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Foreword

THE Transactions of the Twenty-sixth National Safety

Congress, 1937, are published by the Nadonal Safety
Council in two volumes. This, the first, contains the general.
the special subject, and the Industrial Section sessions. The
second volume contains the sessions of the Child Education,
Home Safety, Street and Highway Traffic, Commercial Ve-
hicle and Transit Sections.

e =y

All industrial members of the Council automatically receive
Volume 1. Volume II is sent to members believed to be inter-
ested chiefly in the sessions it covers. Other Council mem-
bers, however, may obtain it upon request.
Many members have found it worth while to distribute
copies of the Transactions to supervisors. foremen, and
others in an administrative or supervisory position who may
make practical use of them for reference purposes. The fnl-
lowing quantity prices are quoted on extra copies: 1 to 10
copies of the large volume (Volume I), $2 each; 11 copies
or more, $1.75 each; copies of the smaller volume (Volume
ITY, 75 cents each. &+ .

THL Transactions are published as a condensed record of
the proceedings at the National Congress. The papers of
cach session or division of the Congress have been edited
carefully to eliminate extrancous matter and to abbreviate
the less essential portions because of space limitations. Thux
the material herein presented is not a verbatim report of all
the speeches presented at the Congress, but rather an
abridged version made as compact as possible. vet without
injury to the technical aspects of any address. The original
manuscripts are on file in the Counail's Bureas of Informa-
tion. where they are available for additional reference.
Where illustrations were sent by the speakers w the Council.
these alse are on file.

The XNational Saferv Council at its Congresses sccks to
climinate from discussion matters which are naz pertinent o
‘the aim of the Congress or which are contrary to Council
policies. It cannot accept responsibility for the views ex-
pressed either in the papers presented or in the discussions
based upon the papers.

NATIONAIL SAFETY COUNCIL, Inc.
20 North Wacker Drive
Chicago
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Industrial Dusts

WEDNESDAY MORNING SESSION
October 13, 1937

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

—— N aTm—n s . s

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

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

\While dusts exist everywhere in the at-
mosphere, it has been recognized {or cen-
in certain dusty
weeupations are less healthy than those not
<0 exposed. The number of persons ex-
rosed in dusty occupations comprises one
of the largest industrial groups. The occu-
national 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 a combination of the foregoing.

_The suspensions of particulate matter iz
ar have heen broadly termed dusts, fumes,
and smokes. Such a classification is neccs-
-arily arbitrary, since the line of demarca-
tion between them is not very sharp, and
the chicf differentiation is based on the size
:{f the particles. Investigations by the Pub-
¢ Health Service in dusty industries' re-
vealed that about 70 per cent of the dust
farticles sxamined were between ! and 3
merons in size, only about 20 per cent were
%5 than | micron, and the median size was
:3 “’“CfOns_. Industrial dusts are mainly less

an 10 microns in size. However, fibrous

usts § :
18 in-the ainesectris ashestos, have been

- 2
und 10 contain particles as large as 200-
Burcons in the greatest diameter.

cq\‘}i}:"e- generally speaking, according 1o
""~‘m~i'czl ths are more injurious as lhcx{
the hum tomposition differs from that of
‘which 21 body, or {rom the elements of

the tody is normally composed,” It

(F1Y

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

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

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 desirablc.

According to Fairhall, the damage arising
irom the inhalation of toxic dust may he
cither local or remote, and depends upon
whether the material is a protoplasmic poi-
son, whether it is caustic in_reaction, or
whether it is absorbed into the blood stream:
and carried to other centers which are in
urn affected.*

[t is now well established that exposure
10 certain kinds of dusts, such as those con-
:aining considerable quantities of free silica.
a5 increased the morbidity and mortality
rate: from diseases | while me-
allic dusts,j ¢

grs-lead and its compounds,” '~

Doy
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have beeu associated with general systemic
poisoning.! Dusts may be swallowed with
saliva, water, or food, and dircet poisoning
has been traced to absorption by this
method ; other dusts may act as irritants and
produce affections of the skin, irritate mu-
cous membranes of nose, eves and throat,
often causing inflammatory  discases of
these organs.*

Some inorganic dusts are able to pene-
trate the deep lung tissues and are
sufficiently insoluble to be retained 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 ycars, apparently without seri-
ous damage; some are gradually absorbed
without causing pathological changes.’

All inhaled particies are soluble, at least
to a small extent. I{ harmiess. cell activity
is stimulated so that phagocytes remove the
dust. If the solute is toxic, the viability of
the phagocyte is affected 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 important fac-
tor, but of two-substances of approximately

cequal toxicity, the more soluble form

causes the greater damage. However, sub-
stances of such low solubility as silica may
ultimately produce cxtensive injury.t

Kettle has stated that harmiul dusts, it
inhaled into the lunz:, may activate a latent
tuberculous infection; they may exaggerate
an active tuberculous lesion or a coincident
infection. If sufficient quantities of a harm-
less dust are inhaled. some of it remains in
the lungs and cause: a mild degree of fibro-
sis merely througi: mecharnical irritation,
but such fibrosis is never sumcient to inter-
iere with the functicn of the lung.?

Some writers state that while the influ-
ence of nonpoisonozs dusts on health is a
debatable subject, zbnormally high death
rates from bronc and pneumonia are
sometimes attributed to chronic exposure to
nontoxic rusts. Larze amounts of dust are
occasionally  found in supposedly rormal
lnngs. at autopsy.”

ferent types of reaciion produced in man by
thie inhalation oi The first and most
important are the umocniioses, such as
stlicosis and ashes which cause apecine
lung patholoay and aften arc roilicwed by

pulionary tuberculosts, The second y,
of reaction is caused by toxic dusts Jike lags
cadmium, and radium. A third type of my, |
ady follows the inhalation of finely divides
metallic fume particles such as zinc oxjq4,
and is known as metal jume fever, Ty,
fourth reaction. allergic in character,
caused by breathing organic dusis such 4,
pollen and certain types of pulverized wooq
and flour. [n all four cases the sole caug
of the disability may be dust inhalation, by
the reactions from toxic dusts result frop
swallowing as well as from inhalation™®
For various reasons it is difficult to se
up an absolute classification for dust;
Opinion is rapidly changing regarding so-
called inert or harmless dusts and furthe:”
investigation may prove some of them to be
injurious. Some dusts may have both
toxic and an irritant action; whilc on the
other hand, the poisoning resulting irom ex.
posure to a dust may he the combined effea
aof more than one mode of entrance into the
body. However, the following classification .} i -
of dusts, according to physical character- nee ot
istics and physiological effect, is used for remalt
N - P Sar-244
convenience. £
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I. Organic Dusts

Organic dusts arc thase which contain
carbon. and werc originally supposed to
come f{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 wiich theyv are fre-
quently associated. Dacteria are usually be-
tween 0.3 and 3 microns. except in a few
cases, such as the antirax bacillus, whick
ranges from 1 to 1.23 micron in breadtn
and 4.5 to 10 microns in length and 10 or I‘.’
icrons in diameter. However, it is possi-
Ule that the larger and heavier varieties,
like the larger and heavicr dust particle:.
settle duc to gravity, aad do not reman
suspended in the air.

Many thonsands «i organic substance:.
carbon-containiny, are made siyntheticaliy
by chemical processe:, such as dyestufiz.
explosives, cte. C T

L NONLIUING ORGANIC DUSTS. As SIS
the mune implics, these are comprised o
nonviable parucles, - may
he inherently toxie irrizant.
nevertlel 1
fruman or
toy wlhich

2215 10 the L e,
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Industrial Dusts

necome  hivperseastuve.  with  resulting
astinna. rhinitis, or other disturbances, are
\nctuded in this classification.

a. Toxtc and/or [rritant. Toxic or irritant
dusts are all orzanic dusts which produce
untoward symptoms, cither systemic or
jocal. Those producing local symptoms are
ysually described as irritant; these produc-
ing general or systemic symptoms are
termed toxic. A dust may be both toxic and

ireitant.

In reported cases of injury or death iol-

lowing inhalation of dust from organic com-
pounds, among the chief offenders are
paranitraniline, the dinitrobenzenes, chloro-
dinitrobenzenes, trinitrophenol, and nitro-
naolithalene. Eye damage due o inflamina-
tion of the cornea has occurred among
workers cxposed to methyl violet dust. The
dust from paraphenylene diamine derivatives
is particularly irritating and dangerous,
causing not only a severe form of derma-
utis where the dust comes in contact with
the skin, but also producing acute inflamma-
tion of the mucous membrane of the
respiratory passages.' Toxic dusts may be
generated during the handling of powdered
dves and in preliminary dyeing operations,
particularly the hydro-extractor process,
where particles are disseminated in all di-
rections.” Coal tar and indigo dyes are
substances most frequently used.
) Cases' of amblyvopia have been reported
from exposure to inhalation of. tobacco
dust.® [t has been found that inhaled to-
hacco cust exerts a nicotine action on the
organism fifteen times greater than that
produced by the same quantity of smoked
lobaceo with an equal nicotine content,™

Severe dermatitis is experienced by many
workers handling powder containing T.N.T.,
which js used in making high explosives.
Pierie acid, which is also used for this pur-
ose, requires drying, and in this latter state
has been found to produce a dermatitis.
. P'Cflc acid is also the oldest synthetic or-
famic (yestuff.™ Dermatitis occurs among

andiers of sillk with varving frequency.
Salls determined that a rath occurring
*menyavorkers n 3 silk factory was due to
'[“;‘l irom silk cocoons imported irom
'\‘rica.”
qusc_ﬁons cnglagcd in the In-.nnm'a.«‘:lur.e of
b ne and quinine preparations sutter from
%0 phenamiena, which occur for the most
:" on exposed parts of the body, and
MY be caused by ingestion or by quinine

e e e t——
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dust, or powder form of the preparation, ex-
crting a direct irritating efect on the skin.™
Dermatitis due to ciier vegetable dusts
such as vanilla. powdered arnica, pyre-
thrum, etc., have been reported.™

Dental lesions, of occupational origin,
have been reported among workers in sugar.
The gingivitis caused by sugar dust is clas-
sified as purely mechanical, with later-
developing caries. Digestive disorders,
respiratory conditions, and cutaneous con-
ditions (especially oi the face) were also
found.” -

Dock workers, transporters of grain,
workers in grain and flour mills, etc. are
exposed to dusts during their work, Dusts
irom cereals may comtain many impurities,
which may cause an irritating action on the
respiratory passages. as well as inflamma-
tion of the skin, Digestive disturbances,
dental defects, diminution in hearing, and
conjunctivitis have been observed among
millers, and have been attributed to the dusts
to which such workers are exposed.®

“b, Allergic. Many apparently innocuous
substances may produce reactions in per-
sons of peculiar personal susceptibility. The
term “aliergy™ is used to describe this con-
dition of hypersensitiveness or susceptibility,
and allergic phenomena most ifrequently
manifest themsclves in skin reactions. How-
ever, they may cause acute rcactions else-
where in the body. \When the respiratory
tract is involved we Lave such well known
diseases as hay iever or asthma. These
diseases may develed as a result of hyper-
sensitiveness to such substances as poliens
irom plants. horschair, rabbit's fur, turs,
ieathers, etc. '

For instance, {urrivrs, workers in clothing
industries who are exposed to wool dust,
etc., may suffer from hay fever or asthma.’
It is unnecessary ior the offending dust to
reach the depths oi ihe Jungs—giant poilens
for example are rerorted to produce their
efiect after being czught in the upper rese-
piratory passages. Skould such an offending
substance be finely ground it could reach
the alveoli and as a result probably all
physiologic reactions would be accelerated.™

In a survey of a plant where resin is
mixed, ground, and molded, it was found
that 80 per cent of the occupational derma-
titls there was due persensitivity to
hexamethylenetetramit
comained in the dusts
were exposed,® D
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of cotton spinning, cotton-strippers arc ex-
posed to dust arising from cotton husks and
débris, which produces a typical form of
asthma.}

Ordinary wood dust has been of interest
due 1o its purely mechanical action, but
still greater care is required in handling
certain kinds, especially woods coming from
abroad. because of the essential 6ils impreg-
nating them. which when freed in the dust
may afiect the health of the workers con-
cerned. Some of the woods capable of
causing skin lesions are Brazil wood, satin-
wood, teakwood, cumaru or tonka wood.
black ebony wood, West Indian mahogany.
Japanese tagayasan, coccoloba, chestnutwood,
otivewood. California sequoia, etc. All per-
sons who handle these woods are not in-
jured, only those particularly susceptible to
the substances they contain becoming
affected.?

2. LIVING ORGANIC. DUSTS. These
contain particles capable of exhibiting the
phenomena of life* (especially the property
of reproduction or muitiplication), such as
bacteria and fungi. They are usually found
in low concentrations and are associated
with nonliving dusts in the air,

a. Bacteria. One of the most important
among these is the anthrax bacillus, which
is contained in the dust from skins, furs.
wool, and animal hair, horns, hoofs, bones,
cte. Thix discase may occur in two forms:
cutaneons (in which the organism affects
the skin), and pulmonary (when it is inhaled.
as in the form of anthrax known as wosi-
sorters’ discase).”

Cases of tetanus., reported in connection
with jute manuiacture, were traced to the
raw material, the baciltus having been found
i1 the factory dust.® Diphtheria, tubercu-
losis, smallpox, tvphoid, or other baciilus-
nroduced diseascs, may result from exposure
10 infected dusts. .

Bacterial sensitization can be the cause of
any of the allerzic diseases, namely, asthma,
serennial, hay fever. urticaria, anzioneurotis
videma, ecczema. or migraine headaches.®™

b. Fungi. Dusts containing the myceliz
and sporcs of parasitic fungi give rise ®
annoyance and discomfort. “Maltster's™ i1
irom the dust alone has been reported. !
U'rovence, ~esds used for ceilings are stacke?
while etill wet and undergo fermentaticn:
they becomie covered with a wiiite powdsrs
(2 dry fun v othe Mucor family: Spor-
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trichum dermatodes), which (s sCattery
when the bark is stripped off. This powde,
is irritating to the skin and mucous mep,
branes. Mycelia and spores of moulds are
commonly found to cause rashes: for i,
stance, the black powder coming iron
macerated sugarcane stalks. Among baske,
makers, the mycelium and spores, in the
form of a white mould (hyphomycete) from
the rhattan canes used, get shaken out whey
the canes are split, hammered, and ¢y
causing painful fissures to develop on the
skin where they alight.”

A form of asthma or spasmodic cough
suffered by cotton weavers and known g
aspergillosis, lias been considered due to in.
halation of spores of a mildew which some.
times' occurs on the threads.® In a swdy
of silicosis among miners, made by the
Public Health Service, 2 number of cases
of typical miliary calcification were en-
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 farmers,
tcamsters, ieedmill workers, or residents of
small agricultural towns where grain i
marketed. Farmers are exposed to fungi ia
threshing wheat, baling hay, or handling
various smalf grains.”®

Some other fungus diseases such as actino-
mycosis and blastomycosis are associated
with occupational exposure to dust. The
jormer occurs among workers lLandling
straw, hay, grass, vegetable débris contam-
nated with mould, etc. Actinomeosis iz
likely 10 affect people engaged in commercia.
handling, storing, and cleansing of graic
(grain distilleries, flour mills, gramn crush-
ing, breweries. and malting houses, ete.)”

IL. Inorganic Dusts

Inorganic compounds are ot minera!
origin, not requiring a living organism 15
produce them.™ A number of dusts no
usually classed as toxic may, under somce
conditions. produce untoward etfects on t&.e
fiuman organism. Classified under i iz
are toxic and:or irritant, fibrosis
inz, and nonnbrosis-producing dusts,

a. Toxie end ‘or freicant. Toxic dusts ars
ihose whick are wherently toxic when
haled, ingested. or  otherwisze  absor
Amone thesegwhich produse svs 3
sening, some th are aizo irrifanc.
the dusts frog metals and TR
erch as i
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sne, cte. lrritant dusts are injuricus v
reason of their stromg irritative or corro-
Gve properties.

As & rule, inhaled irritant substances im-
mediately causec A reaction in the upper
respiratory tract of such severity that they
are prevented from reaching the lungs, ai-
though they may cause lung damage ov
extension of inflammation if the mucous
membrane is corroded.” Lime, calcium oxide.
and the di-chromates are cxamples of irri-
want dusts. An inorganic dust may possess
both toxic and irritant properties, and the
poisoning produced may be the combined
effect of more than one mode of entrance
intu the body.

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

According to Fairhall, perforated nasal
septim is A common occurrence among
workers with bi-chromate dusts* In a
study made by the U, S. Public Healh
Service it was found that continuous daily
exposure to concentrations of chromic acid
mist greater than ! milligram in 10 cubic
meters is likely to cause definite injury to
the nasal tissues.® It is believed that a
similar concentration of the dust would be
equzlly toxic, :

In the casc of pcisoning irom some heavy
metals, exposure may be to both dust 2nd
vapor. For instance, investigations
thown the safe limit of fotal exposure to
lead oxide dust and fumes to be less than
LS 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 mercurialism in-
¢eases rapidly with increasing mercury
concentration, after such concentration ex-
ceeds 2.0 mg. per 10 cubic meters.®

Alkalis and metallic oxides are common
?“SCS of dermatoses. Lye, potash znd
l‘e’:‘e are known to cause irritation to pias-
ikcrs, cement-makers, bricklayers, ma:zons,

necutters, modellers, and metal platers.®
:u;erntxnn and perforation of the nasal sep-
dung occur among worker; exppscq 1 the
'xmrm._soda' ash: _systemic poisoning also
dusy "5 trom inhalation of calcium cyanimide

Cases of dermatitis, scieroderma and can-

tave

YRS

cer are reported to have been caused by
exposure to dust of arsenic compound:.
Certain aluminum salts are skin irritants
sid aluminum dusts may contribute to tie
itifection of skin and mucous membrancs.
through mechanical action.™

b. Fibrosic-Producing Dusts. Tie mast
inportant of these are the inorganic, slightly
soluble dusts which cause fibrous changes
i the lung tissues, some of which are seri-
wus, and some of which cause little or no
disability.” So far as is known, no inorganic
substances other than silicon derivatives
cause more than a very moderate degrec of
fibrosis of the lung., Moreover, there scems
to be no evidence that any other constituent
of ordinary dusts can influence so unfavora-
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 pneumoconiosis characterized by nodu-
lar fibrosis has to date been shown clini-

_cally and experimentally to be associated

only with the inhalation of dusts containing
iree silica.

Since this dust, to exert its harmful action.
must enter the finer divisions of the lung,
the particle size of the atmdspheric dust
may bear a definite relationship to the in-
jurious cfiect produced. The silica must Le
present in the air in particles small enough
to enter the finer air spaces and of such
dimensions that the phagocytic cells may
¢nguli them. The greater majority ol par-
ueles found upon microscopic examination
of the lung iall within the limits of irom
| to 3 microns.” Examples of siliccous dusts
are granite, quartz, sand, pumice, slate. et

In a recent study among anthracite miners,
lie correlations between exposure to dust
(which contained silica) and the evidence
of constitutional changes left fittle doult
as to the etiological significance of the dust
in the air breathed. Like correlations were
found between the silica exposure and the
extent of pulmonary changes.® \When the
inhaled dust consists of silica combined
with bases, silicates, sorie degree of change
in the pulmonary tissue may result. [n this
respect asbestos dust gmems to b upig
among silientes in the prevatence and se-
verity of the disease it causes.”

The chict (li%t&bet\\'ccn silicosis and
conditions dugd¥s sunple reaction®>tansed
by other dusz ie active proliferative
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reaction in the tissucs which results in
progressive nodulation. Silicosis, when once
established, strongly predisposes the lungs
to infection, especially with the tubercle
bacillus.  Chronic interstitial pneumonia,
chronic bronchitis, and emphysema are fre-
quent complications of advanced degrees of
silicosis.

The relation of the acute respiratory in-
iections to the reaction due to dusts other
than free silica has never been established,
though a heightened incidence has often
heen 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}

In 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 cxamined plants produced a mild, bi-
lateral, linear fibrosis in some cases, but no
serious lung changes were noted and there
was no d:sab:]at; due to the dust, even
after vears of exposure®

¢. Nonfibrosis-Producing Dusts. These
are inert, that is, they do not cause fibrous
tissue to be produced, but may become
encapsulated or lie free in the tissues: or
they arc absorbed without production of
fbrous tissue. Included among them are
alundum, coal, corundum, ¢ ~ery, limestone,
ragnesite. marble. plaster «7 paris (@vp-
sum), and polisher’s rouge.

Dust Controi

Envinvering and medical comrol are tie
Cv0 most important facters i combating
:e industrial dust kazard. and are to a large
extent complementary., ’

Lugineermg Coutrol.  As Lanza™ |Las
-tafed in a recemt paper. Tir is a lasic

inciple in dealing with a ¢u:t hazard that
dust should be attacked a: its point af
zin and thus prevented {zam heing dis-
seminated into the atmospitere.” After the
"u t has been spread threuxi~ut the air it
is ditficult to deal with it, and -eliance must
Le placed on individual protesion, which is
=2ver wholly satisfactory.

Lanza further cite: variou:
n controlling dust. These «
brietly, since a raper d
ect of dust contre! in deu
oo this program,

or

~cthods used
Le reviewed
with the
il Sollow

Dust may be cutrapped at its source |,
suction devices and thus removed and ¢q).
lected. Familiar examples are exhaust liogq,
in grinding operations, and the devices ugeq
in rock drilling.

Generaliy speaking, the exhaust ventir,.
tion method, where applicable, is to be pre.
ferred in controlling 2 dust hazard., \Waye
may be used to entrap dust and prevent iy
dispersal, and under certain circumstances
it may be of advantage to combine the ye,
of water and the use of suction. Sometimey
a dusty process can be completely cnclosed
in a2 sealed room or compartment. It mus
be remembered, however, that any mechani.
cal device of this kind ofiers adequate pro.
tection only if it is properly designed,
installed, and maintained.

A great deal of attention has been given
the subject of individual protection f{rom
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 ralv upon a filtering
medium for removing dust from the air
breathed. \Vhere 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 a rule, it may be said that masks,
respirators, or other such protective device
should be used only where exposure to the
dust is intermittent and bricl, or where
some unusual condition makes a more ade-
quate dust control impracticable.®

\Where bacteria or other living dusts in
the air are associated with a process, ster-
lization methods such as increased temipera-
ture. ultraviolet radiation. and chemicals
fike chlorine or other bactericidal substances,
may be of use. Pasteurization temperature
tabout 140° F.) will kill mast organisms
except those bearing spores. Steam disin-
fection is used for horsehair, and proves to
hbe practicable if the tempersture does not
exceed 230° F. Wool fibres, however. lose
tizeir elasticity by steam dizinicction, and
the “Duckering” process now used in Eng-
and includes soaking of the wool in a form-
aidehyde solution, and dryinz in a current
of air at a temperature of 140’ ¥ There
are few occupations in whick there would
be a sufficient concentration of dead lac-
teriz 10 caugg untoward erfect: in man.

dusts prodpq'ng externa!
protecm easures may
clothine.
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oves, goggles ail aprons; as weii as pro-
reclive salves, o:.‘.'.:'ncn‘ts.' or otiier com-
sonads 10 delay <7 f.hmuus}} the irritant
souon. General rules for hygiene and good
' Lousckeeping should also be observed.
: iledical Contre.. Equally important, and
| iosely interrelatel with the engineering
t phase, is medicai control of occupational
pazards. In additiza to directing the proper
slacement of new j-'-'orkers. and zuarding the
health of all empisyees, medical control is
1 check on the cacy of the engineering
| control methods ziready instituted, or a
t  mexsure of the nesd for new protective de-
b vices.
v It nas been sted that "Industry lhas
jound that the best way to treat industrial
injuries and iliness is to prevent them,">
and medical conzol, through preemploy-
wb iment and periodic shysical examinations, is
L one of the most important factors in such
srevention.
The preemploy=ent examination is made
E 1o determine the employee's physical and
mental fitness for work. It serves to dis-
F close the presenzz of any contagious dis-
case, reveals anr minor physical defects
which might later Z2come serious. or whether
b the examinee's c:ndition precludes his em-
ke ¢ plovment in certziz or in all types of work.
Rg [t should be rermembered that such preem-
tiet. ployment examizziions are nét to be made
. wiered: 7 for the purpose <7 climinating aa employee,
a =2 ade £ Lot sather for :ating him to the type of
t' work for which =z is pliysicaily suited. A

worker shouid iven empiovment unless
otally unfit, or ess: his disability, cven
though sfight, w:=id cause him to be a haz-
ard to himself -: his associates. Further-
more, the i of preemployment
€xaminations shz:id be extended to include
executives and ¢Zaials of industrial organi-
ations,

“The  purpesz of periodic  physical
cfc\rr_xiﬂ:nions it 0 sccure and maintain
#avsical fitness z=d thereby lengthen work
ffa15."™ Reexa=:zation of employees some-

“Mes results in 12 discovery of defects and

abilities whic were not observed at the
t. In such cases. an oc-

rent should be made to

employment, but remove

; miment injury

l X Rctxnminatio: of empiovees s required

ast Timia

~cverry

1

et exterdf :‘_,_1;‘." in certziz occupations in which the
'n ces Y 3$ ,:_; N2 of poi:<aous or otherwise deleteri-
ctive clothint ¥ substances may result in the contraction
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of disease.” Since some occupational dis-
eases 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, unfess otherwise speci-
fied by law, Those cxposed to known occu-
pational disease hazards may have weekiy
or monthly examinations.*

“It should always be Kept in mind that the
basic principle of physical examinations in
industry is to keep men on the job and not
allow the physical examination to be merely
a weeding out process,”™
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The Engineer’s Part in Eliminating Dust Hazards
By ARTHUR S. JOHNSON

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

When ong realizes that control of the dust
hazard depends upon the combined contribu-
tions of the physician and the engineer, he ap-

preciates that the solution requires scientific,

treatment. By scientific treatment I 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 directed at causes that
admit of most immediate and cconomical
treatment, | .

That goes for handling the dust hazard in
a given plant. It goes duuble for acquiring
knowledge to the end that the whole problem
may reach ultimate solution., Right now our
knowledge of the problem is in hig chunks,
loosely put together and largely cmpirical.

There arc estimates only to judge the mag-
nitude of the dust health problem, and it is so
closely associated with other health problems
that a clean-cur estimate of it alone is im-
possible. We do know that it is great in the
aggregate, and for the individual plant it may
he very hothersome and exgensive.

What actually makes quartz dust causc
siticosis is not known. It does, so the air
hreathed by workmen miust 1t contain harm-
ful quaniities of respirable quartz dust. [nex-

pensive methods for making the air clean are
«till i the realm of dreams. Much work must
he done to know more about silicosis and
more how to make atmospheres safe nerpan-
sively. As an accident prevention job, dust
control lies almost entirely within the admin-
istrative responsibility. The control measures
are capital cxpenditures of considerable size.

A plant with a dust hazard is sick, it needs
an expert diagnosis and scientific treatment,
which may include expensive major opera-
tions. Home remedies are seidom much good,
and supervision and cmployee safety con-
sciousnes: alone cannot accompiish anything.
There mayv be observed in countless shops
installations jor exhausting dust which are
derisively called “tin knocker™ jobs in which
the horsenower dissipated is out of all pro-
portion to the 2ir-borne dust moved. Tonnags
cfficiency of material moved may be the proper
vardstick for pneumatic convevors hut if the
material :5 be moved is air. eataninated] with
nearly weightless particles of dust. the emire
lhealth hazard can lie in the hali of onc rer
cent of material not moved.

{dorne:meant urtless a dust supresi
jodb was e

are’
foured &

olting TR
facton -
the oWz
{ offer
douid
A s
device

s . e

that <




ludustrial Dusts ' 93

—

Gulting {reedom from dustificss was 50 satis-

¥Z tactory that efficiency held little interest to

¥ the owner. This is exceptional, however, and

offer the opinion that dust suppression jobs
ould be engineered.

[ want to go so far in my opinion as to
state that the engineer should not attempt to
define 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-
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w05 A dust-suppression installation is a safety
A device, designed and operated to provide pro-

ection against possible disedse and provide a
% cease of security which must be absolute. Its

L3ST afety is not rushing air and rattling chips but
; 2 minimal residual dustiness. There is no
b

ore pathetic defeat for a dust control job
than to find faith in its effectiveness so low
that workers must wear respirators to find
¢ reasonable safety that was expected from

N 1
£22 et us examine some of the features by
‘which we recognize this dust hazard problem.
feaving out the socio-legal aspects.

In order to develop more fuily the engi-
sneer’s place in this dust control program, it
‘seems desirable to separate as sharply as we

‘tan the diagnostic considerations from those
vhich deal with control. In the first com-
partment we can place all the analytical com-
ponents which describe the hazard and -its

5 posure, the probability of its producing il
Wi health and all the rest of the medical and

‘industrial hygiene facts which makc out a
iicase against the existing dust. In the second

compartment place the knowledge of physics
‘and engineering necessary to plan the dust
~eontrol program and so design it that when
installed its performance follows prediction
~that the probability of industrial disease is
vreduced to insignificance.

The Industrial Hygienist

“*Qur first feature of interest would natyrally

be the specific and relative toxicity of silica. __

lica-bearing and other dusts which miEke up
‘the dust health hazard. Much might be said
Ho advantage about the quality and quantity
‘of hazard in many dusts. The acquiring of
this imowledge has been, and must remain 2
medical problem. It involves gross and micro-
% "“{Pl'c pathology and x-rays, and experimental
.&;Immals Engineers do not talk that language.

 Industrial hygienists do; they are 2 happy
".mbination. half doctor and half engineer,
‘Many of them are quite capable of handling
cthe dust health hazard in all its phases of’
mvestigation and control. For the purpose of
28us discyssion I throw their interest in with

tend that the engineer who writes.the speci-
fications of hazard and dust tolerance is really
an industrial hygienist, and is using a 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, occupational 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 mechanical
aspects, the determinations of dustiness must
be not oniy counted and classified by particu-
late sizes, but chemically and mineralogically
analyzed. The plant layout must be studied
with respect to dust production and distribu-
tion, and the housekeeping and existing dust
control equipment evaluated. The presence of
specific hazards, such as toxic gases, abnor-
mal temperature and humidity conditions, etc.,
must be explored for their complicating effect
upon the whole picture. This is distinctly an
industrial hygiene job, and some of the most
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 involved. It is entirely anai-
ysis of hazard. 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 to a specified residue. If it isn’t, leave
it alone. On the second point, if the hygienists
can not specify threshold limits graduated
upward for relatively less hazardous dusts,
let 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 engineer designs controls which will
produce the lowest practical residual dusti-
ness. He should not attempt to write his own
specifications of threshold limits or permis-
sible dustiness. This may be an important

goal in the study of dust health hazards.

Safe Limits

- At the pregént tifhe the:medical-men and
hygienists T%ct - that quartz dust is: safe
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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 achieve and maintain. The declaration of
safety of the installations must remain in the
hands of the medical and hygiene groups in
whose hands now lies the responsibility ior
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 methads which are based upon a
knowledge of physical law, the behavior of
dust, the performance of air-moving machin-
ery, etc.

Prerequisite Knowledge

Let me recite briefly, a few of the things
which, in my opinion, the engineer should
know to do this job correctly. He must know
how to make a survey. Surveys depend upon
sampling, and sampling is mot a catch-as-
catch-can proposition. It involves the place,
the time, the {requency, the amount in 2 sam-
ple, and the number of samples so 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 {rom large masses of non-
respirable dust which complicate the picture.
He must know How to observe 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 fracturing of the
material.

Any less survey cannot tell the engineer
what his task of dust control is. To visualize
that task intelligently he should know the
physics of Brownian motion, laws of resist-
ance to the motion of particles moving in air,
hoth when the air is in turbulence and for
stream-line motion. He shouid know terminaly
velocities, movements due to centrifugal mo-
tion ; flocculation and the effects of air motion

and the effects of humidification on it. He
must kaow all about the difficulties of wetting
and what is known about overcoming thesc
difficulties. He should know the several elec-
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Aszed—to-take it account the behavior of

" tant eleny

3

trical phcn;:mena which bear upon dust be-
haviat, . Ce Y

Those are all principles of physics whigy
explain the behavior of dust and upon which?
engineering practice must be based. Theys
must be understood and be taken into account, -
Dust control is not a matter only of geners -
ventilation; the engineer must study the pro.
duction as well as the dispersion. The problen -
should be analyzed to determine the appliq.:
bility of segregation, enclosure, wetting, loci

exhaust and general ventilation. 4 N

In some instances, substitution of non-ha;. .«
ardous material, or non-dust-producing oper. -
ations may have specific application, and they : §.
should be explored first. This implies plagt-
engineering. 1 am convinced that many bads’
installations are bad because plant engineering ;
was not used. In the designing of exhauy -
systems installed to capture the dust at the §
points of generation, the physical behavior of .
air moving toward hoods and in ducts moust «
be known, and that knowledge used. Each -
system must consist of collection hoods. pip- 7
ing, air-cleaning plant and a source of suction. s §
Before selecting 2 hood for a job the engineer 3|
must know dust dispersion by dynamic pro-¥
jection as well as dust dispersion by air c-.z-;
rents, and design the hood accordingly. %

Knowledge Needed

The aero-dynamic characteristics of suction -
hoods appear to be little known because lirde -

thought was given to them in designiog.i o
thousands of hoods which can be found every- §-

where in industry. All the possibility for 1
entrapping dust and much of the efficiency of
the system lies in this factor. Air velocity, ©
static suction, and rate of air flow are all °}
related, and they must be known. It is esser :§.
tial to use high velocity of air in certain types
of exhaust systems to entrap dust projected
at high velocities as in the case of a granii® -
surfacing machine, and low velocities must b¢ -
used in others, as in the case of cleaning 2
asbestos fibre of dust to prevent wastingzg.
material. .
Quantity of air and its velocity must be
determined, then the piping should be de-f°

air-flow through pipes at low and high veloc- 2% '

ities. Where the problem is complicated b7
the large sized.narticles which go along wita
the fine dd -these behiva mist be ke g
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exhaust 3

=7 loss in the ducts must not be guessed at.
~#%epipe design must takc. into account t!:xe gage
&eof the metal and‘ reinforcing to withstand
pressures and erosion. s
*ﬁ;ﬁ‘-'}.‘he selection of a fan and its motive power
"iE@ee u matter aof aalculation, not guess work.
58 power consumption in the system is calcula-
5% ble, fans follow certain laws, so the engineer
"B ust know the behavior of axial flow, pro-
W]a type, radial flow, paddle wheel and
139 other fan performance.
Lo More physics and engineering calculation
goes into the aircleaning apparatus. The
fection of gravitation, inertial or filtration
Eqcthod depends upon what the dust is, the
“ealculation for any methods requires knowl-
‘edge of discharge througn stacks, the deter-
mination of sizes of settling chambers; the
behavior of cyclones. The use or non-use of
filter, and if so, what type, how it should
perform, .how big it should be, what kind of
resistance and how much each kind offers, to

%

Fpelation to cleaning, accessibility, etc., are all
% items for accurate engineering determination.

Industrial Dusts

stem. LOsS at the hoods, loss at the bends, tions must be known and used. Periormance

caunot be left to guess work. Supplying suffi-
cient 2ir 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? I 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 set 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. Already much
has been done toward getting the knowledge
into handbook shape. Perhaps the best job
of this sort 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.CS.

Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

Considerable confusion has existed in the
Past as to just what is the physician's func-
tion in the prevention of dust diseases, and
Just what is the engineer’s. It is very ob-

recognize the disease when it is fully de-
veloped.

It is not necessarily the physician's func-
tion to analyze dust. That is 2 task for the

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

* two sciences must work-hand in hand in
... their efforts to solve the problem.
: The physician through his special training
-must be able to tell the engineer what dusts
are dangerous and what are not. He must
know how those dusts enter the body and
the manrer in which they do their harm. He
must be trained in the examination of per-
sons who are-to be employed to work in
dPSt. and to discover those who are already

physician's function to count the particles ot
dust in a given industrial atmosphere, That,
in reality, is the function of the engineer. It
is mot the physician's function to devise
ventilating equipment for the removal of
dust, nor 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.te- studies efths-industrial worker the findings

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

.. exposed to dust, and must be prepared to

is of silicosis, for
ely chafdttisistic.-
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cal findings, but the knowledge as well that
the patient has been exposed to hazardous
dusts in dangerous concentrations.

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

general groups.

1. Those which are dangerous because of
their poisonous 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 asbestos, silica dioxide or mag-
nesium silicate.,

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

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

Chemical Effect Is Harmiful

The disease of particular interest to us
today, silicosis, owes its harmful effects very
largely to a 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 bedy, -==-
gardless of the part of the body it invades,
it causes local irritation, local destruction
of tissue, and the replacement of that tissue
by scars. .

Thus, given a dust containing 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 worker.

5
H ‘E B
.3

We have no real knowledge as to try,
figures, but as a simple rule, we can adoy:
for practical purposes the thought that th,
human body can withstand successfully 4
concentration of dust containing 100 per cent .

silica aioxide in a particulate size less thag:§ *

10 microns, in a concentration not in excess.
of 5,000,000 particles per cubic foot. If we.h,
decrease the percentage of silica dioxide®
present in the dust, we can corrcspondingiy'\‘
increase the concentration with comparativer
safety. We must, of course;-take into .-,
count the portion of the worker's time spent
in the dusty atmosphere.

To arrive at 2 rough conception of 2 safe.
atmosphere, we multiply the percentage of -
free silica in 2 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-5
sidered relatively safe. If the result is over?f
5,000,000 the condition must be regarded g
unsafe. . )

Bear in mind too that silicosis is essentially:
a disease of great chronicity. Except in 1%
few exceptional instances it will require:
from seven to thirty years for a worker o}
develop advanced silicosis. It is evident too-‘i_ )
that coincident dusts may either retard .
development of silicosis or hasten it. Rec_en‘.:
research seems to indicate that the admix
ture of aluminum dust to a silicious dust:
will greatly inhibit the reaction of the latterz3y
whereas a silicious dust combined with some?
alkaline coincident dusts may hasten the de-tl;
velopment of silicosis. — I

Much research is now under way in prob'
lems such as this. We havé never learned how s
to cure silicosis, but we are learning \?pl&] 3
how to prevent it. Our knowledge in thiszR
respect seems to be limited to the removal Of_é
dust from the breathing zone of the work“-,g
Later discoveries may show us how tod
modify existing dusts with contal S
dusts that will render silica dioxide innoct”
ous.

N
Owing ta its very great chronicity, it B4

.

only the rare case who actually d'evclpv’?‘
- disabling silicosis during his industrial i€z

time. It is realized, of course, that ex
tional instances take place, but the r.oir}n
ravages of age usually keep pace with ,{ {
effects of dust, so that much ~¢ the ¥
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R er himself, but his family, co-workers
24 the public generally, is the accompany-
= spsceptibility to tuberculosis.

; 100 pey Complicated by Tuberculosis

1z¢ less® et .

10t ,':“ : G ilicosis per se does not kill. Tuberculosis
foot, ¢ *a complicating factor of silicosis rarely

overs despite treatment, and the indi-
idoal so afflicted is not only totally dis-
fibled himself, but a definite menace to all
th whom he comes in contact, particularly
fellow worker who may have silicosis.
So perhaps the most important places in
which the services of the physician in a dusty
de are necessary are—first, along lines of
discovering and barring from exposure to
a silicious dust those persons who may al-
eady have arrested luberculosis; and sec-
dly, discovering those persons already ex-
posed to dust, possibly already silicotic, in
wx.whom tuberculous infections may have de-
yeloped. ‘

It is well recognized that no individual

;Ic e?;m : should be exposed to dust containing silica
o e dioxide until he has undergone a thorough
i =K physical examination, including carefully
et - the gz made anq xqtcrpyctcd x-ray films of his
i R;cu'u"‘- X d:e?t. It. is h_k.ewx'sc obvicus to anyonc,fg-
-he 2dmiz™ s~ miliar with S}X}CPSXS that no pcrson«-who' is
cious dust ctpose.d~ to silicious dhst shoqld be de{ucd
the latter: the privilege of frequent physical examina-
vith some' -ions and x-rays ‘of the chest, not entirely
n the de. F° to diszover the existence of possible silicosis.
~ but to discover a coincident tuberculosis if
2. § .., such exists.
7‘7‘: dp}::t h'A man so diseased should, in protection to
7 rapidly himseff and to all with whom he comes
o in this i contact, be removed {rom industry. Let
moval of me emphasize the uselessness of a physical
- worker. examination, unless it be accompanied by .
how to properly taken x-ray films, ‘except in cases
aminant § 7 of gross tuberculosis.
* innoct-, It is the function of the physician, there-
R fore, to conduct in a thorough and an intelli-
iy, it is gent manner the pre-employment examina-
develops’ tion of afl persons who are to be engaged
-ial life- n 2 dusty trade. The purpose of this ex-
: excep- g-ymmtxon should be threeiold. First, to
inddent 1scover and bar from emplovment in dust,
‘ith the any person who is suffering from tuber-
he dis- culosis in an active, a guiescent or an ar-
s often, rested state. '
er dise. . A possible exception might be made in
3 years individuals suffering from a so’called healed
aeril of Primary comples, or 2 healed childhood in-
1usmal‘ fection. 1t is well known that exposure to
)
R 1)
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silica dioxide is very likely to excite into
activity a turberculous lesion which may be
quiescent or arrested, and once such a lesion
is reactivated, the chances of recovery are
remote.

The second problem which confronts the
physician at the pre-employment physical ex-
amination is whether a given individual is,
by reason of secondary physical defects,
more susceptible to the development of sili-
cosis than a2 normal. Is he suffering from
diseases of the nose or upper respiratory
tract, such as chronic sinusitis, disease of the
lungs or air passages, or obstructions which
produce mouth breathing?

We must remember that silica dioxide is
not dangerous until it reaches the lungs, and
that the normal individual retains in the
nose and the upper air passages a large
quantity of the dust inhaled from the atmos-
phere. In instances where this nasal reten-
tion is disturbed, exposure to silica dioxide
dust may be dangerous to that individual,
where it would not be to another.

It is believed that certain discases of the
_heart and circulation, of the kidneys, possi-
bly syphilis, chronic coincident diseases of
the lungs, all may render a man more sus-
ceptible to silicosis than normal. The physi-
cian at his pre-employment examination must
follow certain established criteria in this
respect, and bar from exposure to dangerous
dusts those persons who through existing
disease may be more ready prey to silicosis
or tuberculosis.

Re-Examination Needed

After the applicant for employment has
successfully passed his physical examination
and is engaged in a ‘dusty trade, the duty

~oi the physician is not yet ended. This work-
man must be periodically re-examined, first
to discover the early appearances of pui-
monary fibrosis, but what is even more im-
portant, to detect the early evidences of
complicating tuberculous infection.

A man should not be dismissed from em-
ployment in a dusty trade merely because he
has evidences of non-disabling silicosis.
Workers in dusty trades, especially stone

moulders, pottery workers, and
similar craftsmen, are usually highly skilled,
and it seems unfortunate from a social and
economic point o% deny them em-
ployment so long are physically ‘Jbrer-
to carry on, espegially Since the actual dis-
- abling qualities oft&flicosis are in doubt.’
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of fumes. Such operations are usually per-
manent and exposures tend to be more con-
stant, although as a rule the greatest amount
of 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 core of
the electrode used.

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

Atmospheric Concentrations

Data relative to the minimum concentra-
tions of metal fumes which will produce
metal fume fever are limited. It 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 atr. Drinker and his associates‘ suggest
15 milligrams per cubic meter as a safe limit
where workers are exposed to the fumes of
zinc oxide, provided the fumes of such im-
purities as lead, cadmium, and arsenic are
not also present in harmf{ul amounts.

Qur knowledge of safe limits from the
viewpoint of chronic metal poisoning is like-
wise meager. Prolonged exposure to lead
concentrations in the air breathed should be
kept below 1.5 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.
eSS thdn 5 Per~cent of those exposed to
concentrations which did not exceed 2 milli-
grams per 10 cubic meters of air developed
symptoms of chronic mercurialism, and all
cases that developed under such exposure
were mild, Canavan and his associates’ re-
ported upon a case of chronic manganese
poisoning which developed following expq,
sure to manganese dust, where the concentr:

tion in the atmosphere was ‘from 10 to ;01:.
milligrams per cubic meter of air, 9 to 12 peg;.

cent of which was manganese.
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Metal Fume Fever

A strict interpretation of the term “mety
fume fever” does not place it in the class of
conditions termed “metal poisoning.” Th'
reaction set up in the body is not direaly:
attributable to the toxic metal, or dependen?:

&
s Exposure to extrer
“emset of fever and ¢
- worker awakens frc
temperature and chill
r to the chills anc
attacks of malaria. .

upon the inherent toxicity of the metal pa.. §- oped. nothing in the

ticles inhaled. The superficial action of the |
finely divided metal destroys.the tissues, and ¥
the absorption of thesealtered body proteing
affects the individual much the same g
typhoid inoculation or the injection of other
foreign proteins. i
Metal fume fever has long been recognized
as an industrial disease. Other terms com.
monly applied to the condition are: “Brag.
founders’ ague,” “brass chills,” “zinc fever,”,
or “zinc chills,” “spelter shakes,” ete. For--
merly it was thought due to the poisonom®
efiects of zinc and zinc alloys. Variow?
workers in the past quarter century have:
shown, however, that it may be produced by
the fumes oi metals other than zinc; notably,’
copper, magnesium, manganese, and probably
lead. Koelsch' in 1923 reported upon thc; :
occurrence of metal fume fever among em-;
ployees in a copper rolling mill.
Investigation showed the men to be work::
ing under conditions which caused them 0
breathe air containing heavy concentratios;
of copper dust. The symptoms resembled:
“brass founders’ ague.” In his report be:
quotes Kissalt' as showing that mercory:
nickel, and probably other heavy metals ¥
when inhaled in vaporized form cal
symptoms similar to those of “brass found::
ers’ ague” :
Drinker and his associates” in 1927 7k
ported that men experimentally exposed B:

fumes of magnesium developed the classi” ;

symptoms of metal fume fever,

Bulsy B,

Clinical Picture of Metal Fume Fevéri

The clinical manifestations of metal fus:
fever are as follows: At the end of the 3%
or 2 to 12 hours following exposure to m
fumes, .the individual notices a dryness
the throat in addition to the metallic B9
which most workers commonly exper!
during exposure. A feeling of tightness
the chest, varying with the exposure, us
indicates the severity of chills and f"‘
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xp-osure to extreme cold may hasten the
e of fever and chills, but 2s a rule the
arker awakens from sleep with a high

perature and chills, which are quite simi-

tacks of malaria. After they have devel-
=4 nothing in the way of extra covers or
‘baths appears to affect these chills.
oward the end of the attack the individual
N ats profusely and is left with a feeling
of marked weakness. In the majority of
ey some weakness is still felt the next
y. It is commonly believed that hot baths
apd.hot drinks of tea or lemonade may suc-
& in partially aborting the attacks, if
h *—eber at the first sign of respiratory difficulty
Such as a dry throat or tight sensation in
the chest. Drinker and his co-workers* by
their experimental work were unable to
show that even excessive “sweating” of an
tndividual 2 to 4 hours after exposure al-
tered the reactions in any manner.
Examination of the blood of workers
soffering from metal fume fever shows 2
gradual increase in the polymorphonuclear
Jenkocytes which begins toward the end of
<the attack and persists for some time after
==the fever has disappeared. This increase in
- white blood cells appears to have a direct
.- bearing upon the degree of temporary im-
T munity established. )
This probably accounts for another char-
acteristic clinical observation. The workers
are most likely 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 frequentiy
affecting new employees or old employees
. returning to work after 2 prolonged absence
from exposure.

Q.

As a rule, gastrointestinal disturbances are_

seldom complained of except in cases where
exposure has been to fumes of substances
affecting the digestive system. For instance,
it is well known that zine coated metals con-
Qin other toxic metals as impurities. The
welding and cutting of these release the
toxic substances together with the fumes
. from the zinc, as well as fumes from certain
fluxes which are used.
We have no conclusive evidence regarding
_Chronip efects-nrnduced-bysepeased axpo-
sure to zinc fumes. A study of workers in
brass foundries® showed that the group ex-
periencing attacks of metal fume fever were
'n somewhat poorer physical condition than
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were those who did not develop fever and
chills. Theoretically, those experiencing ir-
regular exposures and complaining of re-
peated attacks of fever and chills which
leave them in a generally weakened condi-
tion would, in a measure, develop lessened
resistance to acute and chronic infection.

Detailed information regarding the pa-
thology of metal fume fever is not available.
A search of the literature at hand fails to
show any record of death from metal fume
fever, uncomplicated. The illness is of such
3 transitory nature that most of our 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 zing, 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 persens with some
metabolic disturbances, such as potential
diabetes or thyroid dysfunction.

Differential Diagnosis

Metal fume fever may sometimes dc over-
looked, unless the physician considers occu-
pational environment. The condition may
simulate attacks o grippe or bronchitis; or,
if in a malarial rezion it may be mistaken for
2 fresh attack or 3 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 51,‘@ a she it ,i-" .
.FA. 3

elevati

el e,
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fume fever may be followed by attacks of
bronchial pnmeumonia, as a result of pul-
monary irritation and infective organisms
commonly present in the respiratory tract.
Metal particies 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 ventila-

tion has resulted in incomplete combustion -

of the gas and the liberation of carbon
monoxide gas.

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

Chronic Poisoning by Metal Fumes

Tt is generally recognized that the most
serious exposures to toxic metals in industry
occur in occupations where the worker
hreathes air contaminated with these poison-
ous substances. It is true systemic poisoning
hy metals may develop in an acute or sub-
acute form, as a resuit of massive exposure.
However, the vast majority of such cases
are chronic, caused by frequent and pro-
longed exposure which leads to an accumu-
lation of the toxic metal in the body. Poisons
cntering the body by way of the lungs, to
be climinated must be taken up by the blood
and lymph. \Vhen present in the blood, they
are carried to all parts of the body.

Poisons taken in by way of the mouth may

..oz .be aheorbed but be passed out with the

feces. If absorbed, it may be trapped in the
liver and returned to the intestinal tract in
the bile, and eliminated with the feces. 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 zinc, 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 1
stfficient concentrations,

Recause of the fact that metals are usual
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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 ‘§-
" metal poisoning can onl

nontoxic, it is seldom used in industry in 4*

form free from toxic substances such 35-§

lead, arsenic, selenium, cadmium, and many:
others. e _____.—-—"‘/’ %

Following the initial attack of metal fume
fever, because of the temporary immunity
which they develop, workers may continge -
under conditions which caused the attack
and not suffer a recurrence. It must be:
borne in mind that these very conditions may
afford exposure to other toxic metals which~
have cumulative effects and later lead to 1 4]

chronic poisoning. If atmospheric concentrz- §.
tions of the fumes are kept below thosez§.
capable of producing metal fume fever in thea -

new worker, the chances of chronic poisce-'s:

are definitely reduced. &

On the other hand, however, these im-¥
purities may be present in amounts sufficient 2,

to lead to chronic illnesses later, although I}
the concentration of fumes has never pro-T -
5

duced metal fume fever. - 3

Clinical Picture of Chronic Poisoning
by Metal Fumes

The symptoms produced by poisoning
from metal fumes will. vary. Some metals

affect chiefly the nervous system, others the's

lining of the blood capillaries, while others
exert most characteristic injury upon theY
blood-forming organs. :
. Generally speaking, the clinical picture of *
metal fume fever, regardless of the me
responsible, varies only in severity, whil
that of metal poisoning per se varies w!
the particular metal fume inhaled and with §
the degree of exposure. For examplé :

et
:

massive doses of lead fumes inhaled maf il

produce such acute conditions as lead enceph
alitis and severe gastrointestinal compl
cations ; while continued expasure to smallef?
concentrations will cause such chrosty
changes as anemia, lead palsy, and chron<
nephritis. ;

Exposure to heavy concentrations of mef
cury vapor lecads to acute nephritis, salivd™3
tion, and diarrhea, while the more comnw‘
-industrial exposures to but slight concentr?;
faeiet will eventually produce the typic:
metcury trerSt i
cteristic of chro

speaking, there are no si:
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‘rom ig. - ’Pgaki?g, there are no sigr}s or symptoms of =~~~ Enginegring Coatrol
ssing of | Spoisoning from metals which can not be due 1y po peen found practical to exhaust
"Siqen-" '7,0 other causes. For_thxs re;slon‘dxagn?sxs is locally, most processes generating mctai
Hlatively _§ “always 2 matter of differential diagnosis and ;o C" ooy the toxic fume is trapped at
try iny Jimetal poisoning can oniy be established by " cee and does not gain entrance to the
such ag \’:arCf“l consideration °f;’_1 f]ait.“s' '_""'I[L.’d.‘"g workroom ‘atmosphere. This is done by
d magy :ocC“P3b“°"3l h"f::;_y' medical history, Cinical  means of hoods or enclosed processes. Spe-
«§¢:. | 11nd 1aboratory findings. 4" cial hazardous processes can usually be iso-
al fume |- While latoratory findings are a very im- lated in the plant, thereby making potential
munity | portant factor in diagnosis, they can not be  exposure of all employees unnecessary.
ontinue | relied upon as the sole evidence necessary. Both local exhaust and enclosed methods
attack |~ ‘ L. are more effective if special attention is
:nus“ be |- Preve?txo_n of Metal Fume Poisoning  given to general workroom ventilation. Dis-
s W::i “Whilé the responsibility of controlling 2:::51 a?-fd fg:?e;gﬁfﬁrb: oﬁg::ed 3::3;
ad to a |} bealth hazards associated with-exposure to requires that attention be given u:: ch
1centra- ] Jumes of toxic metals rests primarily upon wastes do not comzminatemuxe air dsuvm
those § the employer, effective elimination of such o, Moo " places by general vcnti\artaion
rinthe J B3zards can only be secured by the whole- :
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Dum‘f agencies. Three fundamentals con‘zribute _ax}dcquat_e n;ed:clal supervision entails spe-
seim. Jmostto actual prevention. They are: Good Sxouﬁr:o:nb: :i r: :;e:i:: :f' wquer;, 3’1
Fcient ] tousckeeping, supported by engineering con- en. sinee it i : electxon ot o K
trol of hazardous processes, and intelligent per-men, since it is practical to make wor
though medical supervision places safe for the average man. Individuals
't pro- pe - with serious kidney, respiratory, or other
' Ciood Housekeeping systemic diseases should not be placed where
R B they may be exposed even to minimum con-
onin# We think of good housekeeping as ap- centrations of toxic fumes.
plying to clean floors and work benches; Where processes are known to be poten-
oning mgcrxa_ﬂs. tqols. and processes arranged .2_nd tially hazardous, an important check on the
metals maintained in goo(} order; adequate lighting,  efficiency of engineering control is gained
.ers the and no ov;rc:rowdmg of wprk places by men  through regular periodic examination of
others | 1nd materials. All these will _do much to les-  workers. By this practice, in many instances,
«n the ] ten the concentration of toxic fumes in the not only will evidence of absorption be de-
atmosphere, but seldom is the control of tected before serious injury has resuited, but
ire of processes so effective that some fumes do an oppertunity is af{ordcd to correct control
metal not escape into the general air of the work- measures 5o effectively that the workers
while }room From here they may be inhaled, or  showing early signs of absorption may saiely
- with may contam:inate the bodies and c]othcs. of continue at their regular jobs. Routine rec-
with the workers. So general workroom ventila-  ords of illness should be kept.
rmple, | fonis 2 factor in good housekeeping. __Any abnormal rate of absentceism due to
| may The provision of adequate washing facili-—illness'among an occupational group, regard-
sceph= | ties is a prerequisite. Under-certain condi- less of the diagnasis reported, should call
smpli- | tions lockers and showers for workers are for special investigation to determine if there
maller § necessary for the safe operation of many are any environmental ¢onditions aggravat-
aronic | processes. ing the primary iliness.
aronic As a rule sweeping and cleaning should be Personal Protective Equipment
done after regular working hours. Not onty L
"mer- fcan a more thorough job be accomplished, If proper attention is given to the three
aliva- | but what is more important, other workers fundamentals mentioned—good housekeep-
mmon | will not be subjected to any increase in at- ng medical and engineering control—only
:ntra- § mospheric coptaminants ocmasioned by clean- specific and unusual emergency exposure
vpical—y g methods. 1f vacuum or wet methods are will call for the p ot R%Li?.f!?.g.,?l? P
char- | used, accumulated ‘dust is more effectively tective equipment. {2 - -
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ers who must necessarily be exposed to
metal fumes should be of special construc-
tion and adapted to 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.

, No filter type of respirator capable of pro-
tection against toxic metal fumes has been
submitted for approval. While two or three
filter type respirators have been approved

which may in a small way reduce the hazard
of fumes, they cannot be relied upon for full
protection. Filter type respirators approved
for protection against nuisance and pneu-
moconiosis-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
seme 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 known at the time concerning its toxic
properties.

pry
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The industrial physician is responsible for
the health of all employees in his plant, in
so far as their health may be affected by
their occupations and their environment
Consequently he must be familiar with the
various jobs and conditions 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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for protection against lead dust, the use of

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

Ternstedt Manufacturing Division, General Motors Corporation, Detroit, Michigan ~
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Fumes and vapors, such
may enter the respiratory trac
and produce local reactions
throat and lungs, while others

‘. cyamic acid pass through the

producing any local symptome

~ blood stream. |,

Skin absorption is importan
with the coal tar derivatives,
ene and xylene and the petrole
as carbon tetrachloride and &t
Since these are all volatile,
occur by inhalation as well as

Ingestion Is Ra

Ingestion of poison by mout
and is usually the result of .
dent However, in the lead

_prevent the ingestion of lcad
have been deposited on the
y of men while working a

ing tanks.

- In general in all clectrolyt:
Tespective of the constituen

= only two gases are liberated,
anode and hydrogen at the
he anode efficiency is alway
Qthode efficiency relatively

further fact that the gases :

e

¢ relation of two hydrogen
¢ gas from.the anode is
Pared with that at the catho

s The amount of oxygen an
Lrated, a5 such, is of no cc
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The annual meeting of the ASSE-
Engineering Section of the National Safety
Council followed a luncheon and convened
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‘Isaizh Hale, Superintendent of Safety,
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any supervisory training course for auy par-
ticular industry lies within that industry. We
must go out and sce how our job is being
supervised now; analyze the procedurc of
every foreman and supervisor ; compare them
and seleet the best; look upon supervision as
a process in itself. and sce how best to direct
the work of the people. It is a long. tedious.
and costly process, but one which, carried
through to cowpletion, will pay dividends in
the end.

WEDNESDAY LUNCHEON SESSION
" October 13, 1937

Safety.” The address was substantially the
same as another address by Mr. Exle before
the Steam Railroad Meeting. The complete
paper will be found in the Steam Railroad
section of this volume.
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Work of the National Silicosis Conference

" By R.CAMPBELL STARR

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

Silicosis is strictly an occupational disease,
Medical science has not reported silica dust
as affecting any individuals except those who,
over relatively long periods of time, have
warked in an atmosphere where the air
which they breathe contained excessive con-
centrations of {ree silica.

The interest of the U. &, Department of
Labor in a broad social and cconomic prob-
fera such as this has its origin in the Crganic
Act, eifective March 4, 1913, which created

the Department. This act, among other
things, gives the Department ¢i Labor the
duty “to foster, promote, and develop the
welfare of the wage earners oi the United
States, to improve their working conditions,
and to advance their opportunitiss for profit-
able employment.”
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Secretary of L

ciiaving that




TP

T T
At ey

A%

Trocnty-s

ington on [February 20, 1936 a group of
about 73 men representing leader: :n indus-
tries having a silica problem, lutor leaders,
and outstanding representatives o ti:¢ medi-
cal, legal, and engincering professions, as
well as insurance carriers and Sta:2 adminis-
trators.

Aiter considering various phases of the
silicosis problem, this group gener2ly agreed
that through a pooling of knowiedge and a
frank discussion through the :onference
method important advances cou.d be made
toward, first, overcoming the hysterical at-
titude on the part of employers, zbor, and
others: second, after careful investigation,
10 consolidate in one place all xnown data
with regard to the preventive =agincering
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 meeting,
another group, similar in composition to the
first conference, but expanded :o include
some 200 individuals, was invited 0 come to
\Vashington on April 14, 1936 to cutline ways
and means of attacking the preiiem. After
hearing silicosis discussed {rom :he stand-
point of the employer, labor, and ke medical
profession, by outstanding exrasts in the
field, this large group endorse ¢ confer-
cence method as proposed, and a3 a result
four main working commitlex were ap-
pointed by the Secretary of Lzisr with the
advice and consent of the grov
gate and report upon the outsta:
of the silicosis probiem. These committees
were:

ntion of
i,
ution of
Control,
mic, Legal
and Insurance DPhases of iz Silicosis
Problem, .

(4) Committee on the R-_:latory and
Administrative Phases of ¢ Silicosis
Problem.

(1) Committee on the Priv
Silicosis through Medical C
(2) Committee on the P
Silicosis through LEngineer:

(3) Comniittee on the Ecezs

A fifth committee, known ac e Correlat-
ing Committee, was named. It .25 under the
chairmanship of W. [{. Camer-z, Managing
Director of the National Safet: Council, and
consisted of the chairman of {our tech-
nical commitices just mentione  and two ad-

a Nativnal Saicty Congress

vizors, one on labor problems and one on
mining matters. .

These committee members served Withoge
compenzation and gave freely of their time
and effort in studving the problem from thej,
respective viewpoints. After nine months of
careful and scarching study, these commit.
tees advised the Seccretary of Labor thy
they were ready to report. Conscquemly.
on February 3, 1937 the Second Nationa]
Silicosis Conference was called in Washing.
ton. At this time summary committee re-
ports were presented to the Secrcury and
considerable discussion was given them,

Shorily after this second national confer-
ence the Department published, as Bulletin
No. 13 of the Division of Labor Standards,
the summary reports of the four committees -
referred to above, together with an abstract
version containing the principal findings and
recommendations written in non-technical
language. B .

. The {ull reports of the committees, com

printer very shortly. It is expected th
they will be issued in four scparate volumes
sometime during the fall or early winter.
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%5 Aprroximately 103,000 have silicosis,
but = disability and ro tuberculosis.
Aprroximately 900.000 are exposed to
wsifica Cust, but have not contracted the dis-
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¢ Contrary to popular belief, silicosis is slow
*develnp. Usually it takes seven years or
fmore of expasure to silica dust for a worker
leonmact the discase. A few cases that
9){{!}: tzen known to develop in as short a
gi-¥eriod =5 one and one-half years occurred
Bder extreme and unusual conditions. On
S1he oth2r hand, many workers have labored

Silicosis Prevention

. s can be prevented in three general
ways: First, Ly preventing the creation of
silice Zust; second, D'w preventing the dis-

~pe of dust into the atmosphere of a

i, cworkinz area; and third. if it is impossible

to a the first two methods, by the uxe

of fiional protective equipment such as
fespirziors, to prevesn: the inhalation of the
usL
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gineers, insurance companies, jegislators, ad-
nministrators, and others.

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

Survey the working conditions to deter-
mine 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.—

Water, oil, and other liquids may be used
clfectively—

1. To suppress dust at the point of origin
in sucih operations as rock-drilling; han-
dling, pulverizing, and milling rock and
bre; grinding metal on grindstones;
abrasive-wheel cutting of granite and sa:: i-
stone.

2. To prevent the redispersion of dust
that Las settled on the floors, walls, and
other surfaces such as in the granite in-
dustry and in {foundrices.

Desian cquipment to control dust.

Establish good maintenance and house-
keeping procedure,

Provide respirators.

Instruct the workers.

Responsibility of Workers

The cooperation of the workers is neces-
sary if the hazard of silicosis is to be re-
duced 17 the minimum. The worker should
realize that the safe practices recommended
and thz equipment provided are designed to
prevent injury to himsell and to his iellow

5. The equipmen: should be used as
and every effort should be made to
mainisiz it in good working order. Further-
more, the worker is frequentiy in 2 posi-
tion 1% observe faulty eguipment and unsafe
practt and he should make it @ point to

Statutory
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of the hazard, the fact must be recounized
out,
workers who now have the disease, as well
as those who may contract it, must receive
workmen's compensation just as do thosc

that unul silicosis has been wiped

workers who are injured in accidents.

Accordingly, the committees of the silico-
sis conference were unanimous in prescuting

the following recommendations:

Coverage for silicosis in the compensa-

tion acts of all States.

This coverage should be compulsory.

Because of competition between the
in various
States, the laws, rules, and regulations of
the several States should be as uniform as

same or similar industries

practicable,
Should Be Insured

The employer should insure his obliga-
tion for compensation either through self-
insurance subject to the posting of ade-
quate funds, or with an authorized in-

surance institution.

and medical care.

Workers disabled from silicosis (but
with no tuberculosis) should ultimately
Le granted the same amount of compensa-
tion as those disabied by accidental in-

jury. - :

Two years is a reasonable minimum
limitation period for fling claims subse-
- quent to the date of the last cxposure.

of Labor

round table discussion of

e B

Tecesty-sivil Nail

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

Workers having active pulmonary tuber-
culosis and silicosis should be removed
{rom employment. Such workers should
be granted suitable compensation payments

Further Activities of the Department

In carrying out its duty as stated in the
hasic law, the U. S. Department of Labor
has conceived that therc is immediate need

Following the address by Mr, Starr 2
outstanding

e o L T UV S

it Sufety Congress

conversion of KROWN fRts in g,
and  enzineering  ficlds workjp,
wward prevention, and in the legal, insuranes
aud regulatory phases lvoking toward ade.
Guate workmen's compensation, into 3 Prac.
tical, readily understood program which wifl -
adequately take carc of the silicosis prop. |
lem. R
E.-} its program of cooperation with :he”
-3 States, the Department of Labor has ..
ciuded a section covering silicosis and sim;. -
lar dust discases. This breaks down ing
three main sub-headings: (1) Assistance in
the preparation of reasonable and adequape °
coces, rules, and regulations prescribing -
iethods of prevention; (2) assistance in the -
establishment of equitable standards of"
workmen's compensation for those em..’
ployees disabled as a result of the disease.
(3) a general educational program among"-*
Sute officials, factory inspectors, ete o

that they will be equipped with adequate’ ¥
knowledge concerning  the  disease, g
method of prevention, and its proper treat- &
ment under the workmen's compensation law ¥
Follows Two Lines ! ;‘.‘%

This application program, which is Jtii
now getting under way has been commence@s=
along two.principal lines: (1) The compiligg".,'
ci practical information concerning actuald

] . . . . . ageitbave
dust control installations in typical sdx@z-,;"_

wy
Nz

nazardous plants, together with approximi o
cns as to cost, not only of installation, buiﬁ"
zi:0 of maintenance of dust control equ}p-k'
=eut in such plants; (2) a program of vistal 5

il committee reports of the National Sﬂ_i-
-2si5 Conference. It is contemplated that ™

les, posters,. illustrated hulletins, etc. WU
's utilized. Further, in conncction with ll'f{
~arious exhibits of the department, shows at
various large cxpositions, trade associatiod

4

ectings, labor and technical organizd
meetings, ctc, it is contemplated that misi
‘actual information will be used, P_O"m“g“
ssward ways and means of correcting the
azard and of establishing adequate 3™
=zds of workmen's compensation.
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cation supplementing the summary a3}
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Chemical Section

Officers 1936-37

Gfm‘ml Chairmun—H. L. Mi~ner, E. I. du Pont de Nemours & Co., \Wilmington, Del.
. qu-Clmtrnum in Charge of Program—Ratest L. Rocers, Jr., Tennessee Eastman Corp.,
v Kingsport, Tenn.

Vice-Chairman in Charge of Engincering—J. J. B. Furenwiper. Hercules Powder Co,
Parlin. N. J.

'-Secmar\—Ru pu O. KEeFER. Aluminum Company of America, Pittsburgh, Pa.

acs Letter Editor—TF. \\. Dexxis, Hooker Electrochemical Co., Niagara Falls, N. Y.

S Membership and Publicity Commitice Chairmun—C. E. SevRess,
Inc. Boston, Mass.

Decupational Disease Conmmittee Chairman—Dr, Leovaro GreeExntre, New York State
Department of Labor, New York, N. Y,

Paster Committee Chuirmez—E. L. Roor, Celluloid Corporation, Newark, N. .

Statistics Committce Chutrizau—R, C. Stratron, The Travelers Insurance Co.
n.

<= Members at Large—

A. L. ArustroxG, Eastman Kodak Co Rochester, N. Y.
E. F. Kixe, Lever Brotiers Co., Cambridge, Mass.

S. D. Kirkpatrick, Chuemical & Metallurgical Engineering, New York, N, Y.
Jaux Roacy, Deputy Cimmissioner of Labor, Trenton, N, |.

. Joux S, SHaw, Hercuies Powder Co.. Wilmington, Del.

Puaser Waegrer, American Cyanamid Co.. Linden, N. |

CCUSCE Wi, Liberty Mutual Insurance Co.. Doston, Mass.

Perer M. Winsox, Mazzicson Alkali Works «Ine.), Niagara Falls, N

Merrimae Chemical Co..

. Hartiard,

YL

Officers Elected for 1937-38

Ch;u i . Y X :

% ol Chairman—H. L. Sovex, E. I du Pont de Nemours & Co., Wilimizzton, Del,
e o
Slidinman iw Chorae - Progran—Raen L.

o hspert, Tenn,
ey

Roarrs, Ji, Tennessee Eastman Corye,

“Crai . C e . . . .
vaarmant iy Charye ¢ Faginecrine—1ave O, Keerer, Aluminum T of Ameriez,
wrgh Py
'~ S, Mackik, ceneral Electric Co. Nela Park, Cleveland. Obio.
o Editur—t. 2" Dexxis, Hooker Elvctrochemical Co. Niasara Falls, N, Y.
s Digcase Co. mtter Chatrman—Dx. Leoxarn CReEXRUR., New York S:izie
Sy NNt of {ahor, M ow York, N Y.
. ""lnlh ond § . . . -~ \ . . -
e g0 9n Publicie: onnnttee Chairman—C. E. Spvkex:, Merrimae Chemical Cor .
. i, Ma..,
: Cr : . - N
st Ch el O StRaTToN. The Trav lesurancs Co..

Hartico .
LUCT NG

“Chatrme—E. Lo Reor, Ccllulf ol
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Members at Laric— ’ ,", TR cation hazard
A. Lo Anrwstroxe, Eastman Kodak Co., Rochester. N. Y. o “‘f, st"“‘d 1"0“" but 2% 8¢
E. F. Kuxe, Lever Brothers Co., Cambridge, Mass. g ’ﬁ.‘“‘, give you
S, D, Kksratrick, Chemical & Metallurgical Engineering. New Yok, N, y 2 we will :O;:l;rds-i“ {
Jonx Roach, Deputy Commissioner of Labor, Trenton, N, [. B ‘e:miﬁ‘ laboratory
Jonx S. Suaw, Hercules Powder Co., Wilmington, Del. -
PLussier \WHEELER, American Cyanamid Co., Linden, N, J.

S. E. \WHimineg, Liberty Mutual Insurance Co., Boston, Mass.

o jetion  Of
vh‘:'}"'l" e g::tm:‘\\-o deter:
‘. method were
ol without che
The oil reacted
terials were !
no particular sit
o this observation
a day later to estat
kot 8 (urther miniaty
k_jﬂd but impressive.

Y Cwith concentrated

puld when 1

TUESDAY LUNCHEON SESSION
October 12, 1937

aed. bursting the
. was classified as
"ol a3 submitted was

: "M‘huzrd in nitrom:
‘ol 1he exposure to danger.

Sessions of the Chemical Section opened William P. Yant, director of -.‘r‘t\
with 2 luncheon meeting with H. L. Miner, development. Mine Safety Appliaresiiied
E. 1. du Pont de Nemours & Co.. Wilming-  Pittsburgh, Pa., addressed the delegaté e
ton, Del., general chairman of the section, “Latest Protective Devices and
presiding. - Equipment for Chemical Workers,”

(23

: '+ us take another :11
F 4 {ioxn explosion hazar
'm,’édlu&osc had beer
aee.in the laboratory.
aixed pitrating acid wa
gasary, It had been cust
' “igork-to filter off the ac
¥ teedingly, the same smai
‘teaned with acetone, dr
>t fiquid acetone, and <
‘upirator.  Immediatel:

TUESDAY AFTERNOON SESSION
October 12, 1937

Safety in Chemical Laboratories
By A. B, RITTER

Chemist, Hercules Powder Company, Wilmington, Del. ER padon.  \We, as witne
oy . . g

It is generally accepted that all of the light. and electricity, and that physical s o ‘:3&“;":“::,{;%‘2;;?51”
hazards ‘\\'hich arize in the several stages  which is associated with the huran 5017:'. .- dnown hazard had n
of chemical manutacture arc present in the For the dangers in the unknoun SOEg: explosion probably
research laboratory on a simall ceale at least.  \¢hiich the chemist must face, it 15 8 Kee vapor coming into
It is also accepted that there exist the ad-  gocted that they be given the names o8- titrating acid
ditional hazards of experimental chemical \hich they will probably be classided atE5E - - )
work. How can Loth types be designated  their injtial display. These terms may L3
in order to help the chemist protect him-  erned as tollows:  Explosion hazerd i3
seli and his equipment? posure to danger fromn a violent expass

\We suggest that this be done.by dividing  of gases. Fire huzard is exposure to 4298
the hazards into two groups, known and

- Now let us conside
“hazard [t was desire
- wlobility of chlorine in
i use in chlorinatior
.+ «ertain hase material.
chlorine and methanc

from burning or combustion, Torici¥

nknewn. he known gro we shoul . isons
u k"? n In the group we should s exposure to danger from POP¥ - g agerous. A con
include the physical hazards, not only as ; . nosure IR - sarch w .

; : . Lo Pers cquation hazard is expof 4 . was made witho
they pertain to machinery, cquipment, ap- i S~ > ' divi " thought.  Thereupon
paratus, and temperature, and illumination, ¢3NSGETOMALC tendencizaf,an s reupon,

Mh?nol was measur
- Rshing pottle and a
) chlorine was bubbled t

ére may be a.feav who i

idre are zhom,ﬁxﬁgo’: are pfo“‘l -
i : ; " £
less {requently. Thereioré &

cte.. but also as they relate to the hiuman to ¢
hodv. This known group includes cxposure
to harm irom physical {orces; such as, heat,
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Construction Section .

Officers 1936-37

General Chairman—\\". A, Sxow, Associated Czaeral Contractors of America, Inc, Wash-
ington, D. C.

Viee-Chairman for Heavy Construction—R, 1. Reicertr, C. \V. Blakeslee & Sons, New
Haven, Cunn.

Pice-Clhairman for Highoay Construction—=F. I, Rowg, \W, L, Johnson Construction Co.,,

- Hicksville. Ohia.

Fice-Chairman for U. S. Lngincer Departine::—Major ELLIOTT VANDEVANTER, C. of E,
Office of the Chict of Engincers, Washingturn, D

‘Fice-Chairman for Building Construction—C
Niagara Falls, N. Y

Seerefarv—Rovert MeKineey, General Accidzat, Fire & Lile Assurance Corp.. Detroit,
Mich. ) }

News Letter Editor—G. O, Gy, Dravo Curp, Neville Island, Pittshurgh, Pa.

“Eagincering Committee Chairman~Tuomas 2 CLg, Industrial Indemnity Exchange, San
Francisco, Calif.

Membership Comunittce Clhairmun—TF. 1. Cearvrent, Liberty Mutwal Insurance Co.. Boston,

O Mass,

ester Commitiee Chairman—3, M. Lavori:
ton, D. C.

F”O'-’“}f Committee Chairmaz—=Y. Po Auea: . National Sand & Gravel Assn, Wasling-
ton, It C.

Publicity Comurittee Chatrmai—=3W, P, Cuxt “The Constructor.” Washington, D, C.*
M;;uxiv; Conomittes Chairies~=CoHo Bracs, Stone & Webster Engineering Corp.. Doston,

ass,

Ter W, Wriant, Wright & Kremers, Inc,

.. Civilian Conservation Corps, Washing-

“Past General Chairmen—
WoF Ay, W,E Waoed ©
Encar N, Govpstixg, Corsu

loux Ressenin Je. Pubiie Sceviee

. Detrai Liich.
crineer. San Francisco, Calid.
Sleerm s X Gas Cos, Newark, NL T

1
: Officers Electsd for 1937-38 ... — .
; R Clairran—\V, AL Sxow Assoe eneral Conrmactars of America, Tne, Wash-
Lt 1), CL
1 i for Heary O ovoornctivog—. Rucreetie, CAWL Dlakeslee & Sons, New
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ey, \,I_‘ .
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Fice-Chairman jor Building Construction—C. H. Drack, Stone & Webster E
Cerp., Loston, Mass. BN

.S‘ccrfmry—RonERT McRisrey, General Accident, Fire & Life Ascurance Cop h
Mich. P sy

.\'c:\':. ‘L:.‘Iltr Editor—L. K. Resuakor. Industrial Accident Commission, S, I
Calif. ey

Enaineering Comumitter Chairmun—Trovrs Socir. Industrial Indemnity Exelgae,
Francisco. Calif TN
rancizco. Calif.

Membership Comunittee Chuirman—F. 1. Craxorss, Liberty Mutual Insurance Co. 1 :_‘
Mass. e 33

Program Committee Chairman—Joux Russenn, Jk. Public Service Electric & Gas G
Newark, N. J.

Statistics Committee Chuirman—E, N, GoLpstiNg, 332 Funston Ave., San Franciseo, ¢

iswal Lducation Committee Chairman—S. M. Lacogrnare, Civilian Conservation C"‘T‘\
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Washington, ). C, T‘ﬂ“"‘ having 3
S 1 ‘uf-'l “0“1‘.‘ pe <
oy e S2VINS W
ed tazardous |
cegansation rate

. gape that saving

Weset up fort

TUESDAY AFTERNOON SESSION e acds ©
. a ol AW
Qctober 12, 1937 =t Record

~ § e offer cash
C ok foreman atu
sganard. The:
" igaman who ¢
‘ miendar year wii
‘e 25 prize is
Jusg arries his
Awards for No Lost Time Accident Record “yar with no me

“ et resulting 11
By R. J. REIGELUTH .

Loume. \We ¢
Vice President, C. W. Blakeslee & Sons, New Haven, Conn.

The first session was called to order by Francisco, who acted as chairman in fas
Fdgar N, Goldstine. consulting engineer, Sz2n absence of W, A, Snow.

38 o mcet
veeman almost
addent record
St week by o
zento feel that
t:d recognition
twwe a perfect -

Our company has always maintained the involved in replacing the injured mas
policy of trying to make its employces into  with another workman, the cust involved it
one large family. We have about forty inen  replacing a broken machine or damag
who have been in our organization over piece of work; still we all know these cost$
twenty-five vears, and a large number who  exist and when our insurance rates increas »
have been with us over fiftcen years, some  we get an idea of how those other costs ¥ To qualify |
of these men growing up from water boys  mounting up. . 28 be 3 man
to superintendents. ) We made a thorough study of what %3+ | Rtmoll at least

As all contractors today are seeking means -involved in our accident records and M - e no require
to check the increasing costs of material conferences with two insurance gompami ) ‘:'_lr“mc that
and labor, we were concerned about a  Wlo carry our compensation *”""“:-i.j,. eman, In. ot
further increase in the cost of our compen- There were several jobs in our record ¥ 'L' . -::_mh\‘a‘;ls rece
<ation msurance. While the insurance cost:  1ad operaied without a lost time acc! ”‘c' 1::,.. 1\€\§;L
are only a part of the cost of a high accident  including various typical kinds of c“““.w,,‘ e ,e.“b <.
record, they are an indication of how those on work from operating a crushed rw"'h :‘ o
costs are running. Most of us construction AURLTY to reconstructing a bridge on whe N t plc.rwct
men do not record all of the costs of an  a pier had failed iy one

! ! i ; . weident rece
accident in our cost books and do not know We determit T 3 ot

Q

the cost involved in time lost by the associ-  surance costs ot per{otin
ated workerz of the injured man, the cost . -
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Cv Hours af the Dav By Farcimun in Clarge il Hds
By B'ody Part lnjured : By Maaner of Pecfurmance . ,"i Alwli\i
By Nature of Injury By Ageney «Machine, Material, ete)) f‘“‘o\\.;. :
By General Causc By Part ¢! Ageney ' L
By major sub-classifications under Gen- v Methed of Contact "ThcrcL’;
eral Cause The Agures may be ~ummariz o eafatprenen
) o Chgures may N ed yg  making
By Primary Basic Causes davs of thme lost, medical expense, comp;’;g. is mt;ltmhc:.
By Secondary Comtributing Causes sation awards, or other associated data m?"ia; [
) ™ :
an be row:
‘cripts ot &
poa law ir
WEDNESDAY AFTERNOON SESSION ;fﬁjj‘cd“ﬂ{f,
e
Octaber 13, 1937 _Thtr:?:lcfjs‘f
mpress
. dusts with !
Methods fcr Protection Against Silicosis. specially v
and When They Are Justified! Sk v sic
By DANIEL HARRINGTON “It wouic

working in
{rom respir:
do men who

Chief, Health and Safety Branch, U. S. Burecau of Mines, Washington, D. C.

\While the hysteria witl: regard to silicosis  not on the statute Looks of nearly evcr}.

{ and other occupational discases has largely  state in the Union within the next five yt::u's.2
ik subsided and this subject is Leing more care- With this situation confronting him, th‘é",; ;

: } fully considered and soberly judged, it farsighted industrialist who has the interesio it .

2 PR W would be poor policy for any employer 10 of his organization at heart will immediately SRpLRpaling of
Gt il :; maintain that the storm has ended and that start to “put his house in order” by studyifgeg Shizard in i
,.} graaunili he can relax and.revert to conditious as they  possible occupational discase hazards to;hig e T fompensatic:
£ :-z G ! were some years ago. The fact is that the  employces znd promptly applying known gid armful effe
THHASLE 3 i it plan of paying occupational-discase compen-  remedial measures or attempting to deviB < esarily conf
2 }3 R ERRl sation is now in its infancy and can b/c eX-  such measeres if none exist. Unquestionably i of dust are’s
I i pected to grow rn[ndly. one of the =ost important of the surveys tg"s?: ; 'He:: on i
ﬁ i ; '\t nr.cscm‘wlu{c all. thg States of the inzes to dust occurrence. s !r:mie; ?

; v{i Union, including the District of Columbia state dust laws and regutations.; Externail;

% and excepting only Arkansas and Missis-  appiy primznily to silica dust and resuitant’ -

sippi, have compensation acts, ouly the fol-  gijicosis ir. ‘ar as the health hazard is doﬂ:ﬁf -
lowing make provision {or occupational dis-  cerned, the-2 most familiar with dust occur 2
eases to some extent: California, Delaware,  rence and :5 possible hazards recognize not 153,
Connecticut, District of Columbia, Tlinois,  gqly that ::« breathing of large quantities of‘;‘:}{‘
Indiana, Kentucky, Massachusetts, Michigan,  dust of iee silicn (SiQ) is probably thede2g
Minnesota, Missouri, Nebraska, New Jersey,  ureatest kazard to health likely to be found 54
New York, North Carolina, North Dakota, * \where dus: is involved, but that not eveiss

_.
N e X

Ohio, Pennsylvania, Rhode Island, Washing-  giica dust < harmful to health unless [
[ " . = % 2t
ton, West Virginia, and Wisconsin. occurs in vy finely divided form an 1;"3"':} :

TR T

Silicosis is compensable in one way or an-
other in California, Connecticut, District of
Colunibia, [llinois, Kentucky, Massachusetts,
Missouri, New York, North Carolina, North
Dakota, Chio, Pennsyivania, West Vigginia,. ing conv
and Wisconsin, and possibly in other States.  will be
It will be surprising if comparatively com-  obliged to
prehensive occupational-discase legislation is  kind of -

relatively large quantities mof
tinuously for a considerd le‘
Moreover, many thoughtfu
t harm{uiness are now becoi® -
1 it.is to he expected that hcahh..,-,, ]
aed when homan beings A€

eathe high concentrations of an¥
more ar less continuously. PO
Drinker, of Harvard, as shait~
Preventive “Brgtoceriti
¢ Air Hygiene Foundatioi ¢

1. Publiskied hy permission of the Director, U. S.
Bureau of Mines. (Not subject to copyright.)
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¥ Gyreh, has

el d

expressed the considered opinion
oy body of outstanding dust experts as
>+ follows: ) .

. *There is 10 satisfactory medical answer
9 cesent to this, question, but the engiucer
. making & bad mistake if he lets ‘men
y ‘thc heavy dust concentrations of any
:al. 1f no other reason for dust control
te found, then one should 'read tran-
cripts of some of the recent suits at com.

at p

‘lteged silicosis were granted to men who
reathed dust containing _httlc or no silica.
i The courts and compensation boards are not
X impressed with subtle distinctions between
;;'dusts with 10 per cent dnd 40 per cent quartz,
Kespecially when medical experts are reluctant
o make definite statements as to the com-
‘parative significance of such differences.

“It would be well to realize that men

.orking in dusty trades suffer far more
rom respiratory troubles of all kinds than

4

1246 men who work in clean air. The evidence

‘that excessive dustiness of any kind is harm-
ful is beyond argumnent.”

£ It should also e remembered that the
Bcinhaling of dust is by no means its only
Ctarard in industrial work that may require
Ltompensation paynient; and even here the
ﬁzrmful effect of breathing dust is not nee-
essarily confined to the jungs, as some kinds
Vof dust sre known to have detrimental health
Veffect on the nose, throat, and bronchial
"’passages as well as (indircetly) on the heart,
stomach, and possibly other internal ormans.
" Exterzally, dust may causc injury to the
.eyes, ear;, and skin; and some dusts, in con-
tact withr the perspiration, are ahsorbed with
definize harm to the heaith ot the victim.

Dust Cuts Visibility

Moreover, heavy concentrations of dust in
the air reduce visibility materially, Obvi-
gusly, in industrial occupations in which hut
himited amounts of natural light are avail-
able @z in which artificial light is used
entirel, uny decrcase in visibility due to
t eoncentrations (and the decrease in

may, under some circumstances,
w0 75 per cent or more) is likely to
materially reducing etiiciency and
: - more {requent occurrence of ace
Ciden': zocompanied Ty an increase in con-

Pensition commitments. Some dusts (coal
nng, mintm, and scores ol others, it
el aud mannuneral) arc exniosive amd many

;.t:-mon law in which fantastic damages for -

a,

are subject to spontancous Q,B(ut;ustiou with
consequent hazards to hca!tﬁ.‘é’q(cty, and
property. Many dusts have detrimddta] of-
ccts of various kinds on property as distin-

guished from persons. Machinery, growing .
vegeation, animals, dwelling houses, and °

other types of property are damaged by
dusts, and compensation of some kind often
is obtained from industrial concerns through
damage suits or otherwise. ’

From the viewpoint of respiratory harm-
fulness. it is generally stated (though actu-
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 thase
that are less than 10 microns in size, different
persons having different ideas as to what the
maximum may be—10 microns or 8 or 6, and
some say that the harm really is done by
particles less than 2 microns in size. As
against this, it is stated that fibers of as-
bestos dust as long as 200 microns have been
found i the lungs of men, and that undoubt-
edly these' long asbestos' fibers exerted at
least some detrimental effect,

Sincc a micron is only about one twenty-
five-thousandth of an inch, or much smaller
than the naked eyc can see, it is usually as-
sumed ti:at the larger dust particles that can
be scer: foating in air, and which settle out
relativeiy {ast are not harmiul to health,
Certainiy, this is not so, as the larger par-
ticles that fleat in tite air (some of them
100 or iiore microns in size), if present in
cousiderable quantities clog the air passages
to the s, sonte of which have agencies
ordinary ccnditions intercept dust

ing then a
most dangerzus dust to enter the
speded.

stitutes «n atmosphere so dusty that dust-
preventiv: action sheuld be taken is that
any atmzziphere in wiich dust can he seen
by the naked eve is tco dusty, not only for
also, al Jeast in many cases, for
etliciency. the visible dust s
nich of tie invisibie or probably
rous dust will unquestionably
en removed and very likely the

R J'.:, & .
been remot&l, it

After visible ¢ ;
may b ry, ugecEcme conditions or
withy < 5 ol

B (o miake mare in-

tazards-amuch minis-
re—-

.
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tricate int esligaticns as to the occurrence ot
avisible <ust, using the impinger, konimeter,
or other imstruments; but unless litigation ix
i effecs or threatened, those intricate
studies zre relatively unimportant if the
visible dust is climinated from the air of
working 7iaces.

Prevention Is Best

Manifestly, if dust is not produced, it can't
get into the air or become harmful other-
wise; and some relief from dust troubles
in indusiry can be achieved by using con-
struction. practices, processes, or equipment
that tend to climinate dust formation.

In designing and cquipping the places in
which employces must work, the forward-
looking imdustrialist will be wise to prevent
the making of dust or to control it if it
must be made, by using machinery, methods,
processes and construction with dust-climi-
nating c-aracteristjcs rather than those that
produce or spread dust, even though some
additionzl expense in construction or opera-
tion may attach to the dust-prevention fea-
tures. i¢ emphasis new being placed on
dust in s various phases and the expense
which cust may cause make it almost im-
perative that in the future much more
thought be given to dust prevention and
handling than has been given in the past.

For instance, processes or practices that
produce 2xcessive dust should be discarded
for othzrs that produce less dust, or they
should *e¢ isolated somchow, such as by
housing :hem tightly in a separate part of
the pla=: or using them at titnes when the
least nurmber of persons would be exposed to
them or when there is ample time to remove
the dus: Jrom the atimosphere of the working
places. Such installations or practices must
he operz:ed efficiently at all times, however.
Comme = sense should be used in handling a
dust ccmirol device or method; certainly it
is foolish to use an claborate exhaust system
to take :he dust out of part of an establist
ment a=d then exhaust the dust-laden air =it
such p::xt or in such manner that it will Le
taken mio the same or some other part of
the es:zdlishment or into an adjacent ore
throug: doors and windows.

1€ d=:t must be formed, several effective
metheds are available to prevent the disscm-
mmation »f dust into the air or into places
where 1 may cause trouble. Among -these
are w2z methods, such as wet drilling in-
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stead of dry drilling, wet crushing instead
of dry crushing, wetting or washing down
tloors, walls, and rock faces. In generat tke
use of water in industrial processes m'q‘
otherwise is one of the most efective avyj).
able aids in the prevention of air dustinesg
even though in some -cases wet drilling doeg
give off some dust. Notwithstanding ; }4
growing tendency in some quarters to decry
the effectiveness of wet methods, up to now

D i

22 de doie, and h
Ler wet drifling,
weather.

Good Ven

\'entilation is pT
gst-control practic

igtries, though i
~¢thods in others.

the use of water is probably our best defense * § wplied effectively,

against dust dissemination, especially in mjn.
ing and tunncling. .

Dust-exhaust devices, such as hoods, traps-
for drilling, etc., have a definite place in dust -

fom the dir or

¥ iept 50 diluted as
wrmless to worke
aize dust hazards

control, particularly in surface plants ang =} duding spontancot

operations. Under some conditions exhaus-
systems, when well installed and kept in re

pair and operation, not only remove dust b § ¢

also more than pay for themselves in dollars
and cents value of recovered dust. It costs

approximately $7,000 to install such a deviee =
in a surface plant processing one of thes
metals, and the valuc of the dust recovered ¥
daily averaged about $25. In addition, the’
device kept the air of the plant as wcll,g'_
the surrounding walls and other surfd 54
practically free of dust, :

On the other hand, the use of dust tra
in dry drilling, while definitely applicablé 6 1.
certain types of surfacc or near-surface;
rock-excavation work, has not been found;
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applicable to general rock-drilling prnctiée.ig.\-j
underground work. There are several rea-:
sons ior this, some of which may be over-,
come in time. o

Some types of rock cannot be drilled dry
with any degree of cffectiveness, and as y2t_
the available types of rock-drilling traps arc ©
not workable with wet drilling; if dry fi”"' .
ing can be doae, the traps ordinarily will d°_, .
a good job of removing the dust irom dril: .
ing, but this will feave the rock surfaces
(top, sides, and doar in many cases) dry, 3¢
subsequent operations (blasting, muckirg. ‘
timbering, hauling, ete.) will throw into the
air dust certain to be created in large qu’"“; ,%
ties by the other processes. The dust the 3

L)

thrown into the air will settle on dry 5“0"“
faces, ready to be thrown into susvcm’u;,
ecialiv
nfined

subscquently by any or all activities.
traps are somewhat cumbersome, ¢SP
when used in the more or less ¢O :
places in mining and tunneling. ) M
es, dust ,mps.gsl;ill;.ip~ drilling h::\g‘~
Phﬁ‘;‘ilicabiiitx for 'ifs indsurdrnm <3
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. weather.
Good Ventilation Needed

entilation is probably the most cfective
_contro! practice available for many in-
though it ranks sccond to wet
Fgethods in others. Where ventilation can be
Zgpplied effectively, dust can be removed
Sirom the air or its concentration can be
+2kept SO diluted as to renqcr_nt practically
Wl harmless to workers; ventilation can mimi-
S ze dust hazards of.almost all kinds. in-
Seluding spontancous combustion, though it
~.§:h'ay enhance liazards of dust explosibility in
{¥ome instances. In some cases ventilation
E7%-should be induccd by exhaust methods, but
Zin others forced or blowing systems arc the
1 ore effective, this being particularly truc
‘nunderground work in places having high-

'.E‘Sf;!t‘_éniperaturc air due to rock or dripping

.i‘i{witér or other condition, such as rapid oxi-
“dation of surrounding rock or timber.
aatic

ch work as tunncling and metal mining is

t’;pa_xing is driven instead of having workings

“inCpairs as in coal mining, where fresh air
T Baws in one opening and return or contami-
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P mlted air in the other, Conditions brought
sabout by dust may force the use of parallel
penings in mauy tunneling and metal-min-
¢ ing operations of the future, and, notwith-
. ..standing  the  violent  objections  this
suggestion will rafse, there are good reasons
for believing that in many cases there would
~.be definite dolars and cents savings if the
parallel-opening system, with its numerous
¢ ventilation, health, drainage, and other ad-
§~ Vantages, were used instead of the present
- one-opening system, with numerous disad-
- :vantages and hazards and with about its only

realadvantage the fact that its use is and has

customary.
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b Dy drilling is unquestionabiy the dustiest

+  work in mining, tunneling and quarrving, and

it continues 10 he used far too much in the

nited States; certainly, il dry drilling is

¢ allowed at ail, it should .be dune wnlv with

Auger twist drills or with the simultancous
U Useoi up-to-dute dust traps.

Wey drilling as practiced in the United

i A

i ?‘mu'_ with water forced or draven thronzh

tooBe dnill steel by means of compressed alr,
S o under fre us producing reiutiveiy
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"
- u‘k
ek e DTN

e
e R A
G cip?

large quantities of dust even though the ma-
terial floating in the air usually is wet; some
of this criticism is undeserved Lut, some of
it is legitimate. The trouble is due largely
to the fact that the holes are collared or
started dry and, in some cases at least, arc
drilled dry for scveral inches after starting,
and the dust created by this dry starting im-
pregnates the usually stagnant air of the

‘'ordinary underground-tunnel or metal-mine

working place for much if not most of the
working shift.

In some cases the driller drastically limits

the amount of water sent through the drill

steal and, while nominally drilling 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 hole and into the air of the working
place undue quantities of water-entrained
dust or particies. In some cases when the
drill is out of repair, the driller allows far
too much compressed air to flow through the

driil steel.
i

When prcécnt types of wet drills are used

properly, the dust from drilling can be kept
within reasonable limits, and this is actually
being done by numerous alert and conscien-
tious mining and tunncling companies. Some
companies in the United States and Canada
arc experimenting with rock drills that do
not allow compressed air to go through the
drilf steel but require the water to he forced
through the steel by its own pressure; such
drills are said to produce Jess dust than the
usual types in wiich water is sent through
the steel by compressed air, but the practica-
hifity of the newer type of drill is question-
abic and it has been used relatively little in
the United States or Canada.

Must Use Judgment

However, air dustiness cam be Kept well
within safe limitzz if modern types of wet
drills are operated with care and judgment
i collaring wet with plenty of clean dirt-
free water; if the drills are kept in good re-
pair; if the rroportion of water and
eampressed  atr Aowing through the drill
<teel are adeguately regulated: i0 the ex-
baust from the 4nll is prevented from im-
e oon rearsy dusty suriaces of muck
floors, wa'l:i, of timbers tnereby throw-
o dust into g o A .ii nwodagr-as
or holes s re-
holes, wrether
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drilled dry or wet, are relatively :cavy pro-
ducers of dust in the 2ir of working places.

Next to 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 maay mining and tunncl-
ing operations also impregnates the
surrounding air as weil as the muck piles
with considerable cuantities of poisonous
gases, such as carbon monoxide, oxides of
nitrogen and, in some kinds of rock, hydro-
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,
often of a more or less permanent character.
Many persons who have studied the inci-
dence of dust discase are of the opinion that
the breathing of even small quantitics or
percentages of extrancous or hamiful gascs,
such as carbon monoxide, oxides of nitrogen,
hydrogen sulphide, ctc., inflames or other-
wise adversely afTects the respiratory organs,
especially the lungs, and makes ihem much
more casily and readily susceptiple to harm
from the breathing of dust particlcs,

Past blasting practice most certainiy must
Le modified and reiormed if tie emplover
is to avoid heavy yanalties in compensation
and other charges <ue to the inclusion of
legisiation on occupaiional discases (onc be-
ing dust discase) in the laws of the various
States. If at all fecasible, blastiny should bhe
done at the end af the working shift or on
an off shift, and the dust- and gas-laden air
should he removed or thoroughiy diluted
before the men retura to work. ’

Ventilation is, of course, a1 cssential
agency in cleansing the air wiiere hlasting
lias been done, but in addition to ventilating
the place it™stiofid e thofoushly wetted™
(walls, floors, roo? or top, timbzers. cte)) be-
fore blasting is <rne. and a water blast
should be kept in c:¥ect during cud after the
blasting; the region :hould be thoroughly
wetted upon return o the face region after,
blasting, and the muck pile should be kept
well wetted at alf times while loading it out.
as the water not oniy tends to ailay the dust
but also cither absarhs or otherwise aids
in the difution or ciimination of harmtul or
poisonous gases fram blasting, which usually
cling to the blasted material,

Twenty-sixth National Safety Congress

“have been held

In general the larger the quantity of ¢
plosive used, the more finely divided g,
blasted material, the miore heavily the airg
impregnated with dust and smoke, and g
greater the quaatity of peisonous gases le&
at the piaces; hence, methods should be ugy
which will tend to reduce the quantity
explosives used and of gases and dust pr
duced. In this it will e found that the g
of stemming or of some types of blastiy
nlugs now available will more definitely ¢,
fine the explosive; hence. increase its e
ciency and reduce the quantity of explosin
used and also reduce the amount of poises
ous gas produced and possibly reduce e
violence of the Dblast and its tendency
produce dust and disseminate it into th
surrounding air. ’

And it would be well for users of exply
sives to investigate types of explosives th
are known to wive off minimum quantts)
of harmful gar.s on detonation and to ]
them; also th climination of the use @
fuse and tite ¢ stitution of electric blasted
would aid in v “icing the amount of poisoz
ous gases irc - blasting. Explosives td{
in storage too long or 64}
have been stored under unfavorable coc}
ditions as to moisture and temperature, ¢
likely to give off maximum quantities &}
harmiul gaces if they detcnate at all; hee
utmost care should he taken in the stos
of explosives and 10 see that they are &%
held in storaze too long before being wse

Respirators Available

Dust respiratars of varinus types are M7
availahle for use in cxcessively dusty M=
pheres, and while they are cumbersome =
have numerous featurcs that make ¢ :
undesirable for constant wear throughoe’?
working shiit (theugh they can be W
readily for zeveral minutes at a timeh ‘5:
do zive adequate protection to wWeM©
against dust but give es:entially no PO ol
tion against cither faisuncius or asphy™
gases. Dust respirators Lagld be rest -
as being temporarily ueciul {or cmergdht ™
anly, whereas protection jor workers agae
dust should be more sulstantial.
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in dust-tigit compartients or
s, the tightness of which should be
s ,;n'ntaincdi ledges c¢r surfaces on which
-, dast may lodgc. and accumulate, to be
I ibrown into the air b some shock or move-
Tl gent, should be charged to prevent oppor-
Y imity for such accumulation, or, if this
" ganot be done, suck surfaces should be
= . dJeaned periodically by vacuum process, by
washing down, or by sweeping (the latter
. ;'k{nga relatively poor n?cthod, and shoulid be
-emploved only when a3 {ew of‘othcr workers
< possible are presezt); floors should be
cept as free of dust as possible prcfcrgbly
by washing them with water; and, certainly,

(gsﬂ)l&
. gructure

‘{rom dusty sources.

Physical examinaticns should play an im-
.g)m}\t part in the drive to minimize health
vharm from dust in imdustry, but so much

TN

' 3
%byed in an industrv wherc considerable

€5 dest may be found in the air should be rig-
Sgidly examined by a competent doctor pre-
M dvinus to employment, 2nd if the cxamination
reveals the presence ¢f respiratory trouble,
£ person should not be employed; this-is
esmecially true if tuberculosis is indicated.
AL six- or twelve-month intervals every per-
‘son in dusty industry should submit to @
‘rizid physical examiration; and if disease is
skown to be develoni the victim should be
trzasferred to nondu employmnent i such
it zvailable. -Handling 7 hvsical examii tions

<
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> air for the working flaces should not come’
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in 2 manuer [air to the worker as well as to
the emplover should be worked out, and it
must be admitted that to date this has not
been done at all adequately,

Prevention of dust disease is chiefly an
cmployer responsibility he should shoulder
willingly, not only to safeguard the heaith of
persons in his employ but also to relieve his
firm 6f the heavy financial burden likely to
be thrust upon it by compensation or legal
authorities, should employees become af-
flicted with dust discase; and when cne takes
into account how little is known as to the
cause of the disease and how to relieve it if
it is incurred, it would seem to be the acme
of common scnse to do anything practicable
to reduce the dust content of the air of
places where employees must work. This
does not mean that the employee should not
help himself, as it is manifestly as much to
the interest of the employee to avoid dust
or any other occupational disease as to avoid
having accidents. However, information as
to ‘occupational disease (inciuding dust dis-
case) is not readily available to the worker
in understandable form, and the employer
should carry on an cducational 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 whale-
L:eartedly in trying to eradicate these dread
diseases from industry or at least control
them to a far greater extent than has been
done,

Safe Practicss in Use of Heavy Construction Equipment

My personal experisnze hias been confined
mainly to work of riwer improvement and
3¢ building. Our records are divided
> these two classes,

ver work consists of driving pile dikes
rip-rapping river “anks, generally for
. S. Governmen:.

chud-
and

ay bridges of
eir foundations, |
-0 tlrcslgcd."
rwork, being oo imiv done by fioating
Cand owith wlarg s percenti.e of tne

heavier type
“th "pncuma

By E. A. BLANPIED
Safety Ezgincer of Kansas City Bridge Co., Kansas City, Mo.

skiiled lzbor, differs greativ from the more
cemplicated bridee work which uses mostly
<killed and semi-skilled labor under greater
hazards.

The Lirirjee classification is sub-divided o
crection and foundation as each has s own
srecial Laxzaeds and treatment.

fidge classificativm.covers: ra!l're!_lll"'ﬂﬂ"*’" T verTwnrk has been the subject of ex-

ive rescarch clong accident prevention
s by te UL SO C { Tzincers and
he faliv drowiit
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¢ compensation for industrial disease
vy 3t 2 time when new legislation is
enacted so rapidly, but most of the im-
R industrial states now compensate
#iscme o all of the conditions which can
5. -buted to occupational diseases. Seme
BRECr iaaket coverage for all such condi-

gt while others name specific diseases or
~tc occupations, There bave been in-
“as t0 both employee and employer, but
" ime and increased study of conditions

tes into the dispenss
s of a fine itching rag
nurse notes the conditioy
the work. He states e
‘0 years and has been g3
>f work. He has been gy
:k ends, but does not thinly
:d to poison ivy, although’
not know what it Jooks
‘ut at present but will be
on. The nurse knows 3%
of the drafting room 39
1pon inquiry finds that 3>
‘K is to carry blue prints”
om. A new process has beg
Slue printing within the 'Ry~
7 is given routine prelimings

tion is submitted' to the g
srival, and when, next day'1h
:s much worse, the diagnosis§
nched. The ‘doctor makés
anges the man's job, the toE
up.. and the nurse deseryy
‘ping  steer the case into the o
s, she not known som
Wwr . contact dermatitis,
the work, and had she'
oroper authorities in the dra
:¢ c¢ase might have become”
‘e the doctor saw it, and it

:n into disability and compen

; extent to which the nurse enters into
tsickness prevention program depends
the type of industrial medical service
ined.

ome industrial plants maintain a nurse
rily for their Employees’ Benefit Asso-
fon, and thus her work is thiefly that of
bwelfare. She administers not only to the
embers, but to their families as well
Pat a fine opportunity she has to influence
. employees and their families to a
er understanding of good hcalth and
tter living. For after all, the problem of
Sickness prevention concerns not only the in-
:dividual employee, but also his family.

To fill her place successfully in such a
rogram the nurse must recognize one basic
Sprinciple—rshe must be @ hwmanitarian, and

ance of occupational diseases is
¢ overlooked now that so much
in the press on the subject
‘proximately 50 million people
‘ioved in the U. S. at the pres 4
{ these. about 13 million are
adustry. A statement is made -
.. 8. Public Health report that
«d we are spending five billion
\lly {or compensation and other
injurics and occupational dis-
-

F3he must give relief through aid or counsel,
hichever the case may be. She must have
wledge of the personnel she serves, their
¢s of living, their idiosyncrasies, their
ilies and environments. By keeping her
Qr to the ground constantly she learns of
:Problems so that she may then solve

- only a small percentage of d“; o
for occupational diseases, while § StNaturally 2 knowledge of the community
ed is vital, for often through construc-

im a much higher figure. But >
¢ criijeismwhe is shls to slevate the health

‘oward a reversal of this. Acar TR
‘een controlied to a great extent J¥andards through better sanitation and civic
“Rpride.

- cost is decreasing, while occu " Y
2ases. though probably not o7
certainly receiving a great dea!
on than heretofore. <

ites to state how many states no¥

, :Perhaps a better conception of the sickness
;’"""‘“On program in connection with wel-
e wark may be had by actual case anal-

Industrial Nursing Scction

we shall eventually arrive at fairer, more
equable adjustments,

in this arena of changing policies and evolu-
tionary social adjustment It is her privilege
to be onc of the connecting links between
employee and employer. If she s the type
that commands the respect and trust of the
men and realizes her responsibility to them,
she will likewise be most valvable to her

employer.

The Nurse's Part in the Sickness Prevention Program
By PHOEBE BROWN, R.N.
Consolidated Water Power & Paper Co., Wisconsin Rapids, Wis.

g tgardless of the problem _confronting her .
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The Industrial Nurse finds herseif today
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Not long ago I was called to the home of
an employee who had been reported sick at
frequent imtervals during the past two years,
He was underweight, nervous, and irritable.
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 a 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.

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

At one time the dector had said he should
have an X-ray of the stomach, but he com-
plained that this would cost him $40 which
he couldn’t 2afford, 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 ili
every two or three months, losing four or
five days at a time. than if he were to find
out just what did aii him and then do some-
thing about it.

1 took him to a clinic which was conducted
on a part-payment basis, and complete ex-
amination was made with X-rays and blood
work. After he was saced of the neces-
sity of a proper diet,
frequent, he gained

pleasanter feliow at Y@i’;
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In another instance an employee’s wife had
undergone an operation at a local hospital.
\isiting her later at home, I learned that she
was recovering satisfactorily but that there
were desperate financial troubles. The hus-
band earned 92 dollars a month. There were
seven boys in the family, the oldest 18 and
unemployed. Questioning the children, I dis-
covered that one, aged 12, was graduating

from school 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 taking care of the
doctor's bill by doing some repairing and
cleaning in his office.

After discussing the problem with the em-
plovee, [ 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-
plovees’ Welfare Loan Fund, and this is turm
was deducted from the emplovee’s pay check
at the rate of $2 a week. The total cost to
the Weliare Association 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
emplovment manager to obtain a better un-
derstanding of the individual. This should
be followed by a study of the empioyee'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 information as to latent hazards that
eventually may.affect the health of the em-
ployee, oftentimes recognized too late to
cure effectively.

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

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

2. Education of the employce to higher
health: standards. This requires constant
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3. By advising and assisting the ens]
ployee in securing correction of physic
defects and social maladjustment -
The following case is an example:

An employee had repeated attacks o
rheumatism and.had- beefi advised by dg;
fimily physician to have his teeth extracted!
but he did not know where he would get the'
necessary dental fee. 3

We had introduced a plan whereby oy
employees were allowed dental services, s This report
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months, we had an opportunity to investi® °
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his credit, he ‘was given an order to one o2
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giving our employees fine dental care 1;2_ b
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L& results. )
wish to quote a few paragraphs from the

N7 L orts of disabling illness among industrial
daploytes in 1936 as compared with earlier”
eacs. ‘This report was released by the Di-
sfon of Industrial Hygiene of the National
Tnstitut: of Health and compiled by Dean
K Brundage.

Respiratory Diseases

he respiratory group of diseases ac-
- nted for most of the increase in the inci-
52 dence of illness in 1936. With the exception
. { tuberculosis of the respiratory system and
b isecases of the pharynx and tonsils, each

:‘::‘;:on:: caly ¢ “respiratory disease sub-group occurred at a
“new com:d'; s hég*sicr incidence rate in 1936 than in 1934 or
many oers* .
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T surver was

= , The irequency of influcnza and grippe in
936 (13.1 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
or 1934 (10.1 cases per 1,600 men). Never-
theless, the rate for 1930 wus 4 per cent be-
10w the average rate (13.8) 1. the preceding
- "Bve-year period.”
¥ “Anather development 07 an unfavurable
. nature was an increase in the number of

- ases of bronchitis, acute and chronic. In

> 1936 this dizeasc occurred at a rate of 48
“cases per 1,000 mien which was 41 per cent

=+ above its average incidence during the vears

~ 1931-1935. The incidence of diseases of $he _
it Pharyn:e and tonsils in 1936, althougn 4 per
. cent higher than in the preceding five.year
J & period, was below the rate for 1933 The
7z-rate for pneumonia (all forms) in 1936 (2.6
i Cases per 1,000 men) was 13 per cent above
i, the rate for 1935 (2.3 cases per 1,000 men),
«+ and in turn exceeded the rate for any year
since 1929, Among the industrial policy-
holders of the Metropolitan Life In:urance
.C°mDZm.\', the death rate from this disease
i 0 383mmecompared with 1935 increased 3
- Per cent.” .
“Other diseases of the respiratory system,

TN
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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 192! is the downward 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 Ave-
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 rcvealed when
a thorough investigation is made of all 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
aupiuy ce should be taught to use this with
discretion. Today we practically have a na-
tional 40-hour work week, and allowing at
least 56 hours for sleep, we find the employec
has 72 hours left out of every week to use
as he wishes.

Does he spend his idle time disastrously,
thus adding fatigue to an already fatigued
body? To safeguard against this you may
find it worthwhile to afford him recreational
facilities, stimulating in him a desire for
hobbies, home owmership, or any other
activities that may enable him to spend his
time more profitably.

Plan a definite program of Better Health

* talks during the winter months.

The .National Safety Council and leading
insurance compani provide exceilent
material for thes ¥fions:~*eur-state

. Eal :
and national heal ents-are glad to
bn freg:nf charge.

060167
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One of your local physicians will be timely health topics are useful. Articleg 5’
plcascd.to talk to the employees on sickness  plant magazines are far reaching, and pgy.
prevention. "

. envelope inserts discussing health topics hayp
Carefully located bulletin boards with proved beneficial. - "
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Safety as a Morale Builder
By ROY W. KELLY

Chief, Personre! and Training Division, Soil Conservation Service,
Washington, D. C.
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mﬁ : ",',} cral Clhiairman A. \W. Breeland, Lone Star  speaker: and directed the discussion.
| Industry’s Responsibilities in Community Safety
]
t
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i aceidests. Sixteen per cent, or 18,000 of
them, et death while emploved at occupations
from which they earned their livelihouds and
so are catled industriaf fatalities. The remain-
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ferred to as pubiic ifatalities; at lcast, they
were nan-occupational. '
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Program Commitice Chairman—R. S, Merzeer, Toledo Edisou Co. Toled~ Ohio.
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Publicity Committee Chuirman~C. H. Dinswoxe. Wisconsin Power & Lizh: Co. Madisot

Wis.
[isieat Education Commitice—
H. \W. Lueck, Chairmun. Cemmonwealth Edison Co., Chicago. Tl

E. S. Mixrr, American Telephone &.Telegraph Co, New York, N. Y.

C. N. RaxzsTraw, The Cleveland Electrie liluminating Co., Cleveland. !
Engincering Contmitlec—

\V. H. Mcoruaaw, Chairman. Hydro-Electric Power Commizsion of Cmar

Ont, Canada. )

E. C. Dookyax, Virginia Eleetric & Power Co., Kichmond. Vi

C. H. Daviz, Commonwealih Edison Ca., Chicago, lL

7. D. Hatt, Atlantic City Electric Co., Atlantic Ci

P. L. G. Hasskare, Pennsyivania Power & Light
Paut R, Kuns, Pennsylvania Edison Co., Altvonag;
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“ongress Public Utilitics Section

1. F. McCane. Duquesne Light Co., Pittshurgh, Pa.

icago, HIL '}oH.\' P. McCaxy, New England Power Service Co.. Loston. Mass.

ce, \Wis, 4 alth Committee Chairman—Dg. Hart E. Fisuer, Chicago Rapid Transit Co., Chicago,

.. Ohio. ' i o .
‘elphia, Pa. Yembersiif Conunittee— R
.. Pa. £, J. Haxtox, Chairman, Peoples Gas Light & Coke Co.. Chicago, 1lL s~

. " 3. H. Browy, Northern States Power Co., Minncapoliz, Minn. =

.. Canada. Af, T. CasTER, Lincoln Telephone and Teelgraph Co., Lincoln, Nebr.

R A. Epwaros. San Diego Consolidated Gas & Elec. Co., San Diego, Calii.
A. A. Kuxce, Public Serviee Co. of Colo,, Denver, Colo.
£ S Licat, New York State Electric & Gas Corp., Geneva, N. Y.
Texas. C. E. McBrioE, Northern Indiana Public Service Co., Fort Wayne, Ind.
" E. P. Noves, Central Maine Power Co., Augusta, Maine.
~hone Co., Washington, D.¢ | .H. E. SHEDD., Appalachian Electric Power Co,, Bluefield. \W. Va.
] _"_'j_ R SreeLe, Oklahoma Gas & Electric Co., Oklahoma City, Okla.
~Sbr£:li:: and Contest Committee Chairman—Cuaries S, Bowpex, Ohio Public Service
*Ca. Alliance, Ohio.
fnnd/ur: (Pust General Chatrmen )=
' Jorx I. Barawy, The Laclede Gas Light Co., St. Louis. Mo. (1936-1937) Cork
E S Beavsoxt, The Peoples Gas Light & Coke Co., Chicago, Il (1930-31)
C. B. BotLeT, Wisconsin Public Service Corp., Milwackee, Wis. (1932-33)
C. A. DoerLER. Daytou Power & Light Co., Dayton, Ohio (1931-32)
james B. Doucias, The Philadelphia Gas Works Co., Philadelphia, Pa. (1916-17)
- Rov M. Goowty, Philadelphia Electric Co., Philadelphia. Pa. (1933-30)
. o E. ]. Kaen, Philadelphia Co., Pittshurgh, Pa. (1934-33)
7 Co., B‘“"“d_d‘ \\j Va. R Wites Mactacuay, Eleetrical Engincer, Toronto, Ont.. Canada (1919-20)
Power Cu. of Daltimore [tf 7y 5 McCurroci, Bureau of Safety, 20 N. Wacker Drive., Chicago, I1l."(1925-20)
" Geozwe Opy, Detroit Edison Co., Petroit, Mich. (1925-27)

7-38
& Telegraph Co., New Yoo

A6 N. Y. Ine. New York N
er nois, Chicago, IIL

“isco, Calir.

Louie. \( ~ E M. Pererr, Uinois Bell Telephone Co., Chicago, 111 (1933-34)
" \.' '\f - "€ L Retiaxw, Texas Power & Light Co., Dallas, Texas (1927-28)
':;.(.:vc;mc-z N1 Aparado U} C. 2. Scorr. Dureau of Safety, 20 N. Wacker Drive. Chicago. Tl (1917-13)

. “ f‘{- F.\Wenn, \West Denn System. Pittsburgh, Pa. (1523.29)
i Texas, -}'m:l Retresentatives—
tison Cu.. Tuoledo, Obie. - C I Gervewr, Consolidated Edison Co. oi N. Y. Irc. New York, N. Y. (A.G.A)
@ Power & Lizht Co. Mad F :'_L M. StapetT. Georgia Power Co. Athens. Ga, (E.E.L)

“hicago, il o
New York N Y.
¢ Co., Cleveiand. Olile.
. o
Cemission of Gt T

__TUESDAY AFTERNOON SESSION
October 12, 1937

L

i
!
¢
:
t e
s by Len . . - . . o emie
entown, T2 §uL N3 Sesqion was cailed to order  Si Louis. 2o, ; i
¢
’.

Parada, Laclede Gas Livit Co.  ers



. e e e —

Quarry Section

Officers 1936-37

General Chairman—ALEXANDER FOSTER, Jr., Warner Co., Philadelphia, Pa.
Pice-Chairman—RUSSELL Rarey, The Marble Cliff Quarries Co., Columbus, Olio.

7 Steretary and News Letter Editor—X. B. Steg, J. E. Baker Co., York, Pa.

. ~~p,,mr Committee Chairman—H. F. Yorrer, The General Crushed Stone Co., Easton, Pa. .
; “'Pubhm\' Committee Chairman—]. R. Dovp, National Crushed Stone Assn., \Washington, :

Ly g,

: ~Himbcr: at Large— )
F:. V. P. Aneary, National Sand and Gravel Assn., Washington, D. C. P

£ Wuenot H. Baxer, J. E. Baker Co., York, Pa. o
2.0, M. Graves, The General Crushed Stone Co., Easteon, Pa. . 1

'
bt o

Officers Elected for 1937-38

wGieral Clrairman—ALEXANDER FosTER, JR., \Varner Co., Pliladelphia, Pa.
-Chairman—Russitt Razey, The Marble Cliff Quarries Co., Columlus, Olio.
tretary aud News Letter £ditor—N. B. Sieg, 1. E. Baker Co, York, Pa.
srter Comuittee Choirman—H. F. Yorrer, Tlie General Crushed Stone Co., Easton, Pa.
ft&litit_v Committee Chairman—]. R, Bovp, National Cruziied Stone Asz:a, Washington,
balistic; Committee Chairman—\V. W, Apays, U. S. Bureau of Mines, Washington, D. C.
tmbers ot Large—
V. P. Anery, National Sand and Gravel Assn. Washingion, D. C.
o Wituss H. Dakea, J. E. Baker Co., York. Pa.
0.3 Graves, The General Crushed Stone Co., Easton, Pa.
5. Waiter Stacrres, Nationai Lime Association, Waslhinzien, D. C.
A L Wortney, Tie New Haven Trap Rock Co., Nuw Hzven, Conn
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Accident Prevention Equipment Manufacturers
.Who Exhibited at the Twenty-Sixth National Safety Congress
) and Exposition
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Kansas City, Mo., October 11-13, 1937
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~WAY DIADH VALVE ‘e Protection Equipment Co., Inc, Pittsburgh, Pa.
TIMING DIAL. ¥ Gas Masks,
IR LINE M drenising Displays, Ine, Covingten, Ky .
WCANIZER @ AIR LINE i Safaty Education Materials in Display Form With Moving Message:
© FRING, % Adma Caspalty & Surety Co., Hartford, Conn.
. Safe Driving Tests, Safety Educational Films,
CBAS. Aloe Co., St. Louis. Mo.
Pa L \When cure time is up, time "-“'“ & First Aid and Hospital Equipment. A
. (9) turns air pressure imo ~‘-: Aerian Abrasive ..\Ict:x(l_s Co., lrvington, N. I
.I) closing direct acting valve (7), also ‘f" & S_alcty Treads for \Walkways and S;te:y (.zratmg's. L
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R. H. Bubrke Co.. Chicago, iil.

Safety Equipment for Construction and Maintenance.

E. D. Bullard Co., San Francisco. Calif.
Personal Protective Equipment.

Burroughs Wellcome & Co.. (U.8.4.), Inc.. New Yurk City.

First Aid Kits and Medical Equipment.

Champion Brake Corp., Chicazo, 11,
Hand Brakes for Freight Cars.
Chicago Eve Shield Co., Chicago. 11
Head, Eve and Respiratory Protective Equipment.
Columbus McKinnon Chain Corp., Tonawanda, N. Y.
Alluy Steel Sling Chains and Safety Huists.
H. S. Cover, South Bend, Ind.
Respirators and Safety Guggles,
Crouse-Hinds Co., Syracuse, N. Y.
Trattic Signals and Floodlights,
M. E. Cunningham Co., Pittsburgh, Pa.
Safety Steel Stamps and Type Holders.

Davis Emergency Equipment Co. Ine., New Yourk City,
First Aid and Industrial Sajety Equipment.
C. H. Dockson Co., Detroit, Mich,
Head and Eye Protection.
DoMore Chair Co., Inc,, Elkhart, lud.
Posture-Health Chairs for Otfice and Factory.
Dual Parking Meter Co., Oklahoma City, Okla.
Parking Meter Equipment.
Donald F. Duncan, Inc., Chicago, 1lL.
Parking Meter Equipment.

Eagle Eignal Corp., Moline, 11l
Traffic Signals.

Electronic Control Corp., Detroir, Mich,
Electronic and Photo-Electric Equipment.

Elliott Service Co.. New York City.
Promotion of Eificiency and Saicty.

Emerson Drug Co., Baltimore, Md.
Bromo-Seltzer.

Employers Mutuals, Waasau, Wis,

Fire and Casualty Insurance. Workmen's Comypensation,

Enameled Steel Sign Cu., Chicazo, U1
Day and Niglt Steel Reflecting Signs

Fairway Laboratories, Inc. Belleville, TH,

Anti-Fatigue and Heat Exhaustion Antidote Tablets and Dispensing Equipceut.

Harley-Davidson Motor Co., Milwaukee, \Wis.
Police Motorcycles and Accessory Equipment.
ercules Friction Grip Co., Nan:zas City, Mo.
Brake Dressing.
Hild Floor Machine Co.. Chicazo, 1L

Electric Floor Scrubbing Machines and Vacuum Cleaners,

Holcomb Safety Garment Co., Chicago, Il
Industrial Safety Clothing.

Hooi Products Co., Chicago, 11

Motor Vchicle Speed Countral Governors,

Ticcury-sivtl Neational Sufety Congress

Huntington L
Disintect
Hynson, \West

"y Mercurod
i
‘{ndian Motocy

Police Me
industrial Glox
Industrial
Industrial Sate
Associatior
International &
Safety She

Junkin Sartery .
Power Pre
Juvenile Wood
Automobiie

The Karpark C
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Non-Slip Sc
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Macwhyte Co., K
Wire Rope s
The Martindaie !
Dust Respirc

McCloskey Torc:
Bomb Shell
B. F. McDonald
Safety Hats
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Michigan Malleat
Trathe Stop
Milburn Co., Det
Pretective Cr
{ine Safety Appi
Safety Appliz
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17 Weiding Tor.

rray Safety S
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.




@l Safety Congresy

-2imtcnance.

v York City,

Hpment.
NOY.

-k City.

pensation,

Faldets and Ihispienisine

: Cleaners,

Equipiment.

Safety Equipment Sectivn 583

Huntington Laboratories, Inc. Huntington, Ind.
Disinfecting and Sanitation Products.

Hynson, Westcott & Dunning, Inc. Baltimore, Md.

* AMercurochrome First Aid Antiseptic, Thants Lozenges.

jpdian Motocycle Co., Springfield. Mass. ,
Police Motorcyeles and Equipment. :
_jdustrial Gloves Co., Danville, I1l.
Industrial Safety Clothing.
jndustrial Safety Equipment Assn, New York City.
Association of Manufacturers of Industrial Safcty Equizmient.
nternational Shoe Co., St. Louis, Mo.
Safety Shoes.

Junkin Safety Appliance Co.. Louisville, Ky.
Power Press Guards.

Juvenile Wood Products, Inc., Fort Wayne, lnd,
Automobile Safety Seats for Children.

The Karpark Corp., New York City.

Parking Meters.

Keystone View Co., Meadville, Pa

. Visual Safety Tests,

Walter Kidde & Co. Inc.. New York City.
Fire Protection Equipment.

Kimball Safety Products Co.. Cleveland, Ohio.
Industrial Safety Clothing and Supplics. . :

Lehigh Safety Shee Co., Inc.. Allentown, Pa.

Leather and Rubber Safety Shoes.

Liberty Mutual Insurance Co.. Boston, Mass. .
Automobile and Industrial Safety Service

The Lima Cord Sole & Heet Co.. Lima, Ohic.

Non-Slip Soles and Heels,

Lumbermens Mutual Casualty Co., Chicago. Ill.

Automobile, Compensation and Generai Casualty Insurance,

Macwhyte Co., Kenosha, Wis, ;

\Vire Rope and Braided Wire Kope 8 . o

The Martindale Electric Co.. Cleveland, Ohio.

Dust Respirators and Highway Safety Signals.

McCloskey Tarch Co.. Toledo, Gitio.

Bomb Shell Torches and Truck Flare..

B. F. McDonald Co. Los Anzeics, Calif.

Safety Hats and Kespiratars,

Metropolitan Life Insurance Cou. New Yerk Uity

Life Insurance, Industriai, ez .

Michigan Malieatle Tron Co.. L'etroit. Mick. .

Tratiic Stop Siums.

Milburn Co.. Detroit, Micl:. !
Pratective Creams for Prevention of Crccupational Skin 1iscases,

-Mine Safety-Appliances Co.. Piust

Sarety Appliances and [

Modern Engineering Co.. St. L:

Welding Torches and Saf

Murray Safety Siing Co.. Inc.. Pittshurgic. Pa.

(‘nJ,‘.’glCr.

Plated \Wire Rope Slings.
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National Bureau oi Casvaity & Surety Underwriters, New York City.
Satety Service, Casualty Insurance, -

National Safety Council, Inc., Chicago, 11l

Posters, Bureau of Information. Research and Education Divisiun.

G. H. Packwood Manuracturing Co.. St. Louis, Mo.
Soaps and Cleaning Compounds.

Panther-Panco Rubber Co., Inc., Chelsea, Mass.
Safety Soles and Heels.

The Patent Scaffolding Co., Chicago, 11l
Safety Ladders and Scaffolds.

The Phister Manuiacturing Co., Cincinnati, Ohio.
Fire Protection Equipment.

Protectoseal Co., Chicago, Il
Saifety Devices for Hazardous Liquids,

Pulmosan Satfcty Equipment Corp., Brooklyn, N, Y.
Respiratory Protection and General Safety Equipment.

Railway and Industrial Engineering Co., Greensburg, Pa.
Interlock Systems, Potential and Phase Detectors, Insulator Testers.
Reecce Wooden Sole Shoe Co., Columbus, Nebr,
Wooden Sole Safety Shoes.
Rich Signs Corp., Wichita, Kans.
Highway Reflecting Tratfic Markers. -
Rockwood Sprinkler Co., Worcester, Mass.
Fire Protection Equipment.
Rose Manufacturing Co., Denver, Colo.
Industrial Saicty Equipment.

Safeguard Electric Co., Inc,, Brooklyn, N. Y.
Shockproot Pertable Lamp Guards.
Safety Engineering, Alired M. Best Co., Inc.,, New York City,

“Safety Engineering,” Insurance Publications and Reports.
The Satety Equiprent Service Co.. Cleveland, Ohio.

Goggles and All Types of Accident Preventon Equipment.
Safety First Shoe Co., Holliston, Mass.

Safety Shoes.
W. H. Salisbury & Co., Inc., Chicago, Il

Linemen's Rubber Protective Devices.
Shepherd Satfety Shoe Corp., Chicago, 111

Safety Shoes. i
The Spencer Turbine Co., Hartiord. Conn.

Industrial Vaczum Cleaners and Dust Collection Equipment.
Standard Safety Eqguipment Co., Chicago. 1L

Industrial Saiety Equipment.
Stonckouse Signs. Inc, Denver, Colo.

Accident Prevention Signs and Tags.
The Strauss Co., Pittsburgh, Pa.

Safety Belts, Saiety Hats, and Foot Guards.
Sugar Beet Products Co., Saginaw, Mich.

Industrial Scaps.
The Surety Rubber Co., Carroliton. Ohio.

Linemen's Saicty Equipment and Synthetic Rublcer,
The Surty Manufacturing Co.. Inc.. Chicago, Il

Dust Counters. Exhaust Units, Safety Guards and
S-\W Supply Co., Girard, Kans.

Highway Ruilroad Siguals.
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Threeway Signal Co.. Oklaboma City, Okla.
+ Gafety Signal Equipment.

nffic Boy, Inc., Canton, Olio.

School Zone Traffic Waming Signa,

Stetl Products and Cement.

‘Wwahlert Products Corp., Brookiyn, N. Y.

< . Industrial _Sm'cx)- and Fire Protection Equipment.
Avaver Manufacturing Co., Springficld, I1l.

“x. Automotive Testing Equipment.

¥4t Disinfecting Co., Chicago. Iil

"% Products for the Promotion of Industrial Sanitation.

¥ Yte Western Union Telegraph Co., Kansas City, Mo.

~Communication Service.
‘illson Products, Inc., Read:

«, Pa.
Personal Protective Devices.
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Textile Section

Officers 1936-37

General Chairman—T. A, \Witsox, North Carolina Industrial Commission, Raleigh, N. C.

Vice-Chairmun (In Charge of Program)—E. A. Rosexrts, American Mutual Liability In-
surance Co., Atlanta, Ga.

Vice-Chairman in Charge of Membership—\Wacttace Gut, Jr, Collins and Aikman Cerp.,
Philadelphia, Pa.

News Letter Editor—P. M. Casak. The South Carolina Industrial Commission, Celumbia,

S. C
Secretary—E. M. SaLLeY, American Enka Corp., Enka, N. C.
Enginecring Commtttee Chairman~—Harvey Sact, U. S, Finishing Co., Pawtucket, R. L

Statistics Committee Chairman—\\, R. McCarLuy, South Carolina Industrial Commis-

sion, Columbia, S. C.

Yembers ot Large—
E. V. Acprecursoy, E. I. du Pont de Nemours & Co., Richmond, Va.
H. R. Cory, Beacon Manufacturing Co., Swannanoa, N, C.
Cuaries H. Eases, Lowell Textiie Institute, Lowell, Mass.
RussetL T. FrsHer, National Association of Cotton Manutfacturers, Boston, Mas-.
G. H. Geroke, Sthley-Enterprise Manufacturing Co., Augusta, Ga.
D. J. Giazerrook, Kendall Co.. Walpole, Mass.
M. W, Herss, ProxXimity Manuiacturing Co., Greensboro, N. C.
Warter Husmesireys, National Association of \Woolen Manufacturers, New York City.
R. I. Jexxinas, Lanett Cotton ) \West Point, Ga.
A. S JoHssox, American Mutuz! Liability Insurance Co., Boston, Mass.
R. J. De LaMeter. Bigelow Saniord Carpet Co., Inc,, Amsterdam, N, Y.
Care E. LixpeMeyr, Forstmann SYoolen Co., Passaic, N, [
AL F. McGare, Simmons Co.. $zx Francisco, Calif.
Foraest H. Suuroro, North Czrolina Department of Labor, Raleigh, N. (.

Officers Elected for 1937-38

Generad Clhairman—"T. A. Wisox. North Carolina fndustrial Commission. Raleigh. 10 C

Pice-Chairman in Charge of Procran—E. A, Rovexts, American Mutual Lialilis
surance Co.. Atlama. Ga.

Vice:Chairman in Charpe of Mcii crship—\W. R, McCarres, South Carolina Ind:
Commission. Columbia, 8. C. .

News Letter Editor—Frazix Patzzison, W, C. Dradley Interests, Columbus, Ga.

Statistics Committee Chairman—ic ", Jexyivas, Lanett Cotton Mills, West Point, G

1 .
= thembers at Large—

fe Institnte, Lowell. Mass,
sturing Co.. Greensboro, N,
-z3l [nsurance
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_rintendent made his round;
ienever he observed a sofy
the floor he picked it up,
:he time and the departmen
found and handed the botile
Unless thie overseer coyld
ee who was responsible fqr
atle on the floor, he wy
-y it constantly in his handg
the shift.
squired to acknowledge pub.
= of his department to ob.
with respect to placing these
containers provided, it was
‘2 every overseer had, in his
fashion, discovered i way
the guilty employee and thy
to this unsafe practice.
mple of what may be done to
wcurrence when the overseer
:s job seriously is found in
a mill in eastern Alabama
,ximately two and ane half
ours per year which, for the
+ 1, 1934 to January 1, 193
ats with a frequency rate of
period January 1, 1935, to
36, had 18 accidents with a
+ of 802, and for the period
36, to November 1, 1636, had
ah quency rate of 4. En-
not sfied by this progress,
't designated the month of
. “No-Accident” month. They
ful in achieving the record
sing the month of November.
" their campaign through the
ember. At the time this paper
-en, the plant has operated ap-
two and one quarter million
ithout a single lost time acer
orted.
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Wood Products Section

Officers 1936-37

General Chairman—Harry J. KeLLey, American Seating Co., Grand Rapids, Mich.
pice-Cluairman—\'tLtiass Hacerrty, Edward Hines Lumber Co., Hines, Harmey Co., Ore.
Secretary—M. C. Gooospeep, General Electric Co., Erie, Pa.

News Letter Editor—~H. E. SerLy, The Brunswick-Balke-Collender Co., Chicago, Iil.
“Engineering Committee Chairman—]. H. L, Liberty Mutual Insurance Co., Rockford, Iil.
Membersiip Commitiece Chairman—S, T. Dissparg, The J. G. Brill Co., Philadelphia, Pa.
Poster Committee Chairman—R. L. Woobs, Fisher Lumber Corp., Memphis, Tenn.
program Cummittee Chairman—NiLs Juert, Hayes Body Corp., Grand Rapids, Mich.
publicity Committee Chuairman—RotaNn Joses, The Surty Mfg. Co., Inc., Chicago, 1.
Statistics Committee Chairman—F. A. Potrock, Lumbermens Mutual Casualty Co., Chi-

- cago, 1L

Members at Large—

R. C. Birg, Lumbermens Mutual Casualty Co., San Francisco, Calif.
F. W. Brauy, Employers Mutuals, Wausau, Wis,

E. Ross Farga, Grand Rapids Safety Council, Grand Rapids, Mich.
Louis W. Kerngra, Mengel Body Co., Louisville, Ky.

1. A, Purov, Michigan Mutual Liability Co., Detrait, Micl.

Officers Elected for 1937-38

General Chairman—H. E. SeeLey, The Brunswick-Balke-Collender Co., Chicago, 1L
Viee-Citirman—J. H. LEg, Liberty Mutuai Insurance Co., Rockiord, 11l
Secrctary—N. C. Gaopseeep, General Electric Co,, Erie, Pa.
News Letter Editor—S. T, Innspvatk, The J. G. Brill Co., Philadelphia, Pa.
dembership Connmittee Chairman—NR. L. Woops, Fisher Lumber Corp., Memphis, Tenn.
Publici:y Committee Chatrmun—Roraxpo Joxes, The Surty Manufacturing Co., Inc., Chi-
cago. 1IN .
Statis:ics Committes Chairman—F. A. Pottoack, Lumberinens Mutual Casualiy Co., Chi-
cage. [i
Mewters at Large—
k. C. Dakr. Lumbermens Mutual Casuaity Co.. San Francisco. Calif.
F. AV, Bravy, Emplovers Mutuals, Wausau, \Wis,
E. inss Farra, Grand Rapids Safety Council, Grand Rapids, Mich.
Lovis W, Kexeera, Mengel Body Co., Louisville, Ky,
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Combating the Dust Problem in the Wood Products Industry
By J. G. SISSMAN

Director of Research, Surty Manufacturing Company, Inc., Chi;ago, 11l

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 floors,
benches, and tools, and guarding against the

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. Dust
may cause accidents by making the footing

accumulation of dust on oily. moving.parts —unéertain, by hiding obstrugtions on or de.

where iriction.will-readily raise the tem-
perature to the burning 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
{ull 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 ior combustion to be instantaneous
over a considerable arca. 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 pamphlets
of the National Safety Council contain com-
Plete safety information for prevention of
dust explosions, They sum up the collected,
classified knowledge in this field 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, Tkese bulletins in conjunction with
the rules or laws 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 woodworking
plants also requires dust control. Nuisance

—-wopd or abrasive used in place of w of

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

Wood working dusts, with the possible
exception of a relatively 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 suffi-
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 effective means of disposal of
wood wastes because it does so in a satis-
factory manner and because it fits into the
scheme for guarding against other hazards.

The material so collected is frequently
usable either as fuel within the plant or is
salvagable and saleable which helps reduce
substantially the cost of safeguarding tee
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 in the prevention of injuries (0
men and the saving of the cost of injury
to industry, § 2 R '.—

The last of the quintette, according to my -
classification, is wood dust as 2 health 1331“ .
ard. This quint has several characteristics:
effect of wood dust on the human system:
effcet of abrasive dusts on the human sy$" --
tem; effect of dust or materials other thad -
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£.Wood dust is Tiot dangerous in the sense
;t siliea or lead dust: but wood dust is not
2 iocuous. Any dust inhaled in sufficient
b antitics is detrimental to health and wood

fust is not excepted.

3
8. The industrial bulletin of the state of New

"

: York for July, 1936, contains an article by
‘Adelaide Ross Smith in which the relatiqn-
gip between wood dust and respiratory dis-
#5se is set forth. Dr. Smith points out that
4eood working is 2 dusty trade and while
ithe dusts are not primarily siliceous, more
frespiratory disease is found in the wood
Jyorking plants than in plants where dusts
7_’”: not present. She suggests that perhaps

‘Studies to determine which of the dusts
‘present in woodworking are dangerous have
ot been made, at least not with sufficient de-
.t} over - long enough period of time. But
Statistical evidence definitely places wood
“working .in that class of industry in which
iihere is some exposure to silicosis, as shown
1hy the high mortality from pulmonary tuber-
calosis.

5" n the study made by Oliver. in which the
“{eath rate of the agriculturist irom diseases
of the respiratory system was taken as a
standard or 100, the rate for potters was
150; stone quarriers 261 ; cottod workers 244 ;
‘wood workers 238; masons 212 ; wood manu-
‘facturers 202 and bakers 177. If this figure
is 2 true picture of deaths in the wood work-
g trades due to respiratory disecases, 238
s compared with 100 as the standard, it is
cbvious that wood dusts are definitely detri-
_mental to health.

Reports from the Registrar General of
England and Wales, show the same general
situation. Under the English system wood
¥orkers are rated at 103 per cent, compared
§ with agricultural workers who are rated at
9 per cent. Woodworkers rate 339 com-
‘mred with the general population rate of
:180. In the case of cabinet makers the raute
& higher, perhaps because more dusts other
-§ han wood dusts are presen: in the atmos-
‘phere they breathe. One hundred and sev-
‘@ty-cight trades are listed in this report,
ttited from 1 to 178. Under the heading
Stespiratory tuberculosis” cabinet makers
Nte 117, other wood workers 81. Under
Sbronchitis” cabinet makers rank 121, other
_F Yood workers 64 Under “rneumonia” cab-

Wet makers 51, other wood workers 28. Ex-
@pting under the heading of “pneumonia,”

‘pore silica dust is present than is suspected. -
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613

cabinet makers do not rank well, Other wood
workers seem to occupy a middle place.

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 seldom considered
as a hazard to wood workers, is contact with
woods or wood dusts which are poisonous.
Bulletin 616 issued by the U. S. Bureau
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, 2 rate of about
10 per cent developed dermatitis of varying
severity which, in some cases, incapacitated
the man for several weeks. The inference
was that a large measure of tolerance of
toxins in that particular wood can be devei-
oped.‘

An extensive account appears on page 334
of the same bulletin. It is a reprint of a
bulletin issued by the International Union
of Wood \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 associate 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 dizziness.
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-occurence of
incapacity. The toxic substance occurs as
volatile oils or alkaloids. Quite a number
of woods are enumerated.

It is the good fortun
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show that silica is a substantial danger in
the wood working field. This is true despite
the reference to the report of Dr. Smith.
While that danger is slight at present, it is
a2 growing danger, due to the use of ex-
tremely high speed sanding devices for finish-
ing operations, using siliceous material as
abrasives, and to the growing use of products
of non-wood origin in the woodworking
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 2 definite hazard. It is well to make
occasional survey of your plant to determine
exposure continuous or intermittent.

While perhaps finishing operations are
not properly a part of the woedworking
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 causing lead poisoning lessen
that hazard compared to 20 or 25 years ago.
The nitrocellulous and pyroxylin finishes
which are displacing paints, are distinctly
dangerous. Volatile materials comprise
about three-iourths of the mass, which is
then thinned by the addition of other vola-
tiles to several times the original volume,

Good Housekeeping in Woodworking Plants
By JAMES C. WILSON

Vice President, Lumbermens Mutual Casualty Company, Chicago, Ill.
Chicago, Il C-d

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, more specifiaily, production
methods and the habits of the men engaged
in production.

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

is being rebuilt, the plans should include and .

provide for good housckeeping through the
following details: :

Twenty-sizth National Safcty Congress

They are dangerous. In addition to healty
hazard, these finishes add to the fire ang
expiosion hazard of the wood working plany.
Acetone and acetates, ethylenes and alcohols
are the principal toxics which enter the new
finishes. Descriptions of “these ingredients
will be found on page 337 of Bulletin 1}¢
previously mentioned.

It appears that, from the point of view of
health hazards, these conclusions can be

drawn: (1) Wood dust is dangerous tg .

health and iricreases the incidence of respirz.
tory disease. (2) Dermatitis is a result of
contact with woods of tropical origin and
their dusts, and will follow exposure (3)
Silicious materials are a factor in the high
incidence of puimonary diseases in the wood
working plants. (4) New materials, particu-
larly those having appreciable silica content,
present new dangers whiclh must be carefully
guarded against. (5) The new surface fin-
ishes, to a large extent replacing the
lead pigment paints, obviate one danger and
introduce new dangers of their own.

Dust then presents five different problems
to the wood working trade. A good ventilat-
ing system will solve all five problems, re-
ducing dangers in four instances, and in the
fifth reducing direct costs. i

A compiete and cfficient dust collectiag
system is a basic necessity, and once inst_lﬂ_
it must be serviced constantly to retain IS
efficiency. The removal of all waste mate
rial from floors and around machines 15 :
full-time job requiring definite assignme?
to a.clean-up crew. ~*- -.-o.;i'

In laying out the machine setup Bm.
liousekeeping requires an intelligent plan hat |
der which the machines are grou Soed s
the progress of stock being process ods
at there is a continuous flow towa!
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