systems, thees dvee i
the risk resulting from exposure to i)
dust and atmospheric pollution.

Those of us entering the 5th +nael
ades of life represent the licst conection 1
he exposed to a continuons comples e Lo,
logic contamination of the gencral aimnc.
phere, coupled with the almost nwic e
practice of smoking, Thus, it should Looony
shack to realize that respiratery Jiveg ooy
assuming a more prominent plce in ey
tion's morbidity and moitality  patton,
Chronic bronchitis, emphysema, mast forme
of lung cancer, and certain forms of com o
tive heart discase all result from tha i
tion of particulate matter in the b $or
those exposed to industeial dusct, the haraed
is intensified and extended o other iz
such as pocumoconiosis amd hemve vl
poisoning,.

Although epidemiologic evidenee is bk
ing, observations tendd to support e car-loe
sion that respiratory discases other oot
classical occupational ones are mare freaeent
among workers exposed o industiial dna,
That massive dust concentetions over a2 pro.
longred period destroy the natural d-fenses of
the respiratory system thus leavine the Tedy
susceptible to infections and non-infection:
diseases is no longer a debatable que tien,

From this point on, we shall rrve by e
fine our discussion to the classic:!
tional dust discases since this
where our epidemiologtic techniyues o vul
ficiently sophisticated to demonstonte e
sal relationship. Iistorically, this rlaricn Lis
has been known by cohservation T oo
3,000 years. IHowever, it has only Doy
within recent years that we have hees ahbts
to place this relationship jnto hickoric per-
spective. It took the work of many jnve-tie.
tors to ultimately arrive at the five curedingd
factors involved in the productisn of dest iy
duced discases, although in retrespect ther
appear to be simple relationebipy, The - 1
factors are:

1. The size of the dust particl: npet -

such that it will penetrate the tesmice.
tory system—generally fess than 3 i
ocrons,

s the wen
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. The dust must contain a toxic compo-
nent; for example, silica or onc of the
licavy metals.

3. The concentration must be sulficiently
great to overcome the body's natural
defenses,

4. The exposure must extend over a long
period of time.

3. All individuals do not react alike. Some
have greater resistance to the disease
processes than others or, conversely,
less resistance,

Only within recent years has this relation-
ship been taken one step further and devel-
oped into a mathematical one which says
that given a toxic dust of less than 5 mi-
crons, disease is then the product of time and
concentration, or D (discase) = T (time)
x C (concentration). The formula, of course,
has several disadvantages, the foremost
being that discase has no definable starting
point and, because of the factor of individ-
ual susceptibility, would apply to large
¢ roups rather than to individuals.

Ziven a large population and using an ar-
bitrary diagnostic sign as a relerence, it
should be possible to develop a definable
bivlogic relationship between time of expo-
sure and the concentration of toxic materials,
1f such a body of knowledge existed, it
would be possible to inform a miner alter x
particle years of exposure that further work
in the mines may endanger his health; that
after x 4 y ‘particle years, he has a certain
risk of developing pneumoconiosis; and,
after x 4 z particle years, his chance of de-
veloping pneumoconiosis is almost 100%.

I trust that the above will always remain
in the realm of fantasy for the record-keep-
ing job would be stupendous. Nonctheless,
we have come perilously close to such a
system on several occasions especinlly in
those areas where envisonmental controls
were neglected.

The formula D = T x C is generally
used by the industrial hygienists in sctting
maximum allowable concentrations. Ideally,
the product of T x C should be zcro. How-
ever, under practical operating conditions,
this is not possible. Therefore, time is fixed
in accordance with man’s normal working
span and the concentration is adjusted in ac-
cordance with the relative toxicity of the
dust under consideration. Thus, prevention
of the dust discases becomes a function of

controlling either the time of exposure or the
concentr: 1 of the dust or reducing the

production of the two to an acceptable level

The traditional method of control in the
mining industry has been to limit the con-
centration of the dust by certain accepted
procedures, such as ventilation and the ust
of dust suppressants such as water.,

A recent study of the Public Health Ser-
vice has dcmonstrated that a significant
number of bituminous coal miners have a
disabling respiratory diseasc commonly -
ferred to as “coal workers’ pneumocoeniosis.”
Many questions remain to be answered espe-
cially regarding the ctiology of the diseas.
That dust has a significant role in its ctiology
is unchallenged. Although a similar. discase
has been known in the anthracite industy
for many years, a review of the literature
would indicate that the prevalence of pueu-
moconiosis in the bituminous industry wa
not very great until about 1950,

The signs and symptoms of the disease are
so obvious that it is difficult to accept the
concept that the apparent increased preva
lence is related to improved diagnostic tech-
niques. However, the apparent increase and
prevalence may be related to the increasing
use of mechanical equipment underground,
Unfortunately, very little data is- available
which would permit a comparison of- dust
conditions before and after mechanization.

It is possible that many coal mines may
have reached the ultimate in dust control
with existing ventilating systems and mine
layout. Ta change cither of these factors e
quires a large outlay of capital which possi
bly cannot be cquated with production
gains. Thus we have reached the point
where other methods of dust control will be
nceessary.  Certainly the industry has ne!
fully explored what can be done through al
terations in machine design. Coal cutting
and removing machines were designed to
obtain the maximum tonnage in the shorted
time period. Another design criteria necds lo
be added—with the minimum dust produc
tion, o

All cfforts to date have been directed at
reducing to a minimum the value of C in th
equation D = T x C. The cost of accom
plishing this reduction to an acceptable leve
may prove to be inconsistent with economic
returns. Should this prove to be true, the
cfforts will have to be made to reduce the T
factor in the cquation. This can be accom-
plished in one of threc ways:

1. By complete autorhation.

|

2, Limiting the work time of undgiy o)
employces. i
3. By providing the undergrounfi
with an artificial environment.

Complete nutomation daes not appear to
be feasible at this time although great strides
e being made to reduce the number of
men underground. For obvious reasons, the
pinciple of job rotation to reduce exposure
time has never been acceptable to labor or
management,

The provision of an artificial environment
bas the ring of an exotic method applicable
W the exploration of space. In actuality at-
empts have been made to create such an en-
vionment by the use of air filtering devices
which fit over the nose and mouth. Such de-
vices, generally referred to as respirators,

ve certain inherent disadvantages such as

mfort, breathing resistance, and com-
munications interference. For these reasons,
libor and management as well as the health
profession have developed an inanity regard-
ing the potential use of protective cquip-
ment,

It is dificult to accept the concept that a
total life support system can be provided for
A man in space but that we are unable to

design a life support system for a man in a

bazardous underground environment. It is
possible that a major obstacle may be om
image of a coal mincr, It is diflicult to visn-
dlize a coal miner looking like anything
other than a coal miner. To accept him with
tho appearance of a scicntist or a technician
B almost an fmpossibility,

. S0 far this presentation has avoided n dis-
assion of a hygicnic standard for bitumi-
nous coal dust, Such a value does not exist
in the United States for exposure to bitumi-

“nous conl dust and until such a standard is

dcvc.lop'.:d, the C valuc in our equation has
=0 sigr.licance,

Dituminous coal until recently was consid-
red a nuisance dust and, as snch, the
ACCHI value of 50 million particles for
cwbic foot (MPCF) was applicable. Epide-
miologic studics have not been conducted in
the United Statcs which would permit the
establishment of hygienic standards for bitu-
minous coal dust. Research in the European
countries tend to support a respirable mass
standard rather than one based on particles
por unit volume of air. The mass standard
shich expresses dust concentrations in milli-

| zams of dust of less than 5 microns per unit

”q}gﬁﬁic Of :air by w nun.:lﬁ
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such correlation hae been pogelile s Ry
ticle nmumber. In using the DA
method, dust evalnation i much sogptr

instrumentation permits the detoy-estv
individual exposures. Most of the
countries are moving toward a pn-
which will likely be in the maani
milligrams per cubic meter of air.

Only since shont 1935 has secioty i his
comtry recognized that it haz o reup it 5L
ity to those who have develeyed g ois.
cases Hunugh theiv cecopation, *fanl . e
compensation was a shockine cone (o 1
many when it was first adonted, Jon ot
the inadequacies of our fitst comypesio;
laws for the dust discoses was applies T,
anather three decades our presont soneeq1-
of compensation may be vicwed nc arehair,
European legislation which has cxtali ol
the precedence for workmen's comproyation
in the United States is tending towad 5o
liberal benefits for votkers with gop e oo
iosis.

The principle of pmtial di<al,ility
established in most Western Furep-an e
tries. In the Unitedd States the oot e a1
fected by a dust disevse is often i o b
vorable position than a persen dicalbwd
an accident or other occupational i+
In wmany of the laws the time liit: !
apply 10 the length of exposnre, Lo el -
tation of the discase, and the filinge of i
are too short Lo take into acconnt th =l
maturing nature of dust diseases,

Principles for compenzation of the oot
discases have tended o yemain in o U
and rigid pattern based on knovledons 1tyer
at least a quarter of a centuny ool ol dare,
Such procedures have resulted in vt
that are frequently ualaie to Tl oot
Rigid administrative vequitements pod b
concept of compensation for anly the 1 -
disabled has donbtlessly been unfoir to n.me-
workers with bona fide coses of oy iepaij.l
pneumoconjosis. On the other V!, <
conrts in an attempt to overcome ety oo
ministrative limitations have prel-die Lo
too liberal in their interpretations,

|

It is my personal opinion thet vnle -+ cne
pneumoconiosis compensation Lvs e e !
ernized, we may face many e 0 N e i
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administering a just and fair system of com-
pensation for the dnst diseaces. Some of the
facters which need to he comidered are:

1. A better delinition of those discase con-
ditions which e caused by the inhala-
tion of dast.

Full recognition of the delayed devel-
opmant of the disease process.,

o Compensation payments hased on the
donee of disahifity rather than radio-
lasical appearance,

1. Bemoval of the st employer responsi-
Lility coneept.

In the List two decades our fundamental

knowledge of the dust discases has pro-

w

pressed further than in all of the preceding
cemturies, Despite this, the dust discases con-
tinue to be our most costly occupational dis-
cases in terms of maorbidity and compensa.
tion costs, The greatest reservoir of poneumo-
coniosis is in the bhitmninous coal industry.

Despite these advances in knowledge, onr
preventive technirues bave mot materially
changed in the Last guarter of a century, The
tatal climination of this disease for which we
have hoth the engineering and medical tools
represents a great challenge to this profes-
sion, However, if the job is to be done, new
concepts of prevention and control must be
investigated.

VIHLIAT THE CQAL IMDUSTRY IS DOING TO CONTROL DUST

By GEORGE L. JUDY,
Executive Vice I'resident
Bituminous Coal Operators’ Association

The emersing of mechanical mining of
coal in the United States, coupled with all
the publicity today on air pollution, has
lrought the problem of dust control to the
focns of the mining industry's atteation, This
preblem has been accentuated by the appli-
cation of the more modern methods of coal
recovery by continnous and longwall ma-
chinery and by the increase of rock drilling
for roof helt installation.

The industry has recognized this situation
with appropricte gravity and has taken steps
to apply and advance the technology of dust
contiol, In light of our present lJimited
knovledge of the effecets of inhalation of var-
jons concentrations of dust over long periods
of coposwe, current control measures ap-
pear ta be successful. Should Turther stidies
prove that lower dust concentrations are nee-
esary for a healthful atmosphere, the indus-
tr will meet those standards by improving
curtent control measures or by developing
new techaology.

Such studies are now being undertuken
jointly by the United States Bureau of Mines
and the Public IHealth Service of the Pepart-
ment of Tealth, Education, and Wellare
with the cooperation of the mining industry.
Representatives of the member companics
and <taff of the Bituminous Coal Qperators’

Ascociation serr C{licially ax advisors to the

N

povernment agencies involved in this project.
Member companies are making  available’
their facilities for dust surveys under aciual
mining conditions,

The industry has, if for no other reasons
Ui iucreased comfort and safety through
better visibility, applied a wide-range of
dust control methods and devices. Stronger
mensurcs are  being  cmployed or testel
where silica dust is involved or where bite-
minous dust is created in undesirable cor-
cenlrations.

Silica dust is being controlled eflectively
by wet drilling or vacuum collectors used
with rock drills. Improved culting bits have
simplilied these methods of control and te
acceptance by workinen of the use of respir
tors generally has heen realized by the pub
licity given to the recognizable problem of
breathing silica dust.

Rock dust standards Tave heen strength-
ened Dy the lowering of the allowable Timit
of free aud combined sitiea content from 25
pereent to 5 percent. Reduction of exposure
to silica dust has been helped by the an-
plovment of convevor belts and rubber-tired
vehieles for coal haulage and for 1nan trips.
All told, the indestry has found and is ap-
plviug the means to coutrol the silica dt
encountered in coal mining.

The problem of controlling coal dust is, on
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the other hand, more complex, prepg
and is confused by the fact that (I
ing of coal dust has not been positively ree-
ognized with respect to its contribution o
tespiratory or circulitory ailinents, Constant
efort is being made to find means of pro-
ducing less dust in the mining operation and
to abate, divert or collect the dust that is
moduced,

In conventional mining, the use of prop-
erly situated high pressure water sprays, in
which the wse of additives is somctimes
beneficial, hias brought about a considerable
reduction of dust at its primary sources in
drilling and cutting. Water-filled PVC bags
for stemming blast holes, improved coal

shooting techniques, and direct application *

o_f fine mist or fog spravs have proven cflce-
tive in abating dust at its primary source in
blasting. Sccondary dust sources such as
loading and transferring coal also can be
controlled by sprays, and roadway dust
where a problem by wetting or application
of caleium chloride.

One large mining company which began
an intensive study of dust resulting  from
conventional mining upon its introduction in
the‘ middle 1930°s conducted dust surveys
(\\‘hlch showed concentrations ranging from
J('i to 227 million particles per cubic foot
u'ltlnfaut the use of water sprays during the
Io:fd'lng cycle. With the combined use of wet
finl.l'mg, compressed air blasting, “bug dust-
wg” units and sprays on cutting machines,
rays on loading machines and at transfer
points, roadway sprinkling and salting, and
v_:nlh normal ventilation, typical concentra-
tioris in siillion particle per cubic foot were
frduccd to 14.29 for undercutting and shear-
ing, 9.25 for drilling, 9.49 for blasting, and
an average of 7.89 for shuttle car loading,
tamming and dumping. This comparces with
concentrations of up to 268 mp/cf for hand-
bading operations in the same scam,

Continuous mining normally results in the
praduction of more dust and longer periods
of operator exposure. Here, the methane lib-
erlion rate frequently dictates the use of
ausiliaey face ventilation with jis attendant
benefits of dilution and prompt removal of
dust. Exhausting awiliary ventilation sys-
tems are more incflicient and are less cffec-
tive for gas removal, but are advantageous
for dust removal in that the ajr current s
away from the operator. This has been reme.
dlgd in various ways, cither by use of both

wst and force tubing situated on oppo-

000629
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- si‘!:' rils awith the- '.\Juu\l wml -
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- blower (li!c'lﬂlum.m N A
wmounted on the ma |-l;fﬂ‘al I EREIT I

haosting: witly enpect o the (Koo L
flow,

The inost sophisticate! fsvation { oy 4w
vitonmental dust control gl Crreee
breathing apparatus which i Desipugr 1000 20 0
amjor conl producer Tor nee by geniiive e
miner operators, ‘e Probedspe deviv s pon
sists hasieally of @ povtable 1y e i otosre .
vessel bracketed on the michine feo-ah.o
with a heat exchanger and a quick e
nect-coupled delivery hose to a breatlive
mask fitted with a demand type rerndto .
'l:lu: quick disconrcet and B-fool bty |
liose give the operator frocdon of ITTHRNNE,
amd exit,

The portable storame vessels are jithe] : o
l.hc surfuce from a blending tank jute 15t
liguid oxygen and nitrogen are fod ooy e s
proportions, When charged fully 4o 03 pri
the vessels weigh 29 pounds, They menane
7 inches in diameter and 23 jneh s in lenethy
and are equipped vith a IMESSULE trne !
control valve, .

Other methods of providineg dut G wi
at comfortable temperatueess 1y contina-
miner operators such as by low o
compressors or scrubbers are heing eopion o,
None of these devices hos hael anllici it 1.0
lo merit complete cvahiation esprvinthe i
light of the unknown depree of the phi o,
logical afleet of breathing Litunzings 4o
dust,

Longwall mining  sometimey intraedn.
significant concentrations of conl it it
the air stream in which cortain erevs e
bers are exposed. Encomaging resulis in e
pressing such dust by hich-pressiure jofoeieon
of water in advance of the longeall Lo
have been experienced at the Po. 29 1o
ol The Carbon IFuel Company,

Water infusion and other meons of v 1.
ting and of coller tingr dust do hae the 1 |
tional henelit of reducing the porsibilite 7

dust being raised in the ahmasphere ji eyt
sive amonnts, Amiliary venlibiien, o o
where dust can be cllectively collected o Wb
luted at the ened of the tubinge, does not L -
this feature, and where it is necesm 1
maintain higgh velocitios, float dost i) 1
carried for considerable dictanees i - tren
airways,

Suspended float dust and precipitate ] e
cumulations can be renelered inoe o ive te
the vse of tickls dustras vhid

I
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cnouch rock duct into the retarn aic stream
to dilute the coal dust to an inert mixture.
‘This has the advantage of continuous protec-
tion aud obviates the nced to reapply rock
dust in back entrics.

Some coal dusts are particularly dilficult
to wet without the use of additives or in-
creased temperature to lower the surface
tension of the water. The principle of in-
creasing the waler temperature to jmprove
“wettahility” has heen used with outstanding
results by at least one major company for
special applications such as transfer points in
tip.ples and in a long inclined surface convey-
or tunncl. Thev have found that steam jets
at ceitical transfer points will suppress the
dust eflectively through all subsequent trans-
fer points including final rail loading. There
iv, however, little encouragement that steam
caulid be used practically iu underground
coal mines.

Increased ventilation in the last open
breakthrough and at the face is still the most
commoen means of combating air-born dust.
This is Javesly beeause of the close relation-
<hip of mcthane and dust with respecet to
theiv rates ol liberation {generation) and the
necessity to dilute and remove them. Many
mines circulate quantities of fresh air several
times the legal minimum throngh the last
open breaktlvough, Superior quality material
for Tine crtains is now availuble and is gain.
ing wider use in the industry for conducting
air into the working place more effectively.
Further, the industry has endorsed  the
Unitedl States Bt of Mines proposal to
jevive the permissibility schedule to reqguire
that horing-type miners be designed with a
209-sepuire inch cross sectional area for ac-
commodating auxiliany ventilation ductwork.

As deseribed in a paper presented at the
31st Annual Mccting of the Mine Inspectors
Institute of America Ly M. C. W, Connor,
Jr. of United States Steel Corporation’s Gary
Division, a two-split ventilation system de-
~oloped in that division is heing used to con-
tral methane and dust and to direet the dust
generated at the face away from personnel.
This involved development of a mining sc-
quence in which a separate fresh-air split is
coursed over the continuous miner and di-
rected to the return peomitting the mining of
teo or three places on ovele. The system

P

made more effective use of the ventilating
current at the face by minimizing the use of
line bLrattice and climinating the need for
shuttle cars to travel through check curtains.
Maintaining the line curtain ahead of the
operator is essential in order to minimize
dust in his vicinity and promptly dilute and
remove gas.

Little has been done effectively in the
medical ficlds toward the prevenlion o
treatment of silicosis and other respiratory
ailments. The “Aluminum Therapy™ process
involving inhalation of aluminum and alu-
mina dust as a counteractant which was de-
veloped by the industry-sponsored Mclutyre
Rescarch Foundation in Canada has largely
fallen into disuse. This is partly because the
Foundation required those companics lo
which it licensed the process to cmploy ex
tensive cngincering contrals to abate dust
underground, and that these controls, in
themselves, were found to be suflicient.

There is some amount of controversy re-
garding the methods and procedures for col-
lecting and preciscly evaluating dust sam-
ples. The standarvd instrument used for years
by the coal industry is the midget impinger.
The wmidget impinger has a  sampling
efliciency of 80-100 percent. Threshold lim-
its for mineral dusts are based on impinger
sampling, making the dust counts of such
samples directly  comparable, The  United
States Burean of Mines—Pablie Health Ser-
vice dust study proposes to use other types
of sample collection devices for both area
sampling and for “personnel”™ sampling, Con.
current fwmpinger smuoples will be taken in
order to establish a basis for couversion of
the data collected during the many years of
industry study of dust concentrations. The
persannel samplers will be used to determine

the actual concentration of dust to which

various occupations are cxposed, at the
Dyreathing zone, over a full shift period. The
experiment is oxpected to span a period of
several years hefore meaningful data can be
obtained for comparison with clinical studics
of respiratory ailments of miners.

In summation, it is apparent that coal dust
can and in most instances is heing controlied
to tolerable Jevels; and that the industry it
willing to meet the challenge posed by stud-
ies designed to determine whether ceal dud
standards should be improved,
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DUST CONTRGE’
MEASURES ON. A°

By IL. C.

D' OThER SATETY )
LONGWALL mcr:;__g,

Wty

MORTON

Division Supt., The Carbon Fuel Company, Carbon, West Virginia

During the summer of 1963, along with
other officials of The Carlon Fuel Company,
I visited the longwall faces operating in
Eastern Associated Corporation’s mines at
Kopperston nnd Keystone. Our purpose was
to evaluate the system as a possible solution
to voof control and recovery problems in our
No. 20 Mine at Carbon, W. Va. No. 20 Mine
Is in the Eagle Scam and at that time had

operating for a little over two ycurs,
The reof in the mino is composed of a
strata of very soft and unconsolidated shale
which varies in thickness from twelve inches
to ten fect. This roof strata can be held very
well in entrics with wooden headers bolted
to the top and timbered, however, when
over 60 percent of the scam is mined by con-
vestional room and pillar methods the shale
10of becomes hazardous and difficult to han-
dle. Conscaquently seam vecovery was Jow,
2ot over 55 percent, and the cost of produc-
tion was about equal to the sale price. No. 20
Mine was about to fail and we were looking
for a saviour.

I was greatly impressed with the longwall
sstem 1 observed at Eustern  Associated
Mines—it was love at first sight. I felt at
that time that the retreat longwall method
had the potential of the most cconomical,
wuservative and safest method of mining
coal. Now, after having been directly asso-
ciated with longwall mining for over three
md a half years, my feclings have not
changed.,

Of course, the method has not reached the
potential—it lifs probably now only reached
2level of evaluation equal to the model “A”
Ford in that line of excellent automobiles. As
wc sang then, “Ilenry made a Lady out of
Lizzy"~we now have something more like a
Ly in the line of mining equipment.

No. 20 Mine is now operating three sce-
tional units of cquipment. In addition to the
bngwall unit, one conventional shuttle car
unit is used for devcloping longwall panel
entries and one for mining arcas of the scam
adjacent to old mine workings or crop and
¢roperty lines that cannot be fitted into the
kogwall pattern. Although the development
. is driving only two cntries which is

very inelficient, sinee the lunewall vent into
service, the mine has veumined i oo oo
nomically sound position.

Our longwall face stavted operating Monh
2, 1961, Ou July 1, 1967, the section had
operated 1,575 shilts and had  prodoe o
L103,262 tons of clean eoal or 0049 tong
of clean coal per shift. Add abont 077 T,
seam rejects and the total wmiaderinl ot
was 1,379,077 tons or 876 tons per shift, (.
crating time for these calenlations inelode:
all the time the mine operated juinns the
time the longwall equiptient was nuejuoe
and being set up. Considering the fact tha
we have experienced several rather setivu:
roof falls on the head and tail cotries amd on
the longwall face and suffered from o't
problems which slowed production, e~
at least not ashained of these ligtseves,

Seam recovery as we are presently cperal.
ing is good. The first panel entries worn
driven in sets of three entrics on 70-M1, con-
ters. The two rows of 51 ft. x 50 (1, chain
pillars were left in the gl AWhile corting
with these projections we were jecoverjue
83 pereent of the seam area hetween e hat .
off and barrier pillar. Now, we e driving
only two cntries for development, The ebais
pillar hetween the entries which is bt in the
gob is only 17 ft, thick and 78 £, lone,
we are now recovering 96.47 percent of the
scaun area. Reducing the mmmber of chain
pillars Ieft in the gob to one row of ver thin
pillars not only increised scam recovery ban
it also contributed to our snccess with the
system by climinativg squeezing in the -l
entry and on the tail side of the face.

In my opinion, kupe non-yvieldine pilkns
left in the gob behind the face and betven
the caved arca and solid coal to be mined on
the adjacent panel has been the prineipal
cause of the failures in the retrent bawall
method of mining in most cazes. They vwill
also cause squeczing and bumping in ot
scams, over and under, when they e !
in later years,

There have been numerons grrosvine vob =
connected with the retreat longwall 1
A ot of learning lias been necessary gl o
lot more is needed hefore the oo '
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- NOWV TO
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- 1968
1963

NATIONAL SAFETY eepgpias

OCTOBER 28-31, 1968 / CONRAD LILTGI ROTEY, o on

The Congress is always a big werk, a worlhvhils v o .
for the 13,000 salety people who altend.

At the '68 Congress you can ineet olher safely propts,
with the same problems and responsibilities as yoursel:,
You can exchange views and ideas on accident prevon.
tion, health, hygiene, and fire prevention .. . an af-'-
in industry, traffic, school, at hom~ and on the RTATI

You can see the largest of all safety equipment exhihii-
at the Congress . . . an opportunity for you to maln --n.

'I" " M . .

i informed buying decisions for your compamy.,

i

§io g i This four-day educational progtam, planned ond -
o ", sented by the National Safety Council, !

) can b~ youg
most t.hought-provokmg. most worthwhile safely ~7p-.
-~y rience in 1968. '

Make plans early to attend the 1968 Congress and brin-~
2 the othgr_ people in your organization who have saj-
* 4 U T responsibilities.

NATIONAL SAFETY COURIILL

FUTURE CONGR
ESS DATES 425 NORTH MICHIGAN AVEMUE . CHICARO, ILLIOIG = ns

1968 October 28.31

1969 October 27-30 'W. r4d
1970 October 26-29 e ‘-.f"} A
1971 October 25-28 ; it
1972 October 23.26
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mininnn injiey ta employvees; o promaole
mesimien ellicieney: wnl o effect savines by
preseding injury and by reducing interrap-
tions cauced by ceenpational aceidents.”

The objective was followed by an outline
of methads of obbaining the objective: “The
ellectiveness of e Aecident Frevention Plan
will depond opon the paaticipation and
conpertion of superviseri el anployees of
Al conty e tor o onl conteactors rlv]{:nv"w’
on this project, and e coordination of their
cflonts in canvine out the following busic
provedies:

1. Pluming all work to protect against
personal injury, property damage, and loss of
productive time.

2. Maintaining a system of prompt detec-
tion and correction of nnsafe practices and
conditions.

3. Making available and enforcing the use
of personal protective cquipment and me-
chan -l puards,

4. Establishing an cffective system of tool
and equipment inspection and maintenance.

5. Lstablishing an educational program to
insure the interest and cooperation of all em-
rhwees throneh:

A Pecomal example md salely contacts,

B, Instruction in salety sequirements and
insistenee on compliance  with  such
requireinents.

C. Safety mectings.

D. Efcdtive use of hulleting, posters, or
other safety literature,

I. Investigation of all accidents to de-
termine their cause and promptly tak-
ing the corrective action to prevent
theie recurrence.

G. Lach contractor’s and sub-contraclor’s
privcipal supervisors shall obtain a copy of
and shall comply with the Indiana Safcty
Code for the Construction Industry, and
mles and regnlations applicable to the work
performed by cach emplover on this proj-
et

Following the oulling of six methods to
rain the objectives, the responsibilities of the
chicl project engineer: the safety coordina-
tor: the contractors and sub-contractors; and
the job foremen are outlined.

The chicf projact engineer is responsible
for the entire plan as 1 have outlined it to
thi~ point and, in addition, must appeint a
cdvty coerdinator, authmizing him Lo en-
force safety measures and to reconumend
onc tive action vhen sub-standard prae-
tices and conditions are alserved,

-‘j'

The responsibility of the safety coovdina
tor is to Tollow all pheees of the pla ng they
have been onlined and in addition maintain
aderguade records,

The responsibilitics of the contractor and
sub-contrctor age:

1. Comply with all provicions of the Acc-
dent Prevention Pl inclnding attendance
al andd prticipation in salely mectings,

2 Appoinl g qualilied vepreentative with
full authotity to act on all matters relating to
the Accident Prevention Plan,

3. Ilan work 1o protect against personal
injury, property damage, and loss of produc-
tive time.

4. Cooperate with the project safety coor-
dinator.

5. Comply with the requircments of the
Indiana State Code and all other codes relat-
ing to his opcrations,

8. Provide to employccs and visitors all
personal protective equipment required by
the cxposure and cnforce the use ol such
cguipment.

7. Insure that prompt first aid is adminis-
tered to an injured employee and transport
Lim to the project clinie or as otherwise di-
rected by the clinice.

8. Comply with all required accident re-
porting procedures,

The outline of the joly foreman’s responsi-
bilities include:

1. Setting a gond example for the men,

2, Instructing in safe work practices and
work methods.

8. Use of proper protective cquipment and
proper tools.

4. Checking for unsale conditions and
praclices.

5. Completely investigating accldents fo
determine canses and taking all necessary
corrective aclion,

G. Prownptly completing required Accident
Reports,

7. Holding mectings with men;

The Burns ITarhor construction supervi-
sion and safety personnel are continually in
the construction areas and insist on strict
complizmee with the Accident Prevention
Pl and the “Ceneral Safety Rules for Con.
tractors”. The fact that the Bethlchem Steel
Corporation provides workmen's compensa-
tion and general liabilite insnrance to cover
approved conleactors on the project greatly
enhances enforcement of the salely program
by Bethichens and compliance with the pro-
arain by the contractor,
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Weekly salety mectings
the craft union stewards,
commritiees from Wiese meetigy
with plant protection and sa
prsonnel of the Burns 1arls
ther assist in the compliance by all contrae-
tors toward the desived goal of neevinnnm
safe working conditions,

Peaiodieally, the basiness npents Tor the
valts make salety s ol the constinetion
neas with membaers of the construction and
salety deparbnents pointing out varions ¢cun-
structive improvements to further jimprove
the program.

Considerable time is spent working with
the A.F.L. craft union safely representative
to insure a mutnal understanding that, for a.
safety program 10 be elfective, requires the
cooperation of hoth management and labor.
Withont the complete sincere support of the

Copnirne i

ggl cafi by
ilEade

dce’ o

]i(m yeoulga
A Tobpeintion oy Vi
“exeadlahl, Onl iy -

have actions, othes than firen peanint . Feon
vergisived i i the cadety g, t 0
into line, "Vhe aid of the pavchs e 0
wenl i enlited wlew e gt -

techive achiome foeve b g e s 000,

procednre hae been st eflective,

Our prosean is nob unlile othe s 10 o 0,
in the constraction industry, has i the ooy
moun denominator of planning, v
communication. and follow thrimieh oo
panied with dedicate:! hard work on e oy
of cach individual an tha eite, We art o o,
implement our progeom with cotfue & s g
a directness of purpose eliminativ: o
jice” and the attitude “wo wit] Lot oo
problem Later™,

OCCUPATIOMAL HEALTH

PN TMIE CODR R oo

- TN B

INDUSTRY

By FRED OTTOBONI

Scninr}:gdustrial Mygiene Engr., Bureau of Occupational Tieanl,,
California State Dept. of Public Health, Borbeleo, Cakf,

Occupational health in the  construction
iulustry is a subject that has not yet re-
wived any real interest or attention in the
United States. Articles appear from time to
lime in the American literature on a specific
bealth hazard, such as lang cancer in ashes-
tos insulators, or lead poisoning In painters,

‘Other than a few papers originating in Cali-

bia, where a start has heen made on the
heat, vise, and dnst problems of heavy
rmipment operators, almost nothing scems
W have been writlen on the present health
<tatus of the individual erafts or on the over-
all health problems or needs of the industiy.

This Tack of interest and work Is sigmifi-
cmt. Either there are no problems in the in-
r!nslry worthy of mention, or there is an ap-
palling lack of some vital ingredient which is
eecessary for stimudating the growth of a
Slematic interest i the health of ynore
than four million American workers.

First, Tet's define “accupational health”.
The term has been <o loosely nsed over the

Tt few years that inteMimnt diee
the subject has Leen ditienll, Sonne g s
interpret it to mean evervthine b o oot
finger to he social wellbe e of e s
man’s family, For o purposes b
ever, orcupaliniad health maan: 1.
tion of work-cansed diseace apl (8 )
control of the work environment, o -
whese hoth Libor and smanzoecnent e
chear responsibility for olvepyation, 40,
sion, and hazand control, This d-fii
quires particular praming when one ot
that the majority of cocnpationad diz o .
vol corable; they are onby provesaaty

Five conrlusions Toove ewered feon o oae
studies of ocenpational Tealth peed b i
the consdraction industre, Wo b e .
fimdamental, iF preacess is 1o be e, §0
arve the vesult of nealyv five veme of o .
tions in Californin, Thev i diedte !
the Tack of futerest. the bk of oo v o0
the Tack of action that Tt (hee 10 2
is recomnized that e e e 0
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pressingg safety problems in the industry
wav, in part, be vesponsible for subimergime
any concetted interest in health problems,
While no attempt is made here to detract
from the important responsibility for acci-
dent prevention in the industry, it is time
that prograus in work-induced discase pre-
vention begin to receive the attention they
deserve. High accident frequencies cannot,
by any stretch of the imagination, justify a
Lick of interest in healthy working  condi-
lions,

Our first conclusion—-there is a basic need
to recognize that constiuction workers are
now suflering job-induced diseases and that
new diseazes will emeree with advancing
techu. Loy,

To the casual obscrver or even a member
of the industry itself, it is reasonable to be-
lieve that occupationally-induced discases in
construction work are not n problem. The
crafts have long histories of working out-
doors in the fresh air with hammers, shovels,
and other tools which have in the past tradi-
tionally presented safely problems, but not
health problems.

A look at the Federal or State health sta-
tistics appear to support this concept: not
hecause there is a lack of problems, but be-
causc neither the Federal government nor
the states—with the possible exception of
Califormin—keep any statistics on the sub-
joct. When no discasc is reported, it is natu-
ral to conclude that none exists. However,
what appears as no problem is, in reality, no
information on the problem.

Expericnce in California supports this con-
clusion. In recent ycars, physician’s reports
of occupational discases muong construction
workers have heen coming into the State
Health Department at approximately twice
the average rate for all California workers.
Since 1949, when recording began in Cali-
fornia, this rate has been continuously
among the three highest of all the major in-
dustries. The discases involve the skin, the
lungs, systemic poisonings, hearing loss—es-
sentially the whole range of illnesses nor-
mallv believed to lie in the exclusive prov-
ince »f factory workers.

Fie.-! investigations suggest that more is to
come. For example, an ecstimate based on
hearing tests conducted at constenction sites
by {ully-qualificd audiologists indicates that
some 20,000 heavy equipment operators now
working in the state have permanent noise-
induced hearine loss, The trend toward

Luper, faster, and more powerfnl equipmen,
designed withaut consideration {or the long
term health of the operator, is expected b
intensify this hearing loss problem. It also &
cxpected to introduce silicosis for the fird
time as a discase of the operators of dozer,
power shovels, and front-end loaders, i

The cquipment operator is not alone i
facing these health hazards. The recent re

placement of the plasterer’s conventiond |

trowel with a spray norzle has introduced
sevious hearing loss problems insofar as the
plaster guns that we have measured are cor
cerned. Further, the gun application of as

bestos-containing fireproof coatings continues f
without control and without concern. Yei}

data coming in regularly from studies d
men working around asbestos dust leaw
very little doubt that the gun operator and

other craftsmen in the area are being sub&
jected to the risk of asbestosis and lung can-§

cer.
There are many more examples, Plastic

adlicsive and surfacing materials have mad}

life an jtchy nightimare for the tile setter and
the cement mason, It is important to realiz

that much of this skin diseasc is accomps{

nicd by a permanent allergy to the epoxy
resin hardener used in the process.

brings on a repeat case of the itch and the
man is permanently disabled for any furthe
work with the plastic.

Another example involves today’s welder.
There was a time when very little except or
dinary stecl was found on a construction joh
An unprotected welder could work with very
little hazard from fumes. Alloys are changing

this. For instance, inhalation of the fumej

from manganese steel will produce an illnes

which ¢losely rescmibles Parkinson’s disease |

Consider also that nickel, cadmium, vans
dium, and some other metals are toxic by in
halation.

It is clcar that the pick and shovel ar
gone, and along with them went the fred
air and the iron man. The construction in

dustry has entercd the cra of machines ani}

chemicals, and it should recognize this.

A sccond conclusion—it must bo recog}
nized that the methods which have been de-}

veloped for the protection of the factoy
worker may not be feasible on a constructios
job.

Most of the occupational health literature
and practically all of the preventive method
in usc were developed with the factoy

Theg

slightest further exposure to the hardenaf

e
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worker in mind. The factories g3
critical industrial health prof
19th and carly 20th centuriciigsNei8
where the interest, the resedveh %0 the
moncy has been invested. The emphasis
today, although comparatively small, is still

on the factory. As a result, the standard con-

trol methods available in all the texthooks,

ventilation, isolation, enclosure, substitution,

and personal protection, are organized to

make practical and cconomical sense in a

factory sctting.

The factory hand works for the most part
in a fixed location. Exposure is repetitive and
predictable over a long period of time. Utili-
ties are available and control methods can be
designed, tested, and finally built-in as part
of the company’s long-term capital invest-
ment. It is not unusual to sce a $20,000 ven-
tilation system built into a plant to protect
10 or 15 welders. )

But look at the welders on the construc-
tion job. In a lifctime, each will have done
about ns much work and gencrated as many
fumes as a factory welder. However, the
control system hcre is non-existent, because
the control methods in the textbooks do not
make practical or economic sense on a con-
struction job.

Factory spray painting is done in a venti-
lated booth, according to the books, Since n
booth would cost too much on a construction
job, we scratch our heads and spray paint:
anyway.

Dust, noise, heat, and nlmost any health
problem is controlled by cookbook methads
in the factory. The cook book doesn’t work for
cmstruction, so we live with the problems
and hope they will go away.

It is now critically necessary that we ac-
cept the fact that a construction job is not
the same as a factory job, and that the fac-
tory hazard-control covkbook—although free
~is not applicable.

A third conclusion—we must begin to de-
\'(-(llop our own occupational health stand-
ards.

The golden cra of occupational health in
the United States ended in the mid-1950's,
The movement which began in the 1930's
and provided wide knowledge of industrial
diseases and excellent texthooks is slowly
dying. The Federal program is smalt and
without legal authority. State programs not
only have been declining in manpower, but
show little interest in the construction indus-
try. The traditional standard-setting agency

s
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$13.000 yearly total bndaot wilt ot ¢ aoe
more than a fraction of the conntie’s pyde.
Tems, and that fraction will be factepeon
icnted,

On this basis, it is unlikely that the il dy
subsidized work that went into helnive 1he
industrialist to understand his probloogs oo
to custom-tailor his environmental rortyel
will be available to the construction iy
try. The facts are that the responsibility fur
providing a reasonably healthy place to oo’
lies directly with construction Iahor, o
c:msl'mcti()n management,

“ The need for environmental stindards s
growing with cach day. Noise offers o fiae
example: Ileavy cquipment, trucks, compres.
sors, chain saws, jackhammers, and a wide
variety of power hund tools are producine
hearing loss that is reaching scandalous po.
portions. There are choices. The individheal
contractor can hire an accoustics expert vl
modify these tools at his own expenee, 4
another choice, he can attempt to stuff ¢
plugs in his men, a method that will 1.
no practical value on a construction jobs, avid
one that will probably reduce productivit-,
A popular alternative is to do nothing nne
let the insurance companics wony alunut it

The sensible solution is to collectively
write a sct of performance standards for
power cquipment, These can be wiitien
right now, from knowledge at harel,
would specify maximum allowable nois i.
tensities at an appropriate given
from the equipment. The tool manufacivr-.
may have diflicultics at first. But their ¢reri.
necring and research departments are avail-
able and in the best position to control b~
ing loss at the lowest possible cost.

Adequate Tabelling also must be copsid-
cred. Very few of the wmalerials capable of
causing cye, skin, or hing problems ruch a«
plastics, paints, welding rods, fluxes, «ol-
vents, lubricants, ete., have useful waraine
labels when they reach the construction site.
‘This has two negative cllects, fu addition t
the potential for injury. First. even the inter.
ested men cannnt find ont hove 1 et
themselves. And second, if the wateris] o
cise a problem, the men have no ey o
formation that micht he nseful in seloc tin:
less harmful product for the next jeb.
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his is paticularly diamatized by the ex-
petience of the cement masons, where labels
are often o vague as to make it impossible
fer them to determine whether the surfacing
material they are expected to apply on a
pticalar job is a dennatitis-causing epoxy,
a bronchospasm-causing urcthane, or a sela-
tivelv safe polyester.

The noise and Iabel problems are straight-
forvard, They follow the textbook closely,
Oth:ers may not be so simple because of the
mobile nature of construction work. Solu-
tions to these will require hmagination and
moncy. Idecas from the space program are
seie 1o be uceful and we evpect to sce ex-
ploilation of the controlled individual envi-
romuent in the form of air-supplicd suits for
pl.sterers, cement masons, and welders; and
air-conditioned, noise-and dust-tight capsules
for he v equipment operators. Standards,
once set, can make these casily aceessible at
mass-produced costs.

The logical approach is to accept the re-
sponsibility and begin to develop some
stendards that can be put into contracts and
cquipment  purchase orders; othenvise the
industry faces attrition of skilled manpower,
hicher compensation costs, hazard pay, and
if the problem gects bad cnough, the inevita-
ble application of the ill-fitting industrial
ccokbook to these construction jobs.

A fourth conclusion—records and statistics
must be kept. .

I repeat, health information on working
men is scarce. This is particularly so in the
construction industry because even the infor-
mution that is obvious in a factory is clouded
by the nature of construction work.

A factory is a relatively permanent envi-
ronment. Jobs acquire reputations: they
smell; old timers get lung disease; this or
that chemical will make you sick if you in-
hale it This is cpidemiology in jts most
primitive forn, done without the help of the
professionals or the govermment. Neverthe-
less, it is very eflective in discovering dis-
cases and developing control methods,

Contrast this with a construction job. The
officc is often a house trailer and a single
craft is not likely to be on a given job for
more than a year. Who now is going to do
the -pidemiolom? Wark-induced  health
damag, - suffered by a eraft during the conrse

of a single project very easily passes withont
notice. It is not until a scrics of such projeets
—and vears—F -~ passed that disability is

o

marked enongh to prevent further cmploy-
ment, At this point, causc-cflect relationships
are obscure, No single event can be held re-
sponsible, and the work force has a few less
craftsmen, 1f by some chance the illness is
recognized as work-induced, the last em-
ployer may be hield responsible for the entire

cost of compensation, This is no solution,

For example, carth mover operators have
long suspected that somchow spinal prob-
leus are connected with their jobs. This may
or may not be so; there are no statistics, Itis
hardly possible that all equipment opcerators
are born with bad backs. It is most likely,
however, that the vibration and bouncing on
some types of scats on some types of equip-
ment are causing spinal damage. Unless it is
known, first, whether or not operators are
truly suffering spinal problems and second,

exactly which machines and what conditions
are responsible for the problems, prevention .

of “back trouble” will be impossible.

With computers now available, it is feasi-
ble to rccord the pertinent details of every
job, every illuess, and every death for every
man working in the construction industry.,
This should e done by every craft union,

with the cost sharcd by the cmployer. Roe- -

tine computer output will then tell u
whether painters die young, or cquipment
operators get silicosis, or plasterers get em-
physema, and whether the lung cancer that
has been found in asbestos insulators is
heing controlled or not controlled.

A §ifth conclusion—uniform, reasonable
regulation must be insisted on.

Competlition is very real in construction.
In fact, it appears to be so fierce that it often
is cited as the justification for poor health
and bad safcty practices. For instance, the
question as to why water is not being used
to control dust on a given haul road very
often will bring the reply that this is highly
commendable; however, “it was not included
in the job estimate because the competitios
never includes such thihgs, and in order to
bid the job successfully it was nccessary to
dispense with the water wagons”,

This is a standard answer for many prob-
lems. Its effect is to penalize the legitimate
contractors and to make the natural growt
of healthy working conditions next to impos
sible. This fanatic intercst in cost-reductios
scems to be croding the few existing heals
standards aceepted by the industry,

For example, everyone knows that a sand-
blaster should wear an airsupplied helme.
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This has been accepted without question for

decades. Yet during the Jast year the writer
has scen five construction jobs where sand-
blasters were working. They all religiously
wore the proper helmets—but not onc had
an gir-supply hose connccted to the helmet|

Apparently the air supply isn’t being figured
into the bids anymore, even though it is still
in the law.

_Diescl engines in underground construc-
tion are an example of long-term, legal cro-
sion, Diesels were allowed underground only
after long study and, finally, the setting of
rigorous standards by the Bureau of Mines,
These included specially designed engincs,
matching exhaust scrubbers, and ventilation
nates based on numbers which accompanicd
t!le vehicle from the manufacturer. Competis-
tive progress over the last 20 vears has led to
the crosion of standards and the acceptance
of any diesel vehicle with a_home-made
scrubber, and ventilation rates based on air
sampling methods that have not heen proved
reliable. The enginecred and tested stand-
ards und safety factors prepared by the Bu-
tean of Mines are being forgotten, Although
a fc'w contractors still use Burcan of Mines
¢quipment, continuous pressure from the in-
dustry has croded the minimum standard.
One thing is certain: croded standards, no

Cen frysocidos 7

matter how legal, neither increcoe g gy,
nuke dicsel exhaunt better to o e
to inhale.
The competitive  inducement ta vor o
money by shaving health and safere o o
need not contime, Cood applicad 1 ooyl
ards, as they are developed wminder e 1470
conclusion noted above, can be urls o por
of all construction contracts and ol laher
management contracts. In this + heahily
working conditions will be officially
nized as a legitimate cost of Jojne 156,
and the toll will be paid in dolars b 1l
buyer of services rather than in the Juelr
and longevity of the craftsmen wi previt
them.
The construction fudustry has a het of
“hidden and  pressing occupationnl  heplth
problems, with more to come, For the sher
term future, govermment reseue dowes pet
scem possible and a serious and plannad of.
fort by management and labor is Lot
needed.

The construction industey has enjes e 40l
become addicted 1o the priviloo:
work and fresh air, Change is

s o hond
alenes G,

cult. But one way or another, like it or e,
the technology that we arc using to choper
the face of the carth will, in the lone o,
change us also.
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names are dilferent. Following the directions
of the manufactorers in miving and applying
these chemicals is the safest policy and will
give the most effective rese'ts. The person in
charge of the programi should be well ac-
quainted with the terms used in the recom-

mended instructions and  familiar with the
cquipment  provided to do the job. His
knowledge must be thorough and accurste,
for according to the old saying, “It's better
to konow nothing than to know something
that's not so”.
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be brought into the picture here. It looks
like the Dcpartment Superintendent, or
Production Manager, or maybe even the
Factory Manager, has not spelled out in
clear and concise terms just what the
Foreman's safcty responsibility really is.
You will recall that when John finally de-
cided to shut the machine down he stated,
“I'll probably get fired for this.”

QUESTION: What about Foreman Johnl
language? Is it just “shop talkP” OF F ’ CERS OF TH E

ANSWéR: It may be, but it sure could ?;kn- S ' g*")[‘
im fon t 3
JeY he yrrong, Impression to anyone wark | GLASS AND CERAMICS SECTION
much more respect as a leader if he talked § - - -
of and thought of his fellow workers with b
more respect. :
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Electric we fnd the {ollowing three steps
particularly fruitful:

1. Acquaint private physicians with nature
of work, requirements of Benefit Plan, and
function of company medical staff. This has
heen accomplished by various means, rang-
ing from simple phone calls to plant visits to
apen houses for community doctors. We find
a direet conrelation between the amount of
familiarity a patient’s doctor has with the
compan - and the length of illness absences.

2. Visitation of sick employees to discuss
convalescent progress. This visitation may be
done by supervision or nurses. In the past
we have utilized visiting nurses, but we are
having our nurses primarily visit by tele-
phene now. It is still company policy to have
supervision visit the employee to show con-
tinued interest in the employce while he is
disabled.

3. Once a patient is ambulatory, he is
asked to visit the company dispensary. The
ability of the employce to return to his regu-
far job or to “light duty” can then be dis-
cussed between compuny and private physi-
clans,

Obviously, this kind of close attention to
cmployec’s health, and to the work und
home cnvironments that contribute to it, can
best be accomplished by an on-premise med-
ical force. A company as large as Western
Electric finds the effort not only a humani-
tarian necessity, but one which pays off in
on-the-job performance,

The scale of \Vestern's commitment to
employee health can be seen in these figures

—37 full-time and 99 part-time physicians;
health and safety programs at 57 company
locations; programs ranging from biome-
chanies  to  computerized epidemiological
studies, and fundamental research in such
varied fields as heart discase and laser haz-
;II'dS.

I appreciate that smaller companies can-
not spread these costs across a large em-
ployce body. Many companics have found
that private clinics can take on this vital
medical-management partnership. Others de-
pend on insurance benefit plans—a sure way
to prolong absences. Many reports have indi-
cated there is a tendency for length of ab-
sences to increase as benefits increase.

Sound management plan is essential to
control absentecisim. It creates the psycho-
logical and physical environment conducive
to good attendance. The cooperation of fam-
ily and occupational physicians can do much
to improve this attendance. This cooperation

can restore the ill and injured to work as -

suon as possible and practice on 2 broad
seale all that we mcan by “preventive medi-
cine.” Management and medicine can make
a contribution to the operating efficiency of
the organization. But most important of all,
a vigorous medical-management plan is a
foundation upon which to build a healthy
society on and off the job. As the pressures
of our technological age increase, as our
urban environment becomes more complex,
it is imperative that we bring business and
medicine together to seek mutual solutions
to health and safety hazards,

Lo
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[unTER P. WHaRTON, President, Int'l. Union of Operating Engineers, Washington, D.C.

tees—WarTer J. Burke, Sccretary-Treasurer, United Steelworkers of America, Pitts-
urgh, Pa.; Hunter P. WaanToN (see Board of Directors above)

resenting State Labor Departments—Rocco ALserto, Commissioner, State Dept, of La-

ot and Indu ‘tries, Boston, Mass.
}

mitleec Chairmen: Awards—Tronas A. DiLLoN, Business Repr., Machinists District 55,
liet, 11l.; Congress Program—Jacos Gorp, Safety Engineer, Bureau of Labor Stand-

rds, U.S. Dept. of Labor, Washington, D.C.; Executive—Paur H., Conxnerrey (Labor

‘'unference Chairman); Fire Protection and Public Safety—Epwaro B. HaccenTy (see

oard of Directors above); Government, Labor Agencies and Standards—Rocco ALBERTO .
sce Representing State Labor Departmments above); International Labor Safety—Jerny :

uxy, Public Relations Dir., Int'l. Federation of Petroleum and Chemical Workers, Den-
2r, Colo.; Labor Day Campaign—RoBert Famnerr, Safety Dir.,, Operating Engineers

ocal No. 150, Chicago, Iil.; Membership, Co-Chairmen—Joun L. Dowring, Director, - [

ifety and Health (Canada), United Steelworkers, Toronto, Ont. Canada; M. W, Hame-

N, Asst. President, Bro. of Locomotive Firemen and Enginemen, Cleveland, Ohio; :

r'Deceascd '

Nominating—HunTtEn P. WnantoN (see Board of Directors); Occupational Ilealth anl
Rescarch—Davip A. Pabnen, Industrial Hygienist, United Auto Workers, Detroit, Mich;
Off-the-Job Safety and Driver Improvement, Co-Chairmen—Jack \V. Moye, SUB Repro-
sentative, United Rubber Workers, Akron, Ohio; Lanny Sugrrg, Int’l. Repr., United Auto
Workers, Ottawa, Out., Canuda; Planning—Paur I, ConneLiry (sce Labor Confeience
Chainman); Promotion of Safety Training and Education—MeLvin P. Mrirciine, Execu-
tive Board, Int’l. Bro. of Electrical Workers Local No. 17, Northville, Mich.; Publications
and Publicity—Jonn M. Banny, Asst. Editor, AFL-CIO Ncws, Washington, D. C.; Public
Relations—Victon E. Wintenouse, Safety Dir., Int’l. Bro. of Electrical Workers, Wash-
ington, D.C.; Radiation Safety, Co-Chairmen—ArLaN F. Buncu, Safety Dir., Opcrating
Engineers, Washington, D.C.; Epwanp J. LecaNn, Int'l, Repr., Intl. Bro. of Electrical
Workers, Washington, D.C.

Past Vice Presidents for Labor—*Harny Reap, Asst. to Sccretary-Treasurer, AFL-CIO,

Washington, D.C. (Oct. 1055-Oct. 1958); P. I SiEMiLLER (Oct. 1956-Oct. 1960) (sce
Board of Directors above); Lroyp D. Urrer, Safety Dir., United Auto Workers, Detroit,
Mich. (Oct. 1060-Oct. 1963); HuNTER P. Wranton (Oct, 1963-Oct, 1967) (sce Board
of Directors above) ;
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OFFICERS OF THE
MARINE SECTION
National Safety Council 1967-68

General Cl;air"man-— J. ANDREAE, Ceneral. Manager, Marine Dept, _Humble Oil & Reﬁnll‘Ig v

Co., Houston, Texas. P o
Vu';e Chairman—Cart. Anthur M. Knienr, Vice President, Mystic Steamship Corp., Boston,
fass. ' . Nl [

Secretary—C. Braoronp MrrcuerL, Consultant, American Merchant Marine Institute, Inc.;
New York, N. Y.

As;li.s!;nt Secretary—Hupent F. CARn, Secretary, Moore-McCormack Lines, Inc., New York, -

Editor, Marine Newsletter—Cart. GrORGE D. BAnLow, Asst. Dir. Safety Bureau, New York
Shipping Assn. Inc., New York, N. Y.
Asi'mintN E?‘tor—]oxm R. Brackepy, Asst. Secretary, American Buresu of Shipping, New
ork, N. Y.

ADVISORY COMMITTEE (PAST GENERAL CHAIRMEN)

F. C. Gnanr, Vice President, Unitcd States Lines, Inc., New York, N. Y.; Carr. GEoncs
H. E. BuxTon, Director, Safety Bureau, New York Shipping Assn., Inc., New York, N. Y.
D. L. BucHaNAN, Asst. Manager, Operations, Great Lakes Fleet, U, S. Steel Corp.,
Cleveland, Ohio; R. W. Benny, Vice President, United Fruit Co., Boston, Mass.; WaIN-
wricHT Dawson, Safety Engr., Bethlehem Steel Corp., Bethlehem, Pa.

NOMINATING COMMITTEE
Chairman—F, C. GranT, Vice President, United States Lines Co., New York, N. Y.

Vice Chairmen—WamNwnicHT DawsoN, Cart. G, H. E. Buxron, D. L. BUCHANAN,
Secretary—DBnuno J. AucenTi, President, Marine Index Bureau, New York, N. Y.

SAFETY OF LIFE AT SEA )

Chairman—Ap». WiLranop J. Saurs, Commandant, USCG, Washington, D. C.

Vice Chairmen—Rear Apn. C, P, Muresty, USCG Chief, Office of Merchant Marine Safety,
Washington, D. C.; Rearn Aom. HarLent C. SrepHEARD, USCG (Ret.), Westmoreland
Hill, Washington, D. C.; Rearn Apm. R. Y. Epwanps, Chief, Office of Public & Interna-
tion.n] Alfairs, USCG, Washington, D, C.: Carr. WiLLian F. Rea, s, Deputy Chief,
Oflice of Merchant Marine Salety, USCG, Washington, D, C :

Special Representatives—Henry A. MonraN, Safety Director, Military Sea ‘Transportation
Service, Department of the Navy, Washington, D. C. 20390; Carr. M. L. Goo Chief,

DMAN,
glﬁée oof Ship Operation, Maritime Administration, 441-G Street, N.W. Washington,
. C. 20235,

PASSENCER & DRY CARCO DIVISION

Division Chairman—Capr. R, N. LePAce, Manager, Insurance Claims & Claims Prevention,
Fasrell Lines, New York, N. Y. ]

Vice Chairman—CarT. IR. J. ANDERSON, Asst. to Vice President, Operations, Prudential Lines,
Inc., New York, N. Y.

Membership—Capr. C. H. Waning, Manager, Accident Prevention Div., Lykes Bros. S§ Co.,
New Orleans, La.

Pnljgm'r,\}_}(':"”' H. R. Rosencrex, Safety Director, Moore-McCormack Lines, Inc., Brook-
yn, N. Y.
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TANKSHIP DIVISION

Division Chairman—C. L. BovLe, Vice President, Transpoitation, Sun Oil Co., Philacelpl:
" Pa, =
Vice Chairman—Carr. PrLip Near, Marine Dept., Mobil Oil Corp., New Yoyk, N. Y.
Membership—Cart. R. P. WaLken, Mgr., U. S. Fleet, Marine Dept., Texaco, Ine., Yo

ur, Texas.
Program—Ronent E. McCLoskEy, Marine Safety Director, Sun Oil Co., Inc., Marcng THeo!
Pa, =« .

GREAT LAKES DIVISION

Division Chairman—Joun L. Honton, Asst. Manager, Marine Dept,, Cleveland Chlls Jro
Co., Cleveland, Ohio.

Vice Chairman—Joun W, MaNNING, Supt. of Operations, Steamship Div., The ITanva Min
‘ing Co., Cleveland, Ohlo.

Membership—RiLey O'Brien, Fleet Manager, Inland Steel Co., Chicago, IlI,

Program~WirrLiam H. CrIPPEN, Indiistlal Relations & Personncl Director, American §3 Co

(‘§9!and & Comelius), Buffalo, N. Y.

by, N CN

STEVEDORING DIVISION .

Division’ Chairman—Treovone R. ALFr, Safety Director, Nacirema Opcrating Co., New

v‘York, N.Y. '@ -

Vice Chairman—RoBent P. ALDEN, Safety & Wage Adm,, Caslle & Cook, Inc., Hounoluln,

: "Hawail, b .

Membership—Carr. Jorn W, Camn, Manager, Galveston Operation, Altantic & Gulf Steve-

* *dores, Inc., Gnlvqston‘. Texas.

Program—WiLLuam L. Rich, Jr., Asst. Manager, Industrial Relations, Grace Lines, Now
York, N. Y.

SHIPBUILDING & REPAIR DIVISION

Diviston. Chairman—1. C. YATes, Safety Director, Alabama D.D. & S.B. Co., Mohile, Ala.

Vice Chairman—], R. O'DoNneLL, Safety Director, Avondale Shipyards, Inc., Nevs Qrloans,
La = :

Memi:ership—me'.]. Pecciv, Safety Director, Sun Shipbuilding & Drydock Co., Chesicr,
. Pa. i

Program—Joun S. Stl.rm,']n., Asst. to the President, Todd Ship Yard Corp., Houston, Texas.
ol ;

BARGE & TOWING VESSEL DIVISION

Division -Chairman—Rarex A, GuFrEey, Safety Director, A, L. Mechling Barge Live, Inn.,

" Joliet; 1N, .

Vic¢- Chairman—Lgg D, Tracy, Director of Loss Control, Ingram Corporation, Neve Or-
1gans, La. :

Membership—Ropert L. Gray, Manager, Marine Operations, Ashland Oil & Refining Co.,
Ashland, Ky. '

Program—F, McVex Warp, Southern Regional Representative, American Watcrways Op-

. 'erator_s,‘lnc., New Orleans, La.

WPiscussion Groups ‘-;r

Atlantic Area - : 5

Chairman—A. W, Casu, Safe
York, N. Y.

Vice Chairman-Rosent E.
Hook, Pa.

Pacific Area )
Chairman—Lawrence C. Forig; ]
Vice Chairman—Capr. JoserH §hl}

A

on Co., Inc.,, New

, Marine Sa{c [Dircclor,:lst;n Oil Co., Murens

<) e

ico, Calit.

i
ent,- Chevran Shipping Co.;Suiy: B
Lortland, Que,

o}!, President, Portland Stévédlﬁ'%g




Gulf Arca .

Chairman—Cart. OLLiE Davis, Operations Manager, Gulf & South America Steamship Co.,
Inc., New Orleans, La.

Vice Ch.irman—CAPT. CrarLes P. McFauLw, Safety Director, Delta Steamship Lines, New
Orleans, La.

Creat Lakes Arca

Chairman—F. Warnex SeesaLp, Safety Director, Great Lakes Fleet, U. S. Steel Corp,
Cleveland, Ohio. )

Vice Chairman—CLiNtoN E. Banny, Sccretary, Buckeye Steamship Co., Cleveland, Ohio.

Inland Waterwoys Arca

Chairman—LEg D, Tracy, Director of Loss Control, Ingram Corp., New Orleans, La.

Vice Chairman—VINCE GarLacuen, Safcty Director, Material Scrvice Div., General Dy-
nantics Carp., Lyons, L.

Standing Commiltecs

Prozram Committce—Carr, M. J. SuLuivan (Chairman), Asst. Vice President, Marsh &
McLennan, Inc.,, New York, N. Y.; Ropent E, Knavzert (Vice Chairman), Mgr, Vessel

Personnel & Services, Columbia Transportation Div., Oglebay Norton Co., Cleveland, Ohio,

Statistics ¢» Contests Committee—Capr. J. F. Wrrve (Chairman), Dir. of Safety & Train-
ing, States Marine Lines, New York, N. Y.; A. H. Moore (Vice Chairman), Safety

Director, Farrell Lines, New York, N. Y. o

Membership Committee—A. B, Ranparr {Chairman), Safety Officer, Marine Dept., Humble
Oil & Refining Co., Houston, Texas. Ny . . o .
Engineering Committee—Cart. R, H. Sautn (Chairman), Manager, Safety Dept., United
tates P & 1 Agency, New York, N. Y.; Carr. GonooN BeaL (Vice Chairman), Marine
Supt., United Fruit Co., New York, N. Y.

Visual Aids ¢ Poster Commitice~RoBert M, Snow (Chairman), Consultant Safety Enii:
neer, Staten Island, N. Y.; Rarpu Gurrey (Vice Chairman), Safety Director, A.
Mecfxli.ng Barge Line, Inc., Joliet, Ili. .

Off-the-Job S(gely Committee—GEnarLo Jonnson (Chairman), Safety Dircctor, Ashland Ofl
& Refining Co., Ashland, Ky.; Kant F, Eismeten (Vice Chairman), Vice President, Loss
Control Division, Johnson & Higgins, New York, N. Y.

Maritime Associations Committee~CarL E. McDoweLL (Chairman), Executive Vice Presl-
dent, American Institute of Marine Underwriters, New York, N. Y.; Raren E. Casey,
President, American Merchant Marine Institute, Inc., Washington, D. C.; Braxyon B.
Cann, President, American Waterways Operators, Inc., Washington, D, C.; Vice Apm.
Jazes A, HmsureLp, USCG (Ret.), President, Lake Carriers Assn,, Cleveland, Ohio;
Ravreit B. DEwEY, President, Pacific American Steamship Assn., San Francisco, Calif;
Jack Joues, Director, Accident Prevention Bureau, Pacific Maritime Assn., San Fran-
cisco, Calif.; E. M. Hoop, President, Shipbuilders Council of America, Washington, D. C,

Awards Committee (Best Papers)~Bruno J. Aucentt (Chairman); President, Marine Index

Bureau, Inc., New York, N. Y.; Carr. HEwLETT R, Bisnor (Vice Chairman), Executive
Vice President & Chief Surveyor, National Cargo Bureau, New York, N. Y.

Ship Safety Achievement Awards Committee—Carr. JoNes F. Deviiy (Chairman),

Maritime Consultant, New York, N. Y,

Public Relations Committce—Rosent Younc, Jr. { Chairman), Associate Editor, The Wecklf i
Rosent Wang, Editor, Marine Engineering/Log, New ..}

Underwriter, New York, N. Y ;
York, N. Y. :

Staff Representative—Rareu M. Cok, Industrial Dept,, National Safety Council, 425 N. °

Michigan Avenue, Chicago, 11). G0611 .
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OCTOBER 28-31, 1968 / CONRAD HILTON HOTEL, CHICASD

i

i ]968 NATIONAL SAFETY GOHGRESS

]
The Congress is always a big week, a worthwhile weak
for the 13,000 safety people who attend.

At the '68 Congress you can meet other safety pcop!»,
with the same problems and responsibilities as yourseif.
You can exchange views and ideas on accident preven-
tion, health, hygiene, and fire prevention...on saf:ty
In industry, traftic, school, at home and on the farut.

~ You can see the largest of all safety equipment exhibils
' at the Congress . . . an opportunity for you to mahe v.oit.
informed buying decisions for your company.

] L
"‘B [ '\This four-day educational program, planned and pre-

AR B s isented by the National Safety Council, can be your

~ imost thought-provoking, most worthwhile safety expe-
"%y fience in 1968. :

Make plans early to attend the 1968 Congress and bring
the other people in your organization who have safety
responsibilities,

NATIONAL SAFETY COUNCIL

FUT
URE CONGRESS DATES 425 NORTH MICHIGAN AVENUE « CHICAGO, ILL 60611
-

1968 October 28-31
1969 October 27-30
1970 October 26-29
1971 OQctober 25.28
1972 October 23-26




CIFICERS OF THE

METALS SECTICN
HATICNAL SAFETY COUNCIL 1967-68

Coneral Chairman=1. 1. Kinr, Salely & Sceurity Supvr., Aluminum Company of America,
Davenport, Jowa.

First Vice Chairman—C. P, Vonues, Mgr. of Safcty, Jones & Laughlin Steel Corp., Pitts-
Lurgh, Pa.

Sceond Vice Chairman—]. Patvuyex, Mgr., Industrial Rel., East Chicago Works, Blaw-Knox
Co., East Chicago, Ind.

Third Vice Chairman—S. Covrrixs, General Supvr. Safety,
Steel Corp,, Portage, Ind.

Midwest Steel Div., National

Wowsletter Editor—F, 11, Iuwe, Manager of Safety and Security, Aluminum Co. of America,
Fittsburgh, Pa.

Co-Fditer and Speakers Burcau=11, L, Suinerz, Scnior Safety Supvr., Republic Steel Corp., § -

Central Alloy District, Canton, Ohio.

C meress Prugram Comunittee~]. I, Serowrs (Chairman), Safety Mgr.,, Caterpillar Tractor
Co., Peoria, 11.; ALEx Cuzowsky, Safety Eng., Colorado Fucl & Iron Steel Corp., Pueblo,
Colo; 1. S. Cuarsax, Mur. of Safely, Arco Stcel Corp., Middletown, Ohio; G. F.
Crace, Sales Mgr., Columbus McKinnon Chain Corporation, Tonnawanda, N. Y.;
Cownrick, Supvr. of Salety, Bethlehem Stecl Corp., Bethlchem, Pa.

Publicity Committee—Epwanp Manory (Chairman), Supt., Industrial Rel., Republic Steel
Corp., Cleveland District, Cleveland, Ohio.

I'vchnical Publications Committee—]. B. Anperson (Chairman), Safety Eng., Republic

Stcel Corp., Cleveland, Ohio; J. E. Nicnos, Dir. of Safety, Reynolds Metals Co., Reyn- ¢
olds Metals Bldg., Richimond, Va.; E. N. O'Graby, Safety Dir,, New Departure Hyatt { . -
Bearings, General Motors Corp., Harrison, N. J.; W. R. RopLiN, Manager of Safety, § :
Mlezhe w Ludlum Stecl Corp., Oliver Bldg., Pittsburgh, Pa.; R. D. Tnanten, Coporate
Salety Eng., Ammeo Steel Corp., Middletown, Ohio; W, J. Sciwacer, Supervisor of ¢
Suicty, The Youngstown Sheet & Tube Company, Youngstown, Ohio; Frank E. Bmo, Jr, -

Curporate Safety Dircector, Lukens Steel Company, Coatesville, Pa.
2ombership Committee—D. L. Joumson (Chairman), Manager, Pennsylvania Manufacturen §

Assn. Insurance Co., Philadelphia, Pa.; L. E. McWuenton, Supvr.; Per. Serv. & Safety, }

Sharou Steel Corporation, Farrell, Pa.

Cf-the-Job Committee—11. W, Gmsenc (Chairman), Works Safety Administrator, Jones &
Laughlin Steel Corporation, Aliquippa Works, Aliquippa, Pa.; J. D. HoLrzarpLe (Past
(‘Ln Chr.); D. D. Mateen (Past Gen. Chr.); J. C. CuLLeN (Past Gen. Chr.); J. W.

ssE (Past Gen. Chr.).

Ticining and Education Committee~G. 1. Rewry (Chainman), Safety Eng., Admm..
United States Steel Corp., Pittsburgh, Pa.; B, Bnown, Supvr. of Safety, Youngstown Sheet
& Tube Co., East Chicago, Ind.; A. T. Pocmmzn, Safety Dir., Allegheny Ludlum Steel
Corp., Leechburg, Pa.;
111.; 11. L. SEnETZ, Senior Safcty Supvr., Republic Steel Corporation, Central Alloy Dis-
trict, Canton, Ohi~

]

RM

L. C. Parkrn, Safety Dir., Granite City Steel Co., Granite City, ,

o
p

Cantrvt and Acwards Conmittee=J], ¥, Dwyen (Chairoyn), Salete Supae. Bepnl
Corp., Chicago District, Chicago, IlL; B. Brown, Supvr. of Safoty, Yo
Tube Co., East Chicago, Ind.

X '
’ tlovn t

. Foundry Industry Committee—W, H. Drcken (Chainman), Salety Dir., Centiad 1w e
- Division, Danville Pit., General Motors Corp., Danville, 1L; Ricuann C. KeLroce, S0t
Dir., Cooper Bessmer Company, Mount Vernon, Ohio; G. W. Davis, Asst. Personne] 3o
National Castings Div., Midland-Ross Corp., Sharon Works, Sharon, Pa; 1. L. 1w,
Dir, of Industrial Rel., Vulean Mold & Iron Co., Latrobe, Pa.; J. ¥, Toore, Sn., M, of
Industrial Rel., Union Steel Works, Foundry & Mill Mach. Div., Blaw-Knox Co., Fiit<-
burgh, Pa.; R. L. Duncan, Personnel Supvr., American Steel Foundries, Tudiana il
Works, East.Chicago, Ind.

Steel Service Center Committee—P, WaLtern (Chairman), Asst. to the Pres., Korhunwl
Steel and Aluminum, Evanston, Ill.; R. Unpenwoon, Mar. of Labor Rel., United Siate
. Supply Div., Chicago, IN.

Scerdtary—). C. Daxrs, Management Representative, Bethlehem Steel Corp., Chicago, Il ¢  Industrial Iygiene Committee~W. E. SevestaA™ (Chairman), Chicf Industrial Hywicnid,

Republic Steel Corp., Research Center, Independence, Ohio: J. A. Janous, Sen. Industrizl
Hygienc Eng., Jones & Laughlin Steel Corp., Pittsburgh, a.; W. M. Samrn, Mur, 1o
dustrial Hygicne, Weirton Steel Co., Weirton, W. Vir; D. L. Wensren, Industrial {2l
Eng., Bethlehem Steel Corp., Bethlehem, Pa.

Steel Indistry Commitice~M. E, Runy (Chairman), Mgr. Safcty, Laclede Steel Co.. 4
IIL; A. R. Saukn, Corporate Safety Dir., hoenix Steel Corp., Clavmont, Del.; L. W,
Ju, Plt. Safety Engr., Bethlehem Steel Corp., Sparrows Point, Md; K. G. Pirens v,

. Corporate Safety Mgr., Intérlake Steel Corp., Chicago, Il.; R. D. Mx.\*m«:x, Awmerican
Maganese Steel Div., American Brake Shoe Co., Chicago, Heights, 11.; T, Vi,
Supvr., Industrial Salety Scction, Steel Div., Ford Motor Co., I)L.urlwmu, \luh AV OO
NICIIOLS, Asst, to Vice Pres. Industrial Rel., Northwestern Stul and Wire Co., St arlin,
Il; W. P. Saunbens, Safcty;Du' Umversal Cyclops Steel Corp., Bridgeville, Pa; 1, 11
'Cowmucx, Supvr., Salety, Béthlchcm Stecl Corp., Bethlehem, Pa.

Non-Ferrous Industry Comnum!c-—'l' T. Pinpenr (Chairman), Salety Dir., Kennecott Copper
Corp., Utah Copper Div., Salt Lake City, Utah; J. A. Tunk, Dir. of Safety & Industriol
Health, U. S. Metal Refi nlngCo Carteret, N. J.; Gany P. Fisuen, Division Mgr., ]‘us"x
Al-mmum & Chemiceal Corp Oakland, Calif.: J. E. Nicrirors, Dir. of Safely, Reviol!
Metals Co., Richmond, Va.; J Manana, Loss Prevention Supvr., Ormmet Corp., Ha u.n'
Ohio; R. R, Aken, Safety Supvr Phelps Dodge Corp., Morenci, Ariz; F. 1L Tiuie, M.
ager of Safety & Security, Alummum Co. of America, Pittshurgh, Pa.

Fabncatmg Industry Commzllce—n J. Coruins ( Chairman), Safety Saper., Bethlchem 56
Corp., Leetsdale, Pa.; R. Cuzour, Frontier Steel, Muskogee, Okl I, I, Cava, Personi-
Dir., Pittsburgh Bridge & Iron Works, Rochester Pa E. A, Bn,n*r()\' S((y s

' Fabricalors Assn,, Chicago, 1l.; M. H, ZinPRer By

. Div., Gary, Ind.; C T. JoNas, Mgr Industr

- Co., Elwood City, Pa.; J. neFonest, Indu i

Evansville, Ind.; Dean A, Dexren, Safetyilt

Brook, IlL.

vr, Chxmgo Bndgc & Ilon C‘u

f%ﬁ 000647 =

Members at Large—l!om-:n K. L.\Muua (Chm{.
Oukland, Calif.; Hanny Sciwantz, Pres.,




o

ISON air Federated Metals Div., American
<.n Frencisco Arce—Ioy E. Matmisox (Chairman), o
. ,anwl,l(iz.v~ & Refining Co., San Francisco, Calif.; p. P. Perron, Ju., Safety Eng., Bethlchem
Steel Corp, Pinele Point Woiks, Riclmond, Calif.
Vortheest Arca=Janes Amatsrnone (Chairman), Safety & Prot. Supvr,, tl‘)lu?r;)z-:\l:llnll;:tt!}l:
. & Chemical Corp., Trenlwood Works, Spokane, Wash,; R, S. Jaran, Safety Engr,
I hiem Steel Corp., Pacific Coast Div., Seattle, Wash.
Los Anceles Area=Epwix S, Wyxkoor (Chairman), Bethlchem Steel Corp.,.PaCIﬁcHEZ:'l:;
) Di.\', a'X‘erminal Annex, Los Angeles, Calif; R. K. Crrasox, Safety Engincer, Hs
Aluminum Co., Western Ave., Torrence, Calif.

Solt Lake City Area=Tnenox T. Puvorn (Chainman), Safety Dir., Kennecott Copper Corp,
Utah Copper Div., Salt Lake City, Utah.

i i V. T. Mc Chairman), Gen Supvr., Safety and
Research and Advisory Committece—*W. T. McLean ( : ‘ ' -
Lganimtion, United States Steel Corp., Gary, Ind.; *G. Luxoig, Asst. Dir., Salety & Pl

Protection Dept., Inland Steel Co., East Chicago, Ind.; *CHARLES E. WiLsoN, Safety Eng, }

i el
Dethlchem Steel Corp., Bethlehem, Pa.; '];JW. T\'Cssr:(,: Mf:;; olf) iinfse;)é;t;l%)::h% nS;;e
i ildi io; ULLEN, . "
Corp., Republic Building, Cleveland, Ohio; aMEs G. i ety ng., oo
i Mich.:; *D. D. Matken, Safety Coordi ,
& Foundry Div., Ford Motor Co., Dearborn, : b 0 Cootd
i i ittsburgh, Pa.; *R. I. PisLE, Supt. o
Safety Div., Jones & Laughlin Steel Corp., Plt:s : B
I i i ; HovtzaprLg, Mgr. of Safety, Bla
ial Rel., Republic Steel Corp., Chicago, 1il; °J. D.
'}E:mlclv (So Pi:tsburgh Pa.; °C. E. Eicexnnnop, Safety Dir., McLl(:‘utl;“SthcllaCer;i;{;::::'
' C A i, b Corp., Neville Island,
Mich,; °*G. 0. Gmirri, Mgr, Hazard Control, Dravo e :
P':L I“H. S. SiarpsoN, Mgr. Safety, Caterpillar Tractor Co., Peoris, lll.., .Ifj: L(;::::l:;::
Dir'., Safety and Plant Protection, Inland Steel Co., F:nst Chicago, Ind.; *P. E. ,
Safety Eng., Armco Steel Corp., Rustless Div., Baltimore, Md.

Sraff Representative=E. ¥, Kocr, National Saflety Council, 425 N. Michigan Ave., Chi
cago, inois GOGLL.
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NATIONAL SAFETY GONGRES”

OCTOBER 28-31, 1968 / CONRAD HILTON HOTEL, clilcan:

The Congress is always a big week, a worthwhiln weol:
, for the 13,000 safety people who attend.

' At the '68 Congress you can meet other safety p2opla,
:with the same problems and responsibilities as yourseif.
You can exchange views and ideas on accident preven.
tion, health, hygiene, and fire prevention .. .on safl.ly
in industry, traffic, school, at home and on the fong,

You can see the largest of all safety equipment exhibils
at the Congress . . . an opportunity for you to mate vrcll-
informed buying decisions for your company.

This four-day educational program, planned and pre-
sented by the National Safety Council, can be your
most thought-provoking, most worthwhile safety exnc-
tience in 1968,

Make plans early to attend the 1968 Congress and bring
the other people in your organization who have salcly
responsibilities.

NATIONAL SAFETY COUNCIL
425 NORTH M . bl 0611




THE MINER AND HIS ENVIRONMENT

By F. T. M. WHITE
MacDonald Professor of Mining Engincering and
Chairman, Department of Mining Enginecring & Applicd Geophysics,
McGill University, Montreal

“EFaviconment” has been defined as “the
ngaregate of physical, regional and circum-
stantial conditions that surround and influ-
ence the life or development of an individual
or a community”. When this definition is ap-
plied to the mining industry, the term de-
uotes something much wider than ground
control, mine ventilation, and dust abate-
ment, the aspects of the working environ-
ment that have so far received most atten-
tion.

The oblect of this paper is to review,
somewhat critically, the total environment of
onr indnstry insofar as it concems those who
constitute the productive work-force. It is for
this reason that the topic “The Miner and
His Environment” has been selected. The
paper will, therefore, be in the nature of an
analysis of factors and principles relevant to
the creation and maintenance of a proper
total mining environment, certain aspects of
which are seldom examinced but which are,
in fact, highly relcvant,

Mining by surface methods has given rise
to little anxiety concerning the physical envi-
ronme -t but, as operations have procecded
in depti., more attention to the working en-
vironment has Dbecome nccessary, Most
thought has been given to particular func-
tional aspects of the physical mining envi-
ronment, namcly, ventilation and airborne
mineralized suspensions. The industry's in-
terest in these aspects of the underground
environment is almost as old as underground
mining itsell. Even in the paleo-metallurgic
era of the ancient world, the importance of
natural ventilation was acknowledged, and
we know from the records of Agricola of the
new approaches to induced ventilation (by
fire, bellows, and the like) in his day. With
our more modern methods, undoubted prog-
ress has been made in the physical environ-
ment.

In the composite costs of mining, the cost
of labor is usually the largest single jtem and
it is through an increase in the cfficiency of
labor—the output per man shift—that the
greatest improvements in this item can be
achieved. The ial approach to achieve

greater efficiency was to make the working
place safer (from the obvious structural
viewpoint ), From these beginnings, it is now
widely accepted that working places should
also be more healthful and comfortable and
that our mining activities should be designed
in such a way that a reasonable performance
of labor can be achieved without discomfort.
Much by way of increased productivity has
been achicved by increased mechanisation,
which is reflected by improvement in the
man hours per ton of ore mined: in metal
mining, from 1.89 man hours per ton in
1952 to 1.09 man hours per ton in 1962 and,
in non-metallic mining, from 0.56 man hours
per ton in 1952 to 0.27 man hours per ton in
1962. These are significant improvements in
produclivity. But, mechanisation has intro-
duced additional, as well as its own special,
problems. In more recent years, it has be-
come evident that the physical aspects of our
industrial environment must be correlated
with psychological, as well as sociological,
aspects in the establishment of a comprehen-
sively attractive working environment.

The total environment of mining is there-
fore, I suggest, a composite one of physical,
cheinical, biological, psychological and socio-
logical clements: together, they constitute
the working conditions within the industry-
cach giving rise to problems of control. In
turning to these environmental components,
there are some upon which I shall touch
only briefly.

Rock Stability/Instability.

“Falls of ground” are a feature of the
physical environment that constitute the
highest cause of mine fatalities. These derive
generally from inadequate safeguards of
loose material on the one hand and/or igno-
rance of the relative stability of the rock
structure ¢n masse on the other. Usually, th
first of these relates directly to inadequate
inspection of the “back” of a freshly-broken
excavation and to inadequate remedial ac-
tion; the sccond is part of the established
practice of ground control and is often the
problem of inadequate support at a localized

stresses within the rock madthzdy: :

In the past, the approath to the theory
and practice of rock mechanics has been
largely through the experimental investiga-
tion of the physical properties of rocks, the
application of stress-strain measuring tech-
niques, photoclasticity, and the like. These
have reflected largely a somewhat static ap-
proach to the structural problem of rock fail-
ure, It might well be that a more dynamic
approach can be envisaged (through “geo-
dynamics”), involving a change in emphasis
through concepts of inherent instability
rather than of apparent stability of excavated
structures. In any case, much more still ‘zc*
mains to be done in correlating the influcnce
of design and layout of workings with the
stability and instability of the rock structure.
This is largely a matter of mining engincer-
ing control involving a knowledge of the
structure and the principles of ground sup-
port by the judicious design of pillars or use
of support materials (such as timber, con-
crete, “f1l”, etc.). The aim is towards com-
plete extraction of the economically mineral-
ized material. We have yet to leam much
more concerning the mechanisms of “fll”
consolidation (either by normal compaction
or the use of cements and other chemical
mixtures), the method of attaining unifor-
mity in propertics, and the subsequent rock
mechanics of the consolidated material.

The non-engincering interest is a statisti-
cal one—statistics and classification of acci-
dents caused by “falls of.ground”. “Fill”, in
the form of the coarse fraction of commi-
nuted material, is now a common form of
ground support and, apart from certain
minor aspects (such as chemieal reactions
producipg carbon dioxide, sulphur dioxide,
and other gaseous contaminants in small
amounts, and/or the presence of residual
polluted water), presents relatively minor
non-engineering problems.

Mine Air Conditioning.

The term “mine air conditioning” has
been deliberately used, since, in the matter
of atmospheric environmental control, we
should be concerned with the simultancous
control, within prescribed limits, of the qual-
ity, quantity and temperature-humidity of
the air within a designated space or in a des-
ignated circuit. Fundamentally, ventilation is
soncerned with air quantity or air move-
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rink of air conlitionin:

rincipally with "2
ieJRiconcern shonld e thz
simultaneous” ¢oimttn! of purity, wotion and
heat content of the air. In the past and ofroy
today, tno little atlention has heen, or i,
paid Lo this essential simultanccus centicl,

Thermal exchange betwernn the Yernesa
body and the environment depend: s
four external physical factors: air ten;1a-
ture, radiant temperature, air velooity, and
moisture content of the air; but thermal ox-
change is also subjcct to delicate pheivheei.
cal controls through variations in the 1
boalic rate, the ratc of chemical and agid 15,
processes within the human body. 112 feg
physical environmental factors are ind- v )
ently variable and may be combinded i «§ii-
ferent ways to produce the same thema) of.
fects upon man: an increase in air velosits
will offsct a rise in air temperatire; o
siderable elevation of air temperatine oo 1
tolerated if the relative Inumidity i low, und
so on. Such combinations of thermal canli.
tions that induce the same theimal reosa-
tions arc called thormo-cquivalent - cadi-
tions. The normal and basie Effcctivn Teme
perature Scales give the combination: of
equivalent conditions as determincd Ly diy
bulb temperature, wet bulb temporaicic,
and air vclocity. Thermal comfort in the: en-
vironment is the primary purpose of air ¢con-
ditioning. Inasmuch as man gencrates hoeat
and is comfortable at environmental temp-r-
aturcs below body temperatures, the prof.
lem gencrally is one of controlling tis oot
lost from the body, not the problem of st
ing the man. Nevertheless, in order io wnvin-
tain an environment that will rernlite 1ha
loss of heat from the body, it may Tns pecis-
sary to supply heat or humidity, to voc! or
to dehumidify, or to vary the veloeity of the
air movement in the area. Most applicstins
underground will require the consideration
of more than one of these to anive ot o
satisfactory environmental condition,

In North America in winter, the odi'ion
of hcat to a ventilating system is olt- 1 r seen-
tial. Bricfly, the addition of heal ix neree il
attained cither by radiation, the Gaeenis i m
ol cuergy by awans of elctioun petie
waves of very long wavelength; o,
conmmonly, by convective heat tranct: v, i
ther natural or forced cirenlation oi e ir
around a heat source. The possikilitios of
heat exchange by other less obviens meon-
than direct heat utilization sl he came

s being boi;cgg\etl_ '
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ined:
wim retoen aic from other underground
workings, geothermal heat from rock at
depth, or the heat contained in largo bodies
of water in Jakes and rivers (even beneath
ico-cappings in winter), In deep mining, as
at Kolar (in India), or on the Witwaters-
1.nd, or in Northern Austealia, heat removal
from the air-stream is necessary. For this
evaporative cooling is used or, alternatively,
the air is passed over chilled coil systems.
Althoueh we read of the rare case in mining
that calls for hamidification of an air strcam,
de-humidification is frequently more desira-
ble. The ultimate and eventual limitation in
modern mining s depth, in which the prob-
lems of heat, largely through geothermal
aradients, can be very scrious. Combined
cooling :and de-humidification processes have
Lecome necessary to provide desirable envi-
roumental conditions in some mines. Avoid-
ance of humiditication is attempted by re-
soling to dry drilling and a reduction in the
use of water wherever possible, but such
vractices in turn gives rise to other probleins.

Onality control of the environmental at-
musphcw has not zeecived as much atteation
innctal-mining as it has in collicrics, but a
der avareness s evident  nowadays
mn)n"t metalliferous mining engineers re-
syensible for mine air- -conditioning. The use
of electrical annlogue computers offers a
rapid mesns ol simultancous control of a
nmber oi Buctlors, Much remains Lo be done
in the study of turbulent resistance to flow in
mine air streams and in the development of
methads of ventikition network analysis,

Acclimatisation is a factor in environments
which claims our attention iu the industry
under certain eonditions. The extreme heat
at extreme depths of mining give rise to
problems of heat tolerance of the individual
and, with them, those of acclimatisation,
The adjustment of miners to cxtremes of en-
vitonmental heat may be prolonged and,
evein wien acclimatized, gradual lowering of
the ovetheated body to normal temperatures
i inportant. Acclimalisation s also neces-
~ary in the case of high altitude locations;
for example, in the Andes at clevations of
14,000-16,000 fcet, where it takes the form
of adjustinent o osvaen  deficiency  and
nwoidance of over-exertion. Acclimatisation
is a personal adjustment in the approach to,
and withdrawal from, these unusual environ-
mentza] conditiors.

n

waste heat from nearby installations,

Dusts anc Radiations.

The hazards associated with dusts and ra-
diations arc amongst the most serious of all
those with which the mining engineer must
contend but, like ventilation, have becn re-
ceiving incereased attention in recent years,
particulinly since the insidious effects of ra-
diations have been dramatically demon-
strated in the uranium mines of this conti-
nent and elsewhere, Although much work
has been done on this important subject,
much still remains to be learned concerning
dusts and radiations.

The dust hazards derive from combina-
tions of particle sizc range, freshness (or sur-
face reactivity), composition, and the sus-
ceptibility of the individual exposed thereto.
Dust particles of pathological (or combusti-
ble) consequences are predominantly below
10 wicrons in size; that is, less than .0004
inch. Particles larger than 10 microns are un-
likely to remain in airborne suspension in air
streams of cven moderate veloeity. The haz-
ardous dusts characteristically have a mean
particle size in the range of 0.5 to 3 microns,
and generally the chemical reactivity of the
mincrallic material increases with decreasing
particle size. Dusts below 10 microns, having
no significant weight or inertia, tend to re-
mitin suspended somewhat indefinitely in an
atmospheric environment, On the other
hand, we know so little abont actual dust
particle bchavior, particularly of the fibrous
types such as asbestos—fine tube-like strue-
tures of ulmost constant diameter (0.5 micron)
but of varying lengths. Do they tend towards
preferential concentration, wafting about in
the atmosphere and scttling under “hind-
cred” conditions? Iow do we assess atmos-
pheric concentrations of such dusts with ac-
curicy? Since dust particles may be clectri-
cally charged, can they, or do they, attract
to their surfuces coalivgs of even finer, more
fissile dusts in parasitic fashion? Is this the
reason for the intense aclivily of some essen-
tially silicious dusts (as on the Rand and
clsewhere) where pneumoconiotic symptoms
appear to have been accelerated by some
agency, perbaps extremely fine radio-active
coatings? These are guestions that still re-
niin o be scttled.

There are a number of cutegories into
which dusts can be classified: (a) pulmon-
ary dusts, which are harinful to the respira-
tory system (such as silica, silicates, beryl-
lium ores, iron orcs, and cassiteritic ores);
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(b) toxic dusts, which are
organs and body tissucs (g3
lead, mercury, radon, thori
{¢) radio-active dusts, w
because of their radiations ot uranium,
thorium, cte.); (d) explosive dusts, which
are combustible in airborne suspension (coal
dusts, sulphide dusts, and the like); and (¢)
inert dusts, which allegedly have no harmful
effects. Somc dusts have multiple ratings
and, as our experience grows, more and
more dusts are being added to the harmfnl
lists; there is, in fact, increasing reason to
doubt whether any dust is really inert or

-puthologically harmless.

Dusts cin vary in their injuriousness when
associated with gascous contaminants which,
in their own field can have adverse physio-
logiical clfects through asphyxiation, toxicity,
or radio-activity. As with oxygen depletion,
the physiological cffect of a gas varies with
the exposure time and the individual, Radon,
because of its decay products, gives rise to
particular problems of surveying and asscss-
ment. A vast amount of work has yet to be
done on the sources of radon, its migration
in mine. waters, and thé mechanisms of its
release into the working atmosphere. Can its
sohbility dillerential in water and oily Jiq-
uids be put to benelicial control use? 1ts dis-
astrous assimilation in the blood stream is
baicd upon this marked: solubility diffcren-
tial. '

Generally, in our assessment of the harm-
fulness of industrial dusts, several factors
emerge as important, Mineral composition is
probably more importarit than chemical
composition, and the physio-chemical prop-
crtics arc probably more important than the
physical properties. The surface activity of
particles is important. Permissible concentra-
tions vary from dust to dust. Radio-active
and other toxic dusts can be harmf{ul at con-
centrations less than one-fifth that of a tradi-
tionally accepted harmful dust, such as sil-
ica. Exposure times are found to vary enor-
mously. In some cascs, silicosis has been
diagnosed alter less than one year of expo-
sure; in other cascs, only after 15 or 20 ycars
or even longer. Radiation damage gencrally
does not niuke itsclf obvious until after scv-
eral years. Even in a single mine, are there
variations in the silicosis-producing proper-
tics of quartz at various depths? This would
appear to be so. For example, at Kolar in
India, with shallow depths, classical silicosis
vas rare even in mincers with a lifetime of
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1o appri alter Uy
depths of th
s repotled Lo b o
ous h.u..ml nftur less than five ye: ;
(]nrumnn(] wmkim: Cxposiee, e
of particles, whoee surlaces baes 1o
coated with highly active films ol poue
dusts, has yet to he lully investizat:

In any case, the meie presceiee of O
and/or radiations has an advers :
al elfect vpon wrinerz, From G
alone, their abatanent is imporl;
have nuisance value, in that the
visibility, create uncomfortable ¢y
tal conditions, aud result in Jabor iv e
and dissatisTaction.

The subject of abatemeot still rou
adequalely studied, Water has been ilis u-.i
versally applied mediun, but its ellicienc v i
open to (uestion and it has Timitati
example, in certain winter-time open cui
tivities, wet deilling is virtually frano, 80
Newer niethods of abotement must I+ v
tigated. Efforts have been il :
clectrostatic concentration to vi!-
but with only partial succers.

Some arc of the opinion that oile o k.
ods should be invesiigated, Shoold 0 1
applying to aivbotne mincrallic-p.: il e
pensions the same sort of priuciple: ot we
apply to water-burne  suspeusions
dressing; processes? Is it possilile to il
dust surlace activatons which woel!
the dust particles more amenatde &
tion and, therefore, abatement, Ly the o
froths 'md foams? This is oue l-ﬂh‘ PLNTRINS
allic surlace chemistry that eaudd Tt o
tant, It might ofler pewr solatiesn,
age-old problem.
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Mine Hlumination.
Inadequate alteation has been vive: tn
mine lighting.  Although  specic
vanees have been wade in illinie :
neering, our industry has been sloe £y b
advantage of the new developmeria 7o oL
most anv handboolk: oo ilhmnination § i i
sible to find tables which list eptino:
winating conditions for every torm ot &

trial activity, with the singb. oo oo 0
mining,
To say that lighting has

problem  undergromnd, wh
leaves much to be desired, s
derstatement, A new approwh is i ;
Any new application il Gl S
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the ability of the eye to adapt itself to ade-
quate visibility at relatively low illumination
and brightness levels. Generally, we are con-
fronted with poor natural reflectivity from
the rock surfaces of our mine environment,
and this means low eye adaptation.

Paucity of data from mining operations
mnakes it diflicult to prove conclusively the
heneficial effects of improved illumination,
The direct effect of lighting on underground
efficiency as reflected by “cost per ton of
o or by “output per man shift” has not
generally been studied and the indirect ef-
fects (for example, the raising of personnel
morale by improving the brightness of the
working environment) are still considered
Imgely speculative. Improved lighting un-
doubtedly improves worker psychology and
morale in surface activitics and there is no
reason to suppose that similar results cannot
be achicved underground. Total injuries in
surface mining operations arc a fraction of
the total accidents in underground mines.
There is therefore some satisfactory conclu-
sion to be drawn concerning the merits of
good natural lighting in the surface working
environment when compared with poor illu-
mination conditions underground.

Better underground visibility should re-
duce the total mining accidents, of which a
lingze proportion are concerned with dexter-
ity #ad mobility, both of which call for co-
ordintion of the visual process with bodily
movement. Visual performance deteriorates
with advancing age, and such deterioration
can best be countered by improved environ-
mental  lighting.  Fatalities  generally  are
higher in the older age-groups of under-
ground miners, despite the fact that com-
pany policy may ensure younger men being
employed where greater alertness and dex-
terity are called for. On the surface, where
visibility s better, fatality rates decrcase
when the older men are given less arduous
and less dangerous tasks progressively with
their age. Even where accidents to older
mmen may be due to a combination of atten-
tuated reaction time, reduced dexterity, and
slower movement, data show that better visi-
bility counteracts this. Adequate visibility
undoubtedly assists in the avoidance of acci-
dents associated with increased mcchaniza-
tion and contact with moving equipment.

In considering illumination, we should
take as our criteria the combined effects of
illumination and all of those factors which
control and srmine visibility. This will

call for a new approach to “mining visibil-
ity”, but it should achieve more worthwhile
results, with minimum expenditure, than
continuing to apply popular ideas based
solely upon illumination levels and the num-
ber and intensity of lamps installcd.

The term “visibility” is used to denote the
ability of the eye to receive a visual impres-
sion; “visual performance” involves interpre-
tation by the brain of the visibility stimulus
that it reccives and the outward muscular
seaction which results therefrom; in other
words, reaction time is a factor, There are
four important factors that cffect visibility:
(1.) the size of detail to be scen, (2.) the
time available for seeing, (3.) the lighting
and color contrast between the observed ob-
ject and its background, and (4.) the bright-
ness level of the visual field. To some extent,
theso four factors are interdependent.

The adequacy of underground lighting
calls for an appraisal of the task characteris-
tics involved in terms of visibility. The “vis-
ual task” not only involves the nature of the
job itsclf but the Jighting environment pro-
vided; that is, details of the size and shape
of objects to be scen, their relationship to
background and surroundings, and so on.
These must be assessed, along with the gen-
eral aspects of the lighting environment, at
the time of obscrvation in order to define the
visual task.

Visual tasks are placed into three categor-
jes: (1.) teloramic, in which the important
objects are at a viewing distance greater
than six fect; (2.) mesoramic, in which the
principal objects are less than six feet, but
not less than 12 inches, from the eyes; and
(3.) ancoramic, in which the tasks con-
cerned require close viewing distances. In
mining opcrations, the ancoramic tasks are
few but nevertheless important (inspection
of a working face for structural features, un-
derground surveying, and so on) but t!w
majority of tasks are teloramic or mesoramic.
However, seldom in mining can we consider
the problem solely on the basis of one visual
task. The viewer performs a number of dif-
ferent tasks and, even when his principal job
involves work at close range, there will be
the need also for long range vision.

The analysis of underground visual tasks
is therefore not an casy one. Fortunately, the
procedure is simplificd in that many of the
tasks underground do not call for concen-
trated detail {such as would be necessary in,
say, precision machining in a workshop).
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critical detail in order
satisfactorily. A,

Nevertheless, because#Wé™ “usc  point
sources of portable light, much of the visual
field in mining is not itluminated at all and
we find oursclves asking not “Ilow well can
I sce?” but “What can I sce?”. There is ob-
viously a nced for more gencral illamination.
Expanded use of flood lighting in the gen-
eral underground cnvironment helps tremen-
dously.

Many attempts have been made to mcas-
ure the ease and ability of secing and to pro-
duce an “index of visibility”. One promising
instrument is the Luckiesh-Moss wisibility
meter, used to determine the relative visibil-
ity of various objects and evaluate the visual
task. The instrument observes a portion of
the visual field against its background and

- compares it with the brightness of a thresh-

old value when the field is only just discerni-
ble. A great deal of work remains to be
done in applying the principle to mining,

One approach would be to divide the vis.
ual task into its essential components; con-
trast, size, time, brightness and “emphasis”,
the latter being a factor that takes into ac-

. count the degree of mental concentration

necessary to perform the task. Certainly, re-
search should be |directed at establishing
some basis for visux}l performance of under-
ground tasks in a properly illumined envi-
ronment.

Travelling ways have probably reccived
closest attention but much depends upon the
service being performed. Although lighting
may be adequate to observe the approach to
an ore train, the illumination is often so ir-
regular and ineflicient that men are unable
to discern the uneven' nature of the floor or
thef presence of loose equipment lying about.

The continual change from dark to light
conditions, particularly in passing from trav-
elling ways to work places, creates not only
psychological but physiological problems for
some individuals. It takes some time for the
eyes to become adjusted to transitional light-
ing conditions. When an individual moves
quickly from a lighted environment to onc
which is less bright, there is an adverse ef-
fect upon visibility before the eyes become
completely adapted to their new environ-
ment,

Lack of uniformity in the visual field cre-
ates other problems due to the fact that the
eyes tend to fixate points of intense light.
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When these pg do not ccincidy witt 1!
work under:.of$éthation, oppoine oo
must pvereanéitlfe eye’s tendondy 1y im
away Troin the.wask toward the Jight voure
This is a frequent cause of dicromfarl an
fatigue. It is something that we have o]l o
pericneed  undersround  whea Gl
somcone waoming a cap-kunp, )i |.':.35‘,l3
was once thought te be caused priom iy !

excessive use of the eye museles contiallin
vision, but a more commaon canse ef fgio;
is the tension that arises when opyajper o

muscular movements ae stinsnlat N RS LT
creating a conflict,

Indirect lighting is the hest withod o
producing uniform illumination, Cg (liang
vanlage is its cost, since consider:1b 1
lost through absorption and poor 10 o) yofee
tivity. Lighting is a fertile ficld for ninin-
rescarch. Good lighting is cheerful and stin
ulating and, in many cases, Jmproved prac
tice can be attributed to irproved lighiie

Noise and Vibration.

Airborne sound s due to virition, iy a!
mospheric pressure and, Tor a sinphs the,
that is, a sound characterized by a sival e
of pitch—the number of times per saere
that the pressure changes throvsh a econ
plete cycle is the frequency of ti s,
The assessment of sound is en i 0 uine
scale.

Most people feel annoyancs vehiza vorbirn
with a noisy device or in a neisy cmviron-
ment; in mining, we have hoth noi+ ok e
and noisy environments, Svibjective diceon-
fort often diminishes as the worker continges
to work and comes to accept the noizc as a
natural background to his task, cypecinlly
when he himself contributes to noisr thrangh
his job. This is particularly apylical t: 19 the
operator of a rock drill,

Nevertheless, we are rolinbly inforioxd
that part of the adaptation of the work:+ to
the disturbing noise fnvolves the cxv nilitura
of extra energy in his responses ane <v are,
advised to pay more attention o Un: rela-
tionship between personality traits aud sus-
ceptibility to distraction froin neise, ¥ bovg
who are bored or maladjusted o wiho 1!
their work unminteresting or  difficel: 1o
quently complain about the di-trasdines of.
fects of noise in their environment: in pmy
instances, their complaints are simgle g2 o
alizations to excuse their lack of sue 55 )
themselves and to others. '

Nevertheless, we cam RIS <!
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reactions 1o noise, because it is known that
the accumulative effects of prolonged expo-
sure are physiologically dangerous, through
Joss of scnsitivity to toncs, through deteriora-
tion of the hearing function of the inner car,

" and eventually throngh permanent audiomet-

ric damage. DPsychological factors arc also
involved.

Certainly, noise scrves to distract and re-
duce the cffectiveness of a worker and de-
crease his output. Intermittent noise js the
most obnoxious, particularly during any pe-
riod of adjustment to a new task or in new
surroundings. Evidence indicates that, if a
worker remains in a noisy situation which
distracts him initially, he may eventually
adapt to it, and regain his original loss of
output. While this may be so, the fact is
often wrongly interpreted to mean that, in
the long run, continued exposure to noise
does not have any adverse cffects. Such a
gencralization is definitely unjustified.

Some investigators have found that the ef-
feet of noise on work output depends upon
the nature of the work; a long term job re-
quiring constant vigilance is especially sus-
ceptible. The effcct of noise is more likely to
be a higher rate of crrors and accidents
rather than an actual reduction in total out-
put. Tho attention of the worker wanders
from the jcb in hand more often as the noise
level increases. Further, noise is more likely
to lead to increased errors and accidents if
its value excecds 90 db., and high frequency
audible noise is more harmful in this respect
than low frequency noise.

Noise and its effects have given rise to
much controversy in industry. 1Tow danger-
ous can it he? Has it a deleterious effect
upon worker performance? Does it cffect
certain types of work more than others? Has
it a detrimental effect upon worker adjust-
ment?

The intensity noise level is probably the
most important single factor in determining
the severity of exposure, but the duration of
eposure §s also important. The threshold
level of noise that the ear can withstand for
some time without audiometric damage is of
the order of 90 db. Since the average pneu-
matic percussive rock drill produces some
120-1530 db., the problem is vot one to be
brushed aside lightly.

The underground mining cnvironment lits
become progressively so noisy that speech
commmnnication in 2 confined area is difficult
it not impaossibk {or this reason, speech

interference levels are cvaluations of impor-
tance. The consonants contain most of the
informative values in spcech but unfortu-
nately they are more readily masked than
vowels because the consonant sounds are
weaker. Noise may therefore mask certain
spcech sounds and not others. The encrgy of
the various speech sounds is distributed over
the frequency range of below 100 to above
10,000 c.p.s. The “s” in speech has an en-
ergy range of from 4,000-8,000 c.ps.; in
contrast, most of the “ec” in speech is dis-
tributed below 4000 c.p.s. Such variations in
sound frequencies acconnt for failure of
spcech communication in noisy environ-
ments.

Insofar as industrial noisc is gencrally un-
pleasant, it may be assumed that its correc-
tion will lead to better worker morale for the
same rcason that any consideration .for the
welfare of employecs tends to produce a fa-
vorable reaction., Intermittent, high pitch,
and high intensity noises are the most dis-
turbing so far as emotional reactions are con-
cerned. Some individuals are hypersensitive
to noise and cannot make ecflcctive adjust-
ment.

Ear decfenders will invariably serve a use-
ful purposc, but it is dificult always to “sell”
the principle. Personalized ear plugs, cast for
individual ears, are probably more readily
acceptable. The use of mufllers and machine
enclosures have proved partially effective in
reducing noise levels in practice, but the
noise surrounding even the muflled rock drill
is still dangerously high. The greatest advan-
tage in relation to rock drill noise abatement
will probably be made through improved de-
sign of the equipment and the application of
human factors engincering.

In every mine, some staff member should
be responsible for .the noise hazard. He
should be equipped with noise and peak
level meters, an octave band analyzer, and
other standard equipment and he should be
traincd in their use and in interpreting their
data. Periodical noise surveys should be car-
ried out and steps taken to mitigate this nui-
sance to personnel, impediment to produc-
tion and menace to health. In many cases,
simple remedial steps are cffective: others
present topices for research. Of particular in-
terest, and something we know little about,
is the influence of reverberation upon noise
levels from machines and at the operator’s
car: this is of importancc in development
ends, vises and other headings.

an g gl o

Closcly allicd to noisc is thy
vibration and its effect upon ¥
various parts. The human body2}
ical system of considerable congigEily
a very limited passive range and, in the pres-
ence of vibration, its role is usually passive.
The physical effects of vibration on man are
primarily mechanical, effects that produce
motion and relative displacement and which
may result in injury.

Biologically, the body responds to stimuli
presented to its rcceptor organs and, of
these, the nerve endings are adversely af-
fected by vibration, Piston-operated pneu-
matic tools produce significant problems, due
to their vibrations which vary, as the strokes,

- from 250 to 6,000 per minute. The heavicr®
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the tools usually the slower the vibration
rate. The “throw” of the machine also comes
into question. Mechanical tool vibrations can
produce occupational disorders by injury to
the soft tissues of the hand (particularly the
palms), impairing the function of joints in
the anins (the elbows more than the wrists
and the wrists more than the shoulders), and

" creating vascular disturbances (evidenced by

intermittent pallor or cyanosis of the extrem-
itics, the fingers in particular). The latter is
known as the Raynard phenomenon, which
is liable to be present in miners, riveters
and the operators of vibrational tools gencr-
ally. Vibration rates of 3,000-3,000 per min-
ute appear to be the worst offenders, but
much still has to be learned about the sever-
ity influcnce of the “throw” of the machine.

Human Factors Enginecﬂng and the Envi-
ronmcent, :

]

In recent years, attention has been tumed
to the co-ordination of machine design and
liuman adaptation to the machine itsclf.
While the ultimate, though unattainable,
goal would be for equipment and methods
to be developed for each individual operator,
the more practical view obviously is that op-
timum conditions should be discovered and
incorporated in the design of equipment for
groups of workers. As work becomes more
physically demanding, accidents may be ex-
pected to increase. The importance of work
speed as a factor in safety is frequently un-
der-estimated. Ordinarily, with more stren-
uous operations, the speed of work falls off
considerably towards the end of a working
day and, as a result, accidents may not be as
high from this cause as they otherwise would
be, unless physical fatigue intervencs. How-
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with the capacitirs of the cporater Vo
slow speeds, ‘the wlrkrme mav become g s
ticnt, and fast speeds may distict Lo b
causc of his inability to kcep up withi 0 .
In either case, accidents can happen, G o
the most important concepts in huwan -
tors engincering is the design of couip-.r ot
in terms of human capabilitics and i
tions.

Diflicultics arise when the contie! of
mechanisms becomes too complicated for
normal human actious. With cn jnereasing
work-productivity tempo, it follows thet =v-
crything must be done to design the o juip.
ment and to set up the operating proeclyres
so as lo [facilitate the grealest possiids
cflicicncy and safety. These are the ains ot
human factors engineering, the applicatime
of which can have a big influence wpon il
future working environment, There are st v-
cral points that can be more preciselv st
first, the designing engineer must have an
understanding of the sense organs and the
characteristics of human perception aned 0.
sponse if a satisfactory operator reaclion is to
be obtained from sounds, lights, mcters, and
other media in the operation of cquipment
—man himself is a poor monitor of cquip-
ment; second, the designer must not placee
unreasonable demands upon the op.istor
(in, say, rcaching and operating a can' -} or
a lever, or in clearly ditlerentinting Te-taween
two or more controls); third, the disiuncr
must bear in mind that the operator may net
always be at his peak but may suffer finm
temporary impairment of fauctions
(through, say, fatigue) therely consing o f-
ficiency, and that there may he chaves in
functional activities as a result of agine; ;nd
finally, the environmental conditions in
which the equipment and operators i (o
operate must be studied and thoroughly ocye
sidered.

Attributing accidents to lLuman factie:
alone has somctimes been over-cmphasiz o,
Often, the underlying cause of the accilend
can be traced to poor or inadequate drrisn
of equipment, particularly in relation 1 1%
controls. (It might be pointed cut it
greater consideration could be given to i
design of controls in eertain types of yoo b
deills from the viewpoint of audion:. -t
damage to the operator at various oneplinge
positions. Experiments have showu that, in
some machines, there are othe TR
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ar 1 positions that would be less hazardons
i reand to noise reception).

The working place is ouly onc aspect of
the mining envitonment. The machine is an-
other and often an cqually important one. Tt
follows that special consideration should be
civen to pmge, strengih, speed and aceuracy
of Todily movements in relation to the de-
sizn of machines, including their shape, size,
direction of movement, speed, and the loca-
tion ol their controls.

Tlhe schological Mining Encironment.

A one time, work was vegarded as a
physical plhienomenon and productivity was
the oulvome of the application of physical
¢ncrgy; hut men are no longer considered to
be mere machines. We expect and receive
productivity through a combination of men-
tal and physical work, Mental work refers to
that foim of achicvement in which remem-
bering, thinking, reasoning and judging are
contributing clements, and physical work
embraces those activities where speed, coor-
dination, and intensity of muscular response
are the main concern of the individual, Min-
ing is one of those occupations where a com-
bination of Loth physical and mental coordi-
nation is called for and, in many cases, it is
jimpossi *le to separate the distinctive contri-
Lutions niade by the respective faclors.

The most readily observable cifects of
physical activity oh the individual are in-
creased breathing rate, pulse rate, tempera-
ture, blood pressure, and oxygen consump-
tion, and it is towards these physiological
changes that mine air conditioning and other
physical environmental controls are directed.

Preductive efficiency is bound up with
both energy output and fatigue. Physical
{atigue is derived from sheer physical causes
and momentary “blocks” in an individual's
output can be ascribed to his general physi-
cal condition; but we cannot overlook the

mental aspects of fatigue, one of which is
Loredom, when the individual feels that his
work presents no challenge and when his in-
terest in the immediate accomplishment of
that work disappears. When this happens, he
ends up in a motivational conflict and his
poductivity sullers.

TLe problems of mental fatigue that arise
from repctitive aclivities are not as pro-
nounced in mining as in some other indus-
trics. Nevertheless, they should not be over-
looked. An exr ‘e from coal mining in the
United Kingd . perhaps of intercst. The

psychological clfect of mechanization had
Leen noted in the longwall mining of narrow
seams, with the same monotonous operations
Leing repeated several times a shift. This ap-
plicd particululy to the power loader opera-
tor who was called upon to travel to and fro
along the longwall face. Difficultics and dan-
gers from boredom arose, hut were overcome
by arrauging for the loader operator to
change jobs with one of the “stable” men at
the end of cach face traverse. The impor-
tance of such psychological factors in acci-
dent prevention is well-recognized.

Ellective mutivation can creale a highly
desirable mental and psychological environ-
ment and, for this reason, factors in the mo-
tivation of a mining work-force demand
closer attention than they may have reccived
in the past. Motivation of an individual can
be very different from motivation of a tcam,
T'oday, men [unction both as individuals and
as team members and, in industrial team re-
lationships, the psychological factors in-
volved can sometimes be used as criteria for
evaluating productivity.

Productivity varies from worker to worker,

and an individual worker’s production may
vary hourly, daily, or weckly; how much he
produces is influenced both by his physical
condition and by his psychological attitude
to cmnployment. Dillerences in production
rates between groups of workers are usually
greater than differences among the individu-
als forming each specific group. When varia-
tions in achicvement and response vary from
group to group comprising men of comnpara-
ble skills, some of the variations can be at-
tributed to the groups themsclves. Perhaps
one group has been accorded more sclf-di-
rection than another, or in one group some
individual emerges as a leader. In other
words, some groups become teams more s¢
than others. :

The increased working solidarity within
the group often estends to increased solidar-
ity in their off-work activities. This sort of
thing could become very important in the
sociological problems of an isolated mining
community. But, group productivity may
sullcr, if sociological factors are ignored or
treated as unimportant—in spite of incentive
payments that could normally be expected to
stimulate productivity.

Studies in the efficiencies of large versus
small mining work organizations have been
vndertaken overseas. Some time ago, note
was made of the comparative success of
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small mines, particnlarly  collierf

Y
Lower  job to aintain high o

accglent rates and increased fivkivity  high productivity— e nbjc:(i"n RO
were ascribed to a higher ratio o anage- gether. oot '
rial supervision”, Current studicsdénd = imited

show that the bencficial effeets Eﬁ’mnshetg
under these conditions can be applied to the
re-organization of larger mines. The princi-
pal change that has been recommended in
the existing organization of large mines is
the“strcnglhcning of on-the-job supervision
or “management”, by recognizing the work-
ing face as the basic unit of production and
Igy building from there a structure which
limits the size and diversity of any one level
of managerial supervision. 1t has been sug-
gested that, from a human viewpoint, very

large mine organizations would function bet- -

ter if they were, in effect, a collection of
smaller mines, each with a sense of individu-
ality and purposc.

In such ways as these human relation-
ships, both individual and group, are being
vn‘sl.]y improved in the United Kingdom coal
mining industry. The individual worker fccls
close'r identification with the job and the su-
pervisor “senses” better control of the opera-
tions, It-has been contended that organiza-
tions can perhaps become too large for the
:_ndlvidual worker to develop any sense of

belonging”, which is an essential clement in
full worker cooperation,

At this juncture, I wish to refer momen-
tarily to the psychological aspects of acci-
dents and of safety consciousness, The psy-
chologiceal facets of the accident environment
should reccive much closer altention, The
mere adaptation of breezy accident preven-
tion slogans and the competitive registration
of los“t time statistics are not good cnough.
T_he grid” theory, that was originally de-
signed for managerial interprctation, has
been fou.n‘:l to be applicable to supervisory
responsibilities and, it is suggested, could be
equally effective in its application to safety
training programs.

The role of the supervisor is extremely im-
portant as an environmental factor. Is his to
be an emphasis centered only upon higher
p.roductivity? or is it to be an cmphasis on
his subordinates’ welfare? or is it to be a
blgnfl of both? The rolc of the supervisor in
mining aclivities is distinctly different from
th.at in other industrics. e is confronted
with widely-spaced work points, dificult of
access, in unusual conditions of rock struc-
ture, of lighting, of noise, and the like; his is

network of supervisory activities, It is his

The Sociological Mining Encironng. it

Let us tarn momentarils to ey o i
cal aspeets of our wining envirg
stead of stndying hman bebisior &
of individuul or persouncl chavi e i
ciology is the studs of sorial 1 i -
between people, in tenms of vahe -
vision of labor, authorily palleens, sy o,
There is more o the belavior of |
beings thau can be explained in v 24 jie-
dividuals. The statement by : .

, should be noted: “Any industiind oe o ioa.
tion performs two major [unclions—th: ¢o-
nomic onc of producing goods apd 14 ol
one of creating and distributing Wy - atis.

. faction among the preple nuder its ey v
tion. I the company’s himaan oreini =
out of balance, all of the efficien:+

oy

al Che

in the world wonld not impreve the it 17

With the introduction of ncy net T
techniques and technologiis, it i< <. < i
that consideration be given to Loth thie . i

and psychological conscquences of e -
tion, Even with exisling mcthed:, their so.
ciological influences should ba exinsivd,
Very litle work appears to have been
on the sociological aspects of the winde -
dustry on this continent., The little thit '
been done should be studied. For exan:, Jv,
an analysis of the psychiatric studicg
Eastern Kentucky coal soining conpnsure i
rewarding. ’
But studies of considcrahle sivnificr 4o
have recently been conducted in i Lopon!
Kingdom and are being continned, Or o -
teresting study concerns the introdutic: of
mechanization to replace the ol b
winning methods of coal mining. Tn 1y
cases, a change that was teclmot: o it
eflicient was only pastially successfel i i
clcctiveness beeause it cut across b -
vations. These dilficulties have grad: .
heen overcome through the developinsd o
more strongly-knit primary woik groups.
A somewhat related study of the i
conneclion between workers and thair <
logical inlerests is also available, Yodpar o
safety has long been a problem i ol ¢ e
ing, where safety depends upon as n- o -
ness of individual and inter-gronp i
bility for the working conditions Joft fir i1
crs (who follow on the next % Ly o
close group fecling could lrud -
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With mechanization, accidents showed a se-
rious increase and it was considered that the
dieruption of social groups by mechanization
mi=lit be a major cause. In an attempt to
corteet this prablem on the job, management
ook steps to rebuild the social ornganization
of the work group off the job by recreational
ineontives, At the same time, they cmpha-
sized the interdependence of the shift groups
and the social organization of the mine as a
whole, Within lexs than a year, the accidents
in the mines handled in this manner de-
creased sivailicantly in comparison with sim-
ilar units that did not follow these policics.
The seasitivity of social factors both on and
~F the job shonld be properly studicd and
et i d ellectively by managoment,

In the evaluation of productivity, the cco-
aumic, mental, and social environment of the
worker must be taken inlo account. At one
time, industey tended to concentrate almost
citiiely upon “economic  considerations”—
the amount of preduct, the quality of prod-
uct, wastage, errors, damage, lost time, com-
pemsation cleiws, and so on, Smne attention
was then given to the “physiological and
pliveieal demands™ on the industry—safety
and injurics, short term illnesses, permanent
HMects on -~ alth, absenteeism, and so on. In
mete 1ecent vears, “psychological considera-
tivus” have been receiving some attention—
fatizue, emotion, monotony, job pride, work
-tisfaction, motivation, personality adjust-
ment, cte. Now, industry finds jt both neces-
«urv and advantageous to include “sociologi-
el factars”™ in its  considerations—worker
adinstment, family contentedness, levels and
dandards of living, cultural and social amen-
itivs, the impact of adolescence, the prob-
l:ms of isolation, and the like.

The Mining Commuuity and the Mining En-
tironment.

The mining industry of both Canada and
Alaka is a powerful factor in the develop-
ment of those countries. Many mining com-
munities, particularly the newer ones, are ¢s-
sentially single enterprise in their concept
and are usually located north of the strip of
cottlement along the U.S.A./Canada border.
Thess communitics, which constitute “iso-
Ited mining environments”, me destined to
play an even more significant role in the fu-
ture, particularly as the mining industry jt-
<eIf expands and s its frontiers further
porthword,

Such mining communities present certain
special environmental features that may af-
fect the working and social lives of the com-
munity—the miners and their familics, In
their development and structure, these com-
numitics follow Lroadly the same pattern as
the mine that they serve: the reconnaissance,
the development and, finally, the productive
or nalure, stage of cstablishment, in cach of
which management, in jts relation to the
communily work-force, can face problems
differing in scope and in intensity.

‘The composition of these Iater day com-
munities varies from those of the early set-
tlers in North America. Replacing the small
free trade industries of hunting and fishing,
mining communitics are closcly related to
the expanding industrin] growth of the cities,
ju that they rcly upon very much the same
type of labor and skills as their urban coun-
terparts. For this reason, some degree of ur-
banity is essential to these new communitics
since, in order to compete with city-based
industries, housing, amenitics, and
salary/wage seales must be adequately at-
tractive.

In ordcr o minimize the problems arising
from the mobility of labor and labor turn-
over, mine management is finding that it must
give more than cussory thought, not only to
housing and amenitics, but to the social and
communal life of the mine work-force. Gov-
ermnments also have an important environ-
mental part to play through the provision of
roads, cducational and communicative facili-
tics, and the like.

It has been said that inadequate planning
has been a feature of many of the isolated
mining communities even in the recent past,
and proposals for the future suggest that the
essential aspects of community developinent
which should perhaps reccive closer atten-
tion include siting, planning, administration,
housing policics, recreation, conmmunity insti-
tutions, and public relations.

It is essential to develop a full apprecia-
tion of the sociological off-the-job factors to
be introduced into the concept of mining
towns of the futurc. Employees should be
cnconraged to enter upon all phases of their
social enviroument as full community partici-
pants, frced from any form of company po-
litical pressure, and should be encouraged to
act and bchave as citizens. Management and
men both have a part to play in community
affairs and, in a cammunity sense, must each

e

contribute to the other's overall p
tion. i
In single enterprise communities industrial

relations could well become,.in effect endtir

mnunity relations because the company comes

into contact with the mincrs themselves and

with their wives and children as well, In the

carly stages, the company has often been

called upon to play the combined role of

employer, banker, chicf taxpayer, home pro-

vider and local government, a rolc which has

somctimes led to dilficult social relations be-

tween company oflicials and “townspeople”.

Under such conditions, the company may

have been impelled to assumne a paternalistic

attitude towards its employees and their de-

pendents, in an cffort to make the commu-+-
nity “onc happy family”,

“Kceping the wives happy” is often a dif-
ficult organizational problem, Wives develop
feelings of claustrophobia, notably in com-
munities in the midst of or up against moun-
tains, or surrounded by forests or the rela-
tively barren Canadian shield, For personal
contentment, wives enjoy the ability to shop,
to have a “hair-do”, to parlicipate in church
or recreational activities all of the year
found, and to feel that their children too are
in un adequate social environment, Some are
confronted with the predicament of adoles-
cent youth, who, growing into adulthood in
an isolated commmunity, are faced with a di-
lemma that the city youth does not encoun-
ter—anxiety regarding a future vocation, or
merely the future (particularly in relation to
danghters), education (particulmly second-
ay and higher education), and so on. These
arc the problems of the miner and his family
as a unit, giving risc to anxieties which may
be carried on to the job. Companies are find-
ing it beneficial to make every effort to assist
fanzlly uni’; to overcome these problems
which, through their impact, could have ad-
verse psychological and sociological cffects
upon company opcrations.

In the isolated mining communities, one
sometimes hecars the comment: “When you
come home from the mine, the mine comes
with you”, This reflects the mental attitude
of both the miner and his wife. It is proba-
l)l?' more cmphatic if the living quarters are
within car-shot of the company whistle or if
the miner lives in a company-owned house.
The whistle itself has been known to create
rroblems through resentment because, in the

le enterprise community, there is only
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one  whiste—~"his nauter’s 1 voice!”
should be a “buffer” by way bf a nte
between the township slte~gad th .
tions site to reduce such Wpingoment:,

Strenuous efforts should be snade cones o

ing reereational facilitic s, conmmonity. ron §on
company-supporled, to cater for off-werl: I .
sure periods. Shift work presents its ovn -
cial problems in any case, but it can a! ¥
duce accessibility to recreational facilii -
unless special arcangements are e
ernments have a vital jolevsl in ol
mining communitics, which, by coming it
being, covstitute loci of [urthes national o -
velopment; it is important that np-io-if..
minute news or the National Hockev §eion-
“games cun be enjoyed, not only in
and Montreal, but in the most ise
ing community. .

The automabile steaddles the distanee 1.
tween the isolated community and its ne: et
neighboring Jarge contie, i Lichvoyn, oo
provided. Miners arc able: 10 relax avae o
the mine at rcasomably frequent p cicels,
One gathers that it is the view of e
ners of some of the neveer solided e
ties that, if properly used, the towns i
amongst the trees, recks, water, and ¢! *
natural features could he sa develapad a: 19
encourage the company employee el 1
family to think of their commmity mere o
resort than as a mininture city, 1 ¢iiio,
qogld be persuaded to accept such a view of
living in an fsolated comnmmity, much ¢a- 1.4
probably be done to improve the coruee.. !
environment, which imginges upon (e (&
to-day mining activities,

In Canada and Alaska, vhere the Tooatie.
of mining arc pushing fusther pnd fii)
northwards, and where mining in the ige: .
‘\‘vill c:':a_ll for the solution of the preltou )

arctic” mining, the upper echelens of s
agement are now realizing the impact 1
these sociological and communal prold -
will have on the cxploitation of this co ti-
nent’s mineral wealth, Feasibility sindics of
the future must embrace not only the 1o i
cal and economic Factors, hut the tor:
factors as well. Necessily will forcr 1'
dove-tailing of these facets of oroani=ati,m:'
behavior, But necessity should not 1ov 1%
only impclling motivation and thie »iing.
dustry as a whole should, wnder the »
conditions of its expauding eaistencs,
preciate the importance of these Fictors
their composile contrilution to ' u
tional enviromnent,
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Conclusion.

In this review, a number of topics, \vhi.ch
a few years ago would not have heen consid-
ered relevant to the mining environment,
have been discussed: some of the topics
would have been considered beyond the
scepe of the engineer and engincering man-
azement. It is possible that little new has
Leen introduced into individuad environmen-
1l facets, but the review will have served a
useful purpose if it has brought the sc.\'crul
faccts together and demomstrated their inter-
relationships insofar as the total environment
of our industry is concerned,

In the past, mining cngincers have not
been called upon to study closcly the psy-
cholonical and sociological problems of their
ovn industry and even physiological aspects
have not been as fully appreciated as the
background to many of our physical environ-
mental controls should demand. Today, we
arc realizing that they are important, not
only in day-to-day policies of salety and ac-
cident prevention, but in routine processes of
personne}  control and personnel 1nanage-
ment.

The engincer is rapidly expanding his
Fnowledge and  his influence  into these
newer fields, because feasibility studics of
new mining ventures recognize them as fac-
tors in the ultimate success of the enterprise.
Educationally, the miniug enginecr must l).c
trrined to think in these broader terms. His
is often the decision on problemns that em-

brace, or are influcnced by, other training
and disciplines which jmpinge upon I}is own
professional responsibilities and \)'luch are
coming more and more into his orbit. )

I am impressed by bath the potential a'nd
the problems of the north, problems which
lic within the sphere of responsibility of th.e
management of single enterprise communi-
ties, of which the mining industry provides
the principal examples. 1 consider that an
understanding and - fuller :\ppr(‘ciatifm of
these prablems should be included in the
present day training of mining enginecers,
upon whom will fall the future task of plan-
ning, and bringing into production, the min-
cral resources of this continent.

Even established managements may find it
lieneficial to recast their thinking and modify
their approach to industrial problems thx}t
are constantly in a state of change as indi-
viduals and communities develop their self-
expressions and modify their attitudes to-
wards environmental conditions. In many of
the older mines, it may perhaps be difficult
to adjust fully to the changes and tempo, not
only of newer technological development,
but present day trends in social and person-

ality adaptations. The management of newer
mines can grasp the opportunity to analyze
and bencfit from the broader approaches. In
our joint planning, as nining enginccr.s con-
cencd with the training for, and npp]:caflon
of, our profession, all aspects of the miner
and his environment must necessarily be
considered.
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By ROBERT II. McPIIILLAMEY

Ass’t. Solicitor, Mines and Coal Research, Office of the Solicitor,
U.S. Departiment of the Interior, Washington, D.C.

An interest in salcty in all phases of in-
dustry, particularly the mining industry, is
manifested in various forms of positive ac-
tion to promote and improve safcty and is
being carried on by iml]ividunl companies,
mining associations, safety organizations, mi-
neral trade associations, employce organiza-
tions, and by agencices of the State and Fed-
eral governments.

One method of positive action in the ficld
of mine safcty is the enactinent of a law,
This method does not always meet with uni-
fied agrcement when the law provides for
the entry of the Fedcral government into a
field of activity, whether it is in mining ac-
tivities or some other industrial activity.
Some would prefer that cach segment of an
industry develop its own safcty programs,
adapted “to its own pcculiar conditions—in
short, “sclf-policing”. Others would prefer
that authority to develop and administer
salety codes, standards, or regulations be lcft
at the state or local level. The position is
taken by somc that the activitics of the Fed-
eral govermment should be confined to im-
proving health and safety research, training,
and the collection, compilation, and analysis
of accident statistics. The Federal Metal and
Nonmetallic Mine Salety Act is a composite
of all those views, and there is room for all
to operate concurrently, .

The purpose of the Act is to promote
health m‘;l safety in metal and nonmetallic
mineral industrics; or, expressed in a differ-
ent manncr, to reduce the accident rates and
improve health and safety conditions in min-
ing and milling opcrations.

Having expressed a purpose what does the
Act do to accomplish it?

1. Tt cstablishes a Federal program of sys-
tematic inspection of those operations of
each mine the products of which regularly
enter conumieree, or the operations of which
affect commerce, and it requires the devel-
opment, promulgation, and enforcement of
health and safety standards. Thus, the Fed-

al government is injected into the promo-

tion of health and safety in o !

nonmetallic industrics.
2. The Act pravides for & wodific § i
Federal-State program of inspections - Ly
an agency of the state has adegrat: 1«1
authorily to enforce ils own cxiztine jv-lih
and safety standards which in the jud-
2 of the Sceretary of the Interior ov: sl
tially as cllective as the mandatory stindart;
promulgated and adopted by the Heeiciay,
and which provide for inspection at Jeast jn-
nually of mincs other than quarrics and sand
and gravel pits that are subject to the Aot,
This aspect of the law alfords the opposin.
nity for, and emphasis on, the deved pracat
and administration of health and it
codes, standards, or regulations

.t
et

by
States. The State plan provisions of ¢ 4
will be discussed Jater in more detail.

3. The Jederal government js frathe e
jected into the program of positive netivn ©
the area of health and safety research, {inin-
ing and the collection, conmilation, vl
analysis of accident statistics. ‘The Mot e
vides that expanded programs shonld b e
veloped for the cducation and training f
employers and employces in the 1erog:it’ o
avoidance, and prevention of aceid
unsafe or unhealthful working ¢o
the mines. The use of the term “o+;
programs is a recogunition of what
reau of Mines has heen doing for years,
the cooperation of employcrs and craplose s,
The Act further provides that operetor: i
mines shall submit, at least anonually an.t ot
such other times as the Secrctiny of the e
rior deems nccessary, reports of el
injuries, occupational discases, and .k
data, and the information obiained i
these reports shall he compiled. @l
and published, either in sammars o ot
form. Al the information and repcs
published and released 1o any inter
son and they shall bhe made woathiit - e
public inspection.

4. Where does “self-policing” Gt e '
picture? Standards may be oty '
promulgated; statistics mayv be

e itee

ith
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OCTOBER 28-31, 1968 / CONRAD MILION I'OIEL, enisirp

The Congress is always a big week, a worllnhil- - -
for the 13,000 safety people who attend.

At the ‘68 Congress you can meet other safcty 1--win,
with the same problems and responsibilitizs a7 woure i,
Y_ou can exchange views and ideas on aceid-it 1
tion, health, hygiene, and fire prevention...on =1

in industry, traffic, school, at home and cir e Faeps,

You can see the largest of all safely equipmant ehibils
at the Congress . ., an opportunity for you lo ke v li.
informed buying decisions for your corpany.

This four-day educational program, planns:d e NS
sented by the National Safety Council. can b Vet
most thought-provoking, most worthwhile saj~iy -
rience in 1968. )

Make plans early to attend the 1968 Congress »uf bring
the other people in your organization who ha.y :n°
responsibilities.
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Research and Contest Committee—E. D. HanviLie (Chairman), Chicago, Burlington &
Quincy Lines, Chicago, Ill.; E. H. BLewen (Vice Chairman), New York Central System,
Cleveland, Ohio; W. C. Laraway, The Delaware & Hudson Railroad Co., Albany, N.Y;

L. R. TiLwy, Peoria and Pekin Union Ry. Co., Pcoria, Il; G. M. Dyen, Jn,, Kentucky &

r

Indiana Ferminal R. R. Co., Louisville, Ky.

Audio Visual Aids Committee—M. M. Ecnovrs (Chairman), Western Region, Norfolk &. 2

Western Ry. Co., St. Louis, Mo.; C. W. Bawey ( Vice Chairman), Duluth, Missabe & Irez -
ilange Ry. Co., Proctor, Minn.; L. E. Wact, lllinois Central Railroad, Chicago, Ill; E. G.
11ysk, The Pullman Co., Chicago, 1ll.; H. A. Hirr, Richmond, Fredericksburg & Potoms¢
R. K. Co., Richmond, Va. :

Railroad Highway Traffic Safety Committec—G. J. Barny {Chairman), Chicago, Milwaukes,

St. Paul & Pacific R. R. Co., Chicago, Ill; D. F. Girrorp (Vico Chairman), Chicags : :
Great Western R. R. Co., Oelwein, Towa; °H. C. DavrtoN, The Louisville & Nashville . :

R. R. Co., Louisville, Ky.; H. E. Smavcunessey, Erie-Lackawanna R, R. Co., Cleveland,
Ohio; °D. P. RusstrL, Canadian Pacific Railway Co., Montreal, Que., Canada; *W. V.
Haves, New York Central System, New York, N. Y.

Ilome and Off-the-Job Committee—]. L. Younc (Chairman), Southern Pacific Co. (T &L ¥

Lines), Houston, Texas; W, B, GrooME ( Vice Chairman), Union Pacific Railroad, Oms-
ha, Nebr,; B. M. Deaven, Kansas City Southern Lincs, Shreveport, La.; R, W, Bowuy,
Bessemer & Lake Erie R. R., Greenville, Pa. :

Membership Committee~F. R. ErLis (Chairman), Reading Ry. Co., Reading Pa; C.E

GanceroN (Vice Chainnan), Bangor & Aroostook R. R. Co., Bangor, Maine; R. G {1

Lunguist, Northern Pacific Ry. Co., St. Paul, Minn.; J. H, GrrnLan, Chicago Rod
Island & Pacific R. R. Co., Kansas City, Kans.; S. E. CavarLieni, New York, New Hava
& Hartford R. R. Co., New Haven, Conn.; C. A. Bincg, Jr., Missouri-Kansas-Texas R. R

Co., Denison, Texas; J. L. Young, Southern Pacific Co., (T & L Lines), Houston, Texx; .

W. J. M 7 onewes, Union R, R Co,, E. Pittsburgh, Pa.

on

y- Co., Spring-. §.

Crrtie sy

Railtroed

- § Nominations and Elcctions Committee—°T. L. HiLpEprann ( Chaimman), Soo Line Iai'ersd

Co., Minneapolis, Minn.; *W., V., Hays (Vice Chairman), New York Central Systen, ™o
York, N. Y.; °D. P. RusseLr, Canadian Railway Co., Montreal, Que., Canada,

Progran Committee—R. P. Lrrrre (Chairman), Elgin, Jolict & Eastern Ry, Co., Jo!'=t, 1,
J. L. Youne (Vice Chairman), Southem Pacific Co. (T & L Lines), Houston, Texas; . It
BaNNERMAN, Capadian National Railways, Montreal, Que., Canada; G. M. Conve, i
Ry. Co. of Chicago, Chicago, Ill.; J. T. ANpREW, Great Northern Railway, St. Taul, M. -
J. C. MacKenzie, The Alaska Railroad, Anchorage, Alaska.

_ Publications Committee~N. J. ANvrews (Chairman), Ilinois Centeal lailtoad, Chinneee, Y20,
W. J. McPmuvries (Vice Chaimman), Union R. R. Co., E. Littsburgh, Pa.; §. Vv, Mo
vicx, Great Northern Ry. Co., St. Paul, Minn,; O. W. Smith, Grand Trunk Westera B4
Co., Detroit, Mich.; Roy S. ENo, Denver & Rio Grande Western R. R. Co., Dinvr, Cote,

¢ Tralning Committee~J. C. Buckmneram (Chalrman), Lehigh Valley R. R. Co., Bethic!r,
Pa; D. D. Bamp (Vice Chairman), Atchison, Topeka & Santa Fe Ry., Chicagn, I
*T. L. Hiwoeeranp, Soo Line R. R. Co., Minneapolis, Minn.; J. G. BeLpitars, Toronin,
- Hamilton & Buffalo Ry. Co., Hamilton, Ont. Canada; °W. V. Haves, New York C-it.zl
System, New York, N. Y.; W. R. Brown, Lake Region, Norfolk & Western Ity. Co., -
land, Ohio; K. L. Parruce, Chicago & North Western Ry., Chicago, Iil.

" $taf Representative—L. W. Durron, National Safety Council, 425 N. Michigan v, -7 ¢
cago, Il1. 60611 :

- %Past General Chairman
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OFFICERS OF THE

WQOD PRODUCTS SECTION
NATIONAL SAFETY COUNCIL 1967-68

Cenerel Chairman—TRoy F. Powert, Potlach Forests, Inc., Warren, Ark.
Vice Chairman & Program Chairman—K. L. GresoN, Georgia Pacific Corp., Portland, Ore.

Newsletter Editor—C. R. Rustraever, Canadian Forest Products Ltd., Vancouver, B. C,
Canada.

Sccretary and Membership Chairman—Howanro A. Cuntis, Simpson Timber Co., Shelton,
Wash.
Sawmilling Committee—Denton Snert (Chairman), Tremont Lumber Co., Joyce, La;

°W. M. Arnison, Council of the Forest Industries, Vancouver, B. C., Canada; J. A, Bam,
Arkansas Dept. of Labor, Little Rock, Ark,; ®James Gnapy, Western Wood Products

Assn., Portland, Ore.; S. L. Grecory, Pope & Talbot, Inc., Portland, Ore.; RaLriz HARDING, -
International Paper Co., Long Bell Div., Amboy, Wash.; Louis B. HoeLscnen, Weyer-

haeuser Co., Tacona, Wash.; Cuances H. Jones, Michigan Mutual Liability Insurance
Co., Chicago, Ill.; LioNeL Lanony, Southern Pine Assn, New Orleans, La.; Geonce
Nowmuts, Council of the Forest Industries, Vancouver, B. C., Canada; Louts Posey, Die-
‘mond National Co., Northwest Lumber Div,, Cocur d” Alene, Jdaho; ®*Tuomas L. Ras-
MusstN, The Connor Lumber & Land Co., Laona, Wis.; STEVE Scriunent, Dierks Forests,
Inc., ot Springs, Ark.; °E. A. Rores, Weyerhaeuser Co., Longview, Wash.

Logging Committce—Jenny W. Nerreuvicne (Chairman), Southern Timber Operations,
Crown Zellertbach Corp., Bogalusa, La,; J. A. Buows, MacMillan, Dlocdel and Powell
huiver, Ltd., Vancouver, B. C., Canada; ®Joe T. Dunror, Dicrks Forests Inc., DeQueen,
Ark.; R. K. Lewis, Ravonier Inc., Hoquiam, Wash.; Jenny MEeaseL, Herman Wilson
Lumber Co., Leola, Ark.; T. J. Muscurr, Timber Operators Council, Portland, Ore.; *T. E.
Nonru, Rayonier Canada Ltd., Vancouver, B. C., Canada; Haxwoop Nutr, Roy O.
Martin Lumber Co., Alexandria, La.; G. R. Porrs, Forest Products Accident Prev. Assn.,
Toronto, Ont.,, Canada; A. F. Romnins, Crown Zellerbach Corp., Portland, Ore.; Jony
Tunceoy, Qucbec Lumber Industries Safety Assn.,, Quebec. City, Que., Canada; Frep
Wang, Northem Interior Lumbermens Assn., Prince George, B. C., Canada; Hamny
Zweic, St. Regis Paper Co., Tacoma, Wash.

Veneer and Plywood Committee—E. E. SurnerLIN (Chainnan), Georgia Pacific Corp.,
Crossett, Ark.; °J. S. BowaaN, United States Champion Plywood Corp., New York, N. Y.
Staxtey Butcuen, Bureau of Labor Standards, U. §. Dept. of Labor, Washington, D. C;
D. L. Cayenoxn, Hartford Insurance Group, Pine Bluff, Ark,; Hanny L. Duxcan, United
States Champion Plywood Corp., Atlanta, Ga.; STovaLL FARMER, Georgia Pacific Corp.,
Crossett, Ark.; L. W. Hacenur, Lumbermens Mutual Casualty Co., Chicago, Ill.; Jacx
Mearey, Employers Insurance of Wausau, Portland, Ore.; WiLLiaM NeLLER, Hay Div,,
Weldwood of Canada Ltd., Woodstock, Ont., Canada; WayNE Panken, Hunt Lumber Co.,
Inc., Ruston, La. Gus R. Puruies, Georgia Pacific Corp., Augusta, Ga.; *Erne H.
ReevEs, Forest Products Accident Prevention Assn., Toronto, Ont., Canada; R. G. Smrts,
Cascades Div., U. S. Champion Plywood Corp., Lebanon, Ore. .
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Fumniture and Millwork Committece—Rovrnr J. Dunnacan (Chaitman}, Nostly Cocling
Dept. of Labor, Winston-Solem, N. C.; V. K. Anprmson, Krochler Manufactorine i,
Binghamton, N. Y.; James M. Branpronn, Consolidated Underwriters, Kansas City, S
*R, C. Cruroness, Cooperage Div., National Distillers Products Co., Mewmphiz, Teig
*Roy E. Jomnson, Krochler Manufacturing Co., Kankakee, Ill; °Ilems A, Lanwe,
Employers Insurance of Wausau, Wausau, Wis.; Pere Lea, United Fumiuniz Corp,,
Lexington, N. C.; Baray HoLuay, Hickory Manufacturing Co., Hickory, M. C.; Grouce
ScuNEDER, Andersen Corp., Bayport, Minn.; 1. W, Suvrr, Jos, E. Seagram & Sous, Inc,,

. New York, N. Y.; W. D. WLiams, Krochler Manufacturing Co. of Kentucky, YLovinvilly,
Ky.

Liaison with Cooperage Association—], W, SmutT, Jos. E. Seagram & Sons, Ira, 1o Torl,
N. Y.

Coordinator-Cameron Award—*Tnomas L. Rasmussen, The Connor Lumber & Land Co,,
Laona, Wis. “o-

Nominating Committee—*Tromas L. Rasmussen (Chairman), The Connor Lumber & Liand
Co., Laona, Wis.; *JamEes Grapy, Western Wood Products Assn., Portland, Oio; ©J. S,
Bowwman, U. S. Champion Plywood Corp., New York, N. Y.

Staff Representative—EpwARD J. SepLACEX, National Safety Council, 425 N. Michizan Ave.,
Chicago, Illinois 60611.

* Past General Chairman,




OFFICERS OF THE

TEXTILE SECTION
NATIONAL SAFETY COUNCIL 1967-68

General Chairnian<1. M. Davivson, Division Engineering Manager, American Mutual
Insurince Companics, Atlanta, Ca.

Vice Chairman—Lyyman CunninciiaM, Safety Director, E. T. Barwick Mills, Inc,
LaFayctte, Ca.

Scerctary—Bnuno J. Dyevon, Personncl Administrator, Joanna Western Mills Co., Chi-
cago, I

Newsletter Editor—Jasies F. Joxes, Asst. to Manager, Engineering Dept., American Mu-
tual Insurance Companies, Atlanta, Ga.

Engineering and Health Committee—S, L. SwearenciN (Chairman), Supervisor Safety
and Plant Protcction, Fiber Industrics, Inc., Salisbury, N, C.; *A, E. ConNELLY, Salety
Supervisor, E. 1. duPont de Nemours and Co., Martinsville, Va.; W, E. Vinson, Amer-
jican Mutual Insurance Companics, Atlanta, Ga.

Lducation and Training Committee=IFrep L. TitackstoN (Chairman), Claims Adjuster,
Abney Mills, Anderson, S. C.; Raymonp E, Mack, Safety Supervisor, Firestone Textiles,
Inc., Gastonia, N, C.; Mns. OLive B. Coornce, Personnel Manager, Doughboy Plastics
I'ruduction, Iuc,, West Helena, Ark.; W. P. Gruen, Jn., Springs Mills, Inc., Fort Mill, S. C.

Membership Commiittee—~Vineiw Eackies, Division Safety Dircctor, Beaunit Fibers, Re-
scarch Triangle Park, N. C.; Fnep Dennick, Safety Supervisor, South Carolina Industrial
Connnission, Columbia, S. C.; °1. S. Baucoas, Director of Safcty, North Carolina Indus-
trial Conmmission, Raleigh, N. C.

Synthetic Fiber Commitice—°Rosert 1. Banr (Chairman), Safety Supervisor, IRC Fibers
Div., Midland-Ross Corp., Painesville, Ohio; °B. S. Strexcrir, Safcty Supervisor Mon-
szplo Company, Greenwood, S. C.

Cotton Ginning Committce—Ropent Corrins (Chairman), Executive Vice President, Ar-
l:ansas-Missouri Cotton Ginners Assn,, West Memphis, Ark.; Arrnur B. Bonp, Educs.

tion Specialist, Production & Marketing Div., National Cotton Council, Mcmphis, Tenn,; 4

Vinzox P Moonr, Engincer in Charge, U. S. D. A. Ginning Research Lab., Leland,
Mi-s; Avvnen M. Pexorerox, Estension Agricultural Engineer, Dallas, Texas.

OF-The-Job Committee—°Cuances L. Troansen (Chairman), Corporate Safety Director,
Mohasco Industries, Inc., Amsterdam, N. Y.; *Cuy Booker, Safety Supervisor, Monsanto
Company, Pensacola, Fla.

ire Committee~Jonun M. McAurmNe (Chairman), Supervisor of Safcty and Plant Pro

tectior, Celanese Fibers Company, Rock Hill, S. C.; *Fonnest N. Perry, Safety and

Benefits, Dan Ri " “*ls, Inc., Danville, Va.

Publicity and Associotion Committee—*GLENN C. FLyanne (Chairman}, Ceep, '
Director, Celanese Corporation of America, Charlotte, N. C.; *Mas Iy CoAvr s
to Director of Personnel, Collins & Aikinan Corp., Albemarle, N. C,

Rules and Rcgulations Committee—~W. C. Cnrrr (Chainman), Safcty Dircetor,
Carolina Dept. of Labor, Raleigh, N. C,

g
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Contest Comml.nce--'E. L. Permenter (Chairman), Scnior Div. Service Representative,
Loss Prevention Dept., Liberty Mutual Insurance Co., Spartanburg, S. C.; R, W. I\,
In, Plant Manager, P.F.M. Division, Johns-Manville Products Corp., Mashville, M. C.

. Nomination Commitiee—Guy A, Booxen, Safety Supervisor, Monsanto Company, Testiles

' Div., Pensacola, Fla.; B. S. Stnenctn, Safety Supervisor, Monsanlo Company, ‘Textitox
le., Greenwood, S. C.; Mus. Iva C. Avens, Asst. to Dircctor of Personnel, Collins =
Aikman Corp., Albemarle, N, C, .o

Advisory Committce—B. S. Streneri;; Guy A. Booker; Mns. Ipa C. Avens; A B Cors
NerLy; Formest N. Perry; E. L. Permenten; H. S. Bavcor; C. L. Tnorpaun; B, 1
Bann; GLenN G. FLEMING; Jonn G. SAYERs. .

Staff Representative~Tiomas F. Powens, National Safety Council, 425 North Micliem
Ave., Chicago, Iil. 60011 '

*Past General Chairman




