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HE Fransactions of the Twenty-sixth National Satety

Congress, 1937, are published h_‘ the .\.llum.ll :nm_\
Councl in two volumes, This, the first, contains the general,
the special subject, and the Industrial Section sessions, The
second volume contains the sessions of the Child ISducation,
Home Salety, Street and Highway Trattic, Commercial Ve-
hicle and Transit Scctions.

Al Ill(lllslll.ll members of the Council automatically reccive
Volune 1LV ulumc I is sent to members believed to be inter-
ested chictly in the sessions it covers, Other Council mem-
bers, however, may obtain it upon request.

Many members have found it worth while to distribute
copies ot the Trausactions to supervisors, foranen, and
others inan administrative or supervisory position wlo mayv
make practical use of them for reference purposes. The fol-
lowing fuantity prices are quoted on extra copies: 1 1o 10
copics of the large volume (Volume 1), $2 cach; 11 copics
ormore, $1.75 viach; copies of the smaller volume (Volume
11y, 73 cents cach,

HI Transactions are published as a condensed record of
the proceedings at the National Congress. The papers of
vach session or division of the (,()ll"lk.\u have L)un edited
carefully to eliminate extrancous matter and to™abbreviate
lhc less essential portions because of space limitations. Thus
the material herein presented is not a verbatim report of all
the spreches presented at -the Congress, but rather an
abridged version made as compact as possible, vet without
injury to the technical aspects of any address. The original
manuseripts are on file in the Counail’s Dureat of Informa
tion, where they are available for additional reference.
Where tustrations were sent by the speakers to the Councdl,
these also are on hle.
The Natienal Safety Council at its Congresses seeks (o
climinate from discussion matters which are not pertinent
the aim of the Congress or which are contrary to Council
policies, It cannol accept respousibility for the views ex-
pressed cither in the papers presented or in the discussions
based upon the papers

NATIONAL SAFETY COUNCIL, INC
20 North Wacker Drive
Chicago
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Industrial Dusts

WEDNESDAY MORNING SESSION
October 13, 1937

“The meeting was called to order by Chajr-
mun AL S, Reguly, Exeentive Secretary, In-

dustrial  Relations Counselars, Ine, New:

York City, and Vice-President jor Enginecr-
ing, National Safety Council, who intro-
duced the speakers.

What Industrial Dusts Are Harmful? Why?
By SENIOR SURGEON R. R. SAYERS
Chief, Division of Industrial Hygiene, U. 8. Public Health Service

While dusts cxijst everywhere in the at-
mosphere, it has been recognized for cen-
turies  that workers in  certain dusty
occupations are lesg healthy than those not
S0 expased.  The number of persons ex-
posed in dusty occupations comprises one
of the largest industrial groups. The occu-
rational discases of workers in dusty at.
mospheres have been found to be due to
entrance of dust into the system by inhala-
tion, by ingestion, hy dircct absorption
throueh the skin, by irritation of the skin,
of by 1 combination of the joreuoing,

The supensions of particulate matter in
air fuve been broadly termed dusts, fumes,
and smokes. Such g classitication is neces.
sarily arbitrary, <ince-the line of demarca-
ton hetween then is not very sharp, and
the clief difierentiation s based on the <z
ol the particles, Investizations by the Pub-
lic Healtih Serviee in dosty indusiries! re-
vealed that alwut 70 per cent of the Jusy
particles examined were between 1 ognd 3
microns in ¢ize, only abont 20 per cent were
less than 1 micron, and the median size was
1.3 miecrans, Industrial dusts are mainly jees
than 10 microns iy size. However, fithrous
dusts in (e air, such as asbestos, Lave been
fourd 1o contaip particles as large as 200-
400 mircons in the greatest diameter,

While, senerally speaking, accerding 1o
Collis. dusts arc more injurious ns their
chemical comyposition differs from that of
the human body, or from the clements of

which the body s normally composed,? jt

S

is difficult to establish a comprehensive.

definition for toxic dusts. Sollmann,? 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 belicved 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 dircctly through its inherent chemic
properties, and by jts ordinary action, is
capable of destroyving life, or of scriously
endangering health, when it is applied to
the body, externally, or in moderate doses
(to 30 Gim.) internaily,”

Some dusts are known 1o be Puisonons,
while others, in the concentrations usngily:
cncountercd, are comparatively harmlegs,
iowever, §t may be stated thae breathing
duze in high concentration is ney desirable,

According to Fairhall, the damaze arising
from the inhalatjon ol toxic dust may be
cither jocal or remote, and depends upon
whether the materia) is 2 protoplasimic poi-
son. whether it is caustie in reaction, or
whether it is absorbed into the blood stream
and carried 1o other centers which are in
turn aflected.!

It is now well cstablished tiag exposure
to certain kinds of dusts, such as those con-
taining considerable quantitics of free silica,
has increased the morbidity and mortality
rate from respiratory diseases; while me-
tallic dusts, such as lead and its compounds,
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have been associated with general systemie
poisoning,* Dusts may be swallowed with
salivi, water, or food, and dircet potsoning
has been traced to absorption by this
method; other dusts may act as irritants and
produce allections of the skin, ircitate mu-
cous membranes of nose, eves and throat,
often causimg  inflammatory  discases  of
these organs.®

Some inorganic dusts are ahle to pene-
trate  the  deep lung  tissues amed  are
suthciently insoluble to be retained there.
Some of these may be active in the huwan
tissues, cansing definite and permanent “in-
jury, while others are inert and may he
retained for years, apparently without seri-
ous damage; some are gradually absorbed
without causiug pathological chanaes’

All inhaled particles are soluble, at least

to a small extent. If harmless, cell activity

is stimulated so that phagocytes remove the
dust. If the solute is toxic, the vinbility of
the phagocyte is affected and an inclfective
accumulation results, At the same time,
further solute may diffuse into ncighboring
tissies, setting up an irritation and subse-
quent fibrosis. The natwre as well as the
sotubility of the selute is an important fac-
tor, but of two substances of approxinutely
cqual toxicity, the more soluble form
canses the greater damage. However, sub-
stances of such low solubility as silica may
ultimately produce extensive injury.’

Kettle has stated that harmiul dusts, if
inhaled into the Tungs, may activate 2 latent
tuberculous infection; they may exag
an active tuberctilous lesion or a enincident
infection, I suflicient quantitics of a harm-
les< dust are inladed, some of it remains in
the longs and canses i mihd degree of fibro-
stk merely thro mechanieal irrittion,
but such fibrosis is never soflicient ta inter-
fere with the function of the lang®

S writers state that while the fnfli.
cice of nonpotsonons dosts on health is g
s debarable subject, abnornally highe death
rades from bromehitis and pneuomonie are
sometimes attribnted to cliconie expoare te
tontoxic dusts, Largze amomts of dast are
occasionally found  in supposedy  nornal
Tnngs, at antopsy.t

According to Drinker, there are four dif-
ferent types of reaction produced in man by
the inhalation of dust. The first and moxt
important are the pncumaconioses, such as
silicosis and ashestosis, which cause specific
lung pathology and often are followed by

M

pulmonary tubereulosis, The second type
of reaction is caused by toxic dusts like tead,
cadmium, and radivm. A third type of mal-
ady follows the inhalation of fincly divided
metallic fume particles such as zine oxide,
and is known as metal fume fever. The
fourth reaction, allergic in character, s
caused by breathing organic dusts such s
pollen and certain types of pulverized wood
and flour, Tn all four cases the sole cause
of the disability may be dost inhalation, bt
the reactions from toxic dists relult from
swallowing as well as from inhalation.”
For various reasons it 5 ditiicult ta set
up an absehite classification  for dusts
Opinion is rapidly changing regarding so-
called inert or harmless dusts and further
investigation may prove some of them to be
injurious.  Some dusts may have both a
toxic and an irritant action; while on the
other hand, the potsoning resulting fron ex-
posure to a dust may be the combined eflect
of more than one mode of entrance into the
hody, However, the following classificatinn
of dusts, according to physical claracter-
istics and physiological cffect, is used for
convenience. '

I. Organic Dusts

Organic dusts are those which contain
carbon, and were oricinally supposed to
come from organized substances derived
from animal or plant life. Living dusts
come under this classification, and  are
thought to be of the smme order of size as
industrial dusts, with which they are fre-
quently associated. Bacteria arce vs<nally be-
tween 0.3 and 3-microns, except inoa few
cases, such as the anthirax bacillus, which
ranzes from 1 to 1.25 micron in bhreadih
aned L8 to 10 wicrons dn leneth and 10 or 12
microns in diameter,
Bl
lilke the Lrger sund heavier dast particles,
settle due to pravity, and do ol venean
stespeteded i the air,

However, it s possi-

the Luser and heavier vaicties,

Many  thauaads of arganie sabstinces,
cirhbon-containing,  are made  synthetically
hy chemical processes, sneh s dvestndi .,
explosives, cte,

LNONLIPING ORGANTIC DUSNTS. As
the name implics, these ave comprised of
nonviable particles, which may or may not
be inherently toxic or irritant, bhut which
nevertheless produce untoward eftects in the
human organistr. “Allergic” do.ts, or those
to which only certain person are 0 ma
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become  hypersensitive,  with  resulting
asthma, rhinitis, or other disturbances, are
“included i this classification,

a. Toxic and/or Irritant. Toxic or irritant
dusts are all organic dusts which produce
untoward  symptoms, cither  <vstemic or
tocal. Those producing local symptoms are
usually deseribed as irritant; those produc-
in'._' g(:lx('l':ll or s_\'s(('mic symptoms  are
termed toxie. A dust may be both toxic and
ireitant,

lu reported cases of injury or death fol-
Iowing inhalation of dust from vruanic com-
pounds, among the chicf offenders are
paranitranitine, the dimitrobenzenes, chloro-
dinitrobenzenes,  trinttrophenol, and  nitro-
naphthatene, Eye damage due to inflamma-
tien of the cornea has occurred among
workers exposed to methyt violet dust. The
dust from paraphenylene diamine derivatives
s particularly irritating and  dangerous,
catsing not only a severe form of derma-
titi< where the dust comes in contact with
the <kin, but alko producing acute inflamma-
o of the mucous monbrane of * the
respicatory passages.! Toxic dusts may be
venerated during the handling of powdered
dees and in preliminary dyeing operations,
particularly’ the hydro-extractor  process,
where particlesgare disceminated in all di-
rections Coal' tar and indigo dves are
substances most frequently used.

Cases of amblvopia have been reported
from exposure to inhalation of tobaceo
du-t.™ It has been found that inhaled to-
haceo dust exerts a nicotine action on the
orzanism fifteen times greater  than hat
produced by the same quantity of smoked
tabaceo with an cqual nicotine content.™

Severe dermatitis is experienced by wany
workers handling powder containing T.N.T,
whicl is wsed i makinge hieh esplosives.
Piceie acid, which is also used far this P
pose, requires deyvime and i this Latter state
lis been found to produce a0 devmatitis,
Picvie acil is alvo the oldest synthetic or-
2anie dyvestaff Dermatitis occurs sunong
handlers of sillk with varying  freqnen
Salls determined  that a rash  occarring
amonyg workers ina silk factory was due to
dust from silk cocoons imported  from
Adriea”

Porsons engaged in the manuiacture of
quinine and quinine preparations suffer from
skin phenomena, which occur for the most
part on exposed parts of the hody, and
may be caused by ingestion or by quinine

dust, or powder form of the preyaratic
erting a direct irritating effe t on the
Dermatitis due to other  vegetaltee
such as vanilla, powdered arniea,
thrum, etc., have been reported.™

Dental lesions, of oaccupatinnal ¢
have been reported among workers in s
The gingivitis caused by sugear dust is
sthed  as purely  mechanical, with
developing caries. Dige disor
respiratory conditions, and cutancous
ditions (espectally of the face) were
found.®

Dock  workers,
workers in grain and flour nills, ete
expased to dosts during their work. |
from cereals may contain many bmpur
which may cause an irritating action o
réspiratory passages, as well as inflan
tion of the skin. Digestive disturba
dental defects, diminution in hearing,
conjunctivitis have been observed an
mitlers, and have been attributed to the ¢
to which such workers arc exposed.™

b. «Allergic. Many apparently innoc:
substances may produce reactions in
sous of peculiar personal susceptibility,
term “allergy™ is used to describe this ¢
dition of hypersensitiveness or suzceptits
and  allergic phenomena thost freque
mantiest themscelves in skin reactions.
ever, they may cause acute reactions ¢
where in the body. When the respirat
tract is involved we have sach well kno
discases as hay fever or asthma. Th
discases may develop as a resndt of hyp
sensttiveness to such substances as poll
from plants, horschair, rabbit’s {fnr, 0
leathers, ote,

IFor instastee, furniees, workers i clotin
industries who are exposed ta wool da
cte,, v sutler from iy fever or asthng
1Cis timecessary Tar the ottendine du
veach the depthis of the lones - giut polle
Tor exiomple are reported to produce the
elfect after beigr canehit i the upper e
pitatory passizees, Shouald soch an offendn
shstance be finely ground it could rew
the alveoli and as a resalt probably
physiologic reactions wonld he accelerated

transporters  of ¢

In a survey of a plact where resm
mixed, ground, and molded, it owas Tour
that 80 per cent of the occupational derm
titts there duc ta hypersensitivity
hexamethylenetetramine  and  formaldehyd
contained in the dost to which the workes
During the fivst processe
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sutton spinning, cotton-strippers are ex-
«wd 10 dust arising from cotton husks and
wis, which produces a typical form of
fmat?

irdinary wood dust has been of interest
¢ to its purely mechanical action, but
Il wreater care is requiced in handling
-tain kisuls, especially woods coming from
road, hecause of the essential oils impreg-
ting them, which when freed in the dust
o affect the health of the workers con-
ed. Some of the woods capable of
aatnge <kin lesions are Brazilt wood, satin-
wil, teakwood, cumaru or touka wood,
wk ehony wooll, West Indian mahogany,
sanes<e tagayasan, coccoloba, chestnutwoodl,

venwood, California sequoia, cte. Al per--

ns who handle these woods are not in-
red, only those particularly susceptible to
¢ subctances  they contain becoming
‘ected.®

2. LIVING ORGANIC DUSTS. These

atain particles capable of exhibiting the

wenomena of life’ (especially the property
* reproduction or multiplication), such as
:cteria and fungi. They are usvally found

low ‘concentrations and are associated
th nonliving dusts in the air.

i Buacteria, One of the most important
none these 1s the ambirax bacillus, which
contisined in the Just from skins, furs,
nol, and animal hair, horns, hoofs, bones,
2 This disease may occur in two forms:
aaneans (in which the organism affects
e skin), and pulnronary (when it is inhaled,
« in the form of anthrax known as wool-
seters” disense).”?

Cases of tetanug, reported in connection

ith jute manufacture, were traced to the
aw material, the bacitlus having been found

i the factory dust.” Diphtheria, tubercu-
»is, smallpox, typhoid, or other bacillus-
oduced discases, may result from exposure
vinfected dusts,

Bacterial sensitization can be the cause of
ay of the allergic diseases, namely, asthn,
erennial, hay fever, urticaria, angioneurotiv
denmia, eczema, or migraine headaches.™

b, Fungi. Dusts containing the mycelia
ol spores of parasitic fungi give rise tn
amoyance and discomfort, “Maltster’s” itch
rem the dust alone has been reported. In
‘rovence, recds used for ceilings are stacked
~hile still wet and undergo fermentation;
ey become covered with a white powder
“adey fungus of the Mucor famih : Sporo-
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trichnm  dermatodes), which is  seattered
when the bark is stripped-off. This powder
is irritating to the skin and mucous men-
branes. Mycelin and spores of moulds are
commonly found to cause rashies: for in-
stance, the black powder coming  from
maceriatal sugarcane stalks. Amony hacket-
makers, the mycelivm and spores, in the
form of a white mould (Iny phomyeete) from
the rhattan canes wsed, get shaken out when
the canes are split, hammered, and cnt,

Ceausing painful fissures to develop on the
skin where they alight”

A form of asthma or spasmodic cough,
suifered by cotton” weavers and known as
aspergillosis, has been considered due to in-
halation of spores of a mildew which some-
timesd oceurs on the threads®™ In a study
of silicosis among miners, made by the
Public Health Scrvice, a number of cases
of typical miliary calcification were cn-
countered. Unstained smwears of those cases

lc.\':unim:(l were positive for fungus, two

types of Aspergillus fungi being identificd.
Alt of the subjects but one were farmers,
teaunsters, feedmill workers, or residents of

psmall agricultural towns where grain is

; marketed. Farmers are exposed to fungi in

threshing wheat, baling hay, or handling
various small grains™

Same other fungus discases such as actino-
mycosis and  blastomycosis are associated

with occupational exposure to dust. The
former occurs among  workers  handling

straw, hay, grass, vegetable déhreis contami-
nated with mould, cte.  Actinomyensis is
likely to affeet people engaged in conmnmercial
handling, storing, and cleansing of grain
(grain distilleries, flour mills, grain cruzh-

-ing, breweries, and malting houses, ete).™

II. Inorganic Dusts

Inorganic  compounds  are o1 mincral
origin, not requiring a living orzanism to
produce them™ A number of dusts not
usually classed as toxic may, under some
conditions, produce untoward cffects on the
human organism. Classified wnder inorganic
arc toxic and/or irritant, fibrosis-piroduc-
ing, and nonfibrosis-producing dusts,

a. Toxic and/or Irritant, Toxic dusts are
those which are inherently toxic when in-
hated, ingested, or otherwise  absorbed,
Among those which produce systemic poi-
soning, some of which are also irritant, are
the duste from heavy metals and their salts,
such as lead, mercury, arseniv, cadminn.
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zine, cte. Drritant dusts are injurious by
reason of thetr strong irritative or corro-
sive pr(\p(‘l'li('s.

As a rule, inhaled frritant substances im-
medintely cause a reaction in the apper
respiratory tract of such severity that they
‘are prevented from reaching the lungs, al-
thoush they may cause lung dimage by
extension o inflammation if the mucons
membranc is corroded.’ Lime, calcium oxide,
amdd the di-chromates are examples of irri-
tant Jdusts, An dnorganie dust may possess
both toxic and irritant propertics, and the
poisoning prodoced may be the combined
effect of more than one mode of entrance
into the body,

Of the directly poisonous dusts, the most
widely prevalent are those of certain lead
compounds, particularly the oxide, carbon-
ate and the chromate. The dust is readily
absorbed by the mucous membrane; some
dust passes into the stomach and'is dissolved
by the gastric juice’

According to Fairhall, perforated nasal
septum  is 4 conunon  occurrence  among
workers  with  bi-chromate dusts* In a
study made by the U. S. Public Health
Service it was foynd that continuous daily
exposure to concentrations of chromic acid
mist greater than 1 milligram in 10 cubic
meters is likely to cause definite injury to
the nasal tissues™ It is believed that a
similar coucentration of the dust would be
cqually toxie.

In the case of poisoning from some heavy
metals, exposure may be to both dust and
vapor. For instance, investigations have
shown the safe limit of total exposure to
lead oxide dust and fumes to be less than
L5 mg. per 10 cubic meters of air, except
for prolonged exposure™ In exposure to
mercury dust and vapor, it wuas shown that
the incidence of chronic mercurialism in-
creases rapidly  with  increasing  mercury
concentration, aiter such concentration ex-
ceeds 2.0 ing. per 10 cubic meters.”

Alkalis and metallic oxides are comnion
causes of dermatoses.  Lye, potash and
lime are known to cause irritation to plas-
terers, cement-makers, bricklayers, masons,
stonecutters, modellers, and metal platers.™
Ulceration and perforation of the nasal sep-
tum occur among workers exposed to the
dust of soda ash; systemic poisoning also
occurs [rom inhalation of calcium cyanimide
dust.®

Cases of dermatitis, scleroderma and can-

. -

cer are reported to have been eaused t
exposure to dust of arsenic compound
Certain aluminum salts are skin iitan
and aluminum dusts may contribute to tl
infection of skin and mucous membr e
through mechanical action."

b, Eibrosis-Producing Dusts. The mo-
important of these are the inorganie, siichtl
soluble dusts which cause fAibrous chianwge
in the Tung Gssues, some of which are ser
ous, amd some of which cause little or n
disabilite So far as ts known, no inorgast
substances other than silicon derivative
canse more than a very moderate degrec ¢
fibrosis of the lung. Morcover, there seer
to be no cvidence that any other constituer
of ordinary dusts can influcnce so unfavor:
bly a pulmonary infection.®

Although other dusts, when inhaled
sufficient concentrations over a long perio
of time, have been shown capable of pre
ducing a pulmonary fibrosts, necvertheles:
the pneumoconiosis characterized by nodu
lar fibrosts has to date been shown clind
cally and experimentally to be ascaciate
only with the inhalation of dusts containin:
free silica.

Since this dust, to exert its harmful action
must enter the finer divisions of the lung
the particle size ol the atmospheric dus
may bear a definite relationship to the i
jurious efiect produced. The silica mus<t I+
present in the air in particles small enoug!
to enter the finer air spaces and orf -~uc’
dimensions that the phagoeytic cells muae
enguli them. The greater majority ui pu
ticles found upon microscopic exmmuinatio
of the lung fall within the limits of fron
1 to 3 microns.” Fxamples of siliceous dust.
are granite, quartz, sand, pumice, slate, ete

In a recent study among anthracite niiuers,
the correlations hetween exposure to dus:
(which contained silica) and the evidene
of constitutional changes teft little douls
as to the ctiological significance of the duse
in the air breathed. Like correlations werd
found between the sitica exposure and the
extent of pulmonary changes.™ When the
inhaled  dust consists of silica combine!
with bases, silicates, some degree of cllnnr{x
in the pulmonary tissue may result. In 'tlus
respect ashestos dust seems to he unique
among silicates in the prevalence and <e-
verity of the disease it canses.”

The chier distinction hetween silicosis e
conditions due to simple reactions Cine
by other dusts is the active proliverate

~



weaction in the tissues which results in
crogressive nodulation. Silicosis, when once
2tablished, strongly predisposes the Jungs
*o infection, especintly with the tubercle
hacillus,  Chronic  interstitial  preumonia,
ironie bronchitis, and emphysema are fre-
ment complications of advanced degrees of
silicosis,

The relation of the acute respiratory in-
fections to the reaction due to dusts other
‘han {ree sihica has never been, establishied,
*hough a heightened incidence hias often
went shown statistically in workers in dasty
srades, Tt is fairly certain that a dust G-
ized lung, whatever the cause, fares much
sorse if an acute infection does supervene
Hpran i’

fu o study conducted by the UL S Publie
Health Service among marble finichers in
Viermont, it was found that marhle dust
when inhaled in the coneentrations fotnud in
the examined plants praduced a mild, bi-

lateral, linear fibrosis in some cases, bt no |

~erinus Jung changes were noted and there
was no disability due to the dust, even
aiter years of exposure™

c. Nonfibrosis-Producing  Dusts.
are inert, that is, they do not cause fibrous
tissue to he praduced, but may bhecome
encapsulated or lic free in the tissues: or
they are absorhbed without production of
fibrous cissue.  Included wmong them are
alundum, caal, corundum, emery, lmestone,
magnesite, marhle, plaster of paris Covp-
-um), and polishier's rouge.

- Dust Control

Fagincering and medieal contrel arve the

o niost important factors i combiting

“he industrial dust hazard, and are to o e
-vtent complementary.,

Engincering . Control.  As “anza®™  has

“ated in a recent paper, “It is a basic
principle in dealing with a dust hazard that
the dust should he attacked at s point of
arigin and thus prevented from being dis-
semimated into the atmosphere.” After the
dust has heen spread threughout the air it
is ditlicult to deal with it, and reliance must
be pliced on individual protection, which is
never wholly satisfactory.

Lanza further cites various methods used
i1 controlling dust. These will be reviewed
aut hrietly, since a paper dealing with the
~ubject of dust control in detail, will jollow
«n this program.-

)

These
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Dust may be entrapped at its source by
suction devices and thus removed and col-
lected. Familiar examples are exhaust hoods
in grinding operations, and the devices used
in rock drilling. :

Generally speaking, the exhanst ventila-
tion method, where applicable, is to be pre-
ferred in controlling a dust hazard. Water
nuy be used to cutrap dust and prevent its
dizspersal, and under certain circumstances
it may be of advantage to combine the use
of water and the use of suction. Sonmctimes
a dusty process can be completely enelosed

Cin a sealed room or compartment. Tt must

be remembered, however, that any mechani-
cal device of this kind offers adequate proe-
tection only A0 it is properdy designed,
nstatied, and nedntained.

A reat deal of attention hias lieen 2iven
the subject of individual protection from
dust, and there are many types of respira-
tory protective devices now avatlable, These
are generally of two types: thase which
provide fresh air from an wncontaminated
source and those which rely upon a Gltering
medium for removine dust Trom the air
breathed, \Where the use of wuch a deviee
is indicated, only one of the types approved
by the U, S, Burean of Mines shonld be
nsed. As a rale, it may be sadd that masks,
respirators, or ather such protective deviee
should be used only where exposure to the
dust is intermittent and briet, ov where
some unusual condition makes ;0 more ade-
quate dust control impracticabde ™

\Where bacterit or other living dusts in
the air are associated with @ process, steri-
lization methods such as increased tempera-
ture, uliraviolet radiation, and  chemieals
like chlorine or other bactericidal substunces,
may he of use. P'astenrization temperature
(ahout 140° 12) will kill most organisms
exeept those bearing spores. Sten disin-
fectinn is used for horsehair, and proves o
be practicable if the temperatnre docs not
exceed 230° F. Wonl fibres, however, lose
their clasticity by steam disinfection, and
the “Duckering” process now used in Fng-
Tand includes soaking of the wool ina form-
aldeliyde solution, and drying in a current
of air at a temperature of 160° % There
are few occupations in whicl there would
be a sullicient coucentration of dead bac-
teria to cause untoward elfects in man,

In the case of dusts producing external
irritation, auxiliary protective measures may
include the use of * protective  clothing,

ey



gloves, goggles and aprons; as well as pro-
tective salves, ointments, or other com-

pomnls 1o delay or diminish the irritant
action. General rules for hygiene and good
hotsckeeping should also be observed,

Medical Control. Equally important, and
closely interrelated with the engincering
phase, is medical control of occupational
hazards, In addition to directing the proper
placement of new workers, and guarding the
health ot all employvees, medical comtrol s
a cheel: on the efficacy of the engineering
contral methods already instituted, or a
measure of the need for new protective de-
vives,

It b been stated that, “Tudustey has
foumd that the hest way to teeat industrial
injusices and illness s (o prevent them™™
and  medical control, through precmplov-
ment and periodie physieal examinations, is
ane of the most important factors in such
prevention,

The preemployment examination is made
to determine the employee’s physical and
mental fitness for work, It serves to dlis-
vlosv the presence of any contagious dis-
ecaze. reveals any minor physical defects
which migzht later become serious, or whether
the examdee’s condition precludes his em-
rlovment in certain or in all tpes of work.
It <hould be remembered that such precm-
plovment examinations are not to he made
for the purpose of climinating an employce,
bt rather for allocating him to the type of
work for which he is physically svited. A
vorker should be given employment auless
wtdly uafit, or unless his disability, cven
thoush <hight, would cause him to he a haz-
ard to himsell or his associates. Further-
mare,  the  practice of  preemployvment

examinations_should he extended to fnclude

executives and officials of industrial oreani-
zations,

“The  purpose  of  periodic  physical
cxaminations is to sccure and maintain
physical fitness and thereby lengthen work
span<”® Reexamination of employvees some-
times resultz in the discovery of delects and
dizabilitics which were not ohcerved at the
time of employment. In such cases, an oc-

Kupational adjustinent should bhe made to

provide continued emploviment, but remove
the risk of permanent injury.,

Reexamination of employees is required
by law in certain occupations in which the
handling of poisonous or otherwise deleteri-
ous substances may result in the contraction

of disease.”  Since some occupational «
cases tend to clear up and recur, records
previous occupations should be incladed
the physical examinations, “The frogue
of examinations should he dete rmined
the medical director, unless otherwise 3pe
ficd by law. Those exposed to known oc
pational disease hazards may have weel
or monthly examinations™

“Tt should always be kept in mind that 1
hasic prineiple of physical examinations
industry is to keep men on the job and o
allow the physical examitition to be mer
a weeding out process,”™
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The Engineer’s Part in Eliminating Dust Hazards
By ARTHUR S. JOHNSON

Assistant to Manager, Engineering Department, American Mutual Liability
Insurance Co., Boston, Mass,

\\ hen one realizes that control of the dust
wzard depends upon the combined contribu-
lons of the physician and the engineer, he ap-
sweciates that the solution requires scientibic
reatment, By scientific treatment T mean the
cchnical analysis of the hazard to discover
he causes which contribute to injury or il
:ealth, and the developrnent of control meth-
uls which obey phiysical law and physiology,
.nd which will be directed at causes that
wdmit of most immediate and “economical
reatment,

That goes for haudling the dust hazard in
s aiven plant, Tt goes double fur avquiring
dowledge ta the end that the whole problem
-y reach ultimate solution. Right now our
“nowledige of the problem is i big chunks,
‘ansely put together and largely empirical.

There are estimates only to judge the mag-
titude of the dust health problem, and it is so
Josely associated with other health problen:
that a clean-cut estimate of it alone is im-
aossible. We do know that it is great in the
wyregate, and for the individual plant it may
e very bothersome and expensive,

\WWhat actually makes quartz dust causc
“licosis is not known, It docs, so the air
sreathed by workmen must not contain harm-
‘nl quantitics of respirable quartz dust. Inex-

pensive methods for making the air clean are
still in the realm of dreams, Much work must
he done to know more about silicosis and
more how to make atmospheres safe firevpe
sively. As an accident prevention job, dust
control lics alimost entirely within the admin-
istrative responsibility. The control measures
are capital expenditures of considerable size.

A plant with a dust hazard s sick, it needs
an expert diagnosis and scientitic treatment,
whichi may include expensive major opera-
tions, Tlome remedics are seldom much good,
and supervision and employee safety con-
seiogsness alone cannat accomplish anythiee.
There may be observed in countless shops
installations for cxhansting dust which are
derisively called “tin knocler™ jolis it which
the horsepower dissipated is out of all pra-
portion to the air-barne dust moved. Tononage
efliciency of material moved may Le the proper
vardstick for pneumatic conveyors hut i the
material to be moved is air, contaminated with
nearly weightless particles of dust, the entire
health hazard can lic in the hali of one per
cent of material not moved.

[ do not mean that unless a dust supression
job was enginecred it can be no good. There
arc many good installations that were never
figured at all but crew like Topsy The re-




sulting freedoms from dustiness was <o satis-
factary that efficiency held little interest to
the ovner, This is exceptional, however, and
[ wffer the apinion that dust suppression jobs
shoubd be engineered,

\ dust-suppression installation s a safety
deviee, designed and operated to provide pro-
tection agitinst possible discise and provide o
sentse of security which must be absolute, Its
safety Is not rushing aie and rattling chips but
a minimal vestdual dustiness. There s no
ntare pathetic defeat for o dust control job
than to find faith in its effectivaiess so low
that workers must wear respirators to find
the reasonable safety that was expected from
the hoads, ducts and fans,

Diagnosis and Control

[t us examine some of the features by
which we recognize this dust hazard pruhlcm
feaving vut the sociu-legal aspects.,

12 ovder 1o develop more fully the engi-
neer's pliace in this dust control program, it
seents desirable to separate asg sharply as we
can thie dingnestic constderations from those
whick deal with control. [n the first cot-
partrent we can place all the analvtical com-
porents which deseribe the hazard and s
expostre, e probalility of its procducing il
Lealtiv vt all the rest of the wedival and
edustrial hivgiene fact which ke out a
ense acainst the existing dust. In the second
commpartnent place the knowledge of physics
and enwineering necessary to plan the dast
contral program and so design it that when
instaltled its performance follows prediction
that the probability of industrial disease is
reduced to nsignificance.

The Industrial Hygienist

Our first feature of interest would uiturally .

be the specitic and relative toxicity of silica,
silica-bearing and other dusts which make up
the dust health hazard, Much mieht be sad
to advantage about the quality and quantity
of hazard in many dusts. The acquiring of
this knowledge has been, and must remain a
wedical problem. It involves gross and micro-
scopic pathology and x-rays, and experimental
animals, Inwincers do not talke that language.

Andustrial hypienists do; they are a happy

combination, half doctor and hali engincer.
Many of them are quite capable of handling
the dust health hazard in all its phases of
investigation and control, For the purpose of
this discussion I throw their interest in with
the doctors.

I wiunt to go so far in my upumm
state that the engineer should not aten
deline the quality of health hazardein
plaut or industry, nor should . hd est:
threshold limits of safe or permissibls
ness. This may be debatable, but T shalt
tend that the engrinteer who writes the
fiecations of hazard and dust tolerance is 1
an industrinl hygienist, and is using a
mich broader knowledge than engine
alone.

In the fiest case the quality of the b
hacaed Ts an opinion arrived at after stuc
all the envirommental couditions includisn:
egeneral sanitition, accupational analysis
w0 seientific analysis of the dust expos
In the exploration of dust exposures,
niture of dusty operations must be vic
irom  physical, chemical and  mecha:
aspects, the determinations of dustiness 1
be not unly counted and classified by pari
late sizes, but chemically and mineralogic
analyzed. The plant Iayout must be st
with respect to dust production and distr
tion, and the housekeeping and existing «
control cquipmient evaluated, The presenc
specific haczards, such as toxic gases, abe
mal temperature and humidity conditions,
must be explored for their complicating eft
upem the whole picture. This is distincth
industrial hyvgiene job, and some of the e
eritical data requires only medical viewpo
This is absolute in the case of tubercul
stuy and the qualitving of men ior cnpl.
ment.

So far, not one atom of engianecring
suppress dust is involved. Tt is entirels an
ysis of hazard. The diagnosis must he b
the dustiness is hazardous to health or that
is safe. I it is hazardous, 1t must be broug
down to a specitied residue. I it isn't, lea
it alone. On the second point, if the hygienis
cian not specifly threshold limits graduat
upwitrd for relatively less hazardous dust
let the engineer not worry about it 11
diagnosis i3 dust which is harmful and tv
mueh of it The remedy is control of the dus
The enginver designs controls whieh s
produce the lowest practical residual dost
ness, He should not attempt to write his ow
specifications of threshold limits or permis
sible dustiness. This may be an importa
asoal in the study of dust health hazards.”

Safe Limits

At the present time the medical men
hyvgienists believe that quartz dust is s

~



below five million particles. They scem will-
ing to graduate vpward tv 20 million for
medium silica and 50 million for low silica
pereentages, Five million particles s virtually
dust free, and is very difticalt and expensive
to achicve and nmotain, The declaration of
safety of the installations must remain in the
hands of the medical and hygione groups in
whose hands now lies the responsibility {or
eletermining the huzaed.

We now enter the chapter of our discussion
inteidded to demonstrate that dust control is
ant engivecring joby, that it must be given
~eentitic treatuent, not guess work, applying
engineering methods which are based upon a
Knowledge of physical law, the behavior of
dust, the performance of air-moving machin-
ery, cte.

Prercquisite Knowledge

Let me recite briefly, a few of the things
which, in my opinion, the engineer should
know to do this job correctly. He must know
how to make a survey. Surveys depend upon
sampling, amd sampling is not a cawch-as-
catch-can proposition. It involves the place,
the time, the frequency, the amount in a sam-
ple. and the nuber of samples so that nuxi-
mwn, minimum and average data mean some-
thing, so that credibility can be given them.

For the type of sample involved be must
Snow how to weigh or count respirable dust,
as distinguished from large masses of non-
respirable dust which complivate the picture.
He roust know how to observe the sources of
dust floods as distinguished from conditions
ol pormal dustiness, He must kpew  the
sources of dust and the principles involved
in the dispession of dust. Fle must determine
how much dust enters the problem hecanse it
is part of the material, and what doast is
creted in the process by the fractoring of the
materil

Any Jess survey cannot tell the engineer
what his tash of dust control is. To visualize
that task intefligently he should know  the
physics of Brownian motion, faws of resist-

Cance to the motion of particles sioving in air,
both when the air is in tarhuwlence and for
stream-line motton, He should know terminal
velucitics, movements doe to centrifugal ano-
ton; flocenlation and the effeets of air motion
and the effccts of humidification on it. e
must know all about the difticutties of wetting
and what is known about overcoming these

diftienttivs, Hle should know the several clec-

")

trical phenvmena which bear upon dist bes
havior,

Those are all principles of physics which
explun the behavior of dust amd upon which
engisteering practice mmst be based. They
must be understood and be taken into account.
Dust control is not a matter only of general
ventilation ; the enginecer must sturly the pro-
duction as well as the dispersion. The problem
should he analyzed to determine the applici-
bitity of scgregation, enclosare, wetting, local
exhaost and geaeral ventilation,

In some instanees, substitution of non-has-
ardous material, or non-dust-produciing oper-
ations nay have specific application, and thex
should be explored first. This implics plant
engineering, 1 am convinced that many had
installations are had because plant engineering
wits not used,  In the designing of exhaust
syatems installed to capture the dost at the
puints of generation, the physical bebavior of
air moving toward hoomds and in ducts nst
be known, and that knowledge used. Each
system must consist of collection hoods, pip-
g, air-cleaning plant and & sonree of suction,
Before selecting a hood for a job the engineer
must know dust dispersion by dyniumic pro-
jection as well as dust dizspersion by air cor-
rents, and design the hood accordingly.

Knowledge Needed

The acru-dynamie characteristics of suction
hewrls appear to be little known becanse little:
thought was given to thent in designinge
thousands of hoods which ean be found every-
where in industry., All the possibility for
entrapping dust and much of the efficiency of
the system lies in this factor. Air velocity,
static suction, and rate of air flow are all
related, and they must he known, Tt s essen-
tial to use high velocity of ade in certam types
of exhaust systems to entrap dost projected
at high velocities as in the case of a granite
surfacing machine, and low velacities wst be
used in others, as in the case of cleaning
ashestos fibre of dust to prevent wisting
wmatcrial.

Quantity of air and its velocity must he
determined, then the pipingg shouald be e
stpned to take into acconut the behavior of
air-flow through pipes at low amd high veloc-
itics. Where the problem is complicated by
the large sized particles which go alomg with
the fine dust, how these behave must be taken
into account, Pressure losses are very impor-
tant clements in the destgn of an exhaust



system. Loss at the hoods, loss at the hends,
and toss 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 crosion,

The sclection of a fan and its motive power
is a matter of calenlation, not guess work.
Power consumuption tn the system is caleula-
ble, fans follow certain laws, so the engineer
must know the behavior of axial flow, pro-
peller type, radial flow, paddle wheel and
other fan performance,

More physics and engineering calealation
goes into the air-cleaning apparatus,  The
selection of gravitation, inertial or filtration
method depends upon what the dust s, the
calewlation for any methods requires knowl-
edpe of dischiarge through stacks, the deter-
mination of sizes of scttling chambers; the
behavior of eyclones, The use or non-use of
a filter, and Gf so, what type, how it should
petinray, how big it should be, what kind of
reststauce and how much cach kind offers, to
say nothing of their proper location with
relation o cleaning, aceessibility, ete., are all
ttems for accurate cogineering determimation,

Apparatus to check the behavios of installa-

\

tions munst be known and used. Perforn
cinmnot be deit to guess wark, Supplsing
cient air to be exhaunsted is part of-the |
lem. The same may be said of heatine

Do T ogive the problent 1on severe o b
up ? 1 think not. Remember these two thi

. You are dealing with hazardous n
rial so small in size and so little of i
weight that it is as invisible as the air
hears it.

2. Physieal Tnws involved in the bela
of dust and air do oot permit inespen
methads of controll [ am acquainted
buduets set up for this purpose which ame
to maore than a quacter of a million dol!
and T know of many where 60 to 80 thous
dollars is involved.

The need for this much enginecring i«
ognized. by men who know.  Already m
has been done toward getting the knowle
into handbook shape. Perhaps the best
of this sart to date is “Fundamentals Relat
to the Design and Operation of  Fxha
Systems” developed under American St
ards Assoctation procedure.

The Doctor’s Part in Controlling Dust Hazards
By A.D. LAZENBY, M.D., F.A.C.S.
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 engineer’s, It is very ob-
viots upon even eastad thonphit that the
two sciences must work hand in hand in
their efforts to solve the problem.

The physician through his special training
must be able to tell the engineer what dusts
are dangerous and what are not. He must
know how those dusts enter the hody and
the manner in which they do their haen He
must Le traived in the examination of per-
sons who are to be emiployed o work in
dust, and to discover those who are alveady
disensed, or are peculiarly  susceptible to
dust discase. He must e able to detect the
first signs of discase in workers who are
exposcd to dust, and must be prepared to

recognize the disease when it is Tully d
veloped. .

It is not necessarily the physician's fun
tion to analyze dust, That is a tazk tor !
chemist and the petrographer. 1t is not o
pliysician’s function to comnt the particles
dust in agiven indosteial atmosphere. Tha
i reality, is the function of the engineer. |
is not the physician's function to devi-
ventilating cquipment for the removal o
dust, nor even to be more than an advis,
as to the means that must be adopted 1
render the atmosphere safe.

The phvsician nevertheless must correlat
with his medieal konowledor amd with e
studies of the industriad worker the hindir
of the engineer. A diagnosis of silicosis, T
example, requires not merely characteri-t
ocenpational history and characteristic phys



cal iindings, but the knowledue as well that
the patient has been eaposed to hivzardous
duss in dingerous concentrations,

AL dusts whendnhaled Bt excessive
quantitics may be considered as harmiul, but
only o few can be regarded as dangerous.
From the standpoint of their dangerous
propertics, they auay be Jdivided into three
gencral groups. .

I. Those which are dangerous hecause of
their potsonous action, such as lead, arsenie,
mercury, and similar substiuces.,

2. Those which canse only irritation in the
respiratory tract, resulting in such condi-
tiony as bronchitis or local inflanunation;

such substances as vegetable fibre, cork dust, '

lour, stare h, and nlhu' refatively mnm notts
organic or inorganic materials,

3. Those which tend to produce fibrosis
of the lungs, thereby predizposing to respira-
tory inicctions, especially tuberculosis, such
dusts as ashestos, silica dioxide or mag-
nesium silicate.

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

It has bheen generally believed that the
harmiul effecis of dusts inhaled into the
lungs depended more upon their physical
structure than upon their chemical. It was
believed, for example, that silica dioxide, or
quartz, was particularly harmiul because of
its crystalline structure, and the hardness
and slntpnus of its particles. This concep-
tion is now known to be faulty. The dusts
which cause their damage by mechanical in-
terierence with function are the dusts which
arc relatively innocuous, whose symptoms
are transitory, and which subside upon re-
moval from exposure to the dust.

Chemical Effect Is Harmf{ul

The discase of particular interest to us
tuday, silicosis, owes its harmful effccts very
largely to a harmful chemical reaction oc-
curring between silica dioxide and the body
tissues, It so happens that siliea dioxide is
decidedly 2 tissuce irritant to the hody, re-
gardless of the part of the body it invades,
it causes docal irritation, local destruction
of tissue, and the replacement of that tissue
by scirs,

Thus, given a dust comtaining sitica diox-
ide in sufMicient concentration, in sizes small
enough to permit its entrance to the ultimate
air spaces in the lungs, we have a situation
which offers danger tn the worker.

4,

vy .

We lhave no real knowledpe as to true
figures, but as a simple rule, we can adopt
for practical purposes the thowght that the
human body can withstand suceesstully a
comcentration of dust containing 100 per cent
sxllc1 lllO\Id(. in a particulate size less than
10 microns, th a concentration not in excess
of 5,000,000 particles per cubic foot, [ we
decrease the percertage of silica dioxide
present in the dust, we can correspondingly
increase the concentration with comparative
safety, We must, of course, take into ac
count the portion of the worker's time spent
in the dusty atmosphere.

. To arrive at a rough conception of a safe

atmosphiere, we multiply the percentage of
free silica in a given dust Ly the total num-
ber of particles per cubic foot. If the result
is under 3,000,000 the condition may be con-
sidered relatively safe. I the result is over
5,000,000 the cnndmun nuist be regarded as
unsafe,

Bear in mind too that silicosis is essentiadly
a discase of great chrnmuh Fxcept in a
few exceptionil instances it will require
from seven to thirty years for a worker to
develop advancal siticasis. Tt is evident too
that coincident dusts may cither retand the
development of silicnsiz or hasten i, Recent
research scems to indicate that the admix-
ture of ahuminun dust to a silicious dust
will greatly inhibit the reaction of the Iatter;
whereas a silicious dust combined with some
alkaline coincident dusts may hasten the de-
velopment of silicosis,

Much research is now under way i prob-
fems such as this. \We have never ]LIU"HL(I how
to cure silicosis, but we are learning rapidly
how to prevent it. Our knu“lul"c. in this
respect seems to he Hmited to the removal of
dust from the breathing zone of the worker.
Later discoveries may show us how to
modify existing dusts  with  contaminant
dusts that will render silica dioxide innocu-
ous. :

Owing to its very great chronicity, it ix
only the rarc case who actually develops |
disabling silicosis during his indostrial life-
time., It is realized, of course, that excep-
tional instauces take place, but the coincident
ravages of age usually keep pace with the
effects of dust, so that much ~¢ the dis-
ability usually attributed to silicoss is often.
in fact, actmally attributable to other dis-
eases or incapacitics which advancing years
bring in their wake., To me the great peril of
silicosis, the pertl not only to the industrial



worker himself, but his family, co-workers
and the pulitic generally, is the accompany-
pres susceptibility to tuherculosis,

Complicated by Tuberculosis

Silicosts per se does not kill, Tuberculosis
as a complicating factor of silicosis rarely
recovers despite treatment, awd the mdi-
vidual g0 attlicted is not only totally dis-
abledd himself, but a definite menace to all
with whom he comes in contact, particularly
the fellow worker who may have silicosis,
So perhaps the most important places in
which the services of the physician in a dusty

trade are necessary are—Airst, along lines ol

discovering and barring {rom exposure to
a silicious dust those persons who may al-
ready have arrested tuherculosis; and sce-
andly, discovering those persons alveady ex-
po~eed 1o dust, possibly already silicotic, in
whom tuberculous infections may have de-
veloped,

It is well recognized that no individual
should he exposed to dust containing silica
diox<ide until he has undergone a thorough
physical | examination, including  carcfully
made and interpreted x-ray films of his
cheste It is likewise obvious to anyone fa-
miliar Vith silicosis that no person who is
exgosed to silicious dust should be denied
the privilege of frequent physical examina-
tions and x-rays of the chest, not entirely
to discover the existence of possible silicosis,
but to discover a coincident tuberculosis if
such exists.

A nan o discazed should, in protection to
himself and to all with whom he comes
in contact, be removed from industry. Let
me emphasize the uselessuess of a physical
examination, unless it be accompanied by
properly taken x-ray films, except in caszes
of zrasz tuberculosis,

[t ix the function of the physician, there-
fore, to conduct in a thorough and an intelli-
gent manner the pre-cplovment examina-
tion of all persons who are to be engawzed
in a dosiy trade. The purpose of this ex-
aminationy should be threefold. First, to
discover and har from employment in dust,
any pereog who is sulfering from tuber-
culosis i an active, a quiescent or an ar-
re~ted <ture.

A posable exception might be made in
mdividuals sutferine from a so called healed
prniry complex, or a hiealed childliood in-
fection, Tt 6 well known that exposure (o

silicit dioxide is very likely o eveit
activity a turherentous Yeaon whivh ar
quic-cent or arrested, e dnela
s n;u'!i\'.’llr(l, the changes of resener
remote, .

The <ecotd problem whicl confron
physician al the pre-cmployment physie
amination i< whether a given individ
by reason of sceondary  physical de
maore susceptible to the development o
cosis than a novmal, s he suifering
discases of the nose or upper respir
tract, such as chronie sinusitis, disvase ¢
luess or air passages, or obstructions
produce mouth hreathing?

We must remember that silica diox:
not dangerous until it reaches the tung:
that the normal individual retams n
nose and the upper wr passages a
quantity of the dust inhaled from the at
phere. In instances where this nasal r
tion is disturbed, exposure to silica dic
dust may be dangerous to that indivi
where it would not be to another,

It is believed that certain diseases o
heart and circulation, of the kidoess, p
bly syphilis, chironic coincident disease
the lungs, all may render & man more
ceptible to silicosis than normal. The pl
cian at lis pre-employment examinatian
follow certain establi-hed criterta
respect, and bar from expozure to dange
dusts those persons who through exis
discase may be more ready prey to silic
or tuberculosis,

Re-Examination Needed

After the applicant for emplovment
successfully passed hig physical examina
and is engaged in a dusty trade, the «
of the physician is not yet ended. This we
man must be periodically re-examined,
to discover the early APPERTINCeS of -
monary iibrosis, but what is cven more
portant, to dctect the carly evidences
complicating tuberculous infection.

A man should not be dismissed from
ployment in a desty trade merely becatis
has evidences  of  non disabline
Workers i dusty teades, especially st
cutters, monlders, pottery warkers,
similar crattsmen, are usuakly highly <kitl
aned it seems unfortunate from a socald
ceonotic point of view to denv thom
plovmcat so lowg as they aee phivsicalls
to cittry on, especially sinee the actaald
abline quatitics of siltcosis are i doult

<tlice
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They should he denied cmployment in a
dusty trade g that condition is found ap
Presemployment exaumination, g they
should not he lurped from continuing an
employment in whicl they are already en-
gaged. Of course, in sucl instanees you, as
Cngineers, must realize that you have failed,
beeanse if You had kept the breathing zone
of the worker free from dangerous dusts,
silicosis wold not be present on physical
eXdamination,

In this work of preventing
industry, it should he evident that the closest
and most mtellisent Couperation hetween the
rhysician and (e cngineer is hecessary, The
physician must, through his knm\'lcd;e and
rescarch, tell the engincer what dusts, or,
for that matter, what other substances used
i industry are harmiul. e must tell the

engineer how such dusts or other materials
enter the body, how they leave the hody and

what they do in thejr Passazes through or
their residence in the body,

dust discases in

Must Makc Analyses

The engineer musi N turn tell the physi-
vian of the Earmiul 4Aluss and other syl
fances surroundine e workers, He muyst
make chemicai angd petrozranliie a
the dusts, and oyer mdicated
atmosphere in (e
dust counte and o

nalyses of
analvses of (i
workshop, e must maike
el his connts ay reeular
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intcervals, comnferring with the physician in an
ctfort -to discover whether, in the lizht of
their joint knowledge, working conditions
are dangerous. He must develop an mstall
caretully designed ventilating equipment, He
must arrange for modification of chemieal
and other industrial processes, where suel,
madification is possible, and must hend hig
cfiorts toward removing from the danger
zone of the worker the ofiending substance,
whatever it may be,

Too many engincers construe this function
lousely. They pass on to the physician us
his responsibility certain functions whicli ¢s-
sentially are theirs; such functions us dust
analyses, dust counts, and similar fechnical
duties. Al too often it is considered ude-
quate merely to install a fan..

Ventilating devices in dusty work rooms
must be conztructed only after carciul en-
qincering study has given 4 knowledge of
the physical properties of the air and of
substances polluting it. It js possible to
calculate o a very fine point the volume of
air that must he removed from a given spot
torremaove the dust originiiting at that piace,
and the engineer must approach his task
from just as scientific an angle as the physi-

cian approaches his. 3

There is no room in imhutr_\' for hap-
hazard methods on the part of either the
physician or the engineer,
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& checked and repaired

eneand we wiil sive iy

o o addition, sig-

Ca man from ecach de-
~ himeom o ooar safety
Horolatng these men o
“ally have ther all meet
w2 othese men a closer in-
ety work and permiit us 1o
Viso, T owill, until further
Lyomeetings with all (he
we can make ciear ihe ad-
AU YOU men must nssume,
© to see that vour nien are
our satety rojes and the
smployees. We can alsa
ividuals who do not seem
one hundred per cen:.

“fety Work?*

icphone Co., Chicago

+ difficult problems facing
Toto the foreman bis ree
“re safe deing of the jush
treasures, we have taken
tle must feel that the safe
> his respensibility and feel
0 do something ahout it.

s there an accidént on g

}!crcd partcuinrly  hagz-

-smine that the foreman or
how ta conduct the work
ceosure that he does gl
=it 2 proper training Prose

ume that a majority of all
- accidents are directly or
shle to the failure of super-
wvel to function proneriy,

“tothat supervisary teaining

sling aceidents is necessary,

nt of 2 sunervisnry training
"vomore dificult procedure
et of a technical or voca-
urse. Apart from the tech-
slved, there -does not scem
~ul dormula. There is, of
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course, some similaritye of procedure in (- any supervisory aining course for any par-
recting the waork of any man on any job; g ticular industry lies within that industry, We
afierent indastries cmplay sucly different  pnsg go out and sc¢ how our joh i.\'lu(:ing
tpes ol peaple, under suely a wide varjety supervised now; analyze (he procedure of
of circumstances, and place sueh o diver- every foreman and MIPCTVISOL ;. compare them
gfeee ol requirements upen them that the and seleet the best s ook upon supervisiong g
prableny of SUPCTVIsory training in s mare e process initsell, and sce how best 1o direcet
comprehensive aspects s peenliar 1o each the work of the peuple. It s 2 long, tedious,
type of industry, and costly process, but one whicl, carried i
The general treatises on leadership give through to completion, will pay dividends in i
the groundwork, hut the subject matter for  the end. ;
i

. I

WEDNESDAY LUNCHEON SESSION ,f

i

October 13, 1937 . ;."’

The Wednesday Luncheon session of the Safety.” The address was substantially the § !jf

C cement and Quarry Seetions was addressed  same ag another address by Mr. Hale before t :
by I§:||;1h Hale, Superintendent of Safety,  the Steam Railroad Meeting, The complete :jl.‘
Atchison, Topeka and Santa Fe Kailroad,  paper will be found in the Steam Railroad I}!
who spoke on “The Common  Sense of section of this volume., ],}
lii
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WEDNESDAY AFTERNOON SESSION ‘”

i

October 13, 1937 - i
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Work of the National Silicosis Conference l} ;
it {4
By R. CAMPBELL STARR F i
. . g Lo
Assistant Safety Engineer, U. S. Department of Labor, Division of Labor Standards, Ok
Washington, D. . : "I‘“_{
Sil'icmis.is strictly an occapational discase,  {lie Department,  This act, amony other "i: Li
.\ch.l.c:xl..\\‘wm‘c las not reported silien dust  things, gives the Department of Labor the I B
s allecting any indi\'idu:llsvx('(-ptlh(».\'c who, duty "1 foster, promote, und develop the jh:
over l'(‘):l.li\'('l_\' long periods of time, have  welfare of the wage carners of the United '_" ':
\\‘()rl:c(l moan atmosphere where (he air States, to improve their workine conditions, ‘ ¥
which they breathe contained excessive con- and to advance their opportunitics for profit- ll' X
centrations of free silica, able employment.” 'l'_- f:‘
The .iulcrcst of the U. S. Departiment of With this jn mind, and believing that i ﬁ'
Labor in a firoad social and cconomic proh- through joint efiort of all concerned, much iR 34
lem such as this has its origin in the Orzanic  could be done to climinate the hazard, the ,.'» A‘
Act, effective March 4 1913, which ercated Sceretary of Lalior called together in Wash- i {’
. “ L)
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ol the hazard, he fact must b
that  until silicosis  hae
workers who now |

¢ recopnized  gop the
heen wiped oy, medieal
ave the discase, as well
as those whao may caontract g

conversion o known facrs in the
and CnLineering ficlds working
toward prevention, and i, the lezal, in\m-;m(-c
and rc:ul:llur_v Pliises looking toward a(e.
fquate workmen's sompensation, ing,
tical, readily ieerse
i the cilice- :ulcqu;ucl_\' ke care
Npresenting lem,

» INUSL Feeeive
workmen's compensation jugg a8 do those
workers why e injured iy aceidents,
1\(":‘«»1'(“11_«41)’, the Commiticey
1S conference were unammonyy ;
i the l'()”(f\\'in;: l'ccomnn-udntinns:
I‘ ’ Coverage for silicos
i tion acts of 4| States.
{ This toverage should |,

a prigc.
s progean, which wij :
ol the silicosiy proh-

In jts Program of cooperation wiy the
is in the compensa- I8 States, the Department of Lahor hag in.
cluded section covering silicosis and simj-
¢ compulsory. lar dust.discnscs. This hreaks (l.m\'n in'to
' - . three maiy sub-lxcadmgs: (1) Assistance in
Because ol compelition hetween the 1¢ preparation of reasonable and adequaye
fame or gsimilar industries i, various codes, rules, and: regulations prescribing 4
States, the laws, rules, and regulations of methods of Drevention; (2) assistance in the
the several States should be
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as uniform ag
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) establishment of equitable standards of N
Practicable. " workmen's compensation for (hoee em- .
'Should Be Insured ) ployees disabled as 2 result of the discase; ;
2 géneral educational pProgram among 7
The employer ‘shoyl( insure hig obliga- State officials, factory inspcctors, cte. so &
tion for compensation either through self- that they wij be equipped with adequate i
insurance subject to the Posting of a(e- knmvlcdg‘c concerning  the discase, ji« +
s quate funds, or with an authorized iy- method of Prevention, and jtg broper treat-
surance institution, ment under )i workmen's compensation Jaye, ot
Insurance should not e denjed any cm- .- ’
Ployer, provided the State authoritics certj- Follows Two Lines ;
tions, and Pays the preminms involved W KCtling yn(}cr way has bc_cfx commc!rgcd
v o ; : along two prineipal Jines . (1) The compiling
\\"‘frk(‘fﬂ 'lﬂ}'{llf( active pulmongry tuber- of practieal information coneerning actyg|
culosis and sxh(‘nsns_dmuld be removed dust cantro] installations in typical silica .
z-, from (.ll)])l()_\“]lk-]l[. Sueh \\-(;rlc(-rs should hazardogs plants, together wiph APProxima. .
i he granted suitalle compensation paymeng HONs 28 ta cost, o only of installation, Jue ;
7 and medieal vare, also af maintenance of dust cantro) cqnip- :
o, Workers disabled irom sthicosiq (bt

ment in such plants; (2) 5 brogram of vjgya)
with ne tufn'r(‘nlnsii) shaould

ultimagely cducation supplementing the ‘ummary {
erimted the same Mnount of fompensy- COMMLtee reports of the National Sili- N
Hon s glose disalded by accidengai i cods Conf(-rvn('q. tis contemplated thay iy
jury, s fichd syely media as iy Strips, lantern .
. Two yeurs s a reasonable minimom Sides, bosters, jllustraged Lulleting, et wilg R
limitaion period for filing claims subse- be utilized. Further, iy comicction with (e .
N qoent to the dute of the Jast exXpostire, various exhibigg of lhc(i(-mrlnwnr. shn_\\'u_ at
3 21 virioys Lurge CXpositions, trade :1.\’.\0.(::11.‘1:1: -
E30F Further Activities of the Department meetings, labor and fechnica] OV Zation '
3; of Labor meeting s, ele, itois contenmplated {)aq much i
$esed ! . fidctuul miormation will e tsed, Jointing i
"t In carrying out jis duty as stated o (e toward wavs and means of correctimge the i
; 3 |, basic law, the (1, S. Dcparlmcnl of Lalor hazard and of cslnhli.shing adeguate stand- H
Rl has conceived (hay there s immediate need ards of workmen's compensation, ;
S {51 i
. ] .
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- Following e address Mr. Stare hazards in quarry operation fonk place. This :
K round  (ale discussion of outstanding concluded (he \\'cdncid:x_\' rogram,
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WEDNESDAY AFTERNOO). SESSION i
October 13, 1937 .’ l
The session wits called to urder by Wy, more, Md., whe presided, inlrndnchl; the
Woad, Baltimore and Ohio Railroad, Balg;- speakers and dirccting (he discussion. .
. i
’ 1
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4 . . Lo
e The Past, Present and Future of Railroad Safety . CEL
1 ’ éj
: By J. M. SYMES -
Vice President, Operations and Maintenance Department, Association of ’ f; ]
American Railroads, Washington, D. C. oE
No industry iy the world requires more - pendability grades and curves have heen ' i ',: g
diversified study and more exacting applica- climinated o reduced ; sjgna] systems have B S
. - . . . . - " - - ’
tion of safety prciples than the steam rail-  heen modernized and extended ; other safety C
road industry, Picture a quarter of a million devices have been nstalled ; new and more '
miles of railroad line covering in a virtyal power{ul locnmoti\'cs, embracing gl modern
network the vast expanse of the United satety devices, Dave heen rurchased; new
States. Qver this netwaork arc operated g cars, hoth treight and Passenaer, have been
hillion train miles annually. Vast vard and mstalled, This capital improvement program
terminal operations arc necessary (o make up  has cost the railroads aboug cizht billion dol-
the heginning of the journcy of passengers  dars sinee 1923, and a large part, if not all,
' and goods, and (o break up ag the end of that ol that huge suim had a beneficial eficct, di-
. i journey the 12 million trains thay accumulate  rectly or indircetly, on the sarely of opera-
that billion miles. These trains carry 300 tions,
million passengers and one Lillion tons of But the engincer’s job i« never done. As
”f—"._l’]'l anoually, It reguires more than e <non as new cQuipment, new rail, or other
million railroq employees 1o run the trains, devices ure installed the cucineers go o
“’-'l'\'f‘ them ready for mﬂ_" movement, su- work to develop more eilicient and saler
- fervise and safeguard their movement and units, “I'le railroads spengd miitiens of dollars
llh'llll':l.lll the cquipment sandd roadbed, as well wmnndly i vesearel and ];,],,,m((,,-.\- worlk
As periorm the many ather dutjes ncidental experimenting  wi CHEINCCT I improve.
: to the production of railvoad transportation, ments, Inall thig wark safety i< of primary .
' - Safety has in the PAst, s today, and always  dmportance. Aninvention which migit mean 1
: will he the first principle in rajlroad opera. sreat cconomics to .”'el m]'h'oad"- would not . -
; tions. But it is within the past fifteen yvears hnd "3 way 10 a s’l"!?' ¢ ”]“‘"m“‘c or car e
t that yreatest advances lave heen made jy LS use in ANy avay '~~‘5°”U_”’C01’1"0”‘1--”." AR
: railroad safety, During that period we live  Jor safe operation, COU\CI'-‘W.\.-'-I“.\ Improyve- i g
! seen a complete remodeling and maoderniza-  ment, ”‘”Ch“”""_' or ot lclr'“ ";- l""”“m”‘lg i F,"-
i tion of railroad physical propertjes. Road-  safety of opreration inme ‘l-“t.‘]-ommsll_‘; s N G
i beds  have been Strengthened ; bridges, '.l»\t‘lfllofr.ulm:ld ofm'cr"_.s anc f,'f”) oxees. Lhe : ;J ’
H trestles and culverts rehnilt: tracks have  scarch or LFL;NU’ salety wi ‘__COH.U';"C SO K
3 been laid" with heavier rail and with  long as rajlreac transportation is used. 3
. treated ties of greater service life and de- About a quarter of & century ago, the .
: .
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Steam Raitrogd dMecting 393

! THURSDAY AFTERNOON SESSION
October 14, 1037

Safety, An Executive Operating Problem

By R. C. WHITE
Assistant General Manager, Missouri Pacific R, R., St. Louis, Mo,

Safety is ap obligation of management,
Without the coustructive leadership and day-
to-day urge from the executive s operat-
ing heads, the movement would Japse ingo a
perfuntory activity,

The safety movement is recognized by
executive and operating officers as a medium
for building up and maintaining that rela-
tonship, that fellowship, which Lroadens our
views, enriches character, an( Lrings the
Golden Rule into practical application, -

followed by a thorough analysis to find the
direct and underlying cayses and the pro-
cedure necessary to prevent g recurrence,

Proof of jts sincerity il depend pri-
marily on whether management wil] make
the first essential move gy the program—
that is, authorize the expenditure of money
necessary to make the maintenance and op-
erating plant g safe place to work.

. . Safety and Efficiency
Management recogmzes that our economie

System must enable men g0 live on an.in-
ereasingly high plane, It must enable them
to fulfill their desires ang satisfy their req-
sonable wants, andyive them thg feeling of
seeurity which s essentinl to happiness and
ct'ticicncy. .

Having made the decision that safety is an
exeentive problem g respunsibility—gling
accidents must Stop—it is then essential that
management promulgate,  am follow
through, a plan that will definitely fix this
decision in (he minds of all the individuals
wlho collccli\'r-l_\' comprise the industry, The
follow through must he such that depariment
heads, superintendents, syl every menher of
the supervisory force wil] appreciate the
need for g constant, active interest jn safety;
will understand that passive interest will o
mare produce results thay would the same
interest in production, Supervisors must be
made to feel that the prevention of accidents
demands the same type of heads-up super-
vision that js given to the other problems
affecting cost and service,

Analysis of the underlying causes of in-
dustrial accidents and preventive measures
to be applied has made iLincrcasineg appar-
ent that those factors which are producing
accidents are very largely the same factors
which tend to lower the quantity and quality
of production, Expressed in another way,
safety and cilicicney are as inscparahle as
though one word, .

In coupling safety with efiiciency I have
not minimized it as an excecutive problem,
but have endeavored (o indicate that jia sofu-
tion is an executive responsihility, both 1o

that malke jt Qa going concern,

Rait transportation iy g scientific business
in which laboratory rescarch, expert cngg-
neering, trained huilders, and skilled workers
share a part,

One of the main factors js a group of
emplovees who are loval—wlio appreciate
that their railroad must give the kind of
service that will stimulate an accelerate the
development of the territory traversed,

The suceessful solution of our problem dc-
mands the type of aggressive individualism
in executive leadership that will attract and
command Joyal, calleetive , cooperative cffort
on the part of 4} who produce rail transpor-
tation, ’

Our major concern is leadership—leades-

The exceutive must find a way 1o indicate
directly that it is the responsibility of the
department heads to carry ol management's
program, that anthority is placed jn cach
superintendent’s hands o rut accident pre-
vention on the same basis as production,

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