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Industrial Dusts

WEDNESDAY MORNING SESSION

October 13, 1937

The meeting was called to order by Chair-
man A, S. Rewula, Executive Secrctary, In-
dustrial Relations Counselors, Inc., New

.

York City, and Vice-President {or Engineer-
ing, National Safety Council, who _ intro-
duced the speakers.

' "l'”WWﬁa’t Industrial Dusts Are Harmful? Why?

By SENIOR SURGEON R. R. SAYERS
Chief, Division of Industrial Hygiene, U. S. Public Health Service

. Wtile dusts exist everywhere in the at-
mosphere, it has been recognized for cen-
turies that workers in certain  dusty
occupations are less healthy than those not
so, exposed. The number of persons ex-
poked-$n dusty occupations comprises one
of the largest industrial groups. The occu-
pational discases of workers in dusty at-
mosphieres have been found to be due to
entrance of dust into the svstem by inhala-
tion, by -ingestion, by direct absorption
throurh the skin, by irritation of the skin,
_or by a combination of the foregoing.

The suspensions of particulate matter in
air have heen broadly termed dusts, fumes,
and smokes. Such 2 classification is neces-
sarily arbitrary, sincc-the line of demarca-
tion between them is not very sharp, and
the chief differentiation is Lased ofi the size
of the particles. Investigations by the Pub-
lic Health Service in dusty industries® re-
vealed that aliout 70 per cent of the dust
particles examined were Letween 1| and 3
microns in size, only about 20 per cent were
less than | micron, and the median size was
1.3 miecrons. Industrial dusts are mainly less
than 10 microns in size. However, fibrous

- dusts in the air, such as asbestos, have been
found to contain particles as large as 200-
400 mircons in the greatest diameter.

\While, generally speaking, according to
Collis, dusts are more injurious as their
chemical composition differs from that of
the human hody, or from the elements of
which the hady is normally composed,’ it

85

is difficult to establish a comprehensive,
definition for toxic dusts, Solimann,® after
analysis of various definitions for poison,
felt that it is very difficult to give a definition
which will not be ambiguous in some cases,
but believed that the following covers most
of the points which must be considered in
classing a substance as such: -

"A poison is any substance which, act-
ing directly through its inherent chemic
praperties, and by its ordinary action, is
capable ot destroying life, or of seriously
endangering licalth, when it is applied to
the hady, externally, or in moderate doses
(to 30 Gin.) internally.”

Some dusts are known to be poisonous,
while others, in the concentrations usuailv
encountered, are comparatively harmless.
However, it may be stated that breathing
dust in high concentration is nnt desirable.

According to Frirhall, the damace arising
from the inhalation of toxic dust may be
cither local or remote, and depends upon
whether the material is a protoplasmic poi-
son, whether it is caustic in reaction, or
whether it is absorbed into the blood stream
and carricd to other centers which are in
turn atfected.*

It is now well established that exposure
1o certain kinds of dusts, such as those von-
taining considerable quantities of free silica,
has increased the morbidity and mortality
rate from respiratory diseases; while me-
tallic dusts, such as lead and its compounds,
















helow . sillion particles. They seem will-
ing tu graduate upward to 20 million for
medium silica and 50 miltion for Jow silica
pereentages. Five million particles is virtually
dust free, aml is very difficult and expensive
t achieve and maintain, The declaration of
saiety of the installations must remain in the
hawds of the medical and hygiene groups in
whose hands now lies the responsibility for
determining the hazard.

We now entur the chapter of onr discussion
intended to demonstrate that dust control s
g job, that it must be given
~eentific treatment, not guess work, applying
engineering methods which are based upon a
Ruowledge of physical law, the behavior of
dint, the performance of air-moving machin-
ery, ctc .

Prerequisite Knowledge

L.ct me recite brielly, a few of the things
which, in my opinion, the cngincer should
kuow to do this job correctly. He must know
how to make a survey, Surveys depend upon
sampling, amd sampling is not a catch-as-
catch-can proposition. It involves the place,
the time, the frequency, the amount in a sam-
ple. and the aumber of samples s that maxi-
nung, minimam and average dati mean some-
thing, o that credibility can be given them,

For the type oi sample involved he must
know how to weigh or conmt respirable dust,
as distinguished from large masses of non-
respirable dust which complicate the picture,
He st know how to ubserve the sources of
dint fluds as distinguished feom conditions
wi normal dustiness. He must know  the
sources of dust amd the principles involved
in the dispersion of dust. He must determine
how much dust enters the problem because it
i< part of the material, and what dust is
created in the process by the Sracturing of the
material,

Any less survey camot tell the engineer
what his task of dust control is. To visualize
that task intelligently he should know the
phy of lrowsian motion, laws of resist-
ance to the motion of particles moving in air.
hoth when the air is in turhulence and for
streani-line motion. He should know terminal
velocities, novements due to centrifugal wo-
tion; Nocculation and the effects of air motion
and the effects of humidification on it. He
must know all about the difficultics of wetting
and what is known about overcoming these
diftivultics, e shonld knaw the several clec-

trical phenomena which bear upon dust b
\Jhavior,

Thoswe are all principles of physies which
explain the hehavior of dust:gind wpon which
engincering practice must be hased, They
must be understood and be taken into account.

. Dust control is not a matter anly of general

ventilation 3 the engincer must study the pro-
duction as well as the dispersion. The problem
should he analyzed 1o determine the applica-
bility of scgreation, enclosure, wetling, local
exhanst and general ventilation,

In some instances, substitution of non-haz-
arduns material, or non-dust-producing oper-
Ations may have specific application, and they

* shoukd be explored first. This implics plant

"ing. :\ir-tlt‘.‘l

engineering. I am convinced that many bad
installations are bad hecause plant engincering
was not used, In the designing of exhaust
systems installed to capture the dust at the
points of generation, the physical behavior oi
air moving toward howds and in ducts must
he known, and that knowledge used. ch
system must consist of collection houls, pip-
g plant and a source of suction,
Before sclecting a hood for a job the engincer
must know dust dispersion by dynamic pro-
jection as well as dust dispersion by air cur-
rents, and design the hood accordingly.

Knowledge Nceded

‘The acro-dynamic characteristics of suction
Junnds appear to be little known because little
thought was given to them in designing
thousiands of howds which can be fouml every-
where in industey, Al the possihility for
entrapping dust and much of the efficiency oi
the system lies in this factor,  Air velocity,
static suction, and rate of air flow are all
related, amd they must be known. It is essen-
tial to use high velocity of air in certain types
of exhaust systems to entrap dust projevted
at high vclocities as in the case of a granite
surfacing machine, and low velncities must be
used in others, as in the case of cleaning
ashestos fibre of dust to prevent wasting
matcrial.

- of air and its velocity st be
nincd, then the piping should be de-
signed to take into account the behavior of
air-flow through pipes at low and high veloe-
itics, Where the problem is complicated by
the large sized particles which go along with
the fine dust, how these behave must be taken
inte account, Pressure losses are very impor-
tant elements in the design of an exhaust

systent, L.oss at the houds, loss at the bends,
and loss in the ducts must not be guessed at,
Pipe design must take into account the gage
of the metal and reinforcing to withstand
pressures and crasion,

The selection of a fan and its motive power
is a watter of calculation, not guess work.

.+ Power consumption in the system is calcula-

ble. fans follow certain laws, so the engincer
must know the behavior of axial flow, pro-
peller type, radial flow, paddle wheel and
other fan performance.

More physics and cogincering caleulation
goes into the air-cleaning apparatus. The
selection of gravitation, inertial or filtration
method depends upon what the dust is, the
calculation for any methods requires knowl-
cde of discharge through stacks, the deter-
mination of sizes of sctling chamhers; the
behavior of cyclunes. The use or non-use of
a filter. and if so, what type, how it should
perform, how big it should be, what kind of
resistance and how much each kind offers, to
say nothing of their proper location with
relation to cleaning, accessibility, etc., are all
items fur accurate engincering determination.

Apparatus to check the behavior of installa-

\

tions must he . _and ysed. Peifin
caunot be feft 1o guess work. Supplying ~
cient air to be exhausted is part of the p
lem. The same may be said of heating

Do [ give the prablent tno severe & l:\
up? I think not. Remember Jhese two this

I. You are dealing with nazarduus m
rial so small in size and so little of it
weight that it is as invisible as the div
hears it. .

2. Physical laws involved i the el
of dust and air do not permit inespan
methods of control. I am acquainted
hudgets st up for this purpose which amg
to more than a qguarter of a mitling dafl
and [ know of many where 60 tc 80
dollars is involved.

The need for this much enginee ‘ing is
ognized by men who know. Al ady
has heen doue toward getting the kuow ‘l‘
into hawlbaok shape. DPerhaps the best:
of this sort to date is “Fundamenals Relat
to the Design and Operation >f Fah.
Systems™ developed wnder Amer.can Sta

ards Association procedure.

The Doctor’s Part in Controlling Dust Hazards
By A. D. LAZENBY, M.D., F.ACSS.

Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

Considerable confusion has existed in the
past as to just what is the physician's func-
tion in the prevention of dust diseases, and
just what is the cngincer’s. Jt is very ob-
vious upon even casual thought that the
two sciences must work hand in hand in
their efforts to solve the problem.

‘The physician through his special teaining
must be able to tell the enginecer what dusts
are dangerous and what are not. He must
know how those dusts enter the body and
the manuer in which they do their harm, He
must be traioed in the examination of per-
sons who are to be cmployed to work in
dust, and to discover thuse who arc already
discased, or are peculiarly susceptible to
dust discase. He must be able to detcct the
first signs of disease in workers who are
exposced to dust, and must be prepared to

recognize the discise when it is fully «
veloped. .

It is not necessarily the physician's fus
tion to analyze dust. That is a task for ¢
chiemist and the petrographer. It is not |
physician’s function to coun: the particles
dust in a given industrial atmogphicre. Th
in reality, is the function of the engincer.
is not the physician's function 1o dev
ventilating  cquipment for the removal
dust, nor even to be morse tHhan an adv
as to the means that mnst be adupted
render the atmosphere safe,

The physician neverthicless must correl,
with his medical knowledze and with |
studics of the industrial worker the findir
of the engincer. A diagnosis of silico-is, |
example, requires not merely characteris
occupational history ard characteristic phy




(8 25, but the knowledge as well that
the pa.cnt has been exposed to hazardous
dusts in dangerons concentrations,

Al dusts when iuhaled in excessive
quantitics may be considered as harmful, but
only a few can be regarded as dangerous.
From the standpoint of their dangerous
peopertics, they may be dividal into three
general groups. .

-

L Those which are dangeerous heciuse of
their poisonon on, stich as dead, wesenie,
mercuey, and similar subistances,

2. Those which canse onty irritation in the
respiratory tracl, n:suhm" m ~m|| unuh-
tions as bronchitis or locul i

We bhave no real knowledge as to .
figures, but as a simple rule, we can adopt
for practical purposes the thought that the
human body ¢an \\llh\hml sccessfully a
concentration of dust contiining 100 per cent
silica_aioxide in a particulate size less than

microns, in a concentration Not i excess
of 5,000,000 partictes per cubic foot, [0 we
decrease the pereentage of dioxide
present in the dust, we can uwrrcﬂuuulmg
increase the concentration with cnulp.lnll\
safety. We must, of comse, take into ac
count the portion of the wogker's time speat
in the dusty atmosphere.

To arrive at a rough conception of a safe
)

such substances as vegetable fibre, cork dus!.
Hlour, <l‘\rrl|, and other relatively muoruum
organic or inorganic materials,

3. Those which tend to produce fibrosis
of the lungs, thereby predisposing to rcsplra-
tory lu[cc(mns especially tuberculosts, such
dusts as cstos, silica dioxide or mag-
ucsium sificate.

I shall confine my remarks chiclly to
dusts occurring in the latter category.

It has been generally believed that the
harmful ciects of dusts inhaled into the
lungs depended more upon their physical
structute than upon their chemical, It was
believed, for example, that silica dioxide, or
quartz, was particularly harmful because of
its crystalline structure, and the hardness
and sharpuc(s of its particles. This concep-
tion is now known to be faulty, The dusts
which cause their damage by mechanical in-
terference with function are the dusts which
arc relatively i whose symy
are transitory, and which subside upon re-
moval from cxposure to the dust,

Chemical Eﬂ':ct Is Harmful

The discase of particular interest to us
tuday, silicosis, owes its harmful effects very
|Ir"c|) to a harmful chemical reaction oc-
curring between silica dioxide and the bod)
tissucs. It so happens that silica dioxide is
decidedly a tissue irritant to the hody, re-

zardicss of the part of the body it invades,
it causes local irritation, local destruction
of tissue, and the replaccment of that tissue
by scars.

Thus, given a dust cunlammh \nhu diox-
idc in sufficient cuucenlrauon. in sizes smalt
cnough lo permit its entrance to the ultimate
air spaces in the lungs, we have a situation
which nfTers danger to the worker.

€ we nmluplv the percentage of
free silica in a given dust by the total num-
ber of particles per cubic foot. If the result
is under 5,000,000 the condition may be con-
sidered relatively safe. I the result is over
3.000,000 the condition must he regarded as
unsafe.

Bear i mind too that sitice
a discase of great chronicity. Except in a
few exceptionmal instances it will require
from seven to thirty years for a worker to
develop advanced silicosis. It is evident too
that coincident dusts may cither retard the
development of silicosis or hasten it. Recent
rescarch scems to indicate that the admix-
ture of aluminum dust to a silicions dust
will greatly inhibit the reaction of the latter;
whereas a silicions dust conhined with some
alkaline coincident dusts may hasten the de-
velopment of silicosix.

is tally

Much research is now under way in prob-
lems such as this. \Ve have never learned how
to cure silicosis, bul we are learning r1|ud|\‘
how to prevent it. Our l\no\\lcdgt. in this
respect seess to be limited to the removal of
dust from the breathing zone of the worker.
Later discoveries may show us how to
smodify existing dusts with contaminant
dusts that will render silica dioxide i innocu-
ous.

Owing to its very great chronicity, it is
only the rarc case who actually develops
disabling silicosis during his industrial life-
tinie. It is realized, of comse, that excep-
tional instances take place, but the coincident
ravages of age usually keep pace with the
cflects of dust, so that much ~* the dis-
ability usually aftributed to silicoss is often,
in fact, actually attributable to other dis-
cases or incapacitics which advancing years
bring in their wake. To inc the great peril of
silicosis, the peril not only to the industrial

worker himsclf, but bis family, co-workers
and the public generally, is the accompany-
ing susceptibility to tuberculosis.

Complicated by Tuberculosis

Silicosis per se docs not kill. Tuberculosic
as a complicating factor of silicosis rare
reeeners despite treatment, and the ind
vidual so aillicted is not only totally dis-
abled himself, but a definite menace to all
with whom hie comes in contact, paticr
the feltow worker wha may have silicosis,
So pethaps the most important phices in
which the sevvices of the physician in a dusty
trade are neeessary are—first, alonyg lines of
m\mu‘ring and barring from exposure to
silicious dust those persons who may al-
rc‘ul\' have arrested tuberculosis; and sce-
onilly, discovering those persons already ex-
posad ta dust, possibly already silicotic, in
whom tuberculous infections may have de-
veloped.

Tt is well recognized that no individual
shoull be exposed to dust containing silica
dioxide until ke has undergone a thorough
physical, examination, including carcfully
made and interpreted x-ray flms of his
chest. It is likewise obvious to anyone fa-
miliar Nith silicosis that no person who is
exposed to silicious dust should be denied
the privilege of frequent physical examina-
tions and x-rays of the chest, not cotirely
to discover the existence of possible silicosis,
but to discover a coincident tuberculosis if
such exists.

A man so diseascd should, in protection to
himself and to all with whom he comes
in contact, he removed from indusiry. Let
me emphasize the uselessuess of a physical
examination, unless it be accompanicd by
properly taken x-ray Alms, except in cases
of gross tuberculosis.

It is the function of the physician, there-
fore, to conduct in a thorough and an intclli-
gent manner the pre-cmployment examina-
(mn of all persons who are to be cngaged
in a dusty trade. The purpose of this ex-
amination should be threcfold. First, to
discover and bar from employment in dust,
any peeson who is suffering from tuber-
culosis in an aclive, a quicscent or an ar-
rested state,

A possible exception might be made in
individuals suffering from a so called healed
primary complex, or a hcaled childhood in-
fection. It is well known that exposure to

silica dioxi ery Dledy o€t
1cti\ily a tune..cnlons Jevon whidh »
quic-cent or arrested, amd pee suelea
ivated, the thance- of e e
remolte, . .

The ‘second problem which conlron
physician al the |‘rc~tl|||)|u\ ment phy ~i
amination is whether a given jwdiv
by reason of wu-mhn physical b
more suseeptible to the dun.lummlll o
wnis than a novmal, Is e swilerineg,
diseases of the nose or upper 10540
tract, such as chironic sinsitis, disease
luiegs o air passages, or ohstructions
praduce mouth breathing?

\We must remember that sitica dio}
not dangerous untit it reaches the hant
that the normal unlnulml retains
nosc and the upper air passages &
quantity of the dust inhaled from the ;
phcrc In instances where this masal’
tion is disturbed, exposure to silica d
dust may be lhlwcrolh to that indi:
where it would not he to another.

It is helieved that certain discases
heart and circulation, of the Kidney s,
bly syphilis. chronic coincident disex
the lungs, all may render a mu an ot
ceptible to silicosis than nors The
cian at his pre-employ ment ex m.u-m
follow certain establishad criterin 1
respect, and har from exposure to dani
dusts thpse persons who througl o
discase may be more ready prey to si
or tuberculusis.

is e

Re-Examination Needed

After the applicant for cmplunnu
successiully passed his physical examis
aned s engaged in a dusty trade, the
of the physician is not yet ended, This
man must be periodically re-examined
to discover the early appearances ot
monary fibrosic, but what is cven nior
portant, ta dctect the early cvidenc
complicating tubicrenlous infection.

A man should not be dismisced froc
ployment in a dusty trasde merely beca
has evidences of non-disal iy <il
Workers in dusty trades, cspecially
cutters, moulders, potlery vorkers
similar craftsmen, ate usoally Lighly »
and it scems unfortunate fimte a soci
cconomic puint of view to duny lllll
ployment so long
to carry on, s} nee the aclu
abling qualities of silicosis arce in doul
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They should be denied cmployment in a
dusty trade if that condition is found at
pre-ctployment  examination, hut  they
<hould not be barred from continuing an
employment in whiclt they are already’ en-
yaged. Of course, in such instances you, as
engineers, must realize that you have failed,
because if you had kept the breathing zone
of the worker free from dangerous dusts.
silicosis would not be present on physical
examination.

In this work of preventing dust diseases in
industry, it should be evident that the closest
and most intelligent cooperation between the
physician and the engineer is necessary. The
physician must, through his knowledze and
research, tcll the engincer what dusts, or,
for that matter, what other substances used
i industry are harmtful. He must tell the
engineer how such dusts or other materials
citer the body, hiow they leave the body and
what they do in their passages through or
their residence in the body.

Must Make Analyses

The enwincer must in turn telt the physi-
vian of the harmiul 4luste and other sub-
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intervals, conferring with the physician in an
ctiort ‘to discover whether, in the light of
their joint knowledge, working conditions
are dangerous., He must develop and install
carctfully designed ventlating cquipment. He
must arrange for modification of chemical
and other industrial processes, where <uch
madification is possible, and must bend his
cfforts toward removing from the danger
zomne of the worker the oftcmding substance,
whatever it may be.

Too many engineers construe this function
loosely, They pass on to the physician as
his rcsponcxb:htv certain functions which es-
sentinlly are theirs: such functions as dust
analyscs, dust counts, and similar technical
duties.  All too often it is considered ade-
quate merely to install a fan.

Ventilating devices in dusty work rooms
must he constructed only after carcful en-
gincering study has given a knowledge of
the physical propertics of the air and of
substances polluting it. It is possible to
calculate to a very fine point the volume of
air that must be removed irom a given spot
ta-remove the dust originting at that piace,
and the cngincer maust approach his task

stances surrounding his aworkers., Fe must ~from just as scientific an :m:le as the physi-

make chemical and petrozraphic analyses of
the dustz, and other indicated analysez of the
atmosphere in the workshop, He must make
dust counts and check his counts at regular

cian approaches his.

)
‘There is no room in industey for lm|-~
hiazard methods on the part of cither the
physician or the engineer.

ADIOURNMENT
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cnurse, some simifarity of procedure in di-
recting the work of any man on any joh: hut
ditverent industries employ such dilferent
trpes of people, mrler sueh a2 wide variety
of circumstances, and  place such a diver-
mence of regquircments temy thom that the
* problem of supervisory training in its more
comprchensive aspects is peculiar to cach
type of industry.

The seneral treatises on leadership give
the groundwork. but the subject matter for

any supervisory ‘training course {of any par-
ticular industry lies within that imlustey, We
must go ot and seg how eur joh is being
supervised noww ;s analyze the procedure of
every foreman and supervisor compare them
and seleet the hest: ook upeon supervision as
a process in itself, and sce how best to direet
the work of the people, It is a long, tedinus,
aud costly process, but one which, carried
through to completion, will pay dividends in
the end.

WEDNESDAY LUNCHEON SESSION
" October 13, 1937 -

The \Wednesday Lunclicon session of the
Cement and Quarry Sections was addressed
by Isaiah Hale, Swuperintendent of Safety,
Atchizon, Topeka and Samta Fe Railroad,
who spoke on "The Common Sense of

Saicty.” The address was subctantially the #
same as another address by Mr. Hale befare
the Steam Railroad Meeting. The complete
paper will be found in the Steam Railroad
section of this volume. .

WEDNESDAY AFTERNOON SESSION
October 13, 1937 :

Work of the National Silicosis Conference
By R. CAMPBELL STARR

Assistant Safety Engineer, U. S. Department of Labor, Division of Labor Standards,
Washington, D. C.

Silicasis is steictly an occupationad discase.
Medical seienee has not reported siliea dust
as affecting any individuals except those who,
over relatively Jong periods of . time, have
worked in an atmasphere where the air
which they breathe contained excessive con-
ceutrations of free siliea.

The interest of the U, S. Department of
Labor in a broad social and cconomic prob-
lemt cuch as this hias its origin in the Organic
Act, cticetive March 4, 1913, which ereated

the Department. This act, amene other
things, gives the Department of Labor the
duty “to foster, promote, and develup the
welfare of the wage carners of the United
States, to improve their working conditions,
and to advance their opportunitics for profite
able employment.”

With this in mind, and helieving that
throueh joint effort of all concerned, much
could he done to eliminate the hazard, the
Sceretary of Lalwor called together in \Wash-
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of the hazard, the fact must be recognized
that mntil silicosis has been  wiped out,
workers who now have the disease, as well
as those whio may contract if, must recvive
workmen's compensation just as do those
workers who ave injured in accidents,
Accordingly, the committees of the silico-
sis conference were unanimous in presenting
the following recommendations :
Coverage for silicosis in the compensas
tiot acts of all States.
This coverage should be compulsory.
Pecause of competition between the
same or similar industries in various
States, the laws, rules, and regulations of
the several States should be as uniform as
practicable,

Should Be Insured

The employer ‘should insure his obliga-
tion {or compensation cither through self-
insurance subject to the posting of ade-

- quate {unds, or with an authorized -
surance institution,

Insurance should not be denied any em-
ployer, provided the State authoritics certi-
fy that he complies with the State require-
ments as to proper safe working condi-
tions, and pays the premiums involved.

Waorkers having aciive pulmonary tuber-
culosis amd xilicosis should be removed
from employment. Such workers shoukl

he granted suitable compensation payments
and medical care.

Workers disabled {rom silicosis  (Iunt
with no tubereulosic) should ultimately
hie granted the same amount of compensae
tione as those disabled by accidental in-
jury,

_ Two years iv a remsomable minimum
lmitation period for iiling claims sulse-
quent to the date of the last exposure.

Further Activities of the Department
of Labor

In carrying out its duly as stated in the
hasic law, the U S. Departmient of labor
has canceived that there ix immediate need

Following the address by Mr. Starr a
rouned  table  discussion of outstanding

" workmen's compensation for
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tor the conversion of known facts in the
medical and  engineveing ficlds  working
toward prevention, and in the teaal, insurance
amd rezulatory phases looking towared ade-
quate worknwen's compensation, into a prac-
tieal, readily understood prageam which will
adeyuately take care of the silicosis proh-
tem. :

In it program of conperation with the
48 States, the Department of Labor has in-
cluded a section covering silicosis and simi-
far dust discases. This breaks down into
three niain sub-headings: (1) Acsistance in
the preparation of reasonable and adequate
codes, rules, and regulations prescribing
methods of prevention; (2) assistance in the
establishment of equitable standards of
thoie em-
ployces disabled as a result of the disease;
(3) a wéneral cducational program among
State officials, factory incpectors, cte, so
that they will he equipped with adequate
knowledge concerning the disease, its
method of prevention, and its proper treat-
ment uneler the workmen's compensation law,

Follows Two Lines

This application program, which iz just
now getting under way has heen commenced
alony two principal lines: (1) The compiling
of practicai information councerning actual
dust control installations in typical silica
hazardous plants, tozcther with approxima-
tions as ta cost, not only of installation, hut
alsn af maintenance of dust cantrol cquip-
ment in such plants; (2) a program of visual
ceducation supplementing the <unmary and
{ull commiittee reports of the National Sili-
ensis Conierence. It is enntemplated thar in
thes field such media as filn strips, lantern
slides, posters, illustrated bulletins, ete, wili
be utilized. Further, in connection with the
various exhibits of the department, shown at
various large expositions, trade assaciation
mectings, labor and tecimical organization
meetings, cte., it is contemplated that much
fdctual imformation will he used, pointing
toward wayvs and means of correcting the
hazard and of establishing adeguate stand-
ards of workmen's compensation.,

hazards in quarry operation took place. This
conchided the Wednesday program.



Steam Railroad: Meeting

WEDNESDAY AFTERNOON SESSION
October 13, 1937

The sesston was called o order by WAV, mare, Md., who presided, introducing the =
Wood, Baltimore and Ohio Railroad, Balti-  speukers and dirccting the discussion,  «

The Past, Present and Future of Railroad Safety .
By J. M. SYMES

Vice President, Qperations and Maintenance Department, Association of
American Railroads, Washington, D. C.

No industry in the world requires move  pendability: grades and curves have been
diversified study and more exacting applica-  climinated or reduced: signal systems have
tion of saicty principles than the stcam rail-  been modernized and extended ; other safety
road industry. Picture a quarter of a million  devices have heen installed; new and more -~
miles of railroad line covering in a virtual  powerful locometives, embracing all modern
network the vast expanse of the United  safety devices, have been purchased; new
States. Over this nctwork are operated a  cars, hoth {reight and passenger, have been
bitllion train :niles annually. Vast yard and  installed. This eapital improvement program
terminal operations are necessary to make up  has cost the railroads abwut eight billion dol-
the hegiming of the journcy of passengers  lars since 1923, and a large part, if not all,
aud woodls, and to hreale up at the end of that  of that huge sum had a beneficial effect, di-
journey the 12 million trains that accumulate  rectly or indirectly, on the saiety of opera-
that hillion miles. These trains carry 300 tions.
million passengers and one hillion tons of But the engincer's job is never done. As
freight annually. It requires more than one  cqon as new cquipment, new rail, or ather
million railraad emplovees to run the traine,  dovices wie instaiied the ensineers go o

-make them ready for road movement, su-  work o develop more cfficient and saier
pervise and safeguard ‘theie movement and  yuits. “Che railroads spend mitliuas of dollars
maintain the cquipment and roadbed, as well  annpally in research and laboratory work
as perform the many other duties incidental  experimenting  with  engineceruny  improve-
to the production of railroad transportation.  ments, In all this work safcty is of primary  °
- Safety has in the past, is today, and always ~ snportance. An invention which mixht mean
will he the first principle in railroad apera- Kreat ccontomics to the railroads would not
tions. But it is within the past fifteen years find its way to a single locumotive or car
that greatest advances have heen made jn il its use inwny way lessencd the opportunity
railroad safety. During that period we have  For safc operation. Conversely, any improve-
seen a complete remodeling and moderniza-  went. mcchanical or otherwise, promating
tion of railrond physical propertics. Road- :f:lfcty of operation immediately :ommcl.uls
heds have been strengthenmed: bridges, itself to railroad officers and empluyees. The
trestles and culyerts rebuilt; tracks have Scarch for greater safety will continue so
been laid with heavier rail and with long as railroad transportation is used.
treated ties of greater service life and de- About a quarter of a century ago, the

: : 387
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| THURSDAY AFTERNOON SESSION

Qctober 14, 1937

Safety, An Executive Operating Problem
By R. C. WHITE

Assistant General Manager, Missouri Pacific R. R., St. Louis, Mo.

Safety is an obligation of management.
\Vithout the constructive leadership and day-
to-day urge from the executive and operat-
ing heads, the movement would lapse into a
perfuntory actitity,

The safety movement is recognized by
executive and operating officers as a medinm
for building up and maintaining that rela-
tionship, that fellowship, which broadens our
views, enriches character. and brings the
(julden Rule into practical application,

Management recognizes that our economic
system must. enable mgn to live on an.in-
creasingly hizh yHne, ={t must enable themn
to {ulfill their desires and satis{y their rea-
<onable wants, and~yive them that fceling of
seeurity which is cssential to happiness and
etticienty. .

Having made the ducision that safety is an
exceutive problem and responsibility-—that
accidents must stop~—it is then essential that
management  promulzate, and  follow
through, a plan that will definitely fix this
decision in the minds of all the individuals
who collectively comprise the industry. The
follow through must be such that Jdepartment
heads, sun feate, and every member of
the supervisory furce will appreciate the
need for a constant, active interest in saiety;
will understand that passive interest will no
rore produce results than woukl the same
interest in production. Supervisors must be
made to fecl that the prevention of accidents
demands the same type of heads-up super-
vision that is given to the other problems
affecting cost and service.

The exccutive must find a way to indicate
directly that it is the responsibility of the
department heads to carry out management's
program, that authority is placed in each
superintendent’s hands to put accident pre-
vention on the same basis as production.

A complete, factual and deseriptive report
of each accident must be made. This must be

followed by a thorough analysis to find the
direct and underlying causes and the pro-
cedure necessary to prevent a recurrence.

Proof of its sincerity will depend pri-
marily on whether management will make
the first cssential move in the program—
that is, authorize the expenditure of money
necessary to make the maintenance and op-
erating plant a2 safe place to work.

Safety and Efficiency

Analysis of the underlying causes of in-
dustrial accidents and preventive measures
to be applied has made it increasingly appar-
cnt that those factors which are producing
accidents arc very largely the same tictors
which tead to lower the quantity and quality
of production. Expressed in another way,
safety and cificiency are as inscparable as
though one word. "

In coupling saicty with efliciency I have
not minimized it as an exceutive problem,
but have endeavored to indicate that its solu-
tion is an exccutive responsihility, both to
his individual industry aned to the emplovees
that make it a guing concern.

Rail transportation is a scientific business
in which laboratory research, expert -
neering, trained buiklers, and skilled workers
share a part.

Onc of the main factors is a group of
employees who are loyal—who appreciate
that their railroad must give the kind of
service that will stimulate aud accelerate the
development of the territory traversed.

The successful solution of our problen de-
mands the type of aggressive individualism
in exceutive leadership that will attract and
commaud loyal, collective , cooperative effort
on the part of all who produce rail transpor-
tation,

Qur major concern is leadership—icades-
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