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Endustrial Dusts

”
i

WEDNESDAY MORNING SESSION
" October 13, 1937

The mecting was called to order by Chair-
man A. S, Reguta, Executive Secretary, In-
tustrial Relations Counsclars, Ine, New

' What Industral Dusts

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

Are Harmful? Why?

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

While dusts exist everywhere in the nt-
mosphere, it has been recognized .{or cen-
tries that workers in  certain  dusty
weupations are less healthy than those not
0 exposed. The number of persons ex-
rosed in dusty oceupations comprises one
of the largest industrial groups, The occu-
pilional diseases of workers in dusty at-
mospheres have been found to be due to
entrance of dust into the system by inhala-
tion, by ingestion, by direct absorption
through the skin, by irritation of the skin,
ur by 2 combination of the foregoing.

The suspensions of particulate matter iz
3ir have heen broadly termed dusts, fumes,
and smokes, Such a classification is neces-
“arily arbitrary, since the line of demarca-
ton between them is not very sharp, ami
the chief differontiation is based on the size
:{f the particles. lnvestigations by the Pub-
e Health Service in dusty industrics' re-
vealed that about 70 per cent of the dust
"‘."‘d“'mnmincd were between | and 3
Microns in size, only about 20 per cent were
-;;‘ than | micron, and the median size was
i Microns, Industrial dusts are mainly less

AN 10 microny in size. However, fibrous

o H M
818 inthe alpesectsy ashestos, have been

2und 10 contain particles as large as 200-

Mircons in the greatest diameter.
Cr‘\‘\ﬁli"l"& genceadly speaking, .according 1
'-¢m}i’r..|um arc more injurious as lhe:r.
the by composition differs from that of
iwhich 1o bady, or {rom the elements of
the tody is normally composed,® it

»
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is difiicult to establist a comprehensive
definition for foxie dusts. Sollmann} after
analysis of varlous definitions {or 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- whick must be considered in
classing a substance as such:

"4 poison is any substance which, act-
ing directly through it inherent chemic
properties, and by its ordinary action, is
capable of destroying life, or of seriously
endangering health, when it is applied to
the body, externally, or in moderate doses
(to 30 Gm.) internally.”

Some dusts are known to be poisonous.
while others, in the concentrations usually
cncountered, are comparatively harmless.
However, it may be stated that breathing
dust in high concentration is not desirable.

According to Fairhall, the damage arising
irom the inhalation of toxic dust may be
cither local or remote, and depends upon
whether the material is a protoplasmic poi-
son, whether [t is caustic in_ rcaction, or
whether it is absorbed into the blood strenm
and carried to other centers which are in
rurn 2ffected.*

It is now well cstablished that exposure
10 certain kinds of dusts, such as those con-
taining considerable quantities of free silica,
:as increased the morbidity and mortaliry
rate: from EoeRory diseases { while me-
wllic dusts, R

:'lcnd and its compouls,”
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liave been associated with gencral systemic
poisoning! Dusts may be swaliowed with
caliva, water, or {ood, and dircct poisoning
has been traced to absorption by this
method : other dusts nay act as irritants and
ptoduce affections of the skin, irritate mu-
cous membranes of- nose, eyes and throat,
often causing inflammatory discases of
these organs.’

Somne inorganic dusts are able lo pene-
trate the degp lung tissues and are
sufficiently insoluble to be rewined there
Some of these may be active in the human
tissues, causing definite and permanent in-
jury, while others are inert and may be
retained for years, apparently without seri-
ous damage: some are gradually absorbed
without causing pathological changes!

All inhaled particles are soluble, at least
to 2 small extent. Ii harmless, cell activily
is stimulated so that phagocytes remove the
dust, If the solute is toxic, the viability of
the phagocyte i§ aifected and an ineffective
accumulation results. At the same time,
further solute may diffuse -into neighboring
tissues, setting up an irritation and subse-
quent fibrosis. The nature as well as the
solubility of the solute is an importaat fac-
tor, but of two-substances of approximately

_equal toxicity, the more sofuble {orm

canses the grealer damage, However, sub-
stances of such low solubility as silicn may
ultimately produce cxtensive injury.!

Kettle has stated that harmiul dusts, if
inhaled into the lungt, may activate a latent
uberculous infection; they may exaggerate
an active tuberculous lesion or o coincident
infection. If sufficient quantities of a harm-
less dust are inhaled, some of it remains in
the Jungs and causes a mild degree of fibro-
sis merely through mechanical irritation,
but sucl fibrosis is rever suficient to inter-
{ere with the function of the lung.!

Some \writers state that while the influ-
cuce of nonpoisonous dusts on health is 2
debatable subject, zbmormally high death
vates from bronchitis and pneumoniz are
sometimes attributed to chronic exposure to
noutoxie fusts. Lazze amounts of dust are
weeasionally  found in suppotediy normai
Jungs, at autopsy.”

According 1o Dririer, there arc four dii-
ferent types of reacton produced in man by
tie inhalation oi 4 The first and most
important are the umocesioses, such ag
silicosis and ashesteaiz, which cause specific
lung patholagy and niten arc taticwed by

e gt byt ——

pubmonary tuberculusis. The second 1y,
of reaction is caused by toxic dusts like legf
cadmiem, and radium. A thicd type of myy.
ady follows the inhalation of finely divide
metallic fume particles such as zine oxid,
and is kmown as metal fume fever, Tig
fourth reaction, allergic in character, j
caused by breathing organic dusts such g
polien and certain types of pulverized waeq
and flour, In all four cases the sole cauy
of the disability may be dust inhalation, by
the reactions from toxic dusts result fron
swallowing as well as {rom inhalation®
For various reasons it is difficult to s
up an absolute classification for dusi
Opinion is rapidly changing regarding so-
called inert or harmiess dusts and furthe”
investigation may prove tome of them to be
injurious. Seme dusis may have bath 3
toxic and an irritant action: while on the
other hand, the poisoning resulting irom ex-
posure to a dust may be the combined efiea
of more than one modc of eéntrance into the

body. However, the following classification .

of dusts, according to physical character
istics and physiological cficct, is used for
convenience.

1. Organic Dusts

Organic dusts arc thnse which contain
carbon, and were orizinally supposed to
come {rom organized substances derived
from animal or plant life Living dusts
come under this classification, and are
thought to be of the same order of size as
industrial dusts, with which they are fre
quently associated. Ducteria are usually be-
tween 0.3 and J iicrons. excepl in 2 few
cases, such as the anthrax bacillus, whick
ranges from 1 to 123 wmicron in breadit
and 4.3 to 10 microns in length and 10 or 12
microns in diameter. However. it is possi-
ble that the larger and heavier varjeties,
tike the larger and heavicr dust particles,
settle due to gravity, and do not remaid
suspended in the air.

Many thousands ol organic substances.
carbon-containing, arc made syntheticaliy
by chemieal processer, such as Ayestufis,
explosives, ¢t

1. NONLIVING ORGANIC DUSTS. Ax
the name implies, these are conprised o
nonviable purncles, witich may or may no!
e inherently taxic o irricant, -}
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Indisirial Dusis

tecome 1})‘}J5rscnsxli\'c. with resulting  dust, or powder form of the preparation, ex-

aqtiyna, Thinius, of other disturbances, are crting a direct irritating effect on the skin.

\acluded in this classincation. | Dermatitls due to csiier vegetable dusts
a. Toxic andfor Irritant. Taxic or irritant  fuch as vanilla, rowdered arnica, pyre~

dusis are all organic dusts “which produce thrum, etc, have been reported.”

pntorward  symptoms, cither systemic or Dental lesions, of occupational origin,

1oal. Those producing local symptoms are  lave been reported among workers in sugar,

usually described 25 irritant; those produc-  The gingivitis caused by sugar dust is clas-
ing gencral or systemic symploms are  sified as purely mechanical, with later-
rermed toxic, A dust may be both toxic snd  developing  caries, Digestive disorders, ;
sier. g o ireitant . respiratory conditions, and cutaneous con- :
sit L & In reported cases of injury or death fol- ditions (especially of the face) were also !
iom.” 1 Jowing inhalation of dust from organic com- jound.” * o
t . 1 pounds, 3mong the chief offenders are Dock workers, transporters of grain, i
- i pannitnnilinc. the dinitrobenzenes, chloro-  workers in grain and flour mills, ete, are I
dinz o | dinitrob . trinitrophenol, and nitro-  exposed to dusts Buring their work, Dusts
L fure t naohthalene. Eye damage duc to inflamma- (rom cereals may conzin many impurities, i
em Tt o of the comea hag occurred among which may cause an irritating action on the !
feme | workers exposed to methy! violet dust, The respiratory passages. as well as inflamma- e
s our e dust from paraphenylene diamine derivatives  tion of the skin. Digestive disturbances, I

T particularly irritating and dangerous, dental defeets. diminution in hearing, and "
i causing mot only 2 severe form of derma- conjunctivitls have been observed among H
titis where the dust comes in contact with millers, and have been astributed to the dusts N
the skin, but also producing acute inflamma- to which such workers are exposed.” .
tion of the mucous mcgnbr:mc of the b, Allcrgic. Many apparently innacuous S
respiratory pastages Toxic dusts may be  substances may produce reactions in per- !
zencrated during the handling of powdered  sang of peculiar personal susceptibillty. The i)
dyes and in preliminary dyeing operations, term “allergy™ is used to describe this con- a
particularly the hydro-extractor process,  dition of hyperscasitiveness or suseeptibility, o
whe.re particles are dlssemma_ted in oll di- and allergic phenomena most frequently i
reetions # Coal tar and indign dyes are  nianifest themselves in skin reactions. How- -
substances most requently used. ever, they may cause acute reactions ¢lse- o
Cases' of amblyopia have been reported  where in the body. \When the respiratory i

jrom exposure to inhalation of. tobacco  tract is involved we lave such well known o
dust® It has been found that inbaled to- diseases ns hay fever or asthma. These {
laceo Gust exerts a nicotine action on the diseases may develop as 2 result of byper- i
otzanism fiftecn times grealer than that sensitiveness to such substances as poliens i
produced by the same quantity of sinoked from plants, liorschair, rabbit's fur, furs,

tobacco with an cqual nicotine content.” feathers, et "

Severe dermatitis is experienced by many For instance, furrivrs, workers in cluthing

workers handling powder containing TX.T. judustries who are cxposgd to wool dustl; .

which is used in making high explosivas. ¢ may sufier from hay fever ar asthma.

Pierie acid, which is also used [or this pur- 1t is unnecessary 16t the ohend_mg dust to

pose, requires drying, and in this latter state  Teach the depths oi the lungs—giant poilens

las heen found to produce a dermatitis. for example are reported to produce their
 Picrie acid is also the oldest synthetic or- cfiect aiter being caught in the upper res.

Tanjic dyestufi”* Dermatitls occurs among piratory passages. Shouid suc_h an offending

handlers of silk with varving frequency, substance be finely ground it could reach .
Salls determined that o “eash occurring the alveoli and as a result probably all
F.o-Menmpavorkess n 3 silk factory was due to  physiologic reactions would be accelerated.™
dust “irom sitk cocoons imported  {rom In a survey of a plant where resin is M
Atrica wmixed, ground, and molded, it was found :
\ !"{rsous eugaged n the rmanuiacture of  that 80 per cent of ths occupn(im\-.\'l.d.crma-
inine and quinine preparations switer from it there was due | persensitivity to K
¥n phenomena, which occur {or the most tiexamethylenetetramingeang “jormaldehyds, .

art an cxposed parts of the hody, and contained in the dust %yﬁ},id! the WOrkEds:
L ™y he caused by ingestion of by quintine  were exposed, 1 &;ﬁ\n‘;j first process

irgm =

ted wle=

PRI
Rt 2.
-ha: o

usesn i

e armew maye




of coutton spinning, cotton-strippers are ex-
posed to dust arising {rom cotton lusks and
débris, which produces a typical form of
asthma.?

Ordinary wood dust has been of interest
due o its purely mechanical aetion, but
still greater care is required in handling

J certain kinds, especiatly woods coming from

abroad. because of the essential ils {mpreg-
nating them, which when {reed in the dust
may afiect the health of the workers con-
cerned. Some of the woods capable oi
causing skin lesions are Brazil wood, satin-
wood, teakwood, cumaru or tonka wood.
black ebony wood, West Indian maliogany,
Japanese tagayasan, coceoloba, chestautwond,
olivewood. California sequaia, etc, All per-
tans whic handle these woods are ngt in-
jured, only those particularly susceptible to
the substances they contain becoming
affected.™

2, LIPING ORGANIC.DUSTS, These
contain particles capable of exhibiting the
phenomena of life® (especizlly the property
of reproduction or multiplication), such as
bacteria and fungi. They are usually found
in Jow concentrations and are associated
with nontiving dusts in the afr,

a. Bacteria. One of the most important
among these is the anthrax bacillus, which
is containcd in the dust from skins, furs,
woo), and animal hair, horns, hoofs, bones,
cte. Thiz discase may occur in twe forms:
cutancons {in which the organism affects
the skin). and puimonary (when it is inhaled,
as in the form of anthrax known as woni-
sorters’ dicease).”

Cases of tetanus. reported in connection
with jute manuiacture, werc traced to the
raw material. the bacillus haviag been found
in the jactory dust® Diphtheria, tubercu-
losis, smailpox, typhoid, or other baciliui-
produced diseases, may result from cxposure
10 infectedt dusts, .

Bacterial sensitization can be the cause of
any of the allergic diseases, namely, asthmia,
perennial, hay fever. urticaria, angioneurotic
edema, eczemaa. or migraine headaches.™

b. Fungi, Dusts containing the inyceliz
and spores of parasitic fungi give rise %
annoyance and discomiort, “Maltster's™ i
iront the dust alone has heen reported, I
Provence, reeds nsed for ceilings are stackes
while still wet and undergo fermentaticn:
ey become covered with a white powe
(adey 1 ¢ nf the Mucor family: Spom-

Trwenty-sixth National S afety Cougress

trichum  dermatoedes), which is scattery
when the bark is stripped off. This powdy, y
is irritating to the skin and mucous mepy, j
branes. Mycelia and spores of moulds ;,~ z
commonly found to cause rashes: for ;,:
stance, the black powder coming ireg 1
macerated sugarcane stalks. Among baske.
makers, the mycelium and spores, in th
farm of a white mould (hyphomycete) from
the rhattan canes used, get shaken out whey
the canes are split, hammered, and oy
causing painiul fissures to develop on the
skin where they alight.”*

A jorm of asthma or spasmodic cough,
suffered Ly cotton weavers and known 3
aspergillosis, has been considered due 10 in.
halation of spores of 2 mildew which some.
times® occurs ou the threads® In a study
of silicosis among miners, made by the
Public Health Service, 2 number of cases
oi typical niliary calcification were e
countered. Unstained smears of those cases
examined were positive for fungus, two
types of Aspergillus fungi being identified.
All of the subjects but one were {armer,
teamsters, fecdmill workers, or residents of
small agricultarat towns where grain i
marketed. Farmers are exposed 1o fungi in
threshing wheat, baling hap, or hiandling
various small grains.”

Some other fungus diseases such as actino-
mycosis and blastomycosis are associated
with oceupational exposure to dust. The
jormer occurs among ‘workers fiundling
«traw, hay, grass, vegetable débris contams-
nated with mould, etc Actinomycosis is
likely 1o atiect people engaged in commercits
handling, storing, and cleansing of graiz !
(grain distilleries, flour mills, grain crush
inw, brewerivs, and malting houses, ere)”

e s Sl e 4 8 & T

11, Inorganic Dusts

fnorganic compounds are ol mineral
origin, not requiring a living organism 16 ¢
produce them” A number of dusts no
usually classed a3 toxic may, under somc
conditions, produce untoward efiects on e
human organism. Classified under inorganic
are toxic andsor irritant, fibrosis-produc-
inz. and nonAbrosis-producing dusts,

2, Tovic and ‘ar Irritant. Toxic dusts
hoste which arc mherently taxie wie
haled, ingested, or other
Amonz thoseebich” produce systemic
Tening, some 3
the dusts Tropes
sch at el

o

_-/.\~_ el
~:0n i
_\.‘" proxpt

Asa Tt
—efiatety

piratun

e pre"lt

Zought 1

. regsion

DN
od the
oot AU
wots ION
'\\L\m\m'L
R
e the

Co tine
Geiv §
S postT
oo amsd




Iuduscriai Dty

zine, ©lc. frritant dusts are injurious Ly

reasol of their strong irritative or corroe
sive propertics.

As % rule, juhaled irritant substances in-

i mediately cause reaction in the uvpper

g TR respiratory iract of such Severity that they

are prevented irom rcaching the lungs, 3i-

i (hough they may cause lung damage Oy

estension oi infammation; i the mucous

¢ membrane is corraded.’ Lime, calcium oxide,

and the di-chromates are examples of irri-

wnt dusts, An inorganic dust may posscis

poth toxic and irritant properties, and the

2 CRaazie

lie eris poisoning produced may be the combined
kneTs W

due = = b intu the body.

sieh #12 O ‘the directly poisanous dusts, the most

3

{

i

lt cffect of more than one mode of entrance
v

L

I}

f

. widely prevalent are those of certain lead
e € compounds, particularty the oxide, carbon-
e o0l s ate and the chromate. The dust s readily

4 a2

wess absarled by the mwucous membrane: some
(itose mest Just passes into the stomach and is dissoived
ungs. T £ by the gastric juiee!

. '
< idemnes According to Fairhall, periorated nasal

septusm 5 & common occurrence among
. workers with bi-chromate dusts.! In a

; ‘3‘05:‘:'___ sudy made by the U. S. Public Health
et

e has 5k

Service it was iound that continuous daily
exposure to concentrations "of chromic acid
mist greater than 1 milligram in 10 cubic
meters is likely to cause definite injury 1o
the nasal tssues.® It is Lelieved that 2
similat concentration of the dust would be
equally toxic, :

In the case of peisoning from some heavy
metals, exposure may be to both dust 2nd
vapor, For instance, investigations Lave
shown the saie limit of fotal exposure 10
lead oxide dust and fumes to be less than
. 15 mg, per 10 cubic meters of air, cxcept
 * for prolonged exposure” In exposure to
mercury dust and vapor, it was shown that
the incidence of chronic mercuialism in-
reases rapidly  with inereasing mercary
concentration, aiter such conceatration ex-
ceeds 2.0 mg. per 10 cubic meters.™ )

Alkalis and metallic oxides are common
Guses of dermatoses. Lye potash and
2 l‘:"e are known to cause .irrimion to piase

“:‘N. cement-makers, bricklayers, mazons,
o ecutters, mode“ers,‘and metal platers,
:u:‘crnxaon and perforation of the pasal sep-
dust occur among workers exposed 1o the

of soda ash; systemic poisoning also

':ﬁl‘::\;ll irom inhalation of calcium cyanimide

9
3
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Cases of desmatitis, seleroderma aiwl can-

A

cer are reported to have been vaused by
expusure to dust of arsenic compounds,
Certain azluminum salts are skin irritants
sed aluminum dusts may contribute to tie
iniection of skin and mucous metnbrancs,
through mechanical action®

V. Fibrosic-Producing Dusts. The most
important of thesc are the inorganic. slightly
oluble dugts which cause fibrous changes
in the lung tissues, some of which are serie
wus. and some of which cause little or no
disabitity.” So far as is known, no inorganic
cubstances other than silicon derivatives
cause more than a very moderate degree o
fibrosis of the lung. Morcover, these scems 1
to be no evidence that any other constituent T
oi ordinary dusts can influence so unfavota- t
bly a pulmonary iniection.

Although other dusts, when inhaled in
sufficient concentrations over a long period
of time, ‘have been shown capable of pro-
ducing a pulmonary fibrosis, nevertheless,
the pncumocouiosis characterized by nodu-

.

lar fibrosis has to date been shown clini- o
_ally and experimentally to be associated cEh
only with the inhalation of dusts containing {
iree silica. ;

Since this dust, to exert its harmiul action,
must enter the finer divisions of the lung.
the particle size of the atmdspheric duit
ray bear a definite relationship to the in-
jurious cfiect produced. The silica must Le
present in the air in particies small cnough
10 enter the finey air spaces an of such -
dimensions that the phagocytic cells may ¥

- memmmmm. -

enguti them., The greater majority ol par- i
. ticles found upon microscopic examination

ot the lung fall within the limits oi ifrom
1 to 3 microns." Examples of siliccous dusts
are granite, Quartz sand, pumice, slate, etc.

1a a recent study among anthracite miners,
Le corrciations between exposure to dust
(which contained silica) and the evidence
of constiwtional changes left little doubt |
as to the etiological significance of the dust . X
in the air breathed. Like correlations were )
jound between the silica exposure and the .
extent of pulmonary changes.? When the ._
inhaledd dust consists of silica combined :
with bases, silicates, sothe degree of change By

in the puimonary tissue may tesult. In this -» A

espect asbestos QuIE FEsmIE. 10 be GG &
among silientes i prevatence and” se- !
verity of tha diseass iscanses” . ;
The chiet di mhetween silicosis and
conditions dugi¥e: sinple reactiont *(gitsed ]
by other dusis he active proliféeative
b f
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reaction in the tssues which resulls in
progressive nodulation. Silicasis, when once
established, strongly predisposes the lungs
to inlection, especially with the tubercle
bacillus.  Chronic interstitial pneusnonia,
chranic bronchitis, and emphysema are fre-
quent complications of advanced degrees of
silicosis,

The relation of the acute respiratory in-
fections to the reaction due to dusts other

than free silica has never been established,

though a heightened incidence has often
Jbeen shown statistically In workers in dusty
trades, It is fairly certain that a dust dam-
aged lung, whatever the cause, fares much
worse if an acute infection does supervene
upon it.!

- [n a study conducted by the U. S. Public
Health Service among marble finishers in
Vermont, it was found that marble dust
when inhaled in the concentrations found in
the examined plants produced a mild, bj-
lateral, linear fibrosis in some cases, but no
serious lung changes were noted and there
was no disability due to the dust, even
after vears of exposure® .

. Noufibrosis-Producing Dusts. These
are inert, that is, they do not cause fibrous
tissue to be produced, but may bLecome
encapsulated or lie free in the tissues; or
they are absorbed without production of
dbrous tissue. Included mmong them are
alundum, ceal, corundum, ¢mery, limestone,
magnesite. marble. plaster of paris (gyp-
sum), and polisher’s rouge.

Dust Control

Engincering and medical contral are e
two most important factors i combating
t:xe industrial dust lazard, and are 1o a large
extent complementary,

Lugincering Coutrol. At Lanza® liac
caafed in o receat paper, "It is a lasie
ciple in dealing with a du=2 hazard that
dust should be attacked z1 ite point of
crigin and thus prevented {rem heing dis-
seminated into the atmosphere.” After the
dust has been spread throuzicut the air i
is difficult to deal with it and refiance must
‘¢ placed on individual protestion, which iz
zever wholly satisfaetory,

Lanza {urther cites varions riethods used
in controlling dust. These wi be reviewad
taez briedy, since a raper with the
iect of dust contee! in d vill {ollow
1 this program,

Tevemty-sicth Natianal Safety Congress

Dust may be entrapped at its sotree b,
suction devices and thus removed and tal,
lected. Familiar exanples are exhaust hogy,
in grinding operations, and the devices Used
in rock drilling.

Generally speaking, the exhaust ventily,
tion method, where applicable, i5 1o be pee,
ferred in controlling a dust hazard. \Vayg,
may be used to entrap dust and prevent itg
dispersal, and under certain cireunistaneeg
it may be of advantage to combine the use
of water and the usc of suction. Sometime,
a2 dusty process can be completely enclosed
in 2 sealed room or compariment, It mug
be remembered, however, that any mechani.

cal device of this kind ofiers adequate pro. t

tection only if it is properly designed
installed, and maintained.

A great deal of attention las been given
the subject of individual protection from
dust, and there are many types of respira
tory protective devices now available. These
are generally of two types: those which
provide fresh air from an uncontaminated
source and those which rely upon a filtering
medium for removing durt {rom the air
breathed, \Where the use of such a device
is indicated, only one of the types approved
by the U. S, Bureau of Mines should be
used, As 2 rule, it may he said that masks,
respirators, or other such proteetive device
should be used only where exposure to the
dust is intermittent and bricf, or where
some unusual condition makes A morce ade-
quate dust control finpracticable.®

Where bacteria or other living dusts in
the air arc associated with 2 provess, steris
lization methods such as increased temipera-
ture. ultraviolet radiation. and chomieals
like chlorine or other bactericidal substances,
may be of use. Pasteurization temperature
(atout 140° F.) will kill most organisins
except those bearing spores. Steam lizin-
fection is used for horsehair, and proves to
he practicable if the temperziure does not
exceed 230° F. Wool fibres, iowever. lose
titeir elasticity by steam disiniection, and
the “Duckering” process now used in Eng-
Iazd includes soaking of the wool jn a form-
aldehyde solution, and dryieg in a curremt
of air at a temperature of 16)° F.% There
are few oceupations in whick there would
he a suficient concentration oi dead lac-

tesia 10 ca i toward effecti in man.
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fudusieiai Dusts

PR goggles anl aprons; weil as pror
recuve salves, oimments, 07 other com-
ponndi 10 delay ¥ diminish the irritant
Actotls General ru.es lor liygiene and good
¢ pourckeeping show.d alsa Le observed.
g5t —mfa sledical Contre.. Equally important. and
e teirel osely interrelated with the engineering
ard, WY “pase, is medicai control of occupational
veera ], fagards. 10 additiza to directing the proper
eur=i 2T alacement ol new workers, and zuarding the
ice <=twel  fealth of all PSS, medical control is

Seemeimut 5 check on the e3cacy of the engineering
Ay e=dad} conceol methads aiready instituted, or a
At osozumb  gessvre of the nesd for new protective de-
ay =easd giees

tequiz e b |y oqas been eared that “Industry has
v cesigedl  ound that the best way 1o treat industrial
L iyjuries and illness is to prevent them™
and medlcal conzcol, through preemploy-
ment and periodic shysical examinations. is
one gf the most important factors in such

1 bz TNG
cenim toad
: of retine

ailakl- «f preveation

Lhie The preemploy=ent examination is made
~ofi. . o determine the employee’s physical and
me mental fitness fo7 work [t serves to dis-
irore wac aith close the presenzz of any contaglous dis-
such 1 devic ; case, reveals any minor physical deiects

et} which might later Zecome serious, or whether
the examinee's ccadition preciudes his em-
aloyment in certzin OF in all types of work,
(L should be rerembered that such preem-
. ployment exami ions are nat to be made
climinating an employee,

+ « {or the purposc <
C fut cather for aliizating him to the 1ype of

work for which &2 is physically suited. A
worker should t2 given employment unless

otally unfit, or =nless fiis disability, even
though slight, wi=id cause him to be a haz-

-ard to himseli «: his associates. Further-
more, the prazice of preemployment
examinations sho=id be extended ta include
exerutives and ¢Z=jals of industrial organi-
raiions,

“The purpor: of periodic  physical
t}\:nrr_un-.uions is 0 sccure and maintain
shysical fitness z=d thereby lengthen work
$ans,™ Reexarzation of employees some-

- timbs results in tns discovery of defects an
2 d;':“hlhtiei whics, were not observed at the
xin 2 cuered f tme of emplor=aat. In such cases, an oc~
e T Thettd <drational adjusment should be made to
rrevide continusd employment, but remove
= risk of permanent injury.
Ly _“‘C‘t\x:&.minaﬁu: of cmp\pyccs_ is rgqnir:d
fan dli‘; in cert; occupations in which th'c
s }K of poisinous or otherwise deleteri-
substances may result in the contraction

tue?
mm
clive
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oi disease” Since some occupational dis-
eascs tend to clear up and recur, records of
previous occupations should be included in
the physical examinations. The {requency

of examinations

should be determined by

the medical director, uniess atherivise speei-
fied by law, Thaose exposed to known occus

pational discase

hdzards may have weekly

or monthly examinations.”

#11 should always be kept in mind that the
pasic prir}ciplc of physical examinations in
industry is to keep men on the job and mot
allow the physical examination 0 be merely

2 weeding out pr

ocess.”

References

' Blogmeicid, J. . and DalaValte, 1. M. “The

Determination an

. !Collis, Edear

ail, fawr

Journal of Tndustrist Hygiene and Toxi»

1,

1 4'Cantrel of Lndustrial Dust,” L.
. Public Health Bl“'.“ﬁ,‘,"\ &\’o. 217, Apnily 1935,

ndustrial | Preumaconioset,

with special reference ta Dust Phikisis,”  Milroy
Lectures, 1915, H. 3 Londo!
2 Solimann, Torald, Mai

,'h \y. B, Swunders & Coyy

e .

oual of Pharma.
Philadelphis. 1932,
Toxic ﬂ’um and

ence

¢, 1936,
. "“The Sampling and Analysis
M American g !

ublie Health Asgo-

book, 1733-36.
“Dust Hazard in Industry.” Eenest

 Rettie,

194,
i ¥Duses, Fumes,

VT, .
HL “The Acuion of Harmiul Dusts.”
Tnst. of Mining and Metatlurgy, London, June 14,

of Americs, Ine. Sili-
\ledical Series, Bulle-
Pa. Aprit 15,1236

and Smokes.” Occupation and

Health Series, Lniernational Labour Office, Geneva.

30,
- i Drinker, Thilip. «Causaion of Pacumoconi-
osis.”’ Journal of Tndustrial Hygiene and Toxi:

colary, Ogtober, 1225,
1 9Pyeing.” ' Gicen

T+

ation and  Health Series,

ln:'ernaionalsl.ahour fce, (jeneva. 193

i

Leggje, r
Qufard University P 93

. ‘“Nicotine Action from_Inhaled
Tobaceo Dust.” Jaurnal o

¥ Burstein, A

cember, 1927,

" \WVhite, R. Proysce,
Qecupational Afiestions of
& Co. Lid,, Londan, 1934

0.
omas, “lndustrisl Maladies.”
33, London, 1934

t Industrial Hygiene, De-

“#The Dermaterrotes. of
{ the Skin* IL K. [ewis

i Schwarny, Lovis,

"5kin Harards in American

iy
todociantts € Bublic Heaith Bolletin Ne. 215

Octoher, 1934,
W Downing, J,

5.

“Industrdal Dermatoses: Teeat-

ment and Ltnl'l.—\ne‘cts: Review of Recent Litera:

' Journd

Delgium Lecter.

l[);nicnc. ehevar
7 *Flour Miller>

Ma
ial Bul

Yeln . Jeurnal of Amaricae Medical Asso-
ciation, S%pt. 10, 1727, Abs, Journal of Industrial
?,

I

{ndustrial  Hygiene an

arkers in Sucar.”

Genava, 1930, .,
n Dirﬂ\.‘“ul‘."
tetin, Albany, N. v, el 1937,

d Hatch, Theodore. “Tndus
aw- Lk Book Company, Inc.

Industey. Tat

Nu. 239, Sept.
5 “oisonow:

Series, Inteensy

in Hazagds in American
Public JHealit-Buletin

o5dy."” Ogeupation and Health
gl.abour Ofice, Geneva, 1930, -

S,
U tos and ‘Heattlr Series .
International Labour Or'f‘fl‘::. Cenes ™
v May R, "Susceptibllity 5

2 Ty
Syt

¥

W
I

PG

v e e
v ye e




s
R4

S
£ L\.'i.“ '

92

3 Mape, B ., Hanna, \W. and Sisllybease. C.
Q. “{ndustnal Sedicine and Hygiene.” Bailliere,
Tindall and Cox, Landon, 1923,

#Brgwn, G. T. “The Diagmesiz of Bactesial
Allergy.” Seuthern Mcdical Journal, Vol. 27, Na.
10, Oet. 1934,

Y Savers, R._R and Merewether, F. V. “Miliary
Lunft Disease Dué ta Unknewn Cause. U. S, Public

h Reporis, Dec, §, 1930, .
L “ jon and Health Series,

International Labgur Office, Geneva, 1930,
7 Holland, J, \V. "Texlb:ak :? Medicsl Chemistry
T " W. B, Saund Bhil

and T Y. 1 Ci 3 3¢
dellrhu. 1920,

Bloomheld, J. J, and Blom, \Vm, “Heaith Haz.
ardj’in Chromium Plating,! U, S. Public Health
Service Reprint No, 1245, Washington, 1930,

® Russell, Jones, Bloomfield, Britten and Themn.
sous "Lead Poisaning in a Su_mse Battery Plant”
U." . Public Health Bulletin No. 205, June, 103).

Nea!.. Jones, Bloomfeld, DaliaValle and Ed.

?x':i?é‘;r .%_“?u&qu{ ChIroéuctMg.rtn{,jllhsm ilgx é{"
ing Industry, . 8 i
Health Bulletin No, 2§4. May, I;V. sl

The Engineer's Part in Eliminating Dust Hazards

By ARTHUR

Assistant to Manager, Engineering Department, American Muwsal Liabillty

Insurance Co.,

When ong realizes that contral of the dust
hazard depends upon the combined contribu-
tions &f the physician and the engineer, he ap-
preciates that the solution requires scientific,
treatment, By scientific treatment [ mean the
technical analysis of the hazard to discover
the causes which contribute to injury or ill
health, and the development of control meth-

. ods which obey physical law and physiology,
and which will be dirccted at causes that
admit of most immediate and cconomical
treatnent, | .

That goes for handling the dust hazard in
a given plant. [t goes double for acquiring
knowledge to the end that the whole prublem
may reach ultimate solution, Right now our
knowledge of the problem is in big chunks,
loosely put togather and largely cmpirical,

There are estimates enly tn judge the mag-
nitude i the dust health problem, and it is s6
rlosely associated with other health problems
that a clean-cut estimate of it alone is im-
pssible. We do know that it is great in the
aggreaste, and for the individual plant it may
he very hothersome and expensive,

What actually makes guartz dust cause

silicosis is not known. [t daes, so the air

v cuneain harm-
wartz dust, Inex-

Yreathed by workmen must ¢
ful quaniities of respirable
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pensive methods for making the air clean are
«till in the realm of dreams. Much work rmust
he done o kmow mare about silicosis and
more how to make atmospheres safe inerpon-
sively. As an accident prevention job, dust
control Jies almost entirely within the admin-
istrative responsibility. The control incasures
are capital expenditures of considerable size.

A plam: with a dust hazard is sick, it needs
an expert diagnosis and sclentife treatment,
which may include expensive mdjor opers-
tions. Home remedies are seldom much good,
and supervision and employee safety con-
scjousnest alotie cannot accomplish anything.
There may be ohserved in countless shops
inetaliations for exhausting dust which are

derisively called “tin knocker™ jobs in which
the horsepower dissipated is out of all pro-
portion 1 the air-borne dust maved. Tonnags
cfficiency of material moved may be the propef
vardstick for pneumatic convevors but if the
material 12 be moved is air, exnaninater] with
nearly weightless particles of dust. the emire
health Lazard can lie in the Rali of one ¢f
cemn of material not moved.
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‘ulhinﬂ freedom from dustiricss was so satis-
factory that efficiency held little interest to

ycoSilicesis_ amens + 311 offer the opittion that dust suppression johs
i

e Health Bullegy -

shauld be engineered,

2 Pulmonary DR FB1A dust-suppression installation is 2 safety

st The

P device, designed and aperated to provide pro-

‘Effect of Inhaled: B PR tection against possiblg disedse and provide 2

v Al
aVER A
Prevention ol..sxg,

Califarnia Tubee,
0, l?ﬂ.‘ tod
Servi .
el

al Workers"
Boar ne,

wase of security whi¢h must be absolute. Its
Yafaty is not rushing aic and rattling chips but

minimal residual dustiness. There is no
gore pathetic defeat or 2 dust control job
than to find faith in it effectivencss so low
that workers must wear respirators to find
ihe reasonsble safety that was expected from

the hoods, ducts and fans,

Diagnosis and Control

. I
Tet us examine some of the features by

“ehich we recognize this dust hazard problem.

irds
" :
if Llability g
] ';‘; 2 !
Y€ w. clean afe BN

Juch worlk must 7

aut silicosts and 2 RN

zes safe inespensiy;
-ention job, dust._.
thin the admio?" “
sontrol measwres
nsiderable size,
is sick, it needs
1ific treatment,
: major oper-
{fom much g X
e safety cooe
aplish anything.
countless shops
dust which ar¢ “§
" jobs in which 7k
out of alt pro- "
toved. Tonnage I}’
1y be the proper
syors but if ?‘G .

faving out the socio-legal aspects.
&In order to develop more fully the engi-
taser's place in this dust control program, it
? desirable to separate as sharply as we
tan the diagnostic considerations from those
which deal with control. In the first com-
artment we can place all the anaiytical com-
Ssanents which describe the hazard and -its
Sxposure, the probability of its producing ill
health and all the rest of the medical and
ustrial hygiene facts which make out a
against the existing dust, In the second
compartment place the knowledge of physics
3nd engineering necessary to plan the dust

Sieontrol program and so design it that when
¥ installed its performanee follows prediction

\ that the probability of Industrial disease is
‘reduced to insignificance.

The Industrial Hygieniat ~
Our first feature of interest would naturally

%2 be the specific and relative toxicity of silica,

ballica-bearing and other dusts which nfEke up
the dust health hazard, Much might be said
to advantage about the quality and quantity
7of hazard jn many dusts. The acquiring of

tnowledge has been, and must remain a

Meopic pathology and x-rays, and experimental

[ want to go o far in my opinion 2¢ to
state that the engineer should not attempt to

défine the quality of health hazard in a given

plant or industry, nor should he establish
threshold limits of safe or permissible dusti-
ness. This may be debatable, but I shall con-
tend that the engincer who writes.the speci-
fications of harard and dust tolerance is reafly
an industrial hygienist, and is wiing & very
much broader knowledge than engineering

_alone.

In the first case the quality of the health
hazard is an opinion arrived at after studying
all the environmental conditions including the
general sanitation, eccupational analysis and
a scientific analysis of the dust exposures,
In the. exploration of dust exposures, the
nature of dusty operations must be viewed
from physical, chemical and hanical
aspects, the determinations of dustiness must
be not only counted and classified by particu-
late sizes, but chemicaily and mineralogiclly
analyzed. The plant layout must be studied
with respect to dust production and distribu-
tion, and the hausekeeping and existing dust
control equipment evaluated. The presence of
specific hazards, such 2s toxic guses, abnor-
mal temperature and humidity conditions, ete.,
must be explored for their complicating affect
upon the whole picture. This is distinctly an
industrial hygiene job, and some of the mast
critical data requires only medical viewpoint.
This is absolute in the case of tuberculosis
study and the qualifying of men for employ-
ment. -

So far, not one atom of engineering to
suppress dust is invaived, It is entirely anal-
ysis of harard. The diagnosis must be that
the dustiness is hazardous to health or that it
is safe. If it is hazardous, it must be brought
down fo a specified residue. If it isn't, leave
it alone, On the second point, if the hygienists

-~aii ot specify threshold fimits graduated

upward for relatively less hazardous dusts,
fct the engineer not worry about it. The
diagnosis is dust which is harmful and too
much of it. The remedy is control of the dust.
The engincer designs controls which will
produce the lowest practical residual dusti-

§Miﬂl problem. It involves grass and micro-

-ftaminated with SFianimals, Engineers do not talk that language.  ness. He‘should not attempt'to.write his own
dust, the entire  J gt Industrial hygienists do; they are a happy specifications of threshold limits or permis-
nalf of one pef,™ tombination, half doctor and half engineer, sible dustiness. This may be an important
; ‘n: of them are quite capable of handling goal in the_study of dust health hasards.
the dust health hazard in all its phases of 7 - R
E-fivestigation and control, For the purpose of Safe Limits
e the.medieal: men and

discussion I throw their intevest in with - At the pres
docrors. hygienists at quartz %o.st is:safe
: 4,

dust supressé
10 good. 'rhm;g
hat were nevef L.
Topsy. The re
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helow five million particles. They seem will-

ing to graduate upward to 20 million for
medium silica and 50 million for low silica
percentages, Five million particles is virtually
dust free, and is very difficult and expensive
to achiere and nuintain. The declaration of
safety 6L the insuallations must remain in the
hands of the medical and hygiene groups in
whose hands now lies the responsibility for
determining the hazard. ’

\We now enter the chapter of our discussion
intended to demonstrate that dust control is
an engineering job, that it must be given
scentific treatment, not guess work, applying
engineering methods which are based upon 2
knowledge of physical law, the behavior of

dust, the periormance of air-moving machin-
ery, e,

Prerequisite Knowledge

Let me recite briefly, 2 few of the things
which, in my opinion, the engineer shouid
know ta do this job correctly, He must know
how to make a survey. Surveys depend upon

pling, and pling is mot @ catch-as-
catch-can proposition. It involves the place,
the time, the frequency, the amount in a sam-
ple. and the number of samples 30 that maxi.
mum, minimum and average data mean some-
thing, so that credibility can be given them,

For the type of sample Involved he must
know how to weigh or count respirable dust,
as distinguished from large masses of non-
respirable dust which complicate the picture,
He must know How to obscrve the sources of
dust floods as distinguished from conditions
of normal dustiness, He must know the
sources of dust and the principles involved
in the dispersion of dust. He must determine
how much dust enters the problem because it
is part of the material, and what dust is

created in the process by the [ racturing of the
material,

Any less survey cannot tell the engineer
what his @sk of dust control is, To visuslize
that task intelligently he should kmow the
physics of Brownian motion, laws of resist-
ance to the motion of particles moving in air,
both when the air is in turbulence and for

stream-line mation. He should know erminal, . swned-to—takeTrito account the behavior of

velocities, movements due 16" éentritugal mo-
tion ; flocculation and the effects of air motion
and the effects of humldification on i1, He
must know all about the difficulties of wetting
and what is known about overcoming thesc
difficulties. He should know the several elec. *

Twenty-sixth N ational Sufety C ongrc.s;.t

af .-

; . whid ] ipstem. Loss at th
;‘l;lvﬂi;nphenomena hich bcfr upc’u.‘dusx be,z A ;{’d Toss i the duc

Those are all principles of physics \\’hid,';‘ ' P‘p:hd“;‘i“m?‘:ﬁd‘
explain the behavior of dust and upon whigh } of °r es and erosi
engineering practice must be bised, Theywj PFE7 o of
must be understood and be taken into accouy 1f+  The "l““"’? o N
Dust control is not & matter only of genergy.] is-2 matter of cab

ventilation; the engineer must study the Pro-
duction as well as the dispersion. The probley .
should be anzlyzed to determine the appliqe ¢
bility of segregation, enclosure, wetting, locy] .
exhaust and general ventilation. 3

In some instances, substitution of non-haz.
ardous material, or non-dust-producing oper.
ations may have specific application,
should be explored first. This implies plag. "

engineering, 1 am convinced that many bady'

installations arc bad because plant engineering «
was not used. In the designing of exhauy -
systems installed to capture the dust at the :
points of generation, the
air moving toward hoods and in ducts s
be known, and that knowledge used. Ead .
system must consist of collection hoods, pip-7
ing, air-cleaning plant and 2 source of suction, =

Before selecting a hood for a job the engines 5]

must know dust dispersion by dynamic pm-?;"“
jection as well as dust dispersion by air cr-2
rents, and designt the hood accordingly,.

Knowledge Needed

The aero-dynamic characteristies of suctioa »
hoods appear to be little known because linte *

thought was given to them in designing's

thousands of hoods which can be found every §.

where in industry. All the possibility dor .

entrapping dust and much of the efficiency o 3§, "

the system lies in this factor. Air \'elodt!.::
static suction, and rate of air flow are all

related, and they must be known. It is essex- ( §.

tizl to use high velocity of air in certain type
of exhaust systems to entrap dust projected
at high velocities as in the case of 2 granir -

and they - §.

physical behavior of ;

surfacing machine, and low velocities must b

used in others, as in the case of cleaning 2]
asbestos fibre of dust to prevent wastingy
material, .

Quantity of air and its velocity must b -
determined, then the piping should be de-

air-flow through pipes at low and high veloc- 3
ities. Where the problem is complicated by
the large sizedoparticles which go along witk
the fine ddaiftwsthese behava mist be taken=
i i ressure losses are very impot-;
ety in the design of 3_13”::(!\2\?1
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W om. Loss at the hoods, loss at the bends,
S804 loss in the ducts must not be gucssed at.
design must take into account the gage
the metal and reinforcing to withstand
e | & kpressures and erosion, ;

e selection of 2 fan and its motive power

Industrial Dusts

=

»

'Power consumption in the]system is caloula-

=¥ ble, fans follow certain laws, so the engineer

other fin performance. ,

taust know the behavior 6f axial flow, pro-
teller type, radial flow, paddle wheel and

into the air<cleaning apparatus. The

%Moﬂ physies and enginéering calculation

F%\olection of gravitation, inertial ar filtration

o
'y

a flter, and if so, what type, how it should
‘pesform, 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, accestibility, ete., ave all
{tems for accurate engincering determination.

S method depends vpon what the dust i5, the
Y alculation for any methods requires knowl-
edge of dischavge through stacks, the deter-
‘mination of sizes of setiling chambers; the -
behuvior of cyclones, The use or non-use of

tions must be known and used, Perfurmance
cauniot be left to guess work. Supplying sufh-
cient zir to be exhausted is part of the prob-
lem. The same may be said of heating, -

Do I give the problem too severe a build-
up? ! think not, Remember these two things:

1. You are dealing with hazardous mate-
rial so small in size and so little of it by
weight that it is as invisible as the air that
bears it

2, Physical faws involved in the behavior
of dust and air do not permit inexpensive
methods of control. I am acquainted with
budgets sat up for this purpose which amount
to more than a quarter of a million dollars,
and [ know of many where 60 to 80 thousand
dollars is involved..

« The need for this much engineering is rec-
ognized by men who know, Alrcady much
has been done toward getting the knowledge
into handbook shape. Perhaps the best job
of this sore to date is “Fundamentals Relating
to the Design and Operation of Exhaust
Systems” developed under American Stand-
ards Association procedure,

.

The Doctor's Part in Controlling Dust Hazards

By A. D. LAZENBY, M.D,, F.A.C.S.
Chiei Surgeon, Maryland Casualty Co., Baltimore, Maryland

2. Considerable coniusion has existed in the
past as to just what is the physician's func-
Adion in the prevention of dust diseases, and

. just what is the engineer's. It is very ob-

+ Itwo scdiences must work-hand it hand in

their efiorts to solve the problem.

s The physician through his special training

1 "..must be able to tcll the engineer what dusts
are tdangerous and what are not. He must
know how those dusts enter the body and
the ranner in which they do their harm. He
must be trained in the examination of per-
sons who are-to be employed to work in
d?—“. and to discover those who are already

recognize the disease when it is fully de-
veloped.

1t s not necessarily the physician's {unc-
tion to analyze dust. That is a task for the

- vious upon even casual thought_that the —chemist and the petrographer, It is not the

physician's function to count the particles of
dust in a given industrial atmosphere, That,
in reality, Is the function of the engineer, It
is not the physician's function to devise
ventilating cquipment for the removal of
dust, stor even to be more than an adviser
as to the means that must be adopted to
render the atmosphere safe.

The physician nevertheless must correlate
with his medical knowledge and with his

diseased, or are peculiarly susceptible.ss~ studies of4h=dndusteial worker the findings

.. dust disease. He must be able to detect the
- first signs of disease in workers who are

of the engineer, % _s_.sis of ;i!icosis.' fo_r
example, requiref ¥et:merely chdrdceistic
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exposed to dust, and must be prepared to  occupational hist ‘dtharacteﬁsli‘b‘g}ts%f
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cal findings, but the knowledge as well that
the patient has been exposed to hazardous
dasts in d _:, ous rath

ANl dusts when inhaled in excessive
quantities may be considered as harmiul, but
only a few can be regarded as dangerous.
From the dtandpoint of their dangercus
properties, they may be divided into three
general groups,

1. Those which are dangerous because of
their poisanous action, such as lead, arsenic,
mercury, and similar substances,

2. Those which cause only irritation in the
respiratory tract, resulting in such condi-
tions as bronchitis or local inflammation;
such substances as vegetable fibre, cork dust,
flour, starch, and other relatively innocuous
organic or inorganic materials. .

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

I shall’ confine my remarks chicfly to
dusts oecurring in the latter category.

It has beca generally believed that the
harmful effects of dusts inhaled into the
lungs depended more npon their physical
structure than upon their chemical, It was
believed, for example, that silica dioxide, or
quarts, was particularly harmiul because of
its crystalline structure, and the hardress
and sharpness of its particles. This concep-
tion is now known to be faulty, The dusts
which cause their damage by mechanical in-
ter{erence with function are the dusts which
are relatively innocuous, whose symptoms
are transitory, and which subside upon re-
moval from exposure to the dust.

Chemical Efect Is Harmful

The disease of particular interest to us
today, silicosis, owes its Harmful effects very
fargely to 2 harmful chemical reaction oc-
curring between silica dioxide and the body
tissues. It so happens that silica dioxide is
decidedly a tissue irritant to the body, 74-
gardless of the part of the body it invades,
it causes loca) irritation, local destruction
of tissue, and the replacement of that tissue
by scars. .

Thus, given a dust contalning silica diox-
ide in sufficient concentration, in sizes small
enough to permit its entrance to the ultimate
air spaces in the lungs, we have a situation
which offers danger to the warker.
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.~ count the portion of the worker's time speni

- disabling silicosis during his industrial g

figures, but as 3 simple rule, we can adop:
for practical purposes the thought that thy
tuman body can withstand successfully 4

concentration of dust containing 100 per cent § .
silica_dioxide in a particulate size less thay g <

10 microns, in a concentratian not in exces;.
of 5,000,000 particles per cubic foot. If wp
decrease the percentage of silica dioxid!,
present in the dust, we can correspandingty, ]
increase the concentration with comparativet
safety, We must, of course-take into 26.°)
in the dusty atmasphere. ¢

To arrive at 2 rough conception of 2 safe:
atmosphere, we multiply 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-d

e

sidered relatively safe. 1f the resiilt is over®
5,000,000 the condition must be regarded 1z
unsafe. . R

Bear in mind too that silicosis is essentially}
a disease of great chronicity, Except in &3
few exceptional instances it will Tequire;:

from seven to thirty years for 2 worker bé .

develop advanced sificosis, It is evident tos
that coincident dusts may cither retard th
development of silicosis or hasten it Recent!
rescarch scems to indicate that the admixX
ture of aluminum dust to a siliclous dust
will greatly inhibit the reaction of the latters
whereas a silicious dust combined with som¢ X

allaline coincident dusts may hasten the de:g_

velopment of silicosis. - ..

Much research is fow under way in probl
jems such 28 this, We hivé never learned Bows
to cure silicosis, but we are leamning t_ipld!ﬂ
how to prevent it. Our knowledge in UG
respect seems to be limited to the removal
dust from the breathing zone of the workehg
Later discoveries may show us how L
modify existing dusts with conta n
dusts that will render silica dioxide inn
ous i

Owing to its very great chronicity, it %4
only the rare case who actually develo

.

time. It is realized, of course, that X
tional instances take place, but the coindde®
ravages of age usually keep pace with U
cffcts of dust, so that much ~¢ the i3
ability usually attributed to silicosts is oftchg
in fact, agtyally attributable -to othet ¢
Jog: 'uies which adn‘ré.%itng ye 3
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LW Jet himself, but his family, cosworkers
24 the public generally, is the accompany-

,gsccpubility to tuberculosis.
J}, (‘:.oxuplicated by Tubereulosis

Eiticosis per se does not kill Tuberculesis
‘s complicating. factor of silicosis rarely
 overs despite treatment, and the indi-
inal so afflicted is not only totally dis«
¥ shied himself, but a definite menace to all
) whom he comes in contact, particularly
_, feliow worker who may have silicosis.
Biso perhaps the most important places in
[ hich the services of the physician ina dusty
trade are necessary are—first, along lines of
Gscovering and barring from exposure to
3 silicious dust those persons who may al-
eady have arrested tuberculosis; and sec-
dly, discovering those persons already ex-
posed to dust, possibly already silicotic, in
S whom tuberculous infections may have de-

W yeloped.
1t is well recognized that no individual
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silica dioxide is very likely to excite into
activity a turberculous Jesion which may be
quiescent or arrested, and once such a lesion
is reactivated, the chances of recovery are
remote.

The sccond problem which confronts the
physician at the pre-employment physical ¢x-
amination is whether a given individual is,
by reason of secondary physical defects,
more susceptible to the develapment of sili-
cosis than 2 normal Is he suffering from
diseases of the nose or upper respiratory
tract, such as chironic sinusitls, disease of the
lungs or air passages, or obstructions which
produce mouth breathing

\We must rementher that silica dioxide is
not dangerous until it reaches the lungs, and
that the normal individual rotaing in the
nose and the upper air passages 2 large
quantity of the dust inhaled from the atmos-
phere. In instances where this nasal reten-
tion is disturbed, exposurc to silica dioxide
dust may be dangerous to that individual,

= & e " { o another.

:;Ic “‘" LN s thauld be exposed to dust containing silica w!;:r; ‘;:;:::: ':Z:tb :: m‘lzodi:cascs of the
wo*’wa‘. Gioxide until he has undergone 3 thoraugh | 10 I DO e of the kidneys, possi-
e al including _carefully et hilis, chronic colncident discases o
e 2 Smade and intcrpreted x-ray films of his g

‘ota. - thE, est. It is likewise obyious te anyone,fa- the lungs, all may render 2 man more $us-
T L B B o o st
cious d i J:',cxpose_d.to silicious dust Shoqld be du'ned follaw certain established criteria in this
o m:ﬁ_ g the privilege of frequent physical examina- respect, and bar from exposure & dangerous
vith som' l -ans and x-rays -Oi the chest, Rot eqme} ¥ dusts those persons who through existing
' the d t .. . todiscover the existence of possible silicosis, di e De more ready prey to silicosis
n thede- L. . but to discover a coincident tuberculosis if isease may ¥

g f o, such exists, or tuberculosis,

,T’:dp;‘;t h'A ran soddisezs;:;i sh_o:ld. ‘i,n pro}tleczion 1o Re-Examination Needed

~ A imself and to all with whom he comes P "

it in contact, be removed from industry. Let su:\cmsril:ltli? aa':‘;‘e’da;: ;;;;2;"2:::‘;33:;
noval of me emphasize the usclessness of 2 physical ‘3",’ pou ¥ pe i 3 dusty trade, the duty

worker. examination, unless it be accompatied by, 2 ‘h" hz?ﬁm is not yet ended. This work-
how to P;“""‘ taken x-ray films, ‘except in cases :x‘:n :n‘:xs)t be periodically re-examined, first
aminant § - 9 B0 tuberculosis. T ivcover the carly appearances of pul-
" Lnnoct-, Tt is the function of the physiclan, there:  monary fibrosis, but what is cven more im-

" fore, to conduct in a thorough and an intelli-  portant, to detect the early evidences of

ty, it is gent manner the pre-cmployment examina-  complicating tuberculous infection.
develops’ tion of all persons who are to be engaged 4 man should not be dismissed from em-
-ial life- in a dusty trade. The purpose of this ex-  pigyment In a dusty trade merely because he
: excep- amination should be threedold. First, to jag evidences of nan-disabling _silicosis,
incident discover and bar from employment in dust,  \yorers in dusty trades, cspecially stone
(ith the any person who is suffering from tuber- | ers, moulders, pottery workers, and
he dis- culosis in an active, 3 Guiescent or an &r% - gniar craftsmen, are usually highly skilled,
s aften, rested state. and it seems unfortunate from 2 social an
er dis-. . A possible cxception might be made in  economic point of sy to deny them em-
7 years individual; suffering from a so’called healed  ployment so long re physically Qe .
aeril of primary complex, or @ healed childhood in-  to cacry on. espeq ifice the actuzl dis-
lustrial Jection, 1t is well known that exposure to . abling qualities o‘&il;ogm are in doubt.:




of fumes. Such operations are usually per-
manent-and exposures tend to be more con-
stant, although as a rule the greatest amount
qi fumes is generated during tapping opera-
tions,

Likewise, in the molding processes the mol-
ten metal is the source of metal fumes. In
welding, cutting, and salvage operations, the
metal fumes may originate from metal prod-
ucts processed, coated surfaces of the metals,
fluxes used, or from the coating or cot€ of
the clectrode used.

These latter operations may provide ex-
posure to a greater variety of toxic metals,
but as a rule such expotures are to lesser
concentrations, Exposure usually is less
regular since the operations vary from time
to ltiimc both as to extent and raw materials
used.

Atmospheric Concentrations

Data relative 1o the minimum concentra-
tions of metal fumes which will produce
metal fume fever are limited, Tt is believed
by some-that, except in case of the super-
sensitive individual, metal fume fevers can
be avoided by keeping atmospheric concen-
trations below 10 milligrams per cubic meter
of air. Drinker and his associates’ suggest
15 milligrams per cubic meter as a safe limit
whare workers are exposed 10 the fumes of
zine oxide, provided the fumes of such im-
purities as lead, cadmium, and arsenic are
not alse present in harmful amounts.

Our knowledge of sale limits from the
viewpoint of chronic metal poisoning is like-
wise meager. Prolonged expasure to lead
concentrations in the air breathed should be
kept below L5 milligrams per 10 cubic meters
of air.! In the study of chronic mercurialism
among fur cutters® it was found that cases
developed after prolonged exposure to at-
mospheric concentrations varying from .6 to
72 milligrams of mercury per 10 cubic
meters of air,

e ihET S e tent of those exposed to
concentrations which did not exceed 2 milli-
grams per 10 cubic meters of air devcloped
symptoms of chronic mercurialism, and all
cases that devcloped under such exposure
were mild, Canavan and his associates’ re-
parted upon a case of chronic manganese
poisoning which developed following exp
sure to manganese dust, where the concentr:
tion in the atmosphere was -from 10 to

milligrams per cubic meter of 2ir, 9to 12 p
cent of which was manganese.
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Metal Fume Fever 15 Exposure to extrer.
A strict interpretation of the term “meyy Uoaset of fever and ¢
fume fever” does not place it in the class of §* worker awakens frc
conditions termed "metal poisoning.” Ty, § temperaturc and chil
reaction set up in the body is not directy } br 10 the chills anc
attributable to the toxic metal, or dependeg:§. atacks of malaria .
upon the inherent taxicity of the metal par.. - oped, nothing in the

ticles inhaled. The superficial action of t | hot baths-appears

fincly divided metal destroys.the tissues, ad § Toward the end of tt
the absorption of thesealtered bady protein § nveats profuscly anc
afiects the individual much the same 5 § of marked weaknest
typhoid inoculation or the injection of othy § ces some weaknes:
foreign proteins, ,§ day. It is commonly

Metal fume fever has loag been recogni and hot drinks of 152
as an industrial discase. Other t:rmsgn col: wed in partially 3l
monly applied to the condition are: “Bry. taken at the first sign
founders’ ague,” “brass chills,” “zinc fever"; such as 2 dry throz
or “zine chills,” “speiter shakes,” ete. For: the chest. Drinker :
merly it was thought due to the polsonom? thelr upcnm:ma.l
eficcts of zinc and zinc alloys. Variew! 'hg‘wsh‘l' ;vm f‘\"
workers in the past quarter century har'f. :m‘d" :’ to 4 he
shawn, however, that it may be produced by; the reactions in
the fumes oi metals other than zinc; notably} Examination of °
copper, magaesium, manganese, and probablys suffering from men
lead. Koelsch' in 1923 reportcd upon uxff, frudval increase fn
occurrence of metal fume fever among e Keakocytes whith be

s . the attack and i

loy R 3 pers

ployees x.na t:opper rolling mill % e fever has disapp
Investigationt showed the men to be workt R (1o, bllood cells

ing under conditions which caused them 8" bone noon the de
breathe air containing heavy concentratioattl poniey eqyablished.
of copper dust. The symptoms rcscmbldi TH hably i
“brass founders' ague” In his rcport Kk o Lo PO .’;“‘b
quotes Kissalt' as showing that mercotfcg .. Ucrklrilca gc.
nickel, and probably other heavy metlf} Mﬁ‘\; ely to
when inhaled in vaporized form cauwxd:§ C S ore cases
, Pinet " wdr@ 97 on the first day
symptams similar to those of “brass fo asence of one or i
ers’ ague” N The conditi A
Drinker and his associates® in 1927 11 : ‘:ﬁm;n: d,:g:,nt:;pé
ported that men experimentally exposed ¥ rttuming to work 2f
fumes of magnesivm developed the classiZi ¥  from exposure.
symptoms of metal fume fover, X ° ‘Ata rule, gastroin
AT teldoy i
Clinical Picture of Metal Fume Feve 1K dm:ﬁ,ior:ﬂl;:ﬁ(
The elinical manifestations of metal fo?il Wecting the digesi-
{ever are a5 follows: At the end of the Ul #is well known tha
or 2 to 12 hours following exposure to o ": ,Pxn'gm‘a} toxic me
fumes, the individual notices a dryness o ‘nfi"\x and cuttin
the throat in addition (o the metallic BUSE.I- TN substances te
which most workers commonly cxpcn“‘s‘r} g the zing, as we
during exposure. A feeling of tightnes? b4 ~ X5 which are use
the chest, varying with the exposure, syl We have no concl
indicates the severity of chills and f W thonic effects proc
iy T 40 2ine fumes,
T4 {oundries” sh

otifdiaware of any ‘fever ¥

SF| Y comnlaigally of » chily sensatlon. (¥R Peiencing attacks o
X lo Ymewhat poore:

wed by swedliig and general weakmest
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s perature and chills, which are quite simi-
to the chills and fever experienced in
cks of malaria. After they have devel-
d, nothing in the way qf extra covers or
Mot baths appears to affect these chills.
Broward the end of the attack the individual

ceats profusely and is left with a feeling
bt marked weakness, In the majority of
‘Tafases some weakness is still felt the next
5. It is commonly believed that hot baths
Hand.hot drinks of tea or lemonade may suc-
P in partially aborting the attacks, if
[ *=@ken at the first sign of respiratory difficulty
-%4nch as a dry throat or tight sensation in
Zthe chest. Drinker and his corworkers* by
“heir experimental work  were unable to
Fthow that even cxcessive “sweating™ of an
“individual 2 to 4 hours after exposure ai-
tered the reactions in any manner,
Examination of the blood of workers
tuffering from metal {ume fever shows 3
“gradual increase in the polymorphonuciear
‘Jenkocytes which begins toward the end of
the attack and persists for some time after
=~the fever has disappearcd. This increase in
. white blood cells appears to have a direct
“L- bearing upon the degree of temporary im-
¥ mnity cstablished,

This probably accounts for another char-
acteristic clinical observation, The workers
are most fikely to be affected after a vacation
period. More cases develop after a holiday
or on the first day of the week, after an
absence of one or two days from exposure.
The condition is found more frequently
affecting new employees or old employees

. Teturning to work after 2 prolonged absence
{rom exposure,

As 1 rule, gastrointestinal disturbances are_
stldon complained of except in cases'whére
expositre has been fo fumes of substances
affecting the digestive system. For instance,
itis well known that zinc coated metals con-
lain other toxic metals as impurities. The
welding and cutting of these relezse the
toxic substances together with the fumes

. from the zine, ds well as fumes from certain
fluxes which are used.

We have no conclusive evidence regarding

.._chrogin effecte-nenduced-by—sepested expo-
sure to zinc fumes. A study of workers in
bn.ss foundries® showed that the group ex-
periencing attacks of metal fume {ever were
n somewhat poorer physical condition than

ta
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were those who. did not,develop fever and
chills, Theoretically, those experiencing ir-
regular exposures and complalning of re-
peated attacks of fever and chills which
leave them in 2 generally weakened condi-
tion would, in a mecasure, develop lessened
resistanee to acute and chronie infection,

Detailed information regarding the pa-
thology of metal fume fever is not availabie.
A search of the lterature at hand fails to
show any record of death {rom metal fume
fever, uncomplicated. The illness is of such
a transitory nature that most of otr knowl-
edge regarding blood changes is the result
of experimental work and isolated case re-
ports,

In view of the fact that zinc is relatively
nontoxic, and of the conclusions expressed
by Drinker and Fairhall® regarding the hy-
‘gienic position of zinc, it is difficult to show
why chronic iliness should result from ex-
posures producing simple metal fume fever.
It would seem, however, that in considera-
tion of the recent wark showing the role
played by zinc in the treatment of diabetes
with insulin, possibly some investigation
should be made to determine if exposure to

. metal fumes capable of producing metal

fume fever may not affect the endocrine
system, especially in persons witlh some
metabolic disturbances, such as potential
diabetes or thyroid dysfunction.

Differential Diagnosis

Metal fume fever may sometimes be over-
looked, unless the physician considers occu-
pational environment. The condition may
simulate attacks oI grippe or bronchitis; or,
if in 2 malarial rezion it may be mistaken for
a {resh attack or a relapse from a former
attack of malaria. Careful study of the
blood will aid in diagnosis; those suffering

¥ with grippe or bronchitis seldom show the
increase in white cells usually found present
in persons suffering from metal fume fever,
while those with malaria usually show the
organisms present in their blood. The dura-
tion of symptoms is usually less in the case
of metal fume fever,

However, it is not uncommon to find per-
sistent rales upon examination of the chest
several days after an attack, However, in
persons with grippe or bronchitis, these

rales fAFqnmlly a aith 2 sligtr=sy
ele\-atl z i h
persisgy

cated,
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-
fume fever may be followed by attacks of
bronchial poeumonia, as a result of pul-
monary irritation and infective organisms
commonly present in the respiratory tract.
Metal particles are not the only injurious
substance present in fumes generated by
some industrial processes, The use of an
acetylene torch in a space with poor veatila-

tion has resulted in incomplete combustion” ~

of the gas and the liberation of carbon
monoxide gas.

Doig and McLaughlin® reported upon an
iliness affecting welders of galvanized metal,
uslng an electric are. The men complained
of lung irritation so severe that their spu-
tum was often blood-tinged. Investigation
showed this to be caused by excessive con-
centrations af nitrous fumes generated by
the processes. X-ray examination of the
chests of several in this group, whe had been
employed for many years, showed changes
thought due cither to the prolonged irrita-
tion caused by nitrous fumes, or possibly to
the fumes of sillca inhaled. The clectrodes
used were silica~coated,

Chronic Poisoning by Metal Fumes

1t is generally recognized that the most
serious exposures to toxic metals in industry
occur in occupations where the worker
Wreathes air cantaminated with these poison-
ous substances, It is true systemie poisoning
by metals may develop in an acute or sub-
acute form, 35 & result of massive eXposure.
However, the vast majority of such cases
are chronic, caused by frequent and pro-
tonged exposure which leads to an accumu-
fation of the toxic metal in the body. Poisons
entering the body by way of the fungs, to
be eliminated must be taken up by the blood
and lymph. \Vhen present in the blood, they
arc carried to all parts of the body.

Poisons taken in by way of the mouth may

ot be abeorhed but be passed out with the

feces, 1f absorbed, it may be trapped in the
liver and retumned to the intestinal tract in
the bile, and eliminated with the {eces. Some,
it is true, may be transferred by the blood
to distant organs, Most heavy metals and
their salts are true protoplasmic poisons.
Some, such as iron and zing, are more com-
mon constituents of body tissue. The action
of these toxic metals Is generally cumulative

and no immunity, temporary or permanent,,

may be established if exposure is t
sufficient concentrations.
TNecause of the fact that metals are usuall
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'»?cu:i:is(ic of chronix mcrcurigi'i

tox}.c. the possibility of poisoning from .’
haling fumes generated in the processing of
any metal should always be given considera.:
tion.” While zinc itself may be relatively:

nontaxic, it is seldom used in industry i 3

form free from toxic substances such ag]

tead, arsenic, seleninm, cadmium, and mamy: |}
[ .-..—-~—-"/" [~ B and laboratory findings.
Following the initial attack of metal fume §

athers,

fever, because of the temporary immunity

which they develop, workers may continne

under conditions which caused the attack.
and not suffer 2 recurrence. It must bel
borne in mind that these very conditions may;
afford exposurc to other toxic metals which~
have cumulative effects and later lead 1o 3y
chronic poisoning. If atmospheric concentras,

,,éking. there arc no sit
isoning from metals W

to other Gauses. For thit

. slwayt 3 matter of differ
meta! poisoning c2n onl
b reful consideration of :
occupational history, me

While laboratory find
ctant factor in diagne
relied upon a3 the sole

Prevention of Metal

While the responsid
health hazards associak
[ fumes of toxic metals 1

tions of the fumes are kept

L4

new worker, the chances of chronic poison-
ing by the toxic metals present as impurities ¥
are definitely reduced. K

Ou the other hand, however, these ¥
purities may be present in amounts sufficienty
to jead to chronic illnesses later, althoughd
the concentration of fumes has never pto-i

duced metal fume fever. . 3

Clinical Picture of Chronie Poisoning _ '

by Metal Fumes

The symptoms produced by poisoning
from metal fumes will. vary. Some metalt ¢
affect chiefly the nervous system, others the
lining of the blood capillaries, while others:

exert most characteristic injury upon the

bleod-forming organs. :
. Generally speaking, the clintcal picture of ¥
metal fume fever, regardiess of the met) 3
responsible, varies only in severity, whils
that of metal poisoning per se varies wi
the particuiar metal fume inhaled 3nd w3
the degree of exposure. For exampléi
massive doses of lead fumes inhaled maf$

produce such acute conditions as lead enceP .

alitis and severe gastrolntestinal ¢compli-
cations ; while cont_inued exposure to smalitlig
concentrations  will

Y

changes as anemis, faad palsy, and chroniy

nephritis.

Exposure to heavy concentrations of Me =
cury vapor leads to acute nephritis, salive
tion, and diarrhea, while the mare comme q
_kg!_unrhi exposures to but slight concent™® '8
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Jpisoning from metals which can not be due
Yo other causes. For this reason diagnosis is

_] “stways 3 matter of differential diagnosis and

“metal poisoning can only be established by
fareful consideration of all factors, including
P ccupational history, medical history, clinical
und laboratory findings, .

[
. While labtoratory findings afe.é very im-
rtant factor in diagnosis, they-gan not be
‘relied upon as the sole evidence necessary.

* Prevention of Metal Fume Pol,isoninz
. el

“Whilé the respansibility of conteolling
kealth hazards associated with exposure to
fumes of toxic metals rests primarily upon
the employer, effective elimination of such
tazards can only be secured by the whole-
bearted cooperation of employers, employees,
the State, znd other regulatory inspection
wgencies, Three fundamentals contribute
most to actual prevention. They are: Good
bousekeeping, supported by engineering con«
trol of harardous processes, and intelligent
medical supervision.

! Good Housckeeping

We think of good housekeeping as ap-
plying to clean floors and work benches;
materials, tools, and processes arranged and
maintained in good order; adequate lightinig,
and no overcrowding of work places by men
and materials. Alf these will do much to les-
sen the concentration of toxic fumes in the
atmosphere, but seldom is the control of
processes so effective that some fumes do
not escape into the general air of the work-
room. From here they may be inhaled, or
may contaminate the bodies and clothes of
the workers. So general workroom ventila-
tion is a factor in good housekeeping.

tics is a prerequisite. Under-cértain condi-
tions lockers and showers for workers are
necessary for the safe operation of many
processes,

As 2 rule sweeping and eleaning should be
done after regular working hours. Not only
can a more thorough job be accomplished,
but what is more importany, other workers
will not be subjected to any inerease in at-
mosphgric captaminants ocsasioned by clean-
g methods. 1€ vacuum or wet methods are
used, accumulated "dust is more effectively
and safely removed. ’

Industrial Fumes, Gases and Vapors

,égaking. there are no signs or symptoms of =~

The provition of adequate washing facili-—

tective equipmen

Engineering Control

[t has been found practical to exhaust,
locally, most processes “generating metal
fumes so that the toxic {fume is trapped at -
its source and does not gain entrance to the
workroom ‘atmosphere. This is done by
means of hoods or enclosed processes, Spe-
cial hazardous processes can usually be iso-
lated in the plant, thereby maldng potential
exposure of all employces unnecessary,

Both local exhaust and encloted methods
are more effective if special attention is
given to general workroom ventilation. Dis-
posal of fumes trapped by enclosed proc-
esses and local exhaust or isolation methods
requires that attention be given that such
wastes do not contaminate the air dravm
into the work places by general ventilation.

Medical Control

Adequate medical sapervision entails spe-
cial care in the placement of workers, and
should not be aimed at the selection of only
super-men, since it is practical to make work
places safe for the average man. Individuals
with serious kidney, respiratory, or other
systemle diseases should not be placed where
they may be exposed even to minimum con-
centrations of toxic fumes.

Where processes are known to be poten-
tially harardous, an important check on the
efficiency of engineering control is gained
through regular periodic examination of
workers. By this practice, in many instances,
not only will evidence of absorption be de-
tected before serious injury has resulted, but
an opportunity is afforded to correct control
measures so effectively that the workers
showing early signs of absorption may saiely
continue at their regular jobs. Routine rec-
ords of iliness should be kept.

Any abnormazl rate.of absentéeism due to
illness'among an Gccupational group, regard-
fess of the diagnosis reported, should eali
for special investigation to determine if there
are any environmental conditions aggravat-
ing the primary iliness,

Personal Protective Equipment

1f proper attention is given to the three
d tals mentioned—good housekeep-
ing, medical and engineering contrel—only
specific and unusual emergency exposure

will call for the p of p,g,gg%l ro-
FoAL -

.-"'"‘ D .“
s prov{d:g;,gi_:rksgf
< i,

The masks or
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ers who must necessarily be exposed to
metal fumes should be oi special construc-
tion and adapted tp the processes and ma-
terials used. The-United State Bureau of
Mines® has, after testing, approved certain
types of masks for workers exposed to spe-
cific metal fumes. !

Np filter type of respirator capable of pro-
tection against toxic mewd fumes has been
submitted for approval. \While two or three
filter type respirators have been approved
for protection against lead dust, the use of
which may in a small way reduce the hazard
of fumes, they cannot be relied upon {or full
protection, Filter type respirators approved
for protection against nuisance and pncu-
moconiotis-producing dusts will not protect
the user from toxic fumes.

Several of the hose-line or positive pres-
sure type masks have been approved, but
there are certain limitations to their applica-~
tion which make them impractical for use in
same kinds of work..

Substitution

In a vast majority of cases, resort to
substitution is an impractical method of
eliminating health hazards due to metal
fumes. The raw materials used usually have
special application, Furthermore, substitu~
tion is often a dangerous practice, even
though it is practical. Instances may be
cited where the substituted product has
proven equally as dangerous as the one it
replaced, the only difference being that less
was lmown at the time concerning its toxic
properties,

Electroplating Fumes and Vapors and Their Elimination
By P. B. RASTELLO, M.D.

Ternstedt Manufacturing Division, General Motors Carporation, Detroit, Michigan °*

The industrial physician is responsible for
the health of all employees in his plant, in
o far as their health may be affected by
their occupations and their environment.
Conscquently he must be familiar with the
various jabs and conditlons under which the
men work to know definitely the associated
health hazards, He must work closely with
the safety, maintenance, chemical and pur-

chasing departments to keep himself in-
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that may influence those hazards. 4

Thus fortified, the physician occupies 2
strategic position in the hospital, as the e
ployes invariably comes to him first Wil
complaints which he may associate with bl ]
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fation through the lungs, In
our greatest hazard lies in ¢
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Fumes and vapors, such a:
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blood stream.

Skin absorption is importan
with the coal tar derivatives,
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Ingestion Is Ra

Ingestion of poison by mout
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_prevent the ingestion of lead
have been deposited on the
!”d)' of men while working 2
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v1.£x, Lone Star Cement Co., Dallas, Texas.
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. K3 Aageles, Calif.
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R Allentown, Pa.
{ Chuirman—]. W, KENNEDY,

1
YA ;
5 Eileter Committee
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4. Kansas City, Mo.
? ‘if"\bcr: at Large—
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s, Chicago, 1L
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en. Lone Star Cement Corp,, Dalias,

N. Soutinwvestern Portland Cement Co., Los
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e Pa,

- . PP .o

.:}b.; Committes Clrairmaz—t. W, wExxepy, Hu
- s 3y Lnry.'--

ron Portland Cement Cu.. Detrot, Mich.

BN, Brrsixrer, Missousi Portland Cement Con St Louis, Mo

: ER B, Farnry, Pennsyivesia-Dixie Cement Corpe Nazareth. Fa.
) "}:‘N C. Hern, Universal Atlas Cement Co.. Chicazo, Iit
PusnT, Lone Star Canent Corporation, New York, N. Y.

Tutwy, Medusa Peretand Cement Co. Manitowec, Wis,
srn.. Butiate, N. Y.
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Silicosis s strietly nn occupational disease.
Medical science has not reported silica dust
as afizcting any individuals except those who,
ovar relatively long periods of time, have
warked in an atmosphere where the air
which they breathe contained exceszive con-
centrations of {ree silica.

"The interest of the U, S, Departrient of
Labor in a broad social and cconomic proix-
lera such as this has its origin in the Organic
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WEDNESDAY LUNCHEON SESSION
' ‘ * October 13, 1937

WEDNESDAY AFTERNOON SESSION
October 13, 1937

Work of the National Silicosis Conference
‘ By R.CAMPBELL STARR

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

any supervisory trainhig course for auy pac-
ticular industry lies within that industry., We
must go out and sce how our job is being
supervised now; amalyze the procedure of
every foreman and supervisor; compare them
and select the best; look upon supervision as
a pracess in itself, and sce how best 1o direct
the work of the people. It is a long. tedious,
and costly process, but one which, carfied
through to completion, will pay dividends in

the end,

i N v

TIES

Safety." The address was substantially the
same a5 another nddress by Mr. Kale before
the Steam Railroad Meeting. The complete
paper will be found in the Steam Railroad
section of this volume.
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the Department. This act, among other
things, gives the Deparlment oi Labor the
duty “to foster, promote, and develop the
weliare oi the wage carners of the United
States, to improve their working conditions,
and to advance their appartunitizs for profit-
able employment.”

With this  inss
through joint ef
conld be done B
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ington on Fcbruary 26, 1936 a group of
about 73 men representing leaders :n indus-
tries having a silica problem, tuter leaders,
and outstandjng representatives of tie medi-
cal, legal, dnd engincering professions, as
well as insurance carriers and Staz¢ adminis-
teators.

1

After considering various phases of the
silicosis problem, this group gener2ily agreed
that through 2 pooling of knowiedge and a
trank discussion through the ron{erence
method important advances cou.d be made
toward, first, overcoming the hyserical at-
tiwude on the part of employcrs, isbor, and
others: second, after careful investigation,
10 consolidate in one place all xmown data
with regard to the preventive sagineering
methods; third, analysis and recommenda-
tions in connection with adequate standards
of compensation for those workers disabled
as a result of the disease,

As an outgrowth of this Initial mecting,
another group, similar in composition to the
first conferencé, but expanded o include
some 200 individualg, was invited to come to
Washington on Aprit 14,1936 to cuziline ways
and means of attacking the preiiem, After
hearing silicosis discussed from the stand-
point of the employer, lahor, and the medical
profession, by outstanding exyests in the
ficld, this large group enclorses iic confer-
ence method as proposed, and a3 a result
four main working commitlexs were ap-
pointed by the Secretary of Lztsr with the
advice and consent of the grouy to investi-
gate and repart upon the outstaz ling phases
ot the silicosis problem. These committees
were:

(1) Committce on the Prruention of
Silicosis through Medical Ceznirol,

(2) Comniittee on the ention of
Silicosis through Engineerir; Control,

(3) Comniittee on the Ect=amic, Legal
and Insurance Dlases of :lLe Silicosis
Problem, .

(4) Commniittce on the R
Administrative Plases of
Problem,

fatory and
Sificosis

A fifth committee, known ie 2iie Correlat-
ing Committee, was named. Tt-.z3 under the
chairmanship of W. 1{, Camer<z, Managing
Director of the National Safety Council, and
consisted of the chairman of the four tech-
nical committees just mentionc ! and two ad-

st Natiowul Safely Congress 4

vigors, one on labor problems and ang g,
mining matters, .

compensation and gave freely of their ym,
and efort in studying the problem from thei,
respective viewpoints, After nine monthy of
carcful and searching study, these commip.
tees advised the Sccretary of Labor thyy |

on February 3, 1937 the Second Nationa]
Silicosis Conference was called in Washing-
ton. At this time summary commiltee re.
ports were presented to the Secretary and
considerable discussion was given them,

Shortly after this sccond national confer-
ence the Department published, as Bulletin
No. 13 of the Division of Labor Standards, “°
the summary reports of the four commitees "
referred to above, together with an zbstract
version containing the principal findings and *
regommendations  written in non-technicat

1.
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,The full reports of the committess, com=Y,
prising several thousand typewritten pagu',‘j‘;'
are now being edited and will go to the
printer very shortly. [t is expected that?
they will be issucd in four separate volumes
sometime during the fall or early winter. 5

Nature and Extent of Silicosis

Physicians generally agree that siticosts, o
in ti:e layman's language, is 2 discase of the -
lung:, caused by breathing air contaming *
silica dust, in which the normal lung tissue

is repiaced by fibrous or scar tissue. o

Silica dust is found in many induslri?l

operztions, but the hazard is acute only in ’.\1'
2\

such Industrics as metal mining; anthracile -
mining; quarrymg, drilling, and tunneling 18,
grazile. ganister, and sandstone; smelting
and refining; foundries; pouerics; B
works; stone-products industries; grinding?
bufing; and sandblasting. 7
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gineers, insurance companies, Jegislators, ad-
ministrators, and others.

The reports of the conference committees
on engincering control and medical control
recommend specific, procedures for attack-
ing the problem through those two avenucs
of prevention, A partial list of these recom-
mendations follows:

Survey the working conditians to deter-
minc the severity of the hazard and indi-
cate what needs to be done to decrease it.

Secure information on best procedure.
Design.plant for dust control.

Provide building ventilation.

Store dusty materials in dusttight bins.
Enclose material-handling equipment.
Tsolate dusty processes.

Provide wet methods of operation.~

Waler, oil, and other liquids may be used
cffectively—

!I 1. To suppress dust at the point of origin
in such operations as rock-drilling; han-
dling, pulverizing, and milling rock and
bre; grinding mctal on grindstones:
abrasive-whesl cutting of granite and sase -
stone.

2. To prevent the redispersion of dust
that kas setiled on the floors, walls, and
other surfaces such as in the granite in-
dustry and in foundrics.

Dusian equiptment to control dust.

Establish good maintenance and housc-
" keeping procedure.

Preyvide respirators.

Insiruct the workers.

Responsibility of Workers

The cooperation of the workers is neces- .
sary ii the hazard of silicosis is lo e re-
duced to the minimum. The worker should
realize that the safe practices recommended
and ths equipment provided are designed to
prevest injury to himseli and to his ieflow
empic: 2es, The cquipmens should be vsed as
dircets ! and every cffort should be made to
awiniz it in good working order. Furtier-
more, the worker ig frequently i @ posic
vion 16 ohserve faulty egeipment and unsaie
Cand he shoutd make it 3 poiat o
- %t such conditions to his supervisor,

h 1o the prob-
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of the hazard, the fact must be recounized
that umiil silicosis has been wiped out,
workers who now have the discase, as well
as those who may contract it, must reecive
workmen's compensation just as do those
workers whe arc injured in accidents.
.-\cc_prdingly. the committees of the silico-
sis edfiference were unanimous in preseuting
the following recommendations: .
Coverage for silicosis in the compensa-
tion Acts of all States.
This coverage should be compulsory.
Hecause of compstition between the
same or similac 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 for compensation either through seif-’
insurance subject to the posting of ade-
quate funds, or with an authorized in~
surance institution. ‘

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

Workers having active pulmonary tuber-
culosis and silicosls should he removed
{rom employment. Such workers should
he granted suitable compengation payments
and medical care,

\Workers disabled irom silicosis (but
with no tuberculosis) should ultimately
be granted the same amount of cormpensa-
tion as those disalled by accidental iv-
jury. - O

Two years is a rcasonable minimum
limitation peried for filing claims sulie-
- quent to the date of the last cxposure.

Further Activities of the Department
of Labor

In carrying out ils duty as stated in the
basic faw, the U, S. Dcpartment of Labor
has conceived that there is immediate need

Following the address by Mr, Starr 2
round table discussion of outstanding
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{or the conversion of known Gts in ),

wward prevention, and in the legal, insurgpg,
and regulatory phases lvoking toward ad:
guate workimen's compensation, G a prag.
tical, readily understood program which w;ﬁ ’
adequately take care of the silicosis prop.
leom .
in its program of cooperalion with the“
18 States, the Department of Labor hae jy.. 1
ciuded a section covering silicosis and simj. ™
lar dust discases, This breaks down inte
theee main sub-headings: (1) Assistance {y
the preparation of reasonable and adequats *
codes, rules, and regulations prescribing™:
wathods of prevention ; (2) assistance in the "
escablishiment of equitable standards of'
workmen's compensation for those em..'
plovees disablad as a result of the disease;*:
(3) a general educational program amon":"

Quate officiale, factory inspectors, efe s
that they will be cquipped with adequate 1]

knowledge concerming  the disease iy
reethod of prevention, and its proper treat™

ment under the workmen's compensation iw ¥

Follows Twa Lines ":\‘l

This application program, which is }53;: :

now getting under way has been commenced s
along two,principal lines: (1) The compiliTgis”
i practical information concerning mn‘:li
dust control installations in typical slick,
i
ceif

azardous plants, together with npproxhﬂ%
<isns a8 to cost, not only of installation, bi

al0 of maintenance of dust control equifsy;
=it in such plants; (2) a program of visdl 2%
&

iucation supplementing the summary
22il committee reports of the National Sil

245 Conference. [t is contemplated that 8™ |

=iy field such wmedia as film strips, lantert
t'ides, posters,. illustrated Dbuleting, ete, WL

Vs uilized, Further, in conncction with the 3

<arious exhibits of the department, shown 3ic
+arious Inege cxpositions, trade associaliofd
meetings, Jabor and technical orga
meetings, ¢te., it is contemplated that me

factual mformation will be wsed, P_olnﬂl‘i
sward ways and means of correcting (B¢
tazard and of establishing adeyuate stan
«-ds of workmen's compensation,
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. has expressed the considered opinion
. 1"{"&'“&’,&,. of outstanding dust experts as
" ¢ N

S follows:
£y

syeripts of some of the recent suits at com-
'mon lnw in which fantastic damages for
slleged silicosis were granted to men who
s breatked dust containing little or no silica,

#%-The courts and compensatiop boards are not

Fijmpressed with subtle distinctions betweon
A i And 40 per cent quartz
Fidusts with 10 per cent dnd 40 p q 3
Respecizlly when medical experts are reluctant
4y make definite statements as to the come
Srrarative significance of such differences,

< “It would he well to realize that men
#iworking in dusty trades suffer far more
#diom respiratory trouhles of al! kinds than
-’%aé men who work in clean air. The evidenes
,jsi,'!hat exressive dustiness of any kind is harm.
ful is beyond argunent,”

21t should also be remembgred that the
_}ﬁhaling of dust is by no means its only
i2zard in industrin) work (hat may require
tompensation payment; and even here the

rmful effect of breathing dust is not nee-
essacily confised to (he lungs, as some kinds

e

=8

J%0f dust are known (o hiave detrimental health

$aeffect 0a the nose, threat, and bronehial
" 'passages as well as (indircetly) on the heart,
‘stomack, and possibly uther internal organs.
Exterzaily, dust may cause jnjury to the
£¥¢s, e2ari, and skin; and some dusts, in con-
tact withh the perspiration, are ahsorhed with
ehinite kurm to the health of the viciim,

Dust Cuts Visibility

Mo.'em'cr, heavy enncentrations of dust in
the arr reduce visihiliey materially, Obyi-
ously, iz industrial occupations i which bt
limited amounts of natural light are avajl-
ahle or in whiel artificial lizht is used
etirel, any decrease in visibility duc to
Ardest concentrations (and the decrease in

©may, under some circumstances,
0 73 per cent or more) is likely to
= materially reducing eiicioncy and
Also i tie more { requent accirrence of ace
cider compamied by an incrense in com-
ahiea rommitments, Same dosts {caal,

Zing, 2, minum, and scorce of others, mige
oral qud amnminaral) are expiosive and mane

WS e n e e s s
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Coustruction Section

‘.~ *There is no satisfactory medical answer
L 41 present to this,question, but the engineer
b f—mkiu" a bad mistake ii he lots ‘men
'l?:a'lhe heavy dust cancentrations of any
mr;zerinl. 1f no other reason for dust eontrol
{iscan be found, then one should read trag.

o S v s .

‘E\!P:

73,
are subject to spomancous aﬁlbustiou with
consequent hazards to health, “€alety, and
property. Many dusts have detrimdity) of-
ects of various kinds on property as distip-
guished from persons, Machinery, growing .
vegenation, animals, dwelling houses, and *
other types of property are damaged by
dusts, and compensation of some kind often
is obtained from industrial congerns through
damage suits or otherwise, '

- From the viewpoint of respiratory harm-
fulness, it is generally stated (though acty.
ally knowledge on this point is by no means
certain) that the particle sizes of dust (such
as that of free silica) that affect health ad-
versely upon entering the lungs are those
that are Jess than 10 microns in size, different
persons having different ideas as 1o what the
maximum may ba—10 micrans or 8 or 6, and
some say that the harm really is done by
particles less than 2 microns in size, A
against this, it is stated that fibers of as-
bestos duest ag lang as 200 microng have been
found in the luugs of men, and that undoubt.
cdly these' long asbestos fibers exorted at
lcast some detrimental effect,

Since 1 micron is only about one twenty-
five-thousandih of an inch, or mueh smaler
than th2 naked cye can see; it is usually as-
sumed that the larper dust particles that can
be seer: foating i air, and whicl scttle out
relativeiy fast are nat harmful to lealtl).
Certainiy, this is not $0, as the larger par-
ticles tkat float in tite ajp {some of them
“ore microns in size), if present in
considerable quantities clog the air passages
1o the lungs, some ai which have agencies
ordinary cenditions intercept dust
fore they can reach the lungs and
sing then allows the smaller and
most dangercus dust to entor the

peded.,

Fion-sense opinion as to what con-
stitutes on atmosphera <o dusty that dust-
preventits action sheuld be taken is that
any anscaphere in which dust can he seen
hy the maxe exe is teo dusty, not only for
: abdo, al leaszt in many cases, for
salety o2 efficiency. 17 the visible dust is
eliminat 4 much of the invisibie or probably
rous duse will thquestionahly
en removed and very likely the
ol as otles Eazards-much minj-
mized 4 even rénoRAS: R -
Alte 'ﬁ&'bcen reats &L it
may b cEome conditions or
willy <1 90 (0 make mare ine

v
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tricate int estigations as to the occurrence of  stead of dry drilling, wet crushing instead { .5 be done, and b

wvisible Jzst, using the impinger, konimeter, of dry crushing, wetting or washing doy, ":r wet dnfling,

or other {sstruments; but unless litigation i+ Noars, wall:, and rock faces, In geners) (f: ':,-mcr.

in effect or threatened, those imtricate wuse of water in industrial processes in )

give off somc dust. Notwithstanding 4 { ast-control practic
growing tendency in some quarters to deary Lutries, though i
. Manifesily, if dust is not produced, it can't  the effectiveness of wet methods, up 1q now {=ethods in others,

get'into the air or bocome harmiul other- e 8¢ of water is probably our best defene” | pplied effectively,
wise: and some relicf from dust troubles 28ainst dust dissemination, especially in iy, § fom the zir or :
inindust=y can be achieved by using con- "8 and tunncling, 1 wpt so diluted E‘
struction. practices, processes, or equipment Dust-exhaust devices, such 23 hoods, traps™ Yemless to \\vordc
that tend to climinate dust formation. for drilling, etc.,, have a definite place in dug . | =ize dust hazards

coutrol, particularly in surface plants ang.~Jduding spontancou
operations. Under some condilions exhaug. | eay enbance hiazare
systems, when well installed and kept i re. | some instances. Ir
pair and operation, not only remove dust byy'_ | ould be induced

alse more than pay for themselves in dollars~ } @ others forced or
and cents valuc of recovered dust. It coss § more effcctive, thi:

ceasc ons approximately $7,000 to install such 2 deyice 7§ 0 underground wo
nating characteristjes rather than tliose that i:pz surx'ncey 1;la'nt processing one of:;:_: tsmperature air d

praduce or spread (dust, even though some metals, and the value of the dust recovered ¥§ water or other con
a'ddmonal expense in construction or opera~ daily averaged about $25. In addition, thelrd Gation of surround
tion may attach to the dust-prevention fea- device kept the air of the plant as well 204] .. To obtain really
lures, The emphasis new being placed on g surrounding walls and other surfi}:'é?'; ich work as tunnz

ftudies re relatively unimportant it the  otherwise is one of the most ciicctive vqj), Good Ven
visible dust is climinated from the air of able aids in the prevention of air dustine
R ﬁ b working ;iaces, even though in some -cases wet drilling dogg | Ventilation is pr
8

\ Pre\{cntion Is Best
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In designing and cquipping the places in
which ezployces must work, the forward-
laoking izdustrialist will be wise to prevent
the making of dust or 1o control jt if it
must be made, by using machinery, methods,
processes and construction with dust-climi-

EE X

Whih oty st U eXBERSE  pracicaly res of dut, B
perative that in the futtre much more ~, OR the other hand, the use of dust traps 'm-i‘l:; E:\vf:';n{l
thought be given to dust prevention and " dry drilling, \;hllc ticﬁmtely applmbl;ﬂlu_._ 'jo:s o ame openin
1 i . iven in th certain typc§ 0t surtace or near-sur{ace- g ~UY T OF

and m.g shan has been given in (I~c. past. + rock-excavation work, has not been foqgcf;,i ._“‘b?:d :“' d‘" :h‘;\’f
- For izstance, pracesses or practices that  appiieable to general rock-drifling practiécjn - 3~ 1bout by dust may

& + .
£3% produce excessive dust should be discarded underground work, There are several red-1'q 9Penings in many !
5 ing operations of !

X for otk2rs that produce less dust, or they  sons for this, some of which may be over
! should *e isolated somchow, such as by  come in time. o
, housing them tightly in a separate part of Sotne types of rock cannot be drilled dry
the plaz: or using them at ll‘;lgcs when the 1 any degree of cffectiveness, and as 3=t |y s e b T e
least nuzther of persons would be exposed to the available types of rock-drilling traps arc Rrallel-opening sv¢

them o when there is ample tinte to remove . by s Mine: if drili- o
¥ M 2 not workable with wet drilling; if dry dri .| ventilation, health
the dus: Srom the atmosphere of the working ing can be done, the traps ordinarily will do._; ' .

places. Such installations or practices must a good job of removing the dust from dolk.
he operated efficientiy at all times, however. ing, but this will leave the rock surfacss
Comme= sense should be used in handling a (to;:, sides, and floor in many cases) dry, 'and»
dust ¢ 2ol device or method; certainly it subsequent operations (blasting, muckict.
is foolish to use an claborate exhaust system timbering, hauling, cte.) will throw into the "
10 take :he dust out of part of an establish- air dust certain to be created in Jarge quant-
ment a4 then exhaust the dust-laden air 4t lies by the other processes, The dust thus
t or in such manner that it will Le thrown into the air will settle on dry o7
10 the same or sume other part oi faces, ready to be thrown into suspensict:
the estsdlishment o into an Adjacent ané subsequently by any or all activities Dﬂ:" )
throug’: doors and windows, traps are somewhat cutnbersome, cspwﬁ:‘;}
If dust must be formed, severnl effective  when used in the 'more or less con
methols are available to prevent the dissem-  places in mining and tunneling, R 4
ination 5f dust into the air or o pluces ; dusumps.n‘:jll;_tip'dri”"“ ha‘:‘%
where i1 may cause trouble. Among these deARRE Slicability for W& in sur i~
are wer methods, such as wet drilling in- fate opcration‘s&\!ihcre dry dri "
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© NuMCroNs advantages  laree quantities of dust even though the ma-

ct crushing inge,
afly in very cold  terial floating iy the air usually is wet | some

& or washing dg,.
aces. In gen:"ﬁn&
«rial processes ,
most eficetive 2y, §
sion of air dustiny,”
ses wet drilling day”
Notwithstandiog =
e quarters to'd Ty

% good Ventilation Needed to the fact that the holes arc collared or

ably tlic most cfective  drilled dry {or several inches alter starting,
available for many in-  and the dust created by this dry starting im-
ks sccond to wet pregnates the usually stagnaut air of the
Vhere ventilation can be  “ordinary underground-tunnel or metal-mine
dust can b _rcmovcv.l working place for much if not most of the
s concentration can be warking shift.

render it peactically
rs; vewtilation can mini-
f.almost all kinds. in-
combustion, though it

.ably our best defeng *
ion, especially in mip,

.. such a5 hoods,
+ definite place In 'y -
n surface plants ™
ae conditions exhaug.
.talled and kept in're.
only remave dust bu
themselves in dollag ™
overed dust. Tt cosi.
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rocessing one Ofthe ‘& cmpe
of the dust recovertd-

SEamze dust hazards ©

cs ventilation
by exhaust methods, but
vstems arce the
ticularly lrue
laces baving high-
due 10 rock ar dripping
such as rapid oxi-
ck or timber. . .
effective ventilation in { “\When present types of wet drills are used
ling and metal’ mining is . properly, the dust from drilling can be kept
ordinarily but one within reasonable limits, and this is actually
tead of having workings being done by numerous alert and conscien-
where ffesh air  tious mining and tunneling companias. Some
return or contami- companies in the United States and Canada
Conditions brought are cxperimenting with rock drills that do
force the use of paralicl  not allow compressed air to go through the
ling and wotalemin-  drill steel but require the water to he forced
e, and, notwiths through the steel by its own pressure; such
objections  this srills are said 1o sroduce fess dust than the
will ratse, there arc good reasons usual types in which water is sent through
hat in many cases therc would  the steeh by compressed air, hut the practica-
d conts savings if the hility of the newer type.of drill is question-
em, with its numerous abte and it ias keen used relatively littde in
rainage, and other ad-  the United Stales of Canada.
d of the present
numeroas disad-
ds and with about its only
fact that its usc is and has

forced or blowing s!

aunderground W

on { surrounding ro
#IMLETo, obtain really

é“ﬁud\ work as tunne
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drilling is unquestionably the dustiest i collaring wet with plenty of clean dirt-
tunncting and quarrying, i yeee water; if the drills are Leept in good re-
4 far too much in the paies if the czaportion of water and
allowed at ait. it ‘should hlc[ J!.":L ‘}l‘::l‘“\"\‘“‘“ --r.umrcssmld:\i.' dowing (hrough e drilt

. b ' A . wlnogrentoly ren . v eNe
auger wwist deills or with the cimulianeons .u:d are adequately repulated : it the ex
use of up-to-dute dust trap=.

created in large quantt
weesses. The cust taw

will sottle on dry sur* it continues 1o be use

: United States: certaindy,
ar all activitiss.
cumbersome, epeci
morc or less conhn

Wet drilling as practiced in ke United
Statas, sith water foreed or dravwn thronh  iny dust into . and. i, haodar-as
the drill steed by muans of comproseed Al
is now under five w» producing rolativeiy weedtod nin
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Construction Scetion

of this criticism is undeserved but, some of
it is legitimate, The trouble is due largely

started dry and, in some cases at leust, arc

In some cases the driller drastically limits
the amount of water sent through the drill
steal and, while nominally driling wet, the
actual practice is closely analogous to dry
drilling with compressed air, which flows
through the drill steel and forces out of the
drill Tiole and into the air of the working
place undue quantities of water-catrained
dust or particles. In some cases when the
drill is aut of repair, the driller allows far
1o much compressed air to flow through the

, drill steel.

plosibility in

Must Use Judgment

However, air dustiness can he kept well
within safe linsis if modern types of wet
drills arc operated with care and judgment

<1 irom the dArifl is prevented from ime
we on nearhy dusty curiaces of wmuck
fluors, want, or timbers inerceby throwe

wy

oge upper holes is re-
A upper holes, witellier
d 1 e oA
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drilled dry or wet, are celatively zeavy pro-
ducers of dust in the air of working places.

Next tq dry drilling, blasting causes more
finely divided dust to be thrown into work-
ing places than anything else; and, in addi-
tion to throwing violently into the surround-
ing air immense quantitics of finely divided
dust, blasting with the heavy charges of ex-
plosive required in many mining and tuanel-
ing operations also impregnmates the
surrounding air as well as the muck piles
with considerable quantities of poisanous
ases, such as carbon monoxide, oxides of
nitrogen and, in some kinds of rock, hiydro-
wen sulphate and other dangerous sulphurous
fumes, practically ail of which occur in
such quantities and percentages under some
circumstances as to asphyxiate persons who
may breathe them or to cause serious illness,
olten of a more or less permancnt character,
Many persons who have studied the inci-
dence of dust disease are of the opinion that
the breathing of even small quantitics or
pereentages of extrancous or hamiul gases,
such as carbon monoxide, oxides of nitrogen,
hydrogen sulphide, ctc, inflames or other.
wise adverscly allects the respiratory organs,
especially the lunge, and makes them much
more casily and readily susceptible to harin
from the breathing of dust particles,

Past blasting practice most certainly must

he modified and reformed if the employer
is to avoid heavy panaltics in compensation
and other charges cue to the-inclusion of
legislation on occupaiional discases (onc be-
ing dust discase) in the laws of the various
States. If at all feasible, blastiny should be
done at the end o the working shift or on
an off shift, and the dust. and zas-laden air
should he removed or thoroughly diluted
lefore the men retura to work. )
" Ventilation is, of course, i cssential
agency in cleansing the nir wiere lilasting
Iras been done, Lut i addition 1 ventilating
the place it—shofid te thoratizMy weited
(walls, floors, roof or top, timbers, ctc,) be-
fore biasting is dene. and a ter blast
should be kept inn ¢ect during = after the
hlasting; the rezien :hould be tharoughly
wetted upon retuen o the face region adter
blasting, and the muck pile should be kept
well wetted at all times while loading it out.
as the water not eniy tends to allay the dust
but also cither absarhs or otherwisc aids
in the dilution or ciimination of harmiul or
poisonaus gases fram hlasting, which usually
cling to the blasted material,

Twenty-sixth National Safeiy Congress

“have been held in storage too long or

< de give adequate protsc

In general the larger the quantity of ¢
plosive used, the more Bnely divided g,
blasted material, the more heavily the air;
impregnated with dust and smoke, and ¢
greater the quantity of peisonous gases let
at the places; hence, methods should be ygg
which will tend to reduce the quantity 4
explosives used and of gases and dust pry
duced, In this it will be {ound that the yy
of stemming or of some 1ypes of blastie
plugs now available will more definitely eee
fine the explosive; hence, increase its e
cieney and reduge the quantdty of explosin
used and also reduce the amount of poise
ous gas produced and possibly reduce the
violence of the ULlast and its tendency %
produce dust and disseminate it into
surrounding air. i

{astble, in  dust-ugh
structures, the tightues
maintained; ledges or
dust may lodge and
krown into the air by
ment, should be change
tunity for such accur
annot be done, such
deaned periodically by
washing down, ur by
being a relatively poor.r
employed only when as
as possible are pre<en
xept as free oi dust a
by washing them with
air for the working phk
. {rom dusty sources.
. “:Physical examinatior
L " partant part in the driv
. tarm from dust in in
-, toutroversy has been
;-them that their effcctiv
nullified, Unquestional.
i A
Sployed in an industry
~dust.may be found in 1
ly examined by a cc
viots to empleyment, a
reveals the presence o
the person should not
especially true i tube
At six- or twelve-mont
ton in dusty industry
nigid physical examina’
shown to be developing
transferred to nondust
s available, Handling

And it would he well for users of cxp".yJ
sives to fnvestigate types of explosives te ]
are known to uive olf minimum quantits
of harmful gar:s on detonation and to @'
them also th. climination of the use-
fuse and tite s atitution of electric blastt
would aid in r icing the amount of poisé}
ous gases irc - Llasting. Explosives Ud

liave been slorcd under uniavorable s
ditions as to moisture and temperature, 3%
likely to give off maximum quantities G}
harmiul gases i€ they detenate at alf; heet
utmost care should he taken in the storss
of explotives and 10 tea that they are &
held in storage too long before being U8

Respirators Available

P

Dust respirators oi various types ace M%)

available for use in excessively dusty a0
pheres, and while they are cumbersome &
fiave tumerous features that make !
undesirable jor constant wear throught
working shift (though they can be * Safety Er
readily for several winutes at a time), 18 M R
on to wes, MY personal experic

w3 Mainly o work
apat Tt caienti 10 pm‘.a. f -\\or of n
wgaiast dust but give essentially no PI% dndge building. Our

tion against cither p2i-onous or asy iy XIE inty o s
yases, Dust respirators should be regaty . ]:;.hesc two das-?s.
as being temporarity weeiul for cmcrst‘“i_. n Ver work cansists
anly, whereas protection for warkers 857 Theyy wrRPRIn river
dust should he mare sulefantial, : Bric S. Government.
o o ;u:\‘:lgﬁ c!assiﬁc:tiol
i 3y bridges of th

What might be disignated “go
“wb their foundations,
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P in dust-tizht  compartments or

. ‘.a_:,:l:(l,?.:s, the tightness of which should be
. :;jntnillcd; ledges cr surfaces on which
. dast may lodgc‘ and accumulate, o be
rown inta the aic by some shock or move.

2 ment, should be chargzed to prevent oppor-

< ity for such accumulation, or, if this

‘magot be dong, suck surfaces shoutd be
. deaned periodically bt vacuum process, by
'~ cashing down, or by sweeping (the latter
 kcing a refatively-poor method, and should be
-emploved ouly when as jew of other workers
_ag possible are present); flodrs should be
4 kept as free of dust 25 possible preferably
by washing them with water; and, certainly,

‘{rom dusty sources.

. Physical examinaticns should play an im-
., poriant part in the drive to minimize health

m from dust in izdustry, but so much
catroversy has been aroused Uecause of
\them that their effectiveness hag been largely
oprliified. Unquestionably, every person em-

[ electric bl:sb':q' ¥ $loyed in an industne where considerablc
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i, 561 in dusty industry

‘doist may be found in the air should be rig-
idly examined by a competent doctor pre-
vious to employment, 2ad if the cxamination
ereals the presence cf respiratory trouble,
the person should not be eniployed ; this~is
ecially true if tuberculosis i3 indicaled,
AL six- or twelve-monsh intervals every per.
should submit to o
- rigid physical examinazion; and if disease js
ssown to be developin, the vietim should be
trans{erred to nonduss employment i such
is zvailable, Handling 7 hesical cxanyir «tions

air for the working glaces should not come

w...  Construction Section 295

i a manner [air to the worker as well ay 1o
the employer should be worked out, and it
must be admitted that to date this lias not
been done at al} adequately,

Prevention of dust disease is chiefly an
employer responsibility he should shoulder
willingly, not only to safeguard the health of
persons in his cmploy but 2140 to reljeve his
firm &f the heavy financial burden fikely 1o
be thrust upon it by compensation or legal
authorities, should employces become af-
flicted with dust discase; and when one takes
into account how little iy known as to the
¢ause of the discase and how ta relieve it i
it is incurred, it would seem to be the acme
of common sense to do anything practicable
to reduce the dust eontent of the ajr of
places where employees must work, This
does not mean that the employee should nat
help himself, as it is manifestly as much to
the ingerest of the employce to avoid dust
or any other occupational disease as to avoid
haying accidents, However, information as
to ‘occupational disease (including dust dis-
case) is not readily availablas 1o the worker
in understandable form, and the employer
should carry on an educational campaign to
inforin his safety and operating officials
about occupational disease matters and to
have them transmit the information to the
workers so the latter can cooperate whole-
keartedly in trying to eradicate these dread
riseases from industry or at least control
tiiem to a far greater extent than has been
dene,

Safe Practicss in Use of Heavy Construction Equipment

By E. A. BLANPIED

Safety Exgincer of Kansas City Bridge Co., Kansas City, Mo.

)

{x personal experience has heen confined
nly to work of river improvement and

Litige building, ‘Our records are divided

1523 these two classes.

._F;i\'gr work consist: of driving pile dikes

l“": fferapping river “anks, generally fur

e VY, overmens,

=3y bridges of «:0 heavier type i
teir foundations, * -1h “pncumatic
et dredged.”

ver work, heing o wiy dune Ly flotin
SR and wily g laee s poreuntisne o nne

sl
el

T Tt ame ke vy i - e

™ 0. . v N
“idge classificatiuzncovers: railrendetimm

skilled lsbor, differs greatly from the more
complicated bridge work which uses mostly
~willed and semi-skilled Iahor under areater
hazards,

The Lridye classification is sub-divided into
erection and foundation as cach has its own
stecial Lazards and t=eatment,

Tedr wark has been the subject of ex-
nsive research along accident prevention
tes Iy wre 10 S, Corpsogl
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e'-c(,mpensation for industrial disease
ity at & time when new Jegislation is
enacted sO rapidly, but most of the im-
ornit industrial states now compensate
pdame or ail of the conditions which can
e uted to occupational diseases. Some
planket cOVErage for all such condi-
RS, ) hile others name specific diseases or
e occupations. There have been in-
{o both employee and employer, but
ime and increased study of conditions

handy man about the dey
~es into the dispens
2 of a fine itching ray|
:\:rsc no{::s ge condition
the work., He states he i@
/o years and has been {“ .
3 work, He has been 6‘
sk ands, but does not thiok}
+d to poison ivy, although]
not know what it Jooks g
-ut at present but will be haie#
yon. The nurse knowsyifad
of the drafting room
span inquiry finds that 2 |
e is to carry blue prinfs
sm. A new process has betn
Slue printing within the )
n is given routine preli

The Nurse's Part in the Sic

stion is submitted' to the
“rival, and when, next day, e
+s much worse, the diagnosisk
ached. The ‘doctor £¢
.anges the man's job, thef Jained.

a o’

" B e i s i 1
N she not known Fovrad mrily for their Employc_es' B_cneﬁt Asso-

bar . contact dcrmaﬁtis“#* Liion, and thus ber _work is chisfly that of

the work, and had ohé" e, She administers not only to the
o horiics in the 4l } FeEagpars 5 but to their familics a¢ Me
r Tasc might have becom A Uhat 2 fine opportumity she has to influence
‘& the doctor saw it an - h employees a.nd their familics to 2
o1 into disability and "compea- i understanding of good health and

et | Bpette tiving. For after all, the problem oi

. i . i § dsickmess peevention concerns not only the in-
\nee of occupational diseases ¥ %f_ljvidud employee, but zlso his family.

¢ overlooked now that so mxch  §ESETo fill her place successfully in such 2
in the press on the subject Ypregram the nurse must recognize onc basic
proximatcly 50 million peoPlt ) pprinci ¢ o lwmanitarian, 3nd
Joved in the U. S. at the pres* ing
{ these, about 15 miilion 3% 33
adustry. A statement js made. ZJ
7. S: Public Health report )
‘d we are spending five billion
Wiy for compensation and other
injuries and occupational dis

¥h¢ extent to which the nurse enters into
ickness prevention program depends
i'the type of industrial medical service

ﬁef of living, their idiosynerasies, their
¥Hanilies and cnvironments. By keeping her
hf.lo the ground constantly she leamns of
¢ problems so that she may then solve

, only a small percentage of ﬁ“"
{or occupational diseases, ¥ le
.im a much higher figure.
-oward 2 reversal of this. Acd
‘een controlled to 2 great exted a
- cost is decreasing, while ocet = p”,!‘dt

2ases, though _probably not :i' “Perhaps a better conception of the sickness
certainly receiving a great 6%, 'g\‘.l"“wtmion program in connection with wel-
an than heretofore. ® “;’;: work may be had by actual case anal-

Naturally a knowledge of the community
ed is vital, for often through construc-
five eriticismvhe is sbis to clevate the health
standards through better sanitation and civie

.

/ . .
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By PHOEBE BROWN, R.N.
Consolidated Water Power & Paper Co., Wisconsin Rapids, Wis.

" have an X-ray of the stomach. but he com-

we shall eventually arrive at fairer, more
equable adjustments.

The Industrial Nurse finds herself today
in this arena of changing policics and evolu-
tionary social adjustment. 1t js her privilege
to be one of the connecting links botween
employee and employer. If she is the type
that commands the respect and trust of the
men aad realizes her responsibility to them,
she will likewise be most valuable to her
employet,

ieness Prevention Program

Not long ago [ was calted to the home of
an employee who had been reported sick at
{requent intervals during the past twa years.
He was underweight, nervous, and irvitable.
On my first visit he was confined to bed and
vomiting excessively. His wife informed me
that he had attacks of this type periodically.
He would not have 2 doctor, because his
doctor did nothing for him except give him
a prescription that cost too much and tell
him to be careful what he ate.

\While in the attack he was careful enough,
jor he ate nothing for two or three days:
but as soon s the iliness was over he went
back to his old dict oi meat, potatoes, plenty
of spices and relishes, copious amounts o
coffee, two packages of cigarettes 2 day,
plus 2 goodly amount of beer each week-end.

At one time the doctor had said he should

plained that this would cost him $40 which
he couldn't afford, and anyway he couldn't
get away from work when he wasn't sick.

I finally made him realize that he was
losing much more time and money being it
every two or three roonths. losing four or
five days at a time. than if he were to nd
out just what did 23} him and then do some-
thing about it.

1 took him to clinic which was conducted
on a part-payment basis, and complete ex-
amination was made with X-rays and bloo
work. After he was inced of the neces-
sity of 2 proper, diet. Ath
frequent, he gained
pleasanter feliow at

ant e
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[n another instance an employee's wife had
undejgone an operation at a local hospital,
\Visitiag her fater at home, I learned that she
was recovering satisfactorily but that there
were desperate financial troubles, The hus-
band eirned 92 dollars a month. There wers
seven boys in the family, the oldest 18 and
unemployed. Questioning the children, I dis-
covered that one, aged 12, was graduating
from schoal but did not even have a gradua-
tion suit. His father couldn't afford it be-
cause he was paying $5 weekly on his wife's
§90 hospital bill. He was talting care of the
doctor's bill by doing some repairing and
cleaning in his office.

After discussing the problem with the em-
ployee, I visited the hospital authorities,
Hearing the story and realizing the effort
the man was making, the hospital gladly
discounted $30 from the bill. Payment of
the remaining $30 was made by the Em-
ployees’ Welfare Loan Fund, and this is turm
was deducted {rom the employee’s pay check
at the rate of $2 2 week. The total cost to
the \Velfare Associationt was slight, but the
assistance and feeling of security given this
employee was immeasurable.

But let us leave this type of program and
turn to the industrial nurse who serves
chiefly in a first-aid department and very
seldom contacts the family or the home of
the employee. How does she best serve in a
sickness prevention program?

Here, again, her knowledge of the person-
nel is indispensable, She should review the
personal record of the employee with the
employment manager to obtain a better un-
derstanding of the individual. This should
be followed by a study of the cmployee's
job; where he works and under what con-
ditions, especially sanitation; the product
manuiactured and the raw materials it is
made of, There the nurse may obtain valu-
able injormation as to latent hazards that
eventnally may.affzct the health of the em-
ployce, oftentimes recognized toa late to
cure effectively.

From this and 2 study of past sickness she
maps her program of prevention as follows:

1. By suggesting better working condi-
tions, such as improved illumination,
sanitation, houseckeeping, ventilation, and
use of proper and adequate protective
equipment.

2. Education of the employee to higher
health standards, This requires constant

onal Safety Congress :
L S
Ex}
attention through bulletin boards, :
meetings, news items and persona) con’
tacts, - - s
3. By advising and assisting the oms
ployee in securing correction of physiaf’
defects and social maladjustment. -
The following ¢ase is an example: :
An employee had repeated attacks of:
rheumatis;m. and. had- beefi advised by t&§
T {amily physician to have his teeth extrag,
but he did not knaw where he would get ihe’
necessary dental fee, -»

Ve had introduced a plan whereby o
employees were allowed dental services, i
special cases, through the \Welfare Ascoc:
tion. If an employee were 2 reliable work:
man and had been with us for more thag suH
months, we had an opportunity to lnvesti®
gate his financial condition, I{ he wera hoa3
est but having 2 difficult time establishing’
his credit, he ‘was given an order to one €
three dentists whom we were assured wa
giving our employees fine dental care at
minimum charge, The dentists were glad 142
render this service, for they were not atlfff
sure of their accounts but were also incrt
ing their practice by developing new conudg
This cmployee 2s well as many otheft
profited by the plan.

The following are only 2 few exampls

program:

A sudden inerezse in the number of 2
lete's {oot cases indicated that someonc
a carrier and was spreading the germs in &
shower rooms. A suggestion to the sweef

proper spray and foot baths were ins -

-4 A high frequenc
“iod fatigue is ofte

Cyentilation. suggest
ing of protective eq
harard.

i It is quite true t}
“scats 2 real proble:
" sickmiess prevention
“ience and frequen
kst through sickne
results,

- Twishto quote z :
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The use of corners by employees &
place (o expectorate was effectively _S°'-
by painting white triangular areas 18
corners and providing cuspidors ¢on9%
ing a disinfectant, thus reducing the P
of diseases from respiratory infection®,

In another instance three employees '
the same department made regular trips;
the first-aid station for aspirins each s 7
Reviewing theic personal record €37 t
dicated normal health and habits. A 0%
the department revealed inadequate 3%
ing lights. A proper survey not o0
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fatigue is often traceable }o'impyqpcr
fifation, susgesting proper air-condition-
or grotective equipment to climinate this
It is quite truc that such a program pre-
“ats & real problem in selling the idea of
Amess prevention to executives—but pa-
Bi%cce and frequent reference to the time
St through sickness will eventuaily bring
esults. ' i

4] wish to quote a few paragraphs from the
orts of disabling iliness among indusirial

whereby oo Jeployces in 1936 as compared with earlier
| services, 3 sars. ‘This report was released by the Di-
fare Assec. 2{ g ton of Industrial Hygiene.of the National
‘eliable werg: fostituts of Health and compiled by Dean

Brundage.
Respiratory Diseases

Je:s‘:;bi,m T, The respiratory group of diseases ac-
assursd x of ;B8 unted for most of the increase in the inci-
tal care um dence of illness in 1936, With the exception
were glad ':. B 6f tuberculosis of the respiratory system and
vere not caly'; ases of the pharynx and tonsils, each
: 2lso incmas B gespiratory disease sub-graup occurred at a
< new connde ’ JaEAEher incidence rate in 1936 than in 1934 or
many odery 935,

B, The frequency of influenza and grippe in
1936 (15,1 cases per 1,000 men), was 19 per
‘cent higher than the rate for 1933 (12.7 cases
per 1,000 men) and SO per cent greater than
R for 1934 (10,1 cases per 1,600 men). Never-
imber of ath- * ‘ﬂxd&ss, the rate for 1936 wus 4 per cent bee
someone ¥i$ ° *: fow the average rate (15.8) 1.: the preceshog
» germs i=the | Yive-pear period.”
o the sweapr |4 “Another development o an unfavuiable
conatrol whe o
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strial kealth 318

'

rol v ¥ mature was au increase in the number of
vere ineafied ¥ X eaces of bronehitis, acute and chroric. In
? 1938 this disease occurred at a rate of 48
" cases per 1.000 men which was 41 per cent
< ahove its average incidence during the vears

:ployees 3
stively s
areas iz the
dors cenaisy icide d ]
ag the sorad | i Pharynxc and tonsils in 1936, althoug: 4 per
infections. ot higher than in the preceding five-year

loyees from - & period, was below the rate for 1935 The
aployees {108} 7, rate for pneumonia (all forms) in 1936 (26
-gular tr.,s& }_€ases per 1,000 men) was 13 per cent above
ns “Ch_:"in_ i, the vate for 1935 (23 cases per 1,000 men),
ord car o 1 and in turn exceeded the rate for azy year
ns. A .‘”?hr- since 1929, Among the industrial policy-
uate mf.! . holders of the Metropolitan Life Insurance
not onl .(-'; <" Company, the death rate from this disease
o3 pevt ; 3936 compared with 1935 increased 3
ed prodsiuen per cent.”

r survey WS B ] . .
' . J.& "Other diseases of the respiratory system,
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including diseases of thc upper respiratory
tract, showed a sizeable increase in fre.
quency in 1936 as compared with all the
former years. Most noteworthy in the rec-
ord since 1921 is the dotwntvard trend in the
new cases of fuberculosis of the respiratory
system. The incidence has decreased from
1.9 cases per 1,000 in 1921 and 1922 to 8 cases
in 1936

This is an excellent indication of the
effectiveness of educating the child and the
adult, .

“Rheumatism, acute and chronic, which
showed definite improvement in 1934 and
1935 (4.0 cases per 1,000 men) as compared
with earlier years increased to 4.2 cases per
1,000 in 1936. This rate was below the five-
year average. Diseases of the organs of
locomotion, except diseases of the joints, oc-
curred at 2 rate of 32 cases per 1,000 men
in 1936, which exceeded the rates for 1933,
1934, and 1935, as well as the average for
1931-1935." “

How frequently and to what extent sick-
ness among employees is a factor in causing
lost time accidents is often revealed when
a thorough -investigation is made of alf inci-
dents leading up to the accident; such facts
properly presented enable one to improve
plant conditions for better health,

A good share of the sickness prevention
program is education. Few employees, for
example, realize that they have more leisure
time than they have ever had before. The
empluyee should be tanght to use this with
discretion, Today we practically have 3 na-
tional 40-hour work week, and allowing at
least %6 hours for slcep, we find the employee
has 72 hours left out of every week to use
a3 he wishes.

Does he spend his idle time disastrously,
thus adding fatigue to an already fatigued

% 193141933, The incidence of diseases of Jhe — pody? To safeguard against this you may

find it worthwhile to afford him recreational
facilities, stimulating 'in him a desire for
hobbies, home ownership, or any other
activities that may enahle him to spend his
time more profitably,

Plan 2 definite program of Better Health

* talks during the winter months.

The .National Safety Council and leading
P provide excellent

ents-art glad to
bn freapf charge.

ions-“our state |

000167
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One of your local physicians wil] be
pleased to talk to the employees on sickiess
prevention.

Carefully lacated bulletin boards ity

timely health topics are useful, Articley [ &
plant magazines are far reaching, and Piys Bo1té
envelope inserts discussing healih topics hy' &
proved beneficial. - e

~
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_rintendent madc his rounds
wenever he observed a gof
the floor he picked it
:he time and the departmen
found and handed the boti,
Unless the overseer could
ee who was responsible fo
atle on the floor, he wy
:y it constantly in his hand;
the shift.
aquired to acknowledge pub.
+ of his department to oh.
with respect to placing thes
containars provided, it was
‘¢ every overseer had, in b
. fashion, discovered a way
the guilty employee and thu
to this unsafe practice,
mple of what may be done to
weurrence when the overseer
:s job seriously is found i
2 mill in casiern Alabama
wximately two and one half
surs per vear which, for the
w1, 1934 to January 1, 93
ats with a frequency rate of
. period January 1, 1935, to
36, had 18 accidents with 1
s of 802, and for the period
36, to November 1, 1936, had
b quency rate of 4. En
not sfied by this progresi
¢t designated the month of
+ “No-Accident" month, Ther
ful in achieving the record
sing the month of November.
" their campaign through the
ember, At the time this paper
‘e, the plant has operated 8-
iwo and ona quarter million
ithout a single lost time acet

orted,
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Officers 1936-37

Gareral Chairman—Harry J. Keteey, American Seating Co., Grand Rapids, Mich.
pice-Chairmun—\Vietay Hacorery, Edward Hines Lumber Co,, Hines, Harney Co., Oce.
secretary—\, C. Goaospeen, General Electric Co,, Erie, Pa

News Letter Editer—H, E, Seruy, The Brunswick-Balke-Collender Co., Chicago, 1l
*Enginecring Cummittce Chairman—J. H. Leg, Liberty Mutual Insurance Co., Rockford, i,
Yembership Committee Chairman~S, T, Disspate, The J. G, Brill Co., Philadelphia, Pa.
Poster Committee Chairman—R. L. Woovs, Fisher Lumber Corp,, Memphis, Tenn,
frogram Comyitice Chairman—Nics Jueti, Hayes Body Corp., Grand Rapids, Mich,
Ppublivity Conimittee Chairman—Raraxn Joxes, The Surty Mfg, Co,, Inc., Chicago, 11l
Slali:lial'“Commimc Chairman—F. A. Potrock, Lumbermens Mutual Casualty Co, Chi-
ago, M. .
Members ut Large—

R. C. Birx, Lumbermens Mutual Casuaity Co., San Francisco, Calif.
F. \W. Bravy, Employers Mutuals, Wausau, Wis.

E. Ross Faknra, Grand Rapids Safety Couneil, Grand Rapidz, Mich,
Louts \W. Kerugka, Mengel Bedy Co,, Louisville, Ky.

1. A, Pugrov, Michigan Mutual Liability Ca., Detroit, Mich.

: Officers Elected for 1937-38

GCenersl Chairman—H, E, SeeLey, The Brunswick-Balke.Callender Co., Chicago, 1.
VicesChairman—J, H. Lgg, Liberty Mutuat Insurance Co., Rockiord, 11l

Seeretery—\, C. Goubseeen, General Electric Co., Erie, Pa.

News Letter Editor—3. T. Dinsvare, The §. G. Brill Co.. Philadelphia, Pa.

Hembership Committee Chairman—NR. L, Wooos, Fisher Lumber Corp., Memphis, Tenn,
Publ Committee Chatrimmun—Rot.axo Joxes, The Surey Manafacturing Co, Inc, Chi-
ago, 1L .

ieivs Committes Chdirman—F, A. Poctock, Lumbeninens Mutual Casualty Co,, Chi-

Stahis:
age. [

Hemgvrs at Largee—
K. C. Bakr. Lumbermens Mutual Casualty Co., San Francisco, Calif,
F. W, Bravx, Emplovers Mutuals, Wausau, Wis.
E. {tnss Faura, Grand Rapids Safety Council, Grand Rapids, Mich.
Lois W, Kexeske, Mengel Budy Co., Loutsville, Ky.

1. A. Puwoy, Michiwan Mutual Liahitity Ca., Detroit, Mich.

Harry J. Kewey, American Seating Co., Grand Rapids, Mich.

MONDAY AFTERNOON SESSION
October 11, 1937

Tha testion was called to order by Gien-  Seating Co. G pids, Mich., who in-
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Combating the Dust Problem in the Wood Products Industry
. By J. G. SISSMAN .
Director of Research, Surty Manufacturing Company, Inec., éhiéago, 11,

The best protection against fire in wood
working plants is dust control cleanliness,
which means keeping the air dust-free, pre-
venting the accumulation of litter on fAoars,
benches, and tools, and guarding against the
accumulation of dust on oilv. moving .parte
where iriction. will-readily raise the tem~
perature to the buming point. An adequate
dust collecting system is the best protection
against wood-shop fires,

Remember, a dust collecting system itself
must be designed with this fact in mind:
fire as well as air and dust can be carried
through air ducts,

The fire hazards in wood plants are well
known, A study of such hazards, made by
the National Fire Protective Association
which published a report in 1932, gives a
full analysis of some 1,700 fires in wood-
working plants and shows the proportion of
danger in different parts of the plant and
the ratio of fires of dust origin in compari-
son with cthers,

The explosion hazard also has been care-
fully surveyed. It is present when dust is
sufficient for combustion to be instantaneosus
over a considerable area. Explosion hazards,
like fire hazards are best controlled by ven-
tilation wiich precludes the accumulation of
dangerous dust in plant atmosphere.

Fire danger is present in wood working
operations whether performed in open sheds
or totally enclosed buildings. Explosion
hazard is increased with enclosure of the
process in closed buildings. Bulletins 362
and 617 U, S, Department of Labor, Bureau
of Labor Statistics, and several pamplilets
aof the National Safety Couneil contain com-
Plete safety information for prevention of
dust explosions, They sum up the collected,
classified knowledge in this fiedd and point
out the close linkage between fire hazard and
explosion kazard and show that either may
be the cause of or the consequence of the
other, These bulleting in conjunction with
the rules ¢r Jaws effective in your own state
for removal of dust and gases,; will enable

you to work out a campaign against the haz-_

ard of dust explosion.

The nuisance problem in woadworking
plants also requires dust control. Nuisance

problems fall into several groups, Dust may
impair the value of the product by marring
its finish. Furniture factories and cabinet
makers suffer most from this nuisance. Dyst
may cause accidenti by making the footing

—undértain, by hiding obstrugtions on or de~

ects in floors or the exact location of knives
and cutting edges, Dust of any kind in the
eyes is a nuisance and 2 dangerous nuisance,
Nuisance dust, like fire hazard dust and ex.
plosive dust is adequately and satisfactorily
controtled by ventilation.

Waood working dusts, with the possible
exception of a refatively small amount of
abrasive material which they contain, .are
bulky. There must be continuous removal
of wastes of manufacture to leave room for
men, machines and work In the plant. For
many years this was the only aspect of the
case considered, Broom and shovel methods,
which once were standard in the wood work.

ing trade for removal of wastes, were sufi- |
cient and would still be sufficient, but, the

presence of other hazards of wood dusts
complicate the problem. Broom and shovel
methods are no longer acceptable. Moving
air is the one cffective means of disposal of
wood wastes because it does so in a2 satis-
factory manner and bocause it fits into the
scheme {or guarding against other hazards,

The materlal so collected is frequently
usable either as {uel within the plant or is
salvagable and saleable which helps reduce
substantially the cost of safeguarding the
plant, This is the only phase of the dust
control problem which shows a direct profit
The others are an immediate charge on the
industry which must be met as part of ges”
eral overhead. They show their profit in-
directly [n the prevention of injuries 10
men and the saving of the cost_of injury
to industry., et Tt

The last of the quintette, according to my '
classification, is wood dust as 2 health haz-
ard. This quint has several characteristics?”
effect of wood dust an the human system:

cffect of abrasive dusts on the human syt <
tem; effect of dust or materials other than .
+wopd or abrasive used in place of wood of &
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iWood dust is il dangerous in the sensc
ol silica or fead dust; but wood dust is not

" Rivgocuous. Any dust inhaled in sufficient

@md&ies {s detrimental to health and wood
%'mt is not excepted.

8. The industrial bulletin of the state of New
York for July, 1936, ‘contains an article by
iAdelaide Ross Smith in which the relatiqn-
Ly betwedn wood dust and respiratory dis-
¢ is set forth. Dr. Smith points out that

. $rood working is a dusty trade and while

de dusts are not primarily siliceous, more
frespiratory disease is found in the w
Jyorking plints than in plants shere dusts
hre not present, She suggests that pechaps
‘wore silica dust is present than iy suspected:
‘Gudies to determine which of the dusts
‘sresent in woodworking are dangerous have
ot been made, at least not with sufficent de-
.t over w long enough period of time, But
Autistical evidence definitely places wood
‘working .in that class of industry in which
there is some exposure to silicosis, as shown
1)y the high mortality from puimonary tuber.
[Zalosis.

(5 In the study made by Oliver, in which the
“tath rate of the agriculturist irom diseases
of the respiratory system was taken as a
mandard or 100, the rate for potters was
150; stone quarriers 268 ; cottoh workers 244 ;
xood workers 238 masons 213 ; wood manu-
‘haeturers 202; and bakers 177, I this figure
it 2 true picture of deaths in the wood work-
g trades due to respiratory diseases, 238
“us compared with 100 as the standard, it is
thvious that wood dusts are definitely detri-
_mental to heaith.

Reports from the Registrar General of
England and Wales, show the same general
stuation. Under the English system wood
Yorkers are rated at 103 per cent, compared

§ vith agricultural workers who are rated at
‘I P per ceat. Woodworkers rate 339 com-

'mred with the general population rate of
140, In the case of cabinet makers the rate
b higher, perhaps because more dusts other
Man. wood dusts are present in the atmos-
faere they breathe, One hundred and sev-
‘ty-eight trades are listed in this report,
iied from 1 to 178. Under the heading
Stespiratory tuberculosis” cabinet makers
e 117, other wood workers 81, Under
Ttronchitis” cabinet makers rank 121, ather
¥ood workers 64, Under “;neumonia” eab-

¥ et makers 51, other wood workers 28. Ex-
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cabinet makers do not rank well, Qther wood
workers seem to occupy a middle pliace.

Dust in wood working trades is therefore
a definite hazard to the health of workers
and of particular significance in the impetus
which it gives to diseases of the respiratory
system.,

Of less actual significance, but of consider-
able interest because it is scldom considered
as a hazard to wood workers, is contact with
woods or wood dusts which are poisonous,
Bulletin 616 issued by the U. S. Bursau
of Labor Statistics, also the Handbook of
Labor Statistics, 1936 edition, contain two
interesting references to poisonous woods,
The first of these, which appears on page
350, refers to an outbreak of dermatitis in
a wood working plant employing 100 men.
As a result of contact with Brazilian wal-
nut wood dusts, 11 cases, a rate of about
10 per cent developed dermatitis of varying
severity which, in some cases, inczpacitated
the man for several weeks. The inference
was that a2 large measure of tolerance of
to:d;s in that particular wood an be devel-
oped.

An extensive account appears on page 354
of the same bulletln. It is a reprint of a
bulletin issted by the International Union
of Woad \Workers for September-October.
1931, This bulletin states that there are
many woods, particularly those grown in the
tropics, which contain active poisons.

The actual number of cases reported is
relatively small, This is due to the slow ac-
tion of the dust and the fact that many
physicians are not familiar with occupational
exposure or the resulting disabilities. and so
do not assoclate the illness with patients'
trades.

The most frequent symptom of wood poi-
son is dermatitis which may be slight or
severe. Other effects may be palpitation of
the heart, shortening of breath, or dirziness.
Such symptoms also come from inhaled dust.
Repeated contacts do not conier a tolerance
of these poisons; in fact they may make one
super-sensitive, so that working on ordinar«
ily harmless woods causes a re-cccurence of
incapacity, The toxic substance oceurs as
volatile oils or alkaloids. Quite a number
of woods are enumerated.

¥ &% the prableys ...
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the most scrious dust
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the wood working field, This is true despite

the reference to the report of Dr. Smith,

While that danger is slight at presemt, it is

) & growing danger, due to the use of ex-
o tremely high speed sanding devices {or finish-
' Ing operations, using siliceous material as
abrasives, and to the growing use of products
; I of non-wood origin in the woodwarking
i shops, Many of the panels now being worked
in wood shops contain high proportions of
asbestos and other silicious minerals, Where

this is done, the worker may be exposed-to—
concentrations~of “silica dust sufficient to
present a definite hazard. It is well to make

cxposure continuous. or intermittent.

While perhape finishing operations are
not properly a part of the woodworking
operation they do occur in so many plants
that their existence should be pointed out.
Changes in the stains, paints or other finish-
ing coatings ing lead poisoning lessen
that hazard compared to 20 or 25 years ago.
The nitrocellulous and pyroxylin finishes
which are displacing paints, are distinetly
dangerous, Volatile materials comprise
about three-fourths of the mass, which is
then thinned by the addition of other vola-
tiles to several times the original volume,

Good housekeeping is and always has been
one of the most important features of a
successful manufacturing program. Funda-
mentally it is the outstanding feature if
considered in its broadest terms, It includes
not only a sensible, intelligent handling of
sales, accounting methods, packaging and
shipping, but, morc specifically, production
methods and the habits of the men engaged
in praduction,

It seems obvious to us that when a new
plant is being designed op when an old one

provide for good housckeeping through the
{ollowing details: :
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show that silica Is & substantial danger In  They ace dangerous. In add

oceasional survey of your plant to determine their dusts, and will foltow exposure. (3)

Good Housekeeping in Woodworking Plants
By JAMES C. WILSON

Vice President, Lumbermens Mutual Casualty Company, Chicago, IiL
Chicago, Ill.

is belng rebuilt, the plans should include and _..
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ition to * idd
hazard, these finishes 2dd to the ﬁr}e‘“ﬁﬁ * Thi
explosion hazard of the wood working plant. cos!
Acetone and acetates, ethylenes and aleghols hou
are the principal toxics which enter the new P
finishes, Descriptions of “these ingredients geas
will be found on page 337 of Bulletin 116 tere:
previously mentioned. T;
It appears that, from the point of view of | ~ tqui’
health hazards, these econclusions can be |- hooe
drawn: (1) \Wood dust is dangerous ¢ ] mam
health and iricreases the incidence of respira~ very
tory disease. (2) Dermatitis is 2 rasuly of | chine
contact with woods of tropical origin and consi
open
Silicious materials are a factor in the high | Sticke
incidence of puimonary diseases in the wood ment
working plants, (4) New materials, partica- gener
larly those having appreciable siliea content, exhay
present new dangers which must be carefully dange
guarded against, (5) The new surface fin- The
ishes, to 2 large extent replacing the { ' fre b
lead pigment paints, obviate one danger and " buildi:
introduce new dangers of their own, ! space
Dust then presents five different problems ;},’: %sn
to the wood working trade. A good ventilal “and fir
ing_system will solve all five problems, re- § < .
ducing dangers in four instances, and inthe § * Wit
fifth reducing direct costs. .01 .18 ink
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A camplete and cficient dust collectitf | Quse o
system is a basic necessity, and once installe working
it must be serviced constantly to retain i & Why'
cfficiency. The removal of all waste mate §p 0 °
rial from floors and around machines ": s i
full-time job requiring definite assignmes Cjust ha;
to a.clean-up crew, e e P Y Oned
In laying out the machine setup, cident:
housekeeping requires an intelligent plan & Lnsider:
der which the machines are groy, ”ed is f-Fnsatior
the progress of stock being process ods §-Tportan
such that there is a continuous f}ow towar, Jnless 1,
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