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THE Transactions of the Twenty-sixth National Safety
Congress, 1937, are published by the National 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 Traftic, Commercial Ve-
hicle and Transit Sections.

IS Py .

All industrial members of the Council automatically receive
Volume I, Volume II is sent to members believed to be inter-
ested chiefly in the sessions it covers. Other Council mem-
bers, however, may obtdin 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 fol-
lowing quantity prices are quoted on extra copies: 1 to 10
copies of the large volume (Volume ). $2 each; 11 copies
or more, $1.75 each; copies of the smaller volume (Volume
11, 75 cents each.

THE Transactions are published as a condensed record of

the proceedings at the National Congress. The papers of -

each session or division of the Congress have been edited
carefully to eliminate extraneous matter and to abbreviate
the less essential portions because of space limitations. Thus
the material herein presented is not a verbatim report of all
the speeches presented at the Congress, but rather an
abridged version miade as compact as possible, vet withowt
injury to the technical aspects of any address. The original
manuscripts are on file in the Council’s Bureau of Informa-
tion. where they are available for additional reference.
Where illustrations were sent by the speakers to the Council,
these alse are on file. - :

The National Safery Council at its Congresses secks to
climinate from discussion matters which are not 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.

-NATIONAL SAFETY COUNCIL, Inc.

20 North Wacker Drive
Chicago
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The mecting was calied to order by Chair-
qan A, S, Regula, Executive Secretary, In-
. ystrial Relations Counselors, Inc, New
1

S
.

F \Vhile dusts exist everywhere in the at-
mosphere, it has been recognized for cen-
b - turies  that workers in  certain  dusty
uccupations are less healthy than those not
;<0 exposed. The number of persons ex-
y tosed in dusty occupations comprises one
of the largest industrial groups. The occu-
£ pational diseases of workers in dusty at-
mosphercs have been found to be due to
entrance of dast into the system by inhala-
tion, by ingestion, by direct absorption
: through the skin, by irritation of the skin.

% or by a combination of the foregoinz.
_The suspensions of particulate matter iz
r have been broadly termed dusts, fumes.
and smokes. Such a classification is neces-
-arily arbitrary, since the line of demarca-
ton between them is not very sharp, and
the chief differentiation is based on the size
:’.E the particles. Investigations by the Pul-
¢ Health Service in dusty industries' re-
vealed that about 70 per cent of the dust
tarticles examined were between ! and 3
f‘:lfl'ons in size, only about 20 per cent were
':'g’ than 1 micron, and the median size was
lha:"fgons.. Induftna‘l dusts are mainly less
s nl:lcrqns in size. However, fibrous
,.:.'*l-;d'"--'...‘_‘m‘;-m:ﬁ-.f‘S' asvestos, have been
A o contain particles as large as 200-

' \}"_‘fcons in the greatest diameter.
Vhile, generally speaking, according to
’--'~'mi.<~a(|1u5ts are more injurious as their
the composition differs from that of
s uman hody, or {rom the elements of
~hich th ', .
e body is normally composed,® it

<y
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Indusirial Dusts
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WEDNESDAY MORNING SESSION
October 13, 1937

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

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

15 difticult to establish a comprehensive
definition for toxic dusts. Sollmann,® after
analysis of various definitions for poison,
felt that it is very difficult to give a definition
which will not be ambiguous in some cases,
but 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 destroying life, or of seriously
endangering health, when it is applied to
the body, externally, or in moderate doses
(to 30 Gm.) internally.”

Some dusts are known to be poisonous.
«while others, in the concentrations usuaily
cncountered, are comparatively harmless.
However, it niay be stated that breathung
dust in high concentration is not desirablc.

According to Fairhall, the damage arisinz
irom the inhalation of toxic dust may Le
either 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 strean:
and carried to other centers which are in
:urn affected.*

It is now well established that exposure
o certain kinds of dusts, such as those con-
:aining considerable quantities of free silica.
has increased the morbidity and mortality
rate- from & diseases ; ywhile me-
:allic dusts, ) !
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have been associated with general systemic
poisoning. Dusts may be swallowed with
saliva, water, or food, and direct 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 years, apparently without seri-
ous damage; some are gradually absorbed
without causing pathological changes.’

All inhaled particles are soluble, at least
to'a small extent. Ii harmless, 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
sofubility of thie solute is an important fac-
tor, but of two substances of approximately
cequal toxicity, the more soluble form
caunses the greater damage. However, sub-
stances of such low solubility as silica may
ultimately produce cxtensive injury.®

Kettle has stated that harmful dusts, if
inhaled into the lungz, may activate a latent
tuberculous infection; they may exaggerate
an active tuberculous lesion or a coincident
infection. 1f sufficient quantities of a harm-
less dust are inhaled. some of it remains in
the lungs and cause: 2 mild degree of fibro-
sis merely througi: mechanical irritation,
but such fibrosis is rever sufficient to inter-
fere with the function of the lung®

Some writers state thar while the influ-
cnce of nonpoisono:s dusts on health is a
debatable subject, zbnormally high death
rates from bronchiziz and pneumonia are
sometimes attributed to chironic exposure to
nontoxic dusts. Larze amounts of dust are
oceasionally  fournd ‘n supposediy normal
langs. at agtopsy.”

According to Drinter. there are four diZ-
ferent types of reaction produced in man by
tlie inhalation of dust. The first and most
important arc the oeumoconio<es, such as
silicosiz and asbesie:is, which cause specine
lung pathoingy and aiten are foliowed by
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pulmonary tuberculosis. The second yy
of reaction is caused by toxic dusts like Jeys

cadmium, and radium. A third type of my ¢

ady follows the inhalation of finely divide
metallic fume particles such as zinc oxig,
and is known as metal fume fever. Ty,

fourth reaction, allergic in character, j !

caused by breathing organic dusts such
polien and certain types of pulverized woyy
and flour. In 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.®

"

3

For various reasons it is difficult to ge
up an absolute classification for dusts
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 3
toxic and an irritant action; while on the
other hand, the poisoning resulting from ex.
posure to a dust may be the combined efieq
of more than one mode of entrance into the

body. However, the following classificatios .

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

I. Qrganic Dusts

Organic dusts arc those which contain
carbon. and werc originally supposed to
come {rom organized substances derived
from animal or plant life. Living dusts
come under this classification. and are
thought to be of the same order of size a:
industrial dusts, with which they are fre-
quently associated. Bacteria are uzually be-
tween 0.5 and 3 microns. except in a few
cases, such as the anthrax bacillus, whick
ranges from 1 to 1.2 micron tn breadth
and 4.5 to 10 microns in length and 10 or 12
microns in diameter. However, it is possi
ble that the larger and heavier varieties,
like the larger and heavier dust particles,
settle due to gravity, and do not remain
suspended in the air.

Many thousands ni
carbon-contaiting, are
by chemical processes.
explosives, cte.

L NONLIFING ORGANIC DUSTS. \:
the name impites, these are comprised o
nanviable puarticles, el may or may et
be inherently toxic or irritant, -
nevertheld SxiMce oAt el
human nrgagy Allerzie”™ dp
ty which : 3

orzanic substances.
made svutheticaliyv
such as dyestufis,
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Industrial Dusts

tecome  hypersensitive,  with  resulting
1sthma, rhinitis, or other disturbances, are
included in this classification,

a. Toxic andjor Irritaut. Toxic or irritamt
dusts are all organic dusts which produce
antoward symptoms, cither systemic or
iocal. Those producing tocal symptoms are
usually described as irritant; those produc-
ing general or systemic symptoms are
termed toxic. A dust may be both toxic and
irritant,

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-
naphthalene. Eye damage due to inflammna-
tion of the cormea has occurred among
workers exposed to methy] violet dust. The
dust from paraphenylene diamine derivatives
is particularly irritating and dangerous,
causing not only 2 severe form of derma-
titis 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 mayv be
zenerated during the handling of powdered
dyes and in preliminary dyeing operations,
particularly the hydro-extractor process,
where particles are disseminated in all di-
rections,” Coal tar and indigo dyves are
substances most ircquently used.
_ Cases” of amblyopia have been reported
lrom exposure to inhalation of. tobacco
dust® It has been found that inhaled to-
lacco dust exerts a nicotine action on the
organism fifteen times greater than that
produced by the same quantity of smoked
tobacco with an equal nicotine content.™

Severe dermatitis is experienced by many
workers handling powder containing T.N.T.,
“‘}ﬁqh is used in making hizh explosives.

1eric acid, which is also used for this pur-
Fose, requires dryving, and in this latter state
has been found to produce a dermatitis.

‘eric acid is alzo the oldest synthetic or-
Tanic dyestufi, Dermatitis occurs among
andlers of sitk with varving frequency,
Jalls determined that a rash occurring

o dnengmroriers tn a sitk factory was due to

1oy .
dys Pt . -
Wt {rom siik cocoons imported from
'\irlca.”

,m}?c.rso"s engaged in the manufacture of
c.mmne and quinine preparations sufer from
I phenomena, which occur for the most

B .
M on exposed parts of the hody., and

Ay be caused by ingestion or by quinine

PRI

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

Dental lesions, oi occupational origin,
have been reported among workers in sugar.
The gingivits caused by sugar dust is clas-
sified as purely mechanical, with later-
developing caries. Digestive disorders,
respiratory conditions. and cutaneous con-
ditions (especially of 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
from cereals may contain 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. \lany apparently innocuous
substances may produce reactions in per-
sons of peculiar personal susceptibility. The
term “allergy” is used to describe this con-
dition of hypersensitiveness or susceptibility,
and allergic phenomena most frequently
manifest themselves in skin reactions. How-
ever, they may cause acute reactions else-
where in the body. \When the respiratory
tract is involved we have such well known
diseases as hay fever or asthma. These
diseases may develep as a result of hyvper-
sensitiveness to such substances as pollens
from plants, horsezair, rabbit’s fur, furs,
feathers. etc, :

For instance, furricrs, workers in clothing
industries who are exposed to wool dust,
etc.. may sutfer from hay fever or asthma.”
1t is unnecessary for the offending dust to
reach the depths of the lungs—giant poilens
for example are resorted to produce their
effect after being czught in the upper res-
piratory passages. Should such an offending
substance be finely zround it could reach
the alveoli and as a resuit probably all
physiologic reactions would be accelerated.™

In a survey of 2 plant where resin is
mixed, ground, and molded. it was found
that 30 per cent of the occupational derma-
titis there was due ‘persensitivity to
hexamethylenctetrar
contained in the dust]
were exposed.®™ Drur
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of cotion spinning, cotton-strippers are 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 to its purely mechanical action, but
still greater care is required in handling
certain kinds, especially woods coming from
abroad, because of the essential oils impreg-
nating them. which when freed in the dust
may affect 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,
olivewaod, California sequoia, etc. All per-
sons who handle these woods are nét in-
jured, only those particularly susceptible to
the substances they contain becoming
affected.™

2. LIING ORGANIC.DUSTS. These
contain particles capable of exhibiting the
phenomena of life* (especially the property
of reproduction or multiplication), such as
bacteria and fungi. They are usually found
in low concentrations and are associated
with nonlivihg 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,
ete. This< discase may occur in two forms:

cutascons (in which the organism affects .

the skin), and pulmonary (when it is inhaled.
as in the form or anthrax known as wooi-
sorters’ dizecase).”

Cases of tetanus, reported in connection
with jute manufacture, were traced to the
raw material. the bacillus having been found
tn the factory dust.® Diphtheria, tubercu-
losis, smallpox, 1yphoid, or other bacillus-
produced diseases, may result from exposure
0 infected dusts. .

Bacterial sensitization can be the cause of
any of the ailergic diseascs. namely, asthma,
rerennial, lay fever. urticaria, angioneurotis
cdema, eczema. or migraine headaches®

b. Fung:. Dusts containing the myceliz
and spores of parasitic {ungi give rise 3
dizcomiort. “Mahster's =
front the dust alone has been reported. I
P’rovence. resds used for ceilings are stacke?
while still wet and undergo fermentatics:
they become covered with a white powder
ta dry {funeus nf the Mucor family: Sjpere.

annoyance and 5"

fon
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trichum dermatodes), which is Scatiergy
when the bark is stripped off. This powd,
is irritating to the skin and mucous mem.
branes. Mycelia and spores of moulds are
commoniy found to cause rashes: for i
stance, the black powder coming irop
macerated sugarcane stalks, Among baske.
makers, the mycelium and spores, in the
farm of a white mould (hyphomycete) from
the rhattan canes used, get shaken out whey
the canes are split, hammered, and oy,
causing painful fissures to develop on the
skin where they alight. '

A form oi asthma or spasmodic cough,
suffered by cotton weavers and known g3
aspergillosis, has been considered due to in.
halation of spores of a mildew which some.
times' occurs on the threads® In a study
of silicosis among miners, made by the
Public Health Service, a number of cases
of typical miliary calcification were en-
countered. Unstained smears of tliose cases

examined were positive for fungus, two

types of Aspergillus fungi being identified
All of the subjects but one were farmers,
teamsters, feedinill workers, or residents of
small agricultural towns where grain i
marketed. Farmers are exposed to fungi in
threshing wheat, baling hay, or handling
various small grains.®

Some other fungus diseases sucl as actino-
mycosis and blastomycosis are associated
with occupational exposure to dust. The
former occurs among workers landling
straw, lay, -grass, vegetable débris contami-
nated with mould, etc. Actinomycosis is
likely to affect people engaged in commercia:
handling, storing, and cleansing of graic
(grain distilleries, flour mills, grain crush-
ing, breweries, and maiting houses, ere.).™

II. Inorganic Dusts

Inorganic compounds are or mineral
origin, not requiring a living organism 1o
produce them.™ A number of dusts not
usually classed as toxic may, under some
conditions. produce untoward erfects on the
human organism. Classified under inorgazi:
are toxic and/or irritant, fbrosiz-procuc-
inz, and nonnbrosis-producing dusts,

%
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ihose whick are inherently ioxic whe

haled, ingested. or otherwise  absori
Among thesegavhich produce svstens
senting, soine PRseltth are. gl irritane.
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zinc, CtC. Irrita:u dust§ are injurious v
reason oI their stromg irritative or corro-
sive properties.

As a rule, inhaled irritant substances im-
mediately cause a reaction in the upper
respiratory tract of such severity that they
are prevented irom reaching the lungs. si-
though they may cause lung damage by
extension of inflammation if the mucous
membrane is corroded.’ Lime, calcium oxide.
and the di-chromates are examples of irri-
tant 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
into the body:

Of the directiy poisonous dusts, the most
widely prevalent are those of certain lead
compounds. particularly the oxide, carbon-
ate and the ciiromate. The dust is readily
absorbed by the mtcous membrane; some
dust passes into the stomach and is dissoived
by the gastric juice. .

According to Fairhall, perforated nasal
septiun is a common occurrence among
workers with Dbi-chromate dusts.* In a
study made Ly the U. S. Public Health
Service it was found that continuous daily
exposure to concentrations ‘of chromic acid
mist greater than 1 miiligram 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
equally toxic. -

In the case of pcisoning irom some heavy
metals, exposure may be to both dust and
vapor.,
shown the safe limit of fotal exposure to
lead oxide dust and fumes to be less than
1S mg. per 10 cubic meters oi air, except

" for prolonged exposure.® In exposire to

mercury dust and vapor, it was shown that
the incidence of chironic mercurialism in-
¢reases rapidly with increasing mercury
toncentration, after such concentration ex-
ceeds 2.0 mg. per 10 cubic meters.”

Alkalis and metallic oxides are common
?uses of dermatoses. Lye, potash znd
“:_‘e are known to cause irritation to pias-

TS, cement-makers, bricklayers, mazons,

. }EOnecutters, modellers, and metal platers.™

. Ceration and perforation of the nasal zep-
"R occur among workers exposed to the

SOt of sodn as N A N
a ash; systemic poisoning slso

Sceurs { : Y P S &

dust.n

C - .
35es of dermatitis, scleroderma and can-

For instance, investigations nave

rom inhalation of calcium cyanimide

cer are reported to have been caused by
exposure to dust of arsenic compounds.
Certain aluminum salts are skin irritants
and aluminum dusts may contribute to the
infection of skin and mucous membrancs,
through mechanical action.

L. Fibrosis-Producing Dusts. The most
important of these are the inorganic. slightly
soluble dusts which cause fibrous changes
in the lung tissues, some of which are seri-
ovus, 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 degree of
fibrosis of the lung. Moreover, there seems
1o be no evidence that any other constituent
of ordinary dusts can influence so unfavotra-
Lly a pulmonary infection.®

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 prneumoconiosis characterized by nodu-
lar fibrosis has to date been shown clini-
cally and experimentaily to be associated
only with the inhalation of dusts containing
iree silica, i

Since this dust, to exert its harmiul 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 effect produced. The silica must be
present in the air in particles small enough
to enter the finer air spaces and of such
dimensions that the phagocytic cells may
caguli them. The greater majority of par-
tcles found upon microscopic examination
oi the lung fall within the limits of irom
I to 3 microns.® Examples of siliceous dusts
are granite, quartz, sand, pumice, slate, etc.

In a recent study among anthracite miners,
the correlations between exposure to dust
(which contained silica} and the evidence
of constitutional changes left little doukt
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, sothe degree ot change
in the pulmonary tissue may result. In this
respect asbestos dust seems to be unigue
among silicates in the prevalence and se-
verity of the diseasc it causes.”

The chief (Iimmm;_betwccn silicosis and
conditions * dugd¥é: simple reactions fanszed
Ly other dus_E- the active proliférative
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reaction in the tissues which resulis in Dust may be cntrapped at its source t,..,? jovess
progressive nodulation. Silicosis, when once  suction devices and thus removed and ¢of f & wctive ¥
established, strongly pred:sposes the lungs lected. Familiar examples are exhaust 11006:; i nds ¥
to infection, especially with the tubercle in grinding operations, and the devices useq G0 Gen
bacillus. Chronic interstittal pnewnonia, in rock drilling, ; ;iuégkt-_-«..::
chronic bronchitis, and emphysema are ire- Generally speaking, the exhaust vemijy, [ Vedics L
Q}!{em complications of advanced degrees of  tion method, where applicable, is to be pre. clésﬁ}’ G
silicosis.

ferred in controlling 3 dust hazard. Wate,
may be used to entrap dust and prevent iy
dispersal, and under certain circimstances
it may be of advantage to combine the uge
of water and the use of suction. Sometimes
a dusty process can be completely enclosed
in a sealed room or compartment. It musgt
be remembered, however, that any mechan;.
cal device of this kind offers 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 from mes

The relation of the acute respiratory in-
fections to the reaction due to dusts other
than free silica has never been established,
though a heightened incidence has often
heen shown statistically in workers in dusty
trades. It is fairly certaiu that a dust dam-
aged lung, whatever the cause, fares much
worse if an acute infection does supervene
upon it

{n a study conducted by the U, S. Public
Health Service among marble finishers in

_ Vermont, it was found ti:at marble dust

e T S, A YR A
w3

" when inhaled in the concentrations found in  dust, and there are many npes of respira- ©  one € =€
the examined plants produced a mild, bi- tory protective devices now available. These 3 preve=cm.
lateral, linear fibrosis in some cases, but 10 are gemerally of two types: those which The et
serious lung changes were noted and there provide fresh air from an uncontaminated to iz Tl
was no disability due to the dust, even source and those which rely upon a filtering mentx e
aiter vears of exposure.™ medium for removing dust from the air } . dose == F
¢. Nonfibrosis-Producing Dusts. These breathed. \Vhere the use of such 2 dev:xcc e ;!":;‘
are } : N i5 indicated, only one of the tvpes approved whics mngni
are inert, that is, they do not cause fibrous by the U. S. B £ hould be eammin.
© tissue to be produced, but may become o the L. o Bureau ?b* "}?s 15 1o ks  the —nr in
encapsulated or lie free in the tissues: or used. As a rule, it may be sald that masks, plorT=

respirators, or other sucl protective device Jt shouie b
should be used only where exposure to the ploymes &
dust is intermittent and Drief, or where for W= DO
some unusual condition makes a more ade-

theyr are absorbed without production of
fibrous tissue. Included among them are
alundum, coal, corundum, criery, limestone,

-

-

raagnesite. marble. plaster of paris (gvp-
sum), and polisher's rouge.

Dust Controi

Engineering and wmedical conerol are the
tvo most important factors in combating
tne induserial dust bazard. and are to a Jarae
extent complementary., ’

Lagincering Coutrol. A+ Lanza® has
swafed i & recent paper. Tirois a2 basic
nrinciple in dealing with a duss hazard that
e dust should be attacked z: itz point of
rizin and thus prevemed irom being dis-
seminated into the atmospite After the
cdust has been spread threugi-ut the air it
is difficult to deal wihth it and reliance nmust
Le placed on individual protesinn, which is
mever wholly saristactory.

Lanza further cizes variou: methods used
in coutrolling dust. These will be reviewed
Iast briefly, since a raper d: o with the
‘ect of dust contrgl in dewnil. il fnllow
<12 this program.

oo

inciade. th

quate dust control impracticable.®

Where bacteria or other living dusts in
the air are associated with a process, steri-
lization methods such as increazed temipera-
ture. ultraviolet radiation, and c¢hemicals
ike chiorine or other bactericidal sulistances,
may be of use. Pasteurization temperature
{about 140° T.) will Kill most organisms
except those bearing spores. Stecam dizin-
fection is used for horsehair, and proves to
hbe practicable 1f the temperature does nut

-exceed 230° F. Wool fibres. owever, lose

their elasticity by steam disiniection, and
the “Duckering” process now uzed in Eng-
arnd includes soaking of the weol in a form-
aidehyde solution, and drving in a current
of air ar a temperature of 163° F.* There
are Iew occupations in whick there would
he a sufficient concentration of dead bac-

teria to cauge uatoward efiects in man.
R . .
In the cafpget ‘dusts prodpeuy external

irrization,

:g?;m protective measures may
Yetasent—nratecsive  <lothing.
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{ndusivial Dusts

ADProns; as weil as pro-
:ccli\'c salves, oiniments, or other com-
sounds to delay v diminish the irritant
~=tion. General reies for hygiene and good
ousekeeping should also be observed.

iedical Contrel. Equally important, and
closely interrelated with the engineering
ohase. is medicai control of occupational
kazards. In additica to directing-the proper
placement of new workers, anq guarding m'e
tealth of all empisvees, medical control is
a check on the eZcacy of the engineering
control methods aiready instituted, or a
measure of the nesd for new protective de-
vices.

It has been :z:zted that “Industry has
found that the best way to treat industrial
injuries and illness is to prevent them.™
and medical cor:irol, through preemploy-
ment and periodic physical examinations. is
one of the most immportant factors in such
prevention,

The preemplovment examination is made
to determine the employee’s physical and
mental fitness for work, It serves to dis-
close the presenz2 of any contagious dis-
case, teveals any minor physical defects
which might later Zecome serious, or whether
the examinee’s c¢:zdition precludes his em-
plorment in certziz or in all tvpes of work,
ft should be remembered that such preem-
ployment examirz:ions are not to be made
for the purpose <  eliminating an employee,
but rather for al’:zating him to the type of
work for which =2 is physically suited. A
worker should t: ziven employment unless
Wtally unfit, or unless his disability, cven
though slight, w:=id cause him to he a haz-

“ard to himself #- his associates. Further-

more, the prz:ice of preemployment
¢Xaminations shzuld be extended to include
Executives and ¢=aials of industrial organi-

ations,

"T}.'e purposz of periodic physical
ffa*f}lﬂations iz 0 secure and maintain
»avsical fitness =zd thereby lengthen work
3fans™ Reexar:zation.of employees some-
mes results in <2 discovery of defects and
“=abilities whic* were not observed at the

nt. In such cases. an o¢-
ment should be made to
R, employment, but resnove
“* risk of permznent injury.

L\,Rf“‘{mination of emplovees is required
;{l..(;‘.v In certaiz occupations in which the
~UINZ of poisszous or otherwise deleteri-

ous . .
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 irequency
oi examinations should be determined by
the medical director, unless otherwise speci-
fled by law. Those exposed to known occu-
pational disease hazards may have weekly
or monthiy 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 §. 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 il
health, and the developinent 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 zoes double for acquiring
knowledgze to the end that the whole problem
may reach ultimate solution. Right now our
knowledge of the problem is it big chunks,
loosely put together and largely empirical.

There are estimates only to judge the mag-
nitude of the dust health problem, and it is so
closely associated with other heaith problems
that a clean-cut estimaie oi it alone is im-
possible. We do know that it is great in the
aggregate, and for the individual plant it may
be.very bothersome and expensive.

Wha: actually makes quartz dust cause

silicosis is not known. It does, so the air

. hreathed by workmen must ot contain harm-
ful quantites of respirable guartz dust. Inex-

case due to the Inhalation of Dust.”™ The ey,

cosis.’ Symposium on Silicosis. California Tuber,
losis Atsociati isco, 1937. ber
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3 Middieton. E. L. *“Industrial Pulmonary Dy,
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3 Dreessen, Waldemar C.  "Effect of Inhaly
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* Newquist, M. N. “Medical Service in Indusyy
and Workmen's Compensation Laws." America,
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31 “\edieal Care of Industrial Workers” ¥,
tional Industrial Conference Board, Inc. Ney

pensive methods for making the air clean are
still in the realm of dreams. Much work must
be done to know more about silicosis and
more how to make atmospheres safe incxpen-
sizely. As an accident prevention job, dust
control lies almost eutirely within the admia-
istrative responsibility. The control measures
are capital expenditures of considerable size.

A plans with a dust hazard s sick, it needs
an expert diagnosis and sciertinc treatment,
which may include expensive major wpera-
tions. Home remedies are seidom much good,
and supervision and employee safety con-
scipusness alone cannot accompiish anything.
There max be observed in countless shops
installations for exhausting dust which are

derisively called “tin knocker™ jobs in which
the horsesower dissinated is out of afl pro-
portion to the air-borne dust moved. Tounage
cfficiency of material moved may be the proper
vardstick {ar pneumatic convevors but if the
materiai t5 be moved is air, contaminated with
nearly we'ghtless particles of cust. the entire
health Lazard can lie in the half of one pet
cent of material net moved.
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E) o o .
2= 2ulting freedom from dustiness was so satis-
“tactory that efficiency held little interest to
$the owner. This is exceptional, however, and
aco-Siticosis ameng » £ ¥Ly offer the opinion that dust suppression jobs
iic Health Bullgﬁn 2 g ~;'hould be engineered. -
£ A dust-suppression installation is a safety
evice, designed and operated to provide pro-

-
e

. I 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-
tend that the engineer who writes, the speci-

R. “Silicosis

‘nal Silicosis Gz
- 14, 1936 c%
.e, Jones, Drces,e,‘-.

al Pulmonary v
ust.” The L.:'

"Effect of Inhales®

ection against possible disedse and provide a
Vermont Marhj, -

ase of security which must be absolute. Its

1 Service R‘E% Lifety is not rushing air and rattling chips but
Frevention of Sit ;. minimal residual dustiness. There is no
o to33 s Tubert ore pathetic defeat for a dust control job
Siarviee in Industry , fogtthan to find faith in its effectiveness so low

ws.""  Ameries

il Workers” X, <
Board, Inc v

that workers must wear respirators to find
'the reasonable safety that was expected from
ithe hoods, ducts and fans.

(AT

Diagnosis and Control
s

.Let us examine some of the features by
#:; which we recognize this dust hazard problem,
b-leaving out the socio-legal aspects.
=In order to develop more fully the engi-
sneer’s place in this dust control program, it
eems desirable to separate as sharply as we
'tan the diagnostic considerations from those
swhich deal with control. In the first com-
g.partment we can place all the analytical com-
onents which describe the hazard and its
posure, the probability of its producing ill
ezith and all the rest of the medical and
dustrial hygiene facts which make out 2
£ase against the existing dust. In the second
compartment place the knowicdge oi physics
and engineering necessary to plan the dust
ntrol program and so design it that when
~installed its performance follows prediction
T -that the probability of industrial dicease is
educed to insignificance.

the air clean ir
Much work must -

‘ention job, dust_,
ithin the admin” " §
:ontrol measures
nsiderable size.
is sick, it needs
1tific treatment,
2 major opers-
iom much good, { :
‘ee safety cone f
aplish anything.
countless shops
dust which are ;’
" jobs in which "
out of ali proe--
aoved. Tonnage ;’
ay be the proper
>yors but if the
ataminated with
dust, the entire
Kalf of one pef

The Industrial Hygienist

\QOur first feature of interest would nraturally

22silica-bearing and other dusts which nike up
%+ the dust health hazard. Much might be said
QY0 advantage about the quality and quantity
of hazard in many dusts. The acquiring of
-this knowledge has been, and must remain a

i, medical problem. It involves gross and micro-
(~3copic pathology and x-rays, and experimental
sanimals. Engineers do not talk that language.
‘:‘;,.;;!ndustrial hygienists do; they are a happy
<Y Combination, half doctor and half engineer,
!'Many of them are quite capable of handling
sthe dust health hazard in all its phases ot
Avestigation and control. For the purpase of
discussion I throw their interest in with

dust supression %
10 good. There ;-
hat were neves :

Ny ops?'. The ':

the specific and relative toxicity of silica.

fications of hazard and dust tolerance is reaily
an industrial hygienist, and is using a very
much broader knowledge than enginecring

_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 only counted and classified by particy-
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 anal-
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 ot 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 prese
hygienists E@ne that quartz ‘gdgst is’ safe
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Cgystem. Loss at the b
“nd loss in the ducts :
Those are all principles of physics whicy:§ - 7, ;p:hgci;g:a;m;s;dta::
explain the behavior of dust and upon whig § @ o204 erosion
dust free, and is very difficult and expensive  engineering practice must be based. They: pressu oo of 2 ks
»  to achieve and maintain. The declaration of  must be understood and be taken into accoung': - . The selecﬂoti! o 13‘ f
safety of the installations must remain in the  Dust control is not a matter only of genergj- ] is '3 mauer ot @ mr
hands of the medical and hygiene groups i1 vemilation; the engineer must study the pro. §  POWET consumption i\t
whose hands now lies the responsibility for duction as well as the dispersion. The prob]cm: ple, fans follow ;e!}-:at:
determining the hazard. ’ should be analyzed to determine the applig.: ] must know the behav:

helow five million particles, They seem will-  trical phenomena which bear upon dust ez
ing to graduate upward to 20 million for haviot, ¢ 3
medium silica and 50 million for low silica
percentages. Five million particles is virtually

Py ; . ial fic
We now enter the chapter of our discussion  bility of segregation, enclosure, wetting, locat . pelier fw%rgf;ﬂncc

intended to demonstrate that dust control is exhaust and general ventilation. ! 8 _other fan o 4
an engineering job, that it must be given In some instances, substitution of non-haz. *§ - More p {;'“a;‘fd ;
scentific treatment, not guess work, applying  ardous material, or non-dust-producing oper. -§ 80 Into ¢ eravitario
engineering methods which are based upon 2 atjons may have specific application, and they : §. “I‘d;gndo gds upon
knowledge of physical law, the behavior of should be explored first, This implies plant- method ep;n a0y e
dust, the performance of air-moving machin- engineering. I am ctonvinced that many bad»’ alcula?%l} gf thc
ers, etc. installations are bad because plant engincering . § €486 @ 1s;: 3;3: of ¢
. was not used. In the designing of exhaust : mination Oi CSI'CTOHQS :
Prerequisite Knowledge systems installed to capture the dust at the § bd‘?‘"o' o d i)f <o, wh
i . L ) points of generation, the physical behavior of .§ = # filter, an i
i Let me recite briefly, a few of the things .. g . ; i}  perform, how big it s

o : s . ! air moving toward hoods and in ducts must <§ h
fi-’ which, in my opinion, the engineer should {4 ynown, and that knowledge used. Each.]  resistance and how mu
know to do this job correctly. He must know sy y ist of : . say nothing of their
ystemn mnust consist of collection hoods. pip-* A .
how to make 2 survey. Surveys depend upon o 2ir_cleaning plant and a source of suction,;§ - felation to cleaning, ac
sampling, and sampling is not a catch-as-  Before selecting a hood for a job the engineer£§-  items for accurate engi
catch-can proposition. It involves the place, o+ know dust dispersion by dynamic pro-§- " Apparatus to check t
the time, the frequency, the amount in a sam- F

= jection as well as dust dispersion by air cur-S§

ple, and the number of samples so that maxi- rents, and design the hood accordingly. ;
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,  The aero-dynamic characteristics of suction *§ " The Dc
as distinguished from large masses of non- hoods appear to be little known because lire .

respirable dust which complicate the picture. thought was given to them in designisg i} =

He must know How to observe the sources of thousands of hoods which can be found every- . o
d;xst floods as distinguished from conditions where in industry. All the possgiiity ‘.’ZE » ;- Chief Su:
of normal dustiness, He must know the entrapping dust and much of the efficiency of '}~ . . .
sources of dust and the principles involved the system lies in this factor. Air velocir, 1§+ Considerable confusi

"

Q)

i S

Knowledge Needed”

in the dispersion of dust. He must determine static suction, and rate of air flow are afl J f‘m » I{: Just X:;to;s
- how much dust enters the problem because it related, and they must be known. It is esse- :§. ‘tox’: mj tc.prtch engir.
. {s part of the material, and what dust is tial to use high velocity of air in certain typs § - 1:: wzao . v:n cagSL
created in the process by the fracturing of the of exhaust systems to entrap dust projected - tw:s c\i’pnnesemust we
material, at high velocities as in the case of a granmit -§ - iheiéiﬁ;rcts to solve th.

Any less survey cannot tell the engineer surfacing machine, and fow velocities must b The physician th
what his task of dust control is. To visualize used in others, as in the case of cleaning 3 - e el the

. must be able to tell the
%, are dangerous and wh:
"~ know how those dusts
“-_the manner in which t©
.must be trained in the
. sons who are to be e

. dust, and to discover t.
. diseased, or are pect
g dust disease. He must

JBirst signs of disease
. txposed to dust, and

that task intelligently he should kimow the asbestos fibre of dust to prevent wasting g
physics of Brownian motion, laws of resist- material. E:
ance to the motion of particles moving in air, Quantity of air and its velocity must b -
both when the air is in turbulence and for determined, then the piping should be de;-¥~
stream-line motion. He should know terminal, _ .sisned—tor-take iMoo account the behavior of =¥
velocities, movements due t¢” Céntrifugal mo-  air-flow through pipes at low and high veloc- 2
tion; flocculation and the effects of air motion  ities. Where the problem is complicated by 3
and the effects of humidification on it. He the large gized.garticles which go along with §
must know all about the difficulties of wetting  the fine dést v-these behavé st be taker=
and what is known about overcoming these . into acco ressure josses are very impor-

difficulties. He shouid know the several elec- tant elenfmf: in ‘the design of apﬁ:xhzuﬂ -

.
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“?”;pc design must take into account the gage cient air to be exhausted is part of the prob-

@ -a matter of calculation, not guess work.
' 88 power consumption in the system is calcula- 1. You are dealing with hazardous mate-
SF ble, fans follow certain laws, so the engineer rial so small in size and so little of it by

3 %election of gravitation, inertial or filtration

Zralculation for any methods requires knowl-
5% edge of discharge through stacks, the deter-

£say nothing of their- proper location with  of this sort to date is “Fundamentals Relating
! =relation to cleaning, accessibility, etc., are all 45 the Design and Operation of Exhaust
% items for accurate engineering determination. Systems” developed under American Stand-

" vious upon even casual thought that _the —chemist and the petrographer. It is not the

_.ﬁxeir efforts to solve the problem. dust in a given industrial atmosphere. That,

- must be able to tell the engineer what dusts 1S not the physician’s function to devise

. Drst signs of disease in workers who are example, requires
*-1.8Xposed to dust, and must be prepared to occupational hist¢t¥,
. 32
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: : tem. Loss at the hoods, loss at the bends, tions must be known and used. Performance
" nd loss in the ducts must not be guessed at.  cannot be left to guess work. Supplying suff-

¢ the metal and reinforcing to withstand  lem. The same may be said of heating.
Cpressures and erosion. -

22 e selection of a fan and its motive power Do I give the problem too severe 2 build

up? I think not. Remember these two things:

Ftoust know the behavior of axial flow, pro-  weight that it is as invisible as the air that
peller type, radial flow, paddle wheet and bears it.

2. Physical laws involved in the behavior
of dust aad 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 1 know of many where 60 to 80 thousand
dollars is involved..

" More physics and engineering calculation
oes into the air-cleaning apparatus. The

*method depends upon what the dust is, the

mination of sizes of settling chambers; the
behavior of cyclones. The use or non-use of . The need for this much engineering is rec-
2 filter, and if so, what type, how it should ognized by men who know. Already much
perform, how big it should be, what kind of  has been done toward getting the knowledge
resistance and how much each kind offers, to  into handbook shape. Perhaps the best job

! Apparatus to check the behavior of installa- ards Association procedure,

.

The Doctor’s Part in Controlling Dust Hazards
By A.D. LAZENBY, M.D,, F.A.CS.
Chief Surgeon, Maryland Casuailty Co., Baltimore, Maryland

Considerable confusion has existed in the recognize the disease when it is fully de-
Past as to just what is the physician's func- veloped.
-tion in the prevention of dust diseases, and It is not necessarily the physician’s func-
just what is the engineer's. It is very ob- tion to analyze dust. That is a task for the

ety

22T T O W e A 5 o L D

*wo sciences must work-hand in hand in  physician's function to count the particles of
" The physician through his special training  in reality, is the function of the engineer. It

are dangerous and what are not. He must ventilating equipment for the removal of
know how those dusts enter the body and dust, nor even to be more than an adviser
¢ manrer in which they do their harm. He 3s to the means that must be adopted to
must be trained in the examination of per- render the atmosphere safe.
sons who are to be employed to work in The physician nevertheless must correlate
dust, and to discover those who are already  with his medical knowledge and with his
diseased, or are peculiarly susceptible -to— studies eithe industrial worker the findings
dust disease. He must be able to detect the of the engineer.

I
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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 thc
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, especiaily 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 inhaied 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 {fauity. 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 Harmful

The disease of particular interest to us
today, silicosis, owas its harmful effects very
largely to a harmful chemical reaction oc-
curring bétween silica dioxide and the body
tissues. It so happens that silica dioxide is
decidedly a tissve _irritant to the body, -r2-
gardless of the'| part of the body it invades,
it causes local irritation, local destruction
of tissue, and the replacement of that ussue
by scars.

Thus, given a dust containing sxhca 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.

:

e 4 Kot
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We have no real Lnoxsiedge as to frug
figures, but as a simple rule, we can adop:
for practical purposes the thought that the
human body can withstand successfully 5

concentration of dust containing 100 per cent.§. ~ :

siica_aioxide in 2 particulate size less thay:
10 microns, in a concentration not in excess-

of 5,000,000 particles per cubic foot. If we:
decrease the percentage of silica dioxide!
present in the dust, we can corrcspondmgiy\
increase the concentration with comparauw
safety, We must, of course;-take into ¢,
count the pottion of the worker's time spcm
in the dusty atmosphere.

To arrive at a rough conception of a saie
atmosphere, we multiply the percentage of
free silica in a given dust by the total num.:.
ber of particles per cubic foot. If the result}
is under 3,000,000 the condition may be con-%.
sidered relatively safe. If the restilt is over¥
5,000.000 the condition must be regarded as:

unsafe. 3k

Bear in mind too that stxcosns is cssenually,
a disease of great chronicity. Except ind
few exceptional instances it will require:
from seven to thirty years for a worker oL
develop advanced silicosis. It is evident too%
that coincident dusts may either retard th
development of silicosis or hasten it. Recents
research seems to indicate that the admx.x..
ture of aluminum dust to a silicious dust}

will greatly inhibit the reaction of the lattcr.; )

whereas a silicious dust combined with some=

atkaline coincident dusts may hasten the de-xl

velopment of silicosis. - 3

Much research is now under way in prob—"
lems such as this, We havé never learned ho¥ :
to cure silicosis, but we are Jearning rapldl7 }
how to prevent it. Qur knowledge in
respect seems to be limited to the removal of3 Y
dust from the breathing zone of the worktf-f
Later discoveries may show us how 07
modify existing dusts with cou:amm@t’

dusts that will render silica dioxide mnocﬂ“ \

ous.
Owing to its very great chronicity, it " 3

only the rare case who actually devciOP‘i' L
- 3isabling silicosis during his industrial lft3

time. It is realized, of course, that ex
tional instances take place, but the comctd ;
ravages of age usually keep pace with b
effects of dust, so that much ~¢ the
zb\lxty usually attributed to silicosts is ofw"
in fact, cmally attributable to other ¢ A
eases orf wcities which advaneing ¥¢
bring in t wake. To.mgghte grddl
exitcosxs, e pcryl not only";» th

worker himself, but hi:
and the public generall
ing susceptibility to tube

Complicated by

* Silicosis per se does n
s a complicating factc

.. _recovers despite treatr

“vidual so afflicted is =

- .abled himself, but a de

with whom he comes in
the fellow worker who
So perhaps the most

which the services of the
trade are necessary are-
discovering and barring
2 silicious dust those p
ready have arrested tu:
ondly, discovering those
- posed to dust, possibly

* whom tuberculous infec

veloped.

“ It is well recognized
should be exposed to d
dioxide until he has un

" physical examination,

made and interpreted

'chest. It is likewise ob

miliar with silicosis tha
exposed to silicious dus

“the privilege of frequer

tions and x-rays of the
to discover the existence
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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 coié of
the electrode used.

These latter operations may provide ex-
posure 1o 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 air. Drinker and his associates® suggest
15 milligrams per cubic meter as a safe limit
where workers are exposed to the fumes of
zine oxide, provided the fumes of such im-
purities as lead, cadmium, and arsenic are
not also present in harmful 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-
mospheri¢ concentrations varying from .6 to
7.2 milligrams of mercury per 10 cubic
meters of air,

ek A

~~L{&S5Tthan 3 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 alt
cases that developed under such exposure
were mild, Canavan and his associates’ re-
ported upon a case of chronmic manganese
poisoning which developed following exp
sure to manganese dust, where the concentr
tion in the atmosphere was -from 10 to

milligrams per cubic meter of air, 9 to 12 pi
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 The
reaction set up in the body is not directly
attributable to the toxic metal, or dependents
upon the inherent toxicity of the metal par..
ticles inhaled. The superficial action of the
finely divided metai destroys.the tissues, anq
the absorption of these altered body proteins
affects the individual much the same 2
typhoid inoculation or the injection of other
foreign proteins. K

Metal fume fever has long been recognized
as an industrial disease. Other terms com-
monly applied to the condition are: “Brass.
founders’ ague,” “brass chills,” “zinc fever?”,
or “zinc chills,” “spelter shakes,” ete. For.:
merly it was thought due to the poisonous?
effects of zinc and zinc alloys. Various*§
workers in the past quarter century have
shown, however, that it may be producedby
the fumes of metals other than zinc; notably,
copper, magnesium, manganese, and probabir-
lead. Koelsch® in 1923 reported upon the?
occurrence of metal fume fever among em:;

ployees in a copper rolling mill. f‘ the fever has disappe

. white blood cells ap;
- bearing upon the der
- munity established.

. This probably acco

Investigation showed the men to be w ork~
ing under conditions which caused them to
breathe air containing heavy concentratzons‘ s
of copper dust. The symptoms resembled:
“brass founders’ ague.” In his report ht-
quotes Kissalt® as showing that mercury
nickel, and probably other heavy metals
when inhaled in vaporized form caused®
symptoms similar to those of “brass foul“1
ers’ ague.”

Drinker and his associates in 1927 IR affecting new emplo

ported that men experimentally cxposed W
iumes of magnesium developed the classi
symptoms of metal fume fever, i

Clinical Picture of Metal Fume Fchf;g

The clinical manifestations of metal fur;
fever are as follows: At the end of the d"-
or 2 to 12 hours following exposure to me f"
fumes, the individual notices a dryness ¢
the throat in addition to the metallic w‘f-
which most workers commonly experien®: ﬁ
during exposure, A feeling of tightness
the chest, varying with the exposure, ustt ;
indicates the severity of chills and fev ‘:

iy complaw %
1owed by sweating and general wcakness' :
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ver osure to extreme cold may hasten the
he term “p, it of fever and chills, but as a rule _the
in the ¢} ker awakens from sleep with a high

perature and chills, which are quite simi-

is «not diy, “to the chills and fever experienced in
L or dependey §astacks of malaria. After they have devel-
the meta] p% - nothing in the way of extra covers or

i action of 4 §
tlie tissues g
vad B

1 body protet;.
the Same z
2Ction of othe

ot baths appears to affect these chills.
oward the end of the attack t{te individ}xal
seats profusely and is left with a {eelmg
%f marked weakness. In the majority of
‘Lces some weakness is still felt the next
y. Itis commonly believed that hot baths
and.hot drinks of tea or lemonade may suc-
in partially aborting the attacks, if
~giken at the first sign of respiratory difficulty
such as a dry throat or tight sensation in
“the chest. Drinker and his corworkers*® by
their experimental work  were unable to
ow that even excessive “sweating” of an
‘individual 2 to 4 hours after exposure al-
tered the reactions in any manner.

Examination of the blood of workers

2en recogni
i terms cony B
mare: B

zinc fevers.
es,” etc. Fop.
the poisonons
Jys. Variogs
century haye
¢ produced by
zine ; notably,

and probably -suffering from metal fume fever shows a
ed upon the ‘gradual increase in t}zc polymorphonucleat:
T among em."F " :leukocytes which begins toward the end of

. zES the attack and persists for some time after

1 to be wor‘kw
used them to”

~~the fever has disappeared. This increase in
. white blood cells appears to have a direct
¥.- bearing upon the degree of temporary im<

-,o: c::::::g?:; o .munity established.

is report he | 7 Th.is .prob.af.)ly accounts .for another char-
1at mercury, acteristic clinical observation. The workers
cavy metals are most likely to be affected after a vacation
‘orm  caused period. More cases develop after a holiday

or on the first day of the week, after an
absence of one or two days from exposure.
The condition is found  more frequently

brass found-

”elx ;Z‘:z dr:c; affecting new employees or old employees
he classical . Teturning to work after a prolonged absence
irom exposure.
As a rule, gastrointestinal disturbances are_
‘me Fever seldom complained of except in cases where
exposure has been to fumes of substances
metal fume affecting the digestive system. For instance,
. of the day, it is well known that zine coated metals con-
1re to metal tain other toxic metals as impurities. The
dryness of welding and cutting of these release the
ctallic taste toxic substances together with the fumes
_experience - from the zinc, ds well as fumes from certain
ightness of fluxes which are used.
are, usually We have no conclusive evidence regarding
and {evc_r __Chronig effects.nroduced-bycepested expo-
2s the indi- sure to zinc fumes. A study of workers in
fever and brass foundries™ showed that the group ex-
sation, fol- periencing attacks of metal fume fever were
2akness.

in 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
a 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
rontoxic, and of the conclusions expressed
by Drinker and Fairhall* regarding the hy-

“gienic position of zinc, it is difficult to show

why chronic illness should result from ex-
posures producing simple metal fume fever.
It would seem, however, that in considera-
tion of the recent work 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 be over-
looked, unless the physician considers occu-
pational environment. The condition may
simulate attacks oI grippe or bronchitis; or,
if in a malarial recion it may be mistaken for
a fresh attack or a relapse from a former
attack of malaria Careful study of the
blood will aid in diagnosis; those suffering
with grippe or bronchitis seldom show the
increase in white cells usually found present
in persons suffering from metal fume fever,
while those with malaria usually show the
organisms present in their blood. The dura-
tion of symptoms is usually less in the case
of metal fume fever.

However, it is not uncommon to find per-
sistent rales upon examination of the chest
several days after an attack. However, in
persons with grippe or bronchitis, these
rales {Tpzodmlly assogj _,.y_“i;.h a2 shighem9

elevatifyy WhEne . ,
persistg} s, uncompli-; ..
dducing nyetal”

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

tion has resulted in incomplete combustion -

of the gas and the liberation of carbon
monoxide gas.

Doig and McLaughlin® reported upon an
iliness affecting welders of galvanized metal,
using an electric arc. The men complained
of lung irritation so severe that their spu-
tum was often blood-tinged. Investigation
showed this to be caused by excessive con-
centrations 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
by metals may develop in an acute or sub-
acute form, as a result 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
entering 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

nat be ahcorhed 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 zine, are more com-
mon constituents of body tissue. The action
of these toxic metals is generally cumulative

and no immunity, temporary or permanent, _mdustrxal exposures to but slight concentrs’ ..

may be established if exposure is t

sufficient concentranons
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toxic, the possibility of poisoning from i
haling fumes generated in the processitig of
any metal should always be given considera.~
tion. While zinc itself may be relat:vd,
nontoxic, it is seldom used in industry jp ¢*
form free from toxic substances such g7
lead, arsenic, selenium, cadmium, and mzn’
others. Ry
Following the initial attack of metal fumc, !
fever, because of the temporary immunity
which they develop, workers may continue -
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 whick<
have cumulative effects and later lead to 2y
chronic poisoning. If atmospheric concentra- §
tions of the fumes are kept below thoscf .
capable of producing metal fume fever in the 1 3
new worker, the chances of chronic po:son-
ing by the toxic metals present as impurities 3
are definitely reduced. g3

i

purities may be present in amounts sufficient’s

to lead to chronic illnesses later, although"
the concentration of fumes has never pro-r -
duced metal fume fever.

bty

Clinical Picture of Chronic Ponsonmz -
by Metal Fumes

«wy,

The symptoms produced “by poisoning
from metal fumes will. vary. Some metals’
affect chiefly the nervous system, others the'i§
lining of the blood mpd]arnes, while others
exert most characteristic injury upon tht‘f
blood-forming organs.

Generally speaking, the clinical picture Of'
mctal fume fever, regardless of the met)f
responsible, varies only in severity, whiled

that of metal poisoning per se varies witb < -

the particular metal fume inhaled and with £
the degree of exposure. For exampls :

massive doses of lead fumes inhaled may :f

produce such acute conditions as lead ence
alitis and severe gastrointestinal com
cations ; while continued exposure to smallef %
concentrations will cause such chrom°

changes as anemia, lead palsy, and chromc 4 %

nephritis.

Exposure to heavy concentrations of mef~=3
cury vapor leads to acute nephritis, saliva-g
tion, and diarrhea, while the more commod’y
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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

for protection against lead dust, the use of .

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
substitusion 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.

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

Ternstedt Manufacturing Division, General Motors Corporation, Detroit, Michigan ¥

The industrial physician is responsible for
the heaith of all employees in his plant, in
so far as their health may be affected by
their occupations and their environment.
Conscquently 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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Prevent the ingestion of lead :

~§ i have been deposited on the

. 20dy of men while working ar
ng tanks,

- In general in all electrolytic
Tespective of the constituent
* only tvo gases are liberated,
anode and hydrogen at the ¢
_the anode efficiency is always
Cathode efficiency relatively 1

-e relation of two hydrogen
1€ gas from.the-anode is n
ared with that at the cathod

 The amount of oxygen and
as such, is of no cor
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WEDNESDAY LUNCHEON SESSION
Qctober 13, 1937

The annual meeting of the ASSE-
Engineering Section of the National Sajety
Councit followed a luncheon and cenvened
with D. L. Royer, OCcean Accident and
Guarantee Corporation, New York City,
general chairman, presiding. All reports had

been mimeographed, and copies were dis-

tributed at the luncheon.

A report of the address delivered at the
meeting by Elner A. Holbrouk, dean of the
Schools of Engineering and Mines, Univer-
sity of Pittsburgh, Pittsburgh, Pa., wiil be
found clsewhere in this record.

ey

9

The re;ort of the nominating commids.
was presezted by C. \W. Smith, chaimm®.
Other members of the committee \\'ef,tt
S. Regula. S. E. Whiting, Dr. M. G. L)%
and R. F. Thalner. The committee’s list .
otficers, as elected; will be found it ¥
section of the Congress Transactions. q“_'

Other szssions sponsored by the A&j'
Engineerjgz Scction included those on =* -
Useof A P Tndustriat Dastsy* “Pressiis
Vessels,”Stedadustrial Fumes, Ga-‘ﬁi e
; . Training,” and. “>31¢
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;#‘se‘ some similarity of procedure in di-
BOT2 the work of any man on any jobs but
ung dustriecs cmploy such different
under such a wide variety
s, and place such a diver-

Yififferent in
3 4'“5 of people,

any supervisory training course for any par-
ticular industry lies within that industry. We
must go out and sce how our job is being
supervised now; analyze the procedure of
every foreman and supervisor ; compare them

X Rk e
? Cach ¢, %ﬁaﬂ?f'.9'rc:;nit§;zfircmcnts apon them that the  and select the best; look upon supervision as
I safy, ‘;“{gﬂ‘;}e{m of supervisory training in its more @ process in itself, and sce how best to direct
= ’;;en ) ‘:3.5’131'9} Cehensive aspects is peculiar to each  the work of the peopie. It is a long. tedious,
A mey fE 20MPTLTC L ctey. and costly process, but one which. carried

2 closey 3 3 ‘_'_UPC of in 2

through to completion, will pay dividends in

‘*%i{[’ﬁé “general treatiscs on leadership give o

e & g;rou“d“:ofk' but the subject matter for

gt

-~

“hing about it

~ccident on'a
celarly haz-

: foreman of

2t the work
~x dues and

‘T3ining pro-

“iority of all
: directly or
z7e of super-
.~ properly.
.7y training
13 necessary.
fery training
'+ procedute
sui or voca-
1 the tech-
3 not_scem

Coegre s, of
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e e
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“sment and Quarry Scctions was addressed

oy, -
}:‘-"-‘ y-Isaiah Hale, Superintendent of Safety,
=% Afchison, Topeka and Santa Fe Railroad,

wvho spoke on “The Common Sense ol

WEDNESDAY LUNCHEON SESSION
" October 13, 1937

Safety.” The address was substaniially the
same as another address by Mr. Hale before
the Steam Railroad Meeting. The complete
paper will be found in the Steam Railroad
section of this volume,

J
!

WEDNESDAY AFTERNOON SESSION
QOctober 13,1937

o Work of the National Silicosis Conference

" By R. CAMPBELL STARR

~ Assistant Safety Engineer, U. S. Department of Labor, Division of Labor S:andards,
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
worked in an atmosphere where the air
which they breathe contained excessive con-
centrations of free silica.

The interest of the U. S. Department of
Labor in a broad social and economic prob-
lem such as this has its origin in the Grganic
Act, cifective March 4, 1913, which ereated

the Department. This act, zmong 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 workinz conditions,
and to advance their opportunitias for profit-
able employment.”

With this 3
thirough joint eplf
could be done
Secretary of Loy

and beifeving that

iall COToRe FRUCT
phate the-Hay ﬁ, the
ed tagether ARy ash-




Troenty-sizet National Safety Congress

> \
1osC already permanentl

ington on Fcbruary 26, 1936 a rroup of visors. one on labor problems and one
4 1eir employment by reason

about 73 men representing leaders in indus-  mining matters.
tries having a silica problem, laker leaders,
and outstanding represeniatives ol ::¢ medi-
cal, legal, and engincering proicssions, as
well as insurance carriers and Stats adminis-
trators,

on

These committee members scrved with - §oostS- .
compensation and gave freely of their ti?:: 3 The status ot u{u‘:} tls?g(cj
and effort in studying the probiem from thei, sed to the liaz:}rv.. of sitic
respective viewpoints. After nine months of  Jupus by 1he comimtisns H
careful and scarching study, these commir. 3. A percentage Of the

After comsidering various phases of the tces advised the Sccretary of Labor thy - workers having s:};)cosxs
silicosis problem, this group gencraily agreed  they were ready to report. COnsequemiy,"-‘?‘f.partially disabled becauw

that through a pooling of knowiedge and a on February 3, 1937 the Secon:ld Nationaj § -and have their bd“}lclm\-(
frank discussion through the confercnce Silicosis anzcrencc was called in Washing. “plicated with ercu o8
method important advances cou'd be made ton. At this time summary committee re. ~§ | The remainder of the -
toward, first, overcoming the hysterical at- pOrts were presented to the Secretary and " siticosis and disability w
titude on the part of employers, abor, and  considerable discussion was given them. " "1 4 tuberculosis. -
others; second, after careful investigation, Shortly after this second national confer-” -y . Approximately 1050

" put no disability and no
Approximately 00,0
silica dust, but have nut

to consolidate in one place all xown d_ata ence the Department published, as Bulletin
with regard to the preventive ¢ngineering N, 13 of the Division of Labor Standards, -
methods; third, analysis and recommenda-  (he summary reports of the four commitrees
tions in connection with adequate standards  referred to above, together with an abstract -
of compensation for those workers disabled  yersion containing the principal findings and

ontrary to popufar be!

as a result of the disease. ; - - _techni - R LU
. 1recom:’r’u:nd:mons written in non techmga'l. ’f:. io: develop. Usually it 1

As an outgrowth of this initizl meeting, ‘'3nguage. ’ Firid nore of exposure to silic
another group, simifar in compositon to the . The full reports of the committees, com contract the discase.

“hive been known to de
“seriod as one and one-!
fitder extreme and unu

‘other hand, many »
tmder ordinary exposure
3 than 30 ycars without
. trouble whatever that ¢

Ssilicosis.

first conference, but expanded to include prising several thousand typewritten pages; 5%
some 200 individuals, was invited o come to  are row being edited and will go to the:
\Washington on April 14, 1936 to cutline ways  printer very shortly. Tt is cxpected that]
and means of attacking the preilem. After they will be issued in four scparate volumes,
hearing silicosis discussed frosm the stand-  sometime during the fall or carly winter.
point of the employer, labor, and ke medical

profession, by outstanding exrarts in the . e
ficld, this large group endorsed :he¢ confer- Nature and Extent of Silicosis
ence method as proposed, and as a result . ;
four main working committess were ap- Physicians generally agree that silicosis, o,
pointed by the Secretary of Lzisr with the in the layman's language, is a disease ot 'the )
advice and consent of the grovr to investi- lungs, caused by breathing air contaning ° .
gate and report upon the outstas ling phases  sifica dust, in which the normal lung tissue
of the silicosis problem, These zommittees is reriaced by fibrous or scar tissue.

were: Silica dust is found in many industrial
operazions, but the hazard is acute only 18

(1) Committec on the P-ivention of  sucht industrics as metal mining; anlllfaC1f¢
Silicosis through Medical Cerirol, mining; quarrymy, drilling, and tunneling 1.
(2) Committee on the Prevention of granite, ganister, and sandstone; smelting
Silicosis through Engineeriz: Control, and refining; foundries; potterics; glass
(3) Committee on the Ecc:
and Insurance Phases of ::e Silicosis bufingz; and sandblasting.
Problem, . . ) Qf the 49,000,000 workers in the [,'_mted'
(4) Commiittee on the R:::latory and Stazes—onty 1;000.000, or-2 per cent, it is &

S . A A and to spend most ¢
2 a N . o
Administrative Phases of “L¢ Silicosis o0 0d are in any way exposed to the haz” work and money wi'

Problem. . ard of silicosis. Ahout haif of this n}""i_’:ﬁ “t - maximum results un’
or i rer cent of the total number of wor ing to ad

. . - . : ious haz- cooperate andc

A flth committce, known as e Correlat-  Ja iiie country, are exposcd to a serious responsibility for b
and for using the pe

ing Committee, was named. Tt a3 under the ‘ard. and gpproximately 110,000 of these have .
L ‘ment, -

Silicosis Pr

Silicosis can be prev:
‘ways: First, by preve:
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of personal protecti
tespirators, to prevent
~ dust. .

: . P TPREE SN -
mic, Legal works; stone-products industries; grinding: ] In carrying out .2

many ageacies must ¢
.of the committees st
employer is calied on

()

chairmanship of W. . Camer-z, Managing  silicosis e cgree,, Medical examind
Dircctor of the National Safety Council, and  tion of %&e@élly “at WOk Pl ates ‘.,ﬁ__‘
consisted of the chairman of four tech-  hetween 33 :ﬁ@d 5,000 worf ’éﬁ:‘“’,e. > to

nical committees just.mentione  and two ad-  ously al¥ by the discase, in dditiont

t In ‘addition, physi:
v Tt in preventing
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t Silicosis

e that silicosis,

a discase of the’
s air containing
rmal lung tissue
- ussue. :
many industrial
is acute only in
ining ; anthracite
_and tunneling in
Istone; smeiting
potterics; glass
:srries; grinding;

r5 in the United
per cent, 1f 1§ €8¢
posed to the haz
I oielhis nuaber
snther of workers
to a serious hass
00 of these have

tready permancsnily detached from

syment by reason of disabiing sili-

e sinius of the I.QQ0,0QO workers ex-
%24 to ne hazard of silicosis was anaiyzed
‘fi?ﬁ's by the committees making the survey:
A percentage of the 4,000 to 5,000
‘orkess having silicosis are completgly or
sFoartiahe disabled because of this disease

‘ﬁ,ﬁgﬁd tave their difficuities further com-
; -g;x plicated with tubercujosis.
2 P!

% *The remainder of the 4,000 to 5,000 have
Glicost: and disability in some degree, but

o trierculosis. -

% _Apgroximately 105,000 have silicosis,

but ne disability and no tuberculosis.

% Aprroximately 900.000 are cxposed to

lica Sust, but have not contracted the dis-

thhive bren known to develop in as short a

od 23 one and onc-half years occurred
r extreme and uausnal conditions, On

L Esth ‘ottsr hand, many workers have labored
sicander ~rdinary exposures 1o silica for more

A

S5 Mhan 3 years without demonstrating any

troubs whatever that could be diagnused as

Silicosis Prevention

313 can be preveirted in three general
'§: First, by preventing the creation of
ust; second, bw preventing the dis-
of dust into the atmosphere of a
7 area; and third, if it is fmpossible
v the first two methods, by the use
ional protective cquipment such as
w015, to prevent the inhalation of the

In arrying out a prevention program,
Rany zzencies must cooperate. In the view
OL17: committees siudving the probiem, the
er is calicd o= 20 do 1most of the work
Cospendt most o the noney.
WO and money wili never accompiish the
wum results 22 the worker 15 will-
cooperate amd ¢nsry his share ot the
hikty vor Bl w conteal dust
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gineers, insurance companies, legislators, ad-
niinistrators, and others,

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

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.

Euclose material-handling equipment.

Isolate dusty processes.

Provide wet methods of operation.~—

Water, oif, and other liquids may be used
cffectively—

.', 1. To suppress dust at the point of origin

in sucihi operations as rock-drilling; han-
dling, pulverizing, and milling rock and
bre; grinding metal on grindstones;
abrasive-wheel cutting of granite and san -
stone.

2. Ta prevent the redispersion of dust
that kas settled on the floors, wails, and
other surfaces such as in the granite in-
dustry and in foundries,

Design equipment to control dust.

Establish good maintenance and house-
keeping procedure.

Prowvide respirators.

Insiruct the workers,

Responsibility of Workers

The coaperation of tite workers s neces-
sary if the hazard of siiicosts 1s 1o be re-
duced 5 the mimmum. The worker should
realize that the safe practices recommended
and th: equipment provided are designed to

preven: injury to himseli and to his fellow
empicrzes, The equipmerns should be used as
clirecrz? and every effort should Le made to
nutin:zin it in good working order. Further-
more. the worker is frequently in a posi-

tion 1% ohserve faulty eguipment and unzafe
prac:izzs, and he should make it & point to
epors ail sech conditions to his supervisor.
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of the hazard, the fact must be recognized
that unmtil silicostis has been wiped out.
workers who now have the discase, as well
as those who may contract it, must receive
workmen's compensation just as do those
workers who are injured it accidents.
Accordingly, the committees of the silico-
sis conference were unanimous in presenting
the following recommendations:
Coverage for silicosis in the compensa-
tion acts of all States.
This coverage should be compuisory,
Because of competifion between the
same or similar industrics in various
States, the laws, rules, and regulations of
the several States shouid be as uniform as
practicable.

Should Be Insured

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

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

Waorkers having active pulmonary tuber-
culosis and silicosis should be removed
from employment. Such workers should
he granted suitable compensation payments
and medical care. :

Workers disabled from silicosis (but
withh no tuberculosis) shiould ultimately
be granted the same amount of compensa-

tion as those disabled by accidental in-
jury. -

Two ycars is a reasonable minimum
limitation period for filing claims subse-
- quent to the date of the last exposure.

Further Activities of the Department
of Labor

. In carrying out its duty as stated in the
basic law, the U. S. Department of Labor
has conceived that there s inunediate need

Foliowing the address by Mr. Starr a
round table discussion of outstanding

-~ .
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for the conversion of known facts in g,
medical and  enginecring  fields working 3.
oward prevention, and in the legal, insurance
aud regulatory phaxes looking toward age.
Guate workmen's compensation, into a prae.
tical. readily understood program which iy
adequately take care of the silicosis prep. j
lem. 4
in its program of cooperation with the’
43 States, the Department of Labor has j.. §.
cirded a section covering silicosis and simj. ™

lar dust diseases. This breaks down igt
three main sub-headings: (1) Assistance jn =]
the preparation of rcasonable and adequate *}
codes, rules, and regulations prescribing ]
methods of prevention; (2) assistance in the -
establishment of equitable standards of -
workmen's compensation for those em..”
plovees disabied as a result of the disease
(3) a gencral educational program among’::
S:ate officials, factory inspectors, et so7%4
that they will be cquipped with adequate s
kmowledge concerning the  disease, iy
method of prevention, and its proper treat%
ment under the workmen's compensation law?
: e

Follows Two Lines

This application program, which is ji
now getting under way has been commenced3
along two,principal lines: (1) The compilingis
¢f practical information concerning acnn‘lgc‘
<ust control installations in typical Sﬂlaéé'}
tazardous plants, together with approxumaziy.
ions as to cost, not only of installation,”lztggﬁ
zizo of maintenance of dust control equips
—sut in such piants; (2) & program of v:s'y;‘ 3
< lucation supplementing the summary a'mi
=il committce reports of the National St

~zsis Conference. It is contcmplated that i

this field such media as fim strips, iaﬂltf”;"-

slides, posters,. tilustrated bulletins, etc. will 3
"o utilized. Further, in connection with the'3
various exhibits of the department, shown s
various large ‘expositions, trade associatiof™
meetings, labor and tcchnical organizatioh =
meetings, ctc., it is contemplated that mucts:
factual information will be used, pointiis
:sward ways and means of correcting the
tazard and of establishing adequate stn®
=rds of workimen's compensation.
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Membders at Large—
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TUESDAY AFTERNOON SESSION
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Safety in Chemical Laboratories
By A. B. RITTER
Chemist, Hercules Powder Company, Wilmington, Del.

It is generally accepted that all of the light. and electricity, and that physical s :
lazards which arise in the several stages  which is associated with the huntan D%
of chemical manufacture are present in the For the dangers in the unknown groehy
research laboratory on a small scale at lcast.  \(hich the cliemist must face, it 1S
Tt is also accepted that there cxist the ad-  gected that they be given the names
ditional hazards of experimental chemical  \¢hicly they will probably be cla
work. How can both types be designated  their jnitial display. These terms maY |
in order to help the chemist protect him-  (efined as followse: Explosion hazsrd B8
self and his equipment?

posure to danger from a violent expansi®: He

\We suggest that this be done. by dividing
the hazards into two groups, known and
unknown. In the known group we should
iclude the physical hazards, not only  as
they pertain 1o machinery, cquipment, ap-
paratus, and temperature, and illumination,
etc., but also as they relate to the human
bhody, This known group includes exposure
1o harm from physical forces; such as, heat,

of gases. Fire hazard is exposure (0
from burning or combustion. To.rif!l)"
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TUESDAY AFTERNOON SESSION
October 12, 1937

The tirst session was called to order by
Vdgar N. Goldstine, consulting engineer, San

Awards for No Lost Time Accident Record i)
: By R. ]. REIGELUTH
Vice President, C, W. Blakeslee & Sons, New Haven, Conn.

Our company has always maintained the
policy of trying to make its employees into
one large family. \\We have about forty men
who have been in our organization over
twenty-Ave vears, and a large number who
have been with us over fifteen years, some
of these men growing up from water boys
to superintendents. ’

As all contractors today are secking means
to check the inc¢reasing costs of material
and labor, we were concerned about a
further increase in the cost of our compen-
sation insurance. \While the insurance covts
are only a part of the cost of a high accident
record, they are an indication of how those
costs are running, Moxt of us construction
men do not record all of the costs of an
accident in our cost books and do not kuow
the cost involved in time lost by the associ-
ated workers of the injured man, the cost

wenty-sixvth Naiional Safety Congress
Pice-Chairman jor Building Construction—C. H. Brack, Stone & Websier E
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Francisco, who acted as chairman in 1?‘
absence of W. A. Snow. \

involved. in replacing the injured mas
with another workman, the cost involved
replacing a broken machine or damaged™
picce of work: still we all know these cost.
exist and when our insurance rates increasé:”
we get an idea of how those otlier costs 2F
mounting up.
We made a thorough study of what wa
.involved in our accident records and hat -
conferences with two insurance compame -
who carry our compensation insurancé
There were several jobs in our record which
had opevaied without a lost time accidert -
including various typical kinds of constric
tion work from operating a crushed 5“?"_',‘
quarry 10 reconstructing a bridge on “1“‘5'
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By Hours of the Day

By Body Part Injured

By Nature of Injury

By General Cause

By major sub-classifications under Gen-
eral Cause

By Primary Basic Causes

By Secondary Contributing Causes

WEDNESDAY AFTERNOON SESSION
October 13, 1937

Methods fer Protection Against Silicosis.
and When They Are Justified!

By DANIEL HARRINGTON
Chief, Health and Safety Branch, U. S. Bureau of Mines, Washington, D. C.

While the hysteria with regard to silicosis
and other occupational discases has largely
subsided and this subject is being more care-
fully considered and soberly judged, it
would De poor policy for any employer to
maintain that the storm has ended and that
he can relax and.revert to conditions as, they
were somne years ago. The fact is that the
plan of paying occupational-discase compen-
sation is now in its infancy and can be ex-
pected to grow rapictiy. !

At present while all the States of the
Ution, including the District of Columbia
and excepting only Arkansas and Missis-
sippi, have compensation acts, only the fol-
lowing make provision {or occupational dis-
eases to some extent: California, Delaware,
Connecticut, District of Columbia, Iilinois,
Indiana, Kentucky, Massachusetts, Michigan,
Minnesota, Missouri, Nebraska, New fersey,

New York, North Carolina, North Dakota, -

Ohio, Pennsytvania, Rhode Island, Washing-
ton, West Virginia, and WVisconsin,

Silicosis is compensable in one way or an-
other in California, Connecticut, District of
Columbia, Illinots, Kentucky, Massachusetts,
Missouri, New York, North Carolina, North

Dakota, Ohio, Pennsylvania, West Vigginia,..

and Wisconsin, and possibly in other States.
It will be surprising if comparatively com-
prehensive cecupational-discase legislation is

1. Publisiied by permission of the Director, U. S,
Bureau of Mines. (Not subject to copyright.)

possible occupational disease hazards to:

. greatest kaz

"ing convin

By Foremen in Charge

By Manner of Performance

By Agency Machine, Material, ete.)

By Part ¢f Agency '

By Methed of Contact ‘

The figures may be summarized using.“
days of time lost, medical expense, compen.
sation awards, or other associated data.

not on the statute books of nearly evc::yj,
state in the Union within the next five years. 3%

With this situation confronting him, the gy
farsighted mdustrialist who has the interesiiz,
of his orgazization at heart will immediately;

- on

start to “put his liouse in order” by studyi

employces and promptly applying knq"y'g}
remedial measures or attempting to devisesx
such mcasures if none exist. Unquestionablysey
one of the rost important of the surveys 105
be made reizies to dust occurrence. sy
While tiz state dust Iaws and regutations
apply primarily to silica dust and resuitant=.
silicosis in:< ‘ar as the health hazard is con=
cerned, the<e most familiar with dust oceur
rence and possible hazards recognize 10
only that i breathing of large quantities ¢
dust of ires silica (SiO) is probably thex
rd to health likely to be found;
where dusi is involved, but that not evenzs
siiica dust iz harmful to health unless 1=
occurs in v:ry finely divided form and i
breathed i relatively targe quantities mo
or less coriinwously for a consideradle
fength of :izie. Moreover, many thoughtft
experts 6 Iust harmiuiness are now becot?™ ™
=4 3t is to be expected that health- ;
srmed when himan beings 377
seathe high concentrations of any
more or less continuously: PY e
o Drinker, of Harvard, &5 &lla";_ .
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tze Air Hygiene Foundatiod, ‘:u ¢
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fa body of outstanding dust experts as
0

) s follows: ] : .
_wThere is no satisfactory medical answer
¢ present O this, question, }?(:lt the engincer
A using | 2 making A bad mistake if he lets ‘men
compep. 2 athe heavy dust concentrations of any
data, b':terial. 1t no other reason for dust control
:nan be found, then one should 'read tran-
o7 fdgeripts of some of the recent suits at com-
Pigon law in which fantastic damages for
»a‘Iieged siltcosis wer_e.gtan_ted to men .s':'ho
breathed dust containing little or no silica.
The courts and compensation boards are not
mpressed with subtle distinctions between
-} dusts with 10 per cent dnd 40 per cent quartz,
Fespecially when medical experts are reluctant
Fzto make definite statements as to the com-
o [¥>parative significance of such differences.
: ““Tt would he well to recalize that men
P ‘g'»working in dusty trades suffer far more
-G Foofrom respiratory troubles of ‘all kinds than
v ever. * +§3do men who work in clean air. The evidence
¥ every hat excessive dustiness of any kind is harm-
e years, Aful is beyond argument.”
.“:'rrz'ertehét “fg Tt should also be remembered that the
nediately > Jggmhaling of dust is by no means its only
studying Yk iazard in industrial work that may require
ds to his * - yerompensation payment; ‘:md even Jiere the
¢ known % rmful effect of breathing dust is not nec-
‘o devise  JEitssarily confined to the lungs, as some kinds
‘tionably, ’{. f dust are known to Irave detrimental hcal’th
rveysto Leffect on the nose, throat, and Dbronchial
_‘passagzes as well as (indircctly) on the heart,
. stomack, and possibly other internal organs,
rtlations " Exterrally, dust may cause jnjury to the
ssuitant -eyes, ears, and skin; and some dusts, in con-
1 con- fact with the perspiration, are absorhed with
Joccur- definite karm to the heaith of the victim,
1z¢ not
);;"*ﬂ‘:; Dust Cuts Visibility
- found Morecver, heavy concentrations of dust in
1 even the air reduce visibility materially. Obyi-
dess i ously, in industrial occupations in which hut
and is mited amounts of natural light are avail-
s more able or in which artificial lizht is used
ferable entively, any decrease in visibility duc to
nghtiul air-dust concentrations (and the decrease in
necom- vsibility may, under some circumstances,
healdh amous: 2 73 per cent or more) is hkely to
s aré result in materially reducing eliciency and
of any also in i more frequent occurrence of uc-
v Pr.a- aden aacompanied by an fncrease i com-
chair- bensatien commitments. Some dustz (coul
,(:10“" %3 sinens, and scores of others, pin-
catts- @l and nonmineral) are expiosive wd many
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has expresscd the considered opinion are subject to spontancous L‘Bful}ustiou with

consequent hazards to health, '.Q’q.{cty, and
property. Many dusts have detrimdital cf-
ects of various kinds on property as distin-
guished from persons. Machinery, growing .~
vegetation, animals, dwelling houses, and
other tvpes 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 knowiedge on this point is by no means
certain) that the particle sizes of dust (such
as that of free silica) that affect health ad-
versely upon entering the lungs are those
that are 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 sayv that the harm really is done by
partictes less than 2 microns in size. As
against this, it is stated that fibers of as-
bestos dust as jong 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.

Since 2 micron is only about one twenty-
five-thousandth of an inch, or much smaller
than the naked eye can see; it is usually as-
sumed that the larger dust particles that can
be scer: £oating in air, and which settle out
relativeiy fast are not harmful to health,
Certainiy, this is not so, as the larger par-
ticles ti:at {float in the air (some of them
100 or more microns in size), if present in
considerable quantities ¢log the air passages
to the lungs, some ol which have agencies
that un-ier ocdinary conditions intereept dust
particle: Lafore they ¢za reach the hungs and
this ciczzing then alows the smaller and
probalily most dangerous dust to cuter the
lungs crnimpeded.

A cemmon-sense gpinion as to what con-
stitutes zz atmosphere so dusty that dust-
preveniini: action sheuld be taken is that
any atmsvsphere in which dust can be scen
by the maked eve is teo dusty, not only for
health 1u: also, at least in many cases, for
safety z2d efficiency. 1 the visible dust is
eliminac -4 much of the invisibie or probably
most Cuuverons dust will unquestionably
have 2l een removed and very likely the
health o+ wel azards anuch- minit<s
mized - even rénio S mEET—
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tricate investigaticns as to the occurrence of
invisible <ust, using the impinger, konimeter.,
or other instruments; but unless litigation is
in effect or threatened, ‘those intricaie
studies zre relatively unimportant it the
visible dust is eliminated from the air of
working ziaces.

Prevention Is Best

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

In designing and cquipping the places in
which em=ployces must work, the forward-
looking :n=dustrialist 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-elimi-
nating characteristics 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. The emphasis now being placed on
dust in s various phases and the expense
which dust may cause make it almost im-
perative that in the f[uture much more
thought be given to dust prevention and
handling than has been given in the past.

For instance, processcs or practices that
produce excessive dust should be discarded
for oth:zrs 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 times when the
teast number of persons would be exposed to
them or when there is ample tine to remove
the dusz {rom the atmosphiere of the working
places. Such installations or practices must
be oper=ted cfciently at all times, however.
Commen sense should be used in handling 2
dust cenzrol device or method; certainly it
is foolizh to use an claborate exhaust system
to take :he dust out of part of an estallish-
ment a3 then exhaust the dust-laden air =t
such p:int or in such manner that it will Le
taken in:o0 the same or some other part ot
the es:zdlishment or iato an adjacent onc
throug: doors and windows.

If d=st must be formed, several cftective
methed: are available to prevent the disserm-
ination 2f dust ianto the air or juto pluces
where !t may cause trouble. Among these
are war methods, such as wet drilling in-
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stead of dry drilling, wet crushing ingyeag
of dry crushing, wetting or washing dounp
floors, walls, and rock faces. In genera) the
use of water in industrial processes at;d ]
otherwise is one of the most cffective avyj).
able aids in the prevention of air dus(iness,
even though in some-cases wet drilling doeg
give off some dust. Notwithstanding 2
growing tendency in some quarters to decry
the effectiveness of wet methods, up to noyw
the use of water is probably our best defense
against dust dissemination, especially in mjg. -
ing and tunneling.
Dust-exhaust devices, such as haods, traps™
for drilling, etc., have a definite place in dyst -
contro!, particularly in surface plants and -
operations. Under some conditions exhaust- -
systems, when well instatled and kept in re- -
pair and operation, not only remove dust byt :
also more than pay for themselves in dollars
and cents value of recovered dust. -1t costs:
approximately $7,000 to install such a device =
in a surface plant processing one of thes
metals, and the value of the dust recovered *
daily averaged about $25. In addition, the
device kept the air of the plant as well 25
the surrounding walls and other surfices:
practically free of dust. e
On the other hand, the use of dust traps:.
in dry drilling, while definitely applicabl'e"'_'tg‘_
certain types of surface or near-surface:

applicable to gencral rock-drilling practice in
underground work. There are several rez
sons for this, some of which may be over-
come in time, . T
Some types of tock cannot be drilled dr¥ o
with any degree of effectiveness, and as yet”
the available types of rock-drilling traps are *
not workable with wet drilling; it dry .dnll~ .
ing can be done, the traps ordinarily will _dq
a good job of removing the dust from drills
ing, but this will. leave the rock surfaces -
(top, sides, and floor in many cases) dry, 3"“ .
subscquent operatious (blasting, muckirg. -
timbering, hauling, etc.) will throw into th
air dust certain to be created in large quant
ties by the other processes. The dust thu?
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catilation is probably the most effective
ol practice available {ordmany in-
yoetrios. though it ranks second to wet
‘..:gﬁqes!;:;ilss. in oth%rs. Where ventilation can be
 Fgpplied effectively, dust can be removed
Srom the air- or its concentration can be
*Ckept -so diluted as to render it practically

harmless to workers; ventilation can mini-
Bichize dust hazards of -almost all kinds. in-
3oialuding spontaneous combustion, though it
.%‘ay' enhance hazards of dust t_:xplombx.ht)t in
f5ome instances. In some cases ventilation
Fshould be induced by exhaust methods, but
% others forced or blowing systems arc the
‘more effective, this being particularly true
57 underground work in places having high-
Ertemperature air due to rock or dripping

reater or other condition, such as rapid oxi-
“adation of surrounding rock or timber.

.

¥such. work as tunncling and metal mining is

gidificalt usually b rily but
=opéning is driven mstc_a{i of having \xorkxngs
in pairs as in coal mining, where fresh air
“_j!_é}‘_il'é in on¢ opening and return or contanii-
Pc"hated air in the other. Conditions Dhrought
about by dust may force the use of paralicl
penings in many tunneling and metai-min-
ing ‘operations of the future, and, notwith-
standing the ~ violent objections  this
“suggestion will raise, there are good reasons
- for believing that in many cases there would
- be definite doHars and cents savings if the
{ - parallel-opening system. with its pumerous
§ ventilation, health, draimage, and other ad-
,{- Nantages, were used instead of the present
- one-opening system, with numcrous disad-
" -:vantages and hiazards and with about its only
:real advantage the fact that its use is and bas
been customary.

Dry drilling is unquestionably the dustiest
7 work in mining, tunneling and quarrying, and
b1t contirues to be used far too much in the

mted States; certainly, if dry drilling is
allowed at aii, 5t ‘should .be done onfy wigh
Auger twist drills or with the simuiiancous
t o Use ol up-to-date dust traps.

:

qt\\'ct dritling as practiced in the United
States. with water forced or drawn through
e driil steel by means of compressed a
B now under fire as producivy ‘refativeiy

Construction Scction

“obtain really effective ventilation in

ficult usually because ordinarily but one,

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

‘pregnates the usually stagnant air of the
ordinary underground-tunne}l or metal-mine

working piace 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 particles. In some cases when the
drill is out of repair, the drilier alfows far
too much compressed air to flow through the

, drill steel,

When prcs::ent 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 tunneling companies. Some
companies in the United States and Canada
are experimenting with rock drills that do
not altow compressed air (o go through the
drill steet but require the water to be forced
through the stecl by its own pressure; such
Jlrills are said to produce less dust than the
usual types in witich water is sent through
the steel by compressed air, but the practica-
bility of the newer type.of drill is question-
abie and it has Been used relatively iittle in
the United States or Canada.

Must Use judgment

However, air dustiness can be kept well
within safe lmitz if modern types of wet
drills are operated with care and judgment
i collaring wet with plenty of clean dirt-
free water; i€ the drills are kept in good re-
pair; if the rroportion of water amd
campressed air Jowing through the drill
~teed are adequziely regulated: i the ex-
aust from the <reill is prevented from im-
ipwing, on veariiv dusty seriaces ol muck
s, floors, walli, or timbers thereby thirow-
2 dust Into g deg, ttl ii, ins0das-as
asibie, the ¢ uprer holes is re-

zed to anin upper holes, witether
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drilled dry or wet, are relatively heavy pro-
ducers of dust in the air 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 i:e 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, hiyvdro-
wen sulphate and other danrgerous sulphurous
fumes, practically ail of which oceur in
such qguantities and percentages under some
circumstances as to asphyxiate persons who
may breathe them or to cause serious iliness,
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 smail quantities or
percentages of extrancous or hamiul gases,
such as carbon monoxide, oxides of nitrogen,
hydrogen suiphide, ctc., inflames or other-
wise adversely affects the respira.or\' organs,
especially the lungs, and makes ihem much
more casily and readily susceptible to harm
from the breathing of dust particles.

Past blasting practice most ceriainly must
be modified and reiormed if the emplover
is to avoid heavy ranalties in compensation
and other charges <ue to the inclusion of
legislation on occupaiional discases (one be-
ing dust disease) in the laws of the various
States. [f at all feasible, blasticy should be
done at the eud of the working shift or on
an off shift, and the dust- and gas-laden air
should be removed or thoroughly dituted
hefore the men return to work.

Ventilation is, of course, an cssential
agency in cleansinz the air wiere blasting
hias been done, but in addition ta ventilating
the place it SHouid te thorotnly welted
(walls, floors, roo? cr top, timbars, ctc.) be-
fore blasting is deze, and a water blast
should he kept in ¢Fect during and after the
blasting; the region zhould be thorougl:ly

wetted upon return :o the face region after,

blasting, and the muck pile should be kept
well wetted at all times while loading it out,
as the water not oniy tends to ailay the dust
but also cither absarbs or otherwise aids
in the dilution or ¢iimination of harmiul or
poisonous gases trom biasting, which usually
cling to the blasted material.

Tiwenty-sixth National Safety Congress

‘have been heki

In general the farger the quantity of o,
plosive used, the more fnely divided ¢,
blasted material, the more heavily the airs
impregnated with dust and smoke, and g
greater the quantity of peisonous gases et
at the piaces; hence, methods should be usyg
which will tend to reduce the quantity ¢
explosives used and of gases and dust prp
duced. Tn this it will be found tiat the e
of stemming or of some tyvpes of blastiy
plugs now available will more definitely cee-
fine the explosive; hence, increase ifs ef
ciency and reduce the quantity of explosin
used and also reduce the amount of poisos
ous gas produced and possibly reduce
violence of the blast and its tendency 4
produce dust amnd disseminate it into th
surrounding air,

And it would be weli for users of ctp:?‘

sives to m\'cw-.:atc types of explosives dn'
are known to wive off minimum quanuuc
of harmful gor.s on detonation and to 2x3
them; also ti:. climination of the use 8
fuse and tlte «  stitution of electric blas%

would aid in r  “icing the amount of poisor
ous gases blasting. Explosives

in storage too long or thi
have been stored under unfavorable cot g
ditions as to moisture and temperature, 3%
likely to give off maximum quantities ¢ ¥
harmiul gases if they detenate at ali; hess
utmost care should he taken in the stors?,
of explosives and to see that they are &%
held in storage too long before heing ¥

s
Son -
e

';‘ .
Respirators Available B
L3
Dust respirators of various types are 7%,

available for usc in excessively dusty 1"’"‘
pheres, and while they are cumbersome =

-
have numerous features that make thet°% |

undesirable for constant wear throughot }{
working shift (though :hey can be “"';
readily for several minutes at a timeh & ‘g
o give adequate protuction to weart®, 3
against dust but gx\c csentially no P'°‘°.
tion against cither poizoncus or asphy? X1
wases. Dust respirators :hauld be R""m"-
as being temporarily usciul for emerEttt ™

only, whereas protection for workers ¥
dust ~hould hc more subs{antial.

What mwht Le designated “good
kccpxn"" has a rkfm:tc vlace in
on, Pusty materials should be st
»"?- 4t B du¥t!
i‘,. g ;conlamcrs T ms'- q‘ g
.nmiﬁ'imq the tzandhu" of ‘l“ " &

-~
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in dust-tiziit compartments or
, the tightness of which should be
.- aintained ; ledges o surfaces on which
. dost may lodgc' and accumulate, to be
(krown into the air by some shock or move-
gent, should be charged to prevent oppor-
‘umity  for such acctf:nulatlon, or, if this
cnnot be donc, such surfaces should be
deaned periodically by vacuum process, by
washing down, or by sweeping (the latter
teing a relatively poor method, and should be
emp)oyed only when as few of other workers
as possible are present); ﬁoprs should be
kept as free of du§t as possible preferably
by washing them with water; and, certainly,

L

3 from dusty sources.

- Physical examinaticns should play an im-

‘portant part in the drive to minimize health
arm from dust in imdustry, but so much

‘controversy has been aroused because of

X them that their cffectivencss has been largely

,:i',._nn!iified. Unquestionably, every person em-
{%bloyed in an industry where considerable
A

3'diist may be found in the air should be rig-
2idly examined by a competent doctor pre-
ivious to employment, and if the examination
reveals the presence ¢ respiratory trouble,
the person should not be employed; this is
éspecially true if tuberculosis is indicated.
‘At six- or twelve-monzh intervals every per-
son in dusty industry should submit to @
rizid physical examira:ion; and if disease is
skowm to be developir: =, the victim should be
- trznsferred to nondust employment i7 such

iz available. -Handling 1 hyvsical examii-tions

A

My personal experizzze has been confined
aly to work of river improvement and
72ze building. Our records are divided
*3 these two classes,
-‘J’J"{!r work consistz
fip-rapping river
- S. Governmen:z.

of driving pile dikes
Tanks, generally for

‘.x“:'a_v bridges of 1
¥ taeir foundations.,
e dtredged.”

Reavier type includ-
D oth “peumatiz” and

er work, heing sty done by foating
Sand with aofavys perceiiie of un-

Construction Section

qir for the working places shouid not come’

in a manner fair 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
cmployver responsibility he should shoulder
willingly, not only to safeguard the health of
persons in his employ but also to relieve his
firm of the heavy financial burden likely to
be thrust upon it by compensation or legal
authorities, should employees become af-
flicted with dust disease; and when one 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 sense to do anything practicable
to reduce the dust content of the air of
places where employees must work. This
does not mean that the employvee 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 (including dust dis-
case) is not readily available to the worker

- in understandable form, and the employer

should carry on an educational campaign to
inforin his safety and operating officials
about occupational disease matters and to
have them transinit the information to the
workers so the Jatter can cooperate whole-
Leartedly in trying to eradicate these dread
diceases from industry or at least control
tiiem to a far greater extent than has lLeen
done.

Safe Practicss in Use of Heavy Construction Equipment
By E. A. BLANPIED
Safety Exzineer of Kansas City Bridge Co., Kansas City, Mo.

skiiled lzbor, differs greatly from the more
complicated bridge work which uses mostly
sxilled and semi-skiiled fabor under greater
hiazards.

ye classification is sub-divided into
crection and foundation as each has its own
srecial Lazands and treatmoent.

o
- S7idge classification -covers- raiead "~ 4 work has been the subject of ex-

ive resecarch zlonz accident prevention
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handy man about the, dc"compensaﬁon for industrial diseage we shall eventually armive at fairer, more
es into the dispens: e ity at a time when new legislatlot} is equable adjustments, .
3 of 2 fine itching ra [ RIKERE-> ./ acted so rapidly, but most of the im-  The Industrial Nurse finds herself today
nurse notes the condition M alGE At industrial states now compensate i this arcna of changing policies and evolu-
the work. He states he R 2xs5me or all of the conditions which can  tipnary social adjustment. It is her privilege
v0 years and has been g3es #Siributed to occupational diseases. Som¢  to be one of the connecting links between
3L - ‘blanket coverage for all such condi- employee and employer. If she is the type
“while others name specific diseases of  that commands the respect and trust of the

>f work, He has been &jf

:k ends, but does not thinfe % . )
xd to poison ivy, although} felev=c. occupations. There have been in- men and realizes her responsibility to them,
“es to both employee and employer, but  she will likewise be most valuable to her

not know what it looks fg
»ut at present but will be ol iime and increased study of conditions employer.

on. The nurse knows o
of the drafting room ZSH
2pon inquiry finds that 3

"k is to carry blue print{fe
om. A new process hag :
Jlue printing within the QYA
a is given routine preliminarn oY

X

The Nurse’s Part in the Sickness Prevention Program
By PHOEBE BROWN, R.N.

Consolidated Water Power & Paper Co., Wisconsin Rapids, Wis.

Not long ago I was called to the home of
an employee who had been reported sick at
frequent intervals during the past two years.

J:.ion is submitted to the doe
"f"’;it :i‘:io;‘:;ci’;‘ “;-’;t daf‘ hé extent to which the nurse enters into
= 0TS¢, the diagnosis s - WENEM i kness prevention program depends
.nched. The doctor makésT SPMGS 11 typepof industrial nfedical service
:anges the man's job, the e mtained. He was underweight, nervous, and irritable.
up. and the nurse deseySTQERRS- . 4 ol plants maintain a nurse  On my first visit he was confined to bed and
-ping to stcer the case mﬁpmtﬁc‘ : marily for their Employees’ Benefit Asso- vomiting excessively. His wife informed me
3ls. Had she not known s6mgTs on, and thus her work is chiefly that of that he had attacks of this type periodically.
‘:_3‘3“’ °_t szaczder?am}" - jltare. She administers not only to the ¥e would not have a doctor, because his
;ro;ccr\;?:rthb:i?ics l:: th:hdcrém Smbers, but to their familics as weil. doctor did nothing for him except give him
: ) et hat 2 fine opportunity she has to influence 2 prescription that cost too much and tell
s casc might have become  §PRLa 2 pp y i :
: * g : ome uh employees and their families to a  him to be careful what he ate.
e the doctor saw it, and it @ §3%&s: . While in the attack k ful oh
an into disability and compen- eener understanding of good health and ile in the attac e was careful enough,
pl tter living. For after all, the problem of for he ate nothing for two or three days;
=t -Sickness prevention concerns not only the in-  but as soon as the iliness was over he went
ividual employee, but also his family. back to his old diet of meat, potatoes, plenty
To fill her place successfully in such a ©of spices and relishes, copious amounts of
i ,, {’Program the nurse must recognize one basic  coffee, two packages of cigarettes a day,
proximately 50 million people  § Zernciple—she must be a kumanitarion, and  Plus a goodly amount of beer each week-end.
“loyed in the U. S- at‘d}e pres- R ortegardiess of the problem_confronting her . At one time the doctor had said he should
¢ these, about 15 miilion 37 3 Yshe must give relief through aid or counsel, have an Xeray of the stomach, but he com-
3}“%‘“3‘- A statement is mgg;_",: Eﬁéchcver the case may be. She must have plained that this would cost him $40 which
i ublic Health report that _ g Towledge of the personnel she serves, their  he couldn't afford, and anyway he couldn’t
A are spending ﬁvedbﬁg“;" Zmodes of living, their idiosyncrasies, their get away from work when he wasn't sick.
Hiniurics and oemmomC ! dis-- ilies and environments. By keeping her [ finally made him realize that he was
P " a to the ground constantly she learns of [osing much more t:me and money being ill
€r problems so that she may then solve every two or three months, losing four or
- five days at a time. than if he were to find
: ‘ 'N_aturally a knowledge of the community  out just what did aii him and then do some-
im a much higher figure. BY Tved is vital, for often through construc- thing about it.
:oward a reversal of this. Acd” @ve cridicismeshe 15 zble to sievate the heaith I took him to a clinic which was conducted
‘een controlled to a great extest B dlandards through better sanitation and civic  op g part-payment basis, and complete ex-
* cost is decreasing, while oce - de. , amination was made with X-rays and blood
tases, though probably not - % Perhaps a better conception of the sickness  work. After he was inced of the neces-
certainly receiving a great d¢_ - Eslrevention program in connection with wel-  sity of a proper diet. '
on than heretofore. e ?.ﬁre work may be had by actual case anal-  frequent, he gained X%
ites to state how many states nov’ E% ¥yis: pleasanter fellow at i k
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In another instance an employee’s wife had
undergone an operation at a2 local hospital.
Visiting her later at home, I learned that she
was recovering satisfactorily but that there
were desperate financial troubles. The hus-

X 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

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-
ployee, I visited' the hospital authorities.
Hearing the story and realizing the effort
. the man was making, the hospital gladly
. discounted 330 from the bill. Payment of
the remaining $30 was made by the Em-
ployees’ \Welfare Loan Fund, and this is turn
was deducted from the employvee’s pay check
at the rate of $2 a week. The total cost to
the Welfare Association was slight, but the
assistance and feeling of security given this
cmployee 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
3 seldom contacts the family or the home of
i the employee. How does she best serve in a
: sickness prevention program?

B Here, again, her knowledge of the person-
! nel is indispensable. She should review the
personal record of the employee with the
! employment manager to obtain a better un-
: derstanding of the individual. This should

be followed by a study of the employee's
. job; where he works and under what con-
i 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 employee to higher

e Av s b e o d et

heatth standards. This recquires constant
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from school but did not even have a gmd“a'_'f'a‘x'n'ily physician to have his teeth extmctg:z
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+:+ A high ifrequency
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bazard.
i Jt is quite true tha:
sents @ real problem
'sickness prevention t
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“tost through sickness
results.
>~ I wish to quote a fe-
“reports of disabling i
employees in 1936 as
- years. This report w
‘vision of Industrial E
: Institute of Health :
"K. Brundage.

Respirator

attention through bulletin boards, '
meetings, news items and personal cogt
tacts. T

3. By advising and assisting the egs
ployee in securing correction of physicy
defects and social maladjustment. - 58

The following case is an example; -3

An employee had repeated attacks ofs
rheumatism and..had- beefi advised by

but he did not know where he would get th’
necessary dental fee.

\Ve had introduced a plan whereby ogr;
employees were allowed dental services, s
special cases, through the Welfare Associz X!
tion. If an employee were a reliable work:
man and had been with us for more than s
months, we had an opportunity to invesi&
gate his financial condition. If he were hoa’
est but having a difficult time establishin
his credit, he ‘was given an order to one ¢
three dentists whom we were assured wes
giving our employees fine dental care at iy
minimum charge. The dentists were glad
render this service, for they were not o
sure of their accounts but were also increas®
ing their practice by developing new contaag’.z
This employee as well as many othe
profited by the plan. :

The following are only a few exampltt,
of a nurse’s function in an industrial heall '
program: . ’ 2

A sudden increase in the number of
lete's foot cases indicated that someont Wity
2 carrier and was spreading the germs 18 35
shower rooms. A suggestion to the swecPSg]
brought the condition under control whes s
proper spray and foot baths were inst .

The use of corners by employees 3§
place to expectorate was effectively sof
by painting swhite triangular arcas 37 S
corners and providing cuspidors con¥iE
ing a disinfectant, thus reducing the SPTI
of diseases from respiratory infection®ogl
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the same department made regular m“ L
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¥4 high frequency of indigestion, nausca .

B 1 Jatigue is often traccable to-improper
B filation, suggesting proper air-condition-
or protective equipment to eliminate this
ard. .
1t is quite truc that such a program pre-
bee- 15 2 real problem in selling the idea of
ess prevention to executives—but pa-
ence and frequent reference to the time
<t throngh sickness will eventually bring
esults.
wish to quote a few paragraphs from the
shorts of disabling illness among industrial

fnployees in 1936 as compared with earijer -

" This report was released by the Di-
Evsion of Industrial Hygiene of the National
“Institute of Health and compiled by Dean

Brundage.

Respiratory Diseases

EY The respiratory group of diseases ac-
unted for most of the increase in the inci-
ence of illness in 1936. With the exception

Y of tuberculosis of the respiratory system and
diseases of the pharynx and tonsils, each
respiratory disease sub-group occurred at a
igher incidence rate in 1930 than in 1934 or

. The frequency of influcnza and grippe in
1936 (15.1 cases per 1,000 men), was 19 per
ent higher than the rate for 1935 (12.7 cases
+per 1,000 men) and 50 per cent greater than
or 1934 (10.1 cases per 1,600 men). Never-
eless, the rate for 1930 was 4 per cent be-
-low the average rate (15.8) 1. the prevedg
“five-year period.”

i “Another development o” an unfavurable

< nature was an increase in the numier of
;7 cses of bronchitis. acute and chronic. In
. 1936 this dizcase occurred at a rate of 48
" cases per 1,000 men which was 41 per cent
s+ above its average incidence during the years

 1931.1935. The incidence of diseases of the _

i Pharynx and tonsils in 1936, although 4 per

4 cent higher than in the preceding five-year

& period, was below the rate for 1933 The

| & rate for pneumonia (all forms) in 1636 (2.6

;. Qases per 1,000 men) was 13 per cent above
:, the rate for 1933 (2.3 cases per 1,000 men),

-+ and in turn exceeded the rate for amy year .

since 1929, Among the industrial policy-
< holders of the Metropolitan Life Irsurance
: ,C°mpany. the death rate from this disease
£ I 1936wmme compared with 1935 increased 3
> Per cent.”

& “Other diseases of the respiratory system,

339

including diseases of the upper respiratory
tract, showed a sizeable increase in fre-
quency in 1936 as compared with all the
former years. Most noteworthy in the rec-
ord since 1921 is the dotwnward trend in the
new cases of tuberculosis of the respiratory
system. The incidence has decreased from
1.9 cases per 1,000 in 1921 and 1922 to 8 cases
in 1936."”

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

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

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 enabie 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
ciuployce should be taught to use this with
discretion. Today we practically have z na-
tional 40-hour work week, and allowing at
least 56 hours for sleep, we find the employee
has 72 hours left out of every week to use
as he wishes,

Does he spend his idle time disastrousiy,
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
taiks during the winter months.

The .National Safety Council and feading
insurance compangj provide exceilent
material for thes ons *Meue state
and national healtfi¥ ¢ glad to
furnish valuable idhg

N
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One of your local physicians will be timely health topics are useful. Articles ;;'
pleased to talk to the employees on sickness  plant magazines are far reaching, and pays

prevention. . . envelope inserts discussing health topics hayé‘.
Carefully located bulletin boards with proved beneficial,

-
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" FRaxg Rowe. Wlieeling Steel Corp., Portsmouth, O.
‘. A.C. Scurrrz, Bucyrus-Erie Co., So. Milwaukee, Wis.
J. A. Voss, Republic Steel Corp., Cleveland, O.

The session was called 5 order by Gen-

eral Chairman C. M. Alien, The American
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Roliing Mill Co., Middlctown. Ohio. who
introduced the speakers.

Safety as a Morale Builder
By ROY W. KELLY

Chief. Personre! and Training Division, Soil Conservation Service,
Washington, D. C.

The maintenance of msrale is readily con-
ceded to be one of the =zior ob;ecine; of
maragement. \Whether executive is re-
Spoasible for building lo:omotives, making
mattresses, managing a Covernmment bureau,
Or commanding an Arn:r division, his suc-
cess is depmdmt in larg2 upon keeping up
the morale o7 his azsocia:

All of us tend to be infuenced by, and to
be upset and Kept in a w4t unsatisfactory
factory living or
want high morale,
ructive attention
hours, working

we must e\"-ect 10 pay ¢
0 such mauers as W3E.
Conditions, basic causes I»r grievances and
‘°mhlamz~ hmproveme:nt 7 sanitation. elimi-
a"°” ol L"mcc::ar\ wsise, and proper
dation of the work
causes contribute
1n A feeling of in-
a, fear az to the

pd .
“‘"l\ in one’s ocenya

future of one's earning yower and doubt as
to opportunitics for advancerient and for
satis{ying achievement.

These are ail recognized as matters progp-
crly belonging in the fieid of personnel ad-
ministration or labor management. They
are mentioned merely for the sake of point-
ing out that saiety is an integral part of this
tunctional field. Orgarization for accident
prevention and the maintenance of the alety
program, if they are to contribute to -
proved morale. must be planned and carried
out with a view to their direct relationships
with these other essentia: human factors in
manazement. This s a ¢oint on which there

12 much diversity of eoninion us well as

pPractice. -

Nevertheless. the exg xmu «f many s
zanizations tends to indicaff
frrogram cannot hope to y »
Low well planned,
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-

trolleys and various types of h-
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al attention irom the standpoint of

:on and preventive maintenance. Dy,.
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*aterial, broken parts of the equipm
ads dropped due to failure of m . E
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this clas_s of equipment in good rep:f
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=d with the proper maintenance of s
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al or el
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.endent azd foreman involved, as wek

the Plan: Safety Department hext
':ommcm'.‘ed repairs or alterations mus
ﬁppsed oi. cither by bleing carried
Adon, or 'y heing rejected for causf

NI

inspectin covers cleaniiness and ot}
< ot‘t.’;c uipment in the interest of
zed fire fazard and increased safet
i repairmen. Safety equif
nders. fire extinguishen
elts, gongs, warning light¢
zords, gear guards ete b
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in Charge of Engineering—G. J. BARRETT, 1. S. Steet Corporation Sub-

Duluth, Minn.

_Chairman i Clarge of Health—LEE L.ox0,
Cilarge of Membership—Axcrs D.
Canada.

4 News Letter Editor—Daxies HARRINGTON,

Clinchfield Coal Corp. Dante, Va.
Casesery, Mclntyre Porcupine Mines,

United States Bureau of AMines,

Chairman—J. J. FORBES, United States Bureau of Afincs, Pitts-
Chairman—L. C. CaMPFBELL, The Koppers Coal Co.. Pittsburgh, Pa.

Chairman—>M. R. Bupp, The Explosives Engineer, Wilmington, Del.
Chairman—\V. W. Abays, United States Dureau of Mines. Washi-

THOMAS ALLEN, Chiei Coal Mine Inspector, Siate of Colorado, TDenver, Colo.

J. W. Att, Caiumet & Hecla Consolidated Copper Co., Calumet. Mich.

P. \[. ARTHUR. American Zinc Co. ot Tennessee, Mascot. Tenu.

Frep E. Bepate Consoiidation Coal Co., Fairmong, AW, Va,

Joux L. BoarDuax, Anaconda Copper Mining Co., Butte, Mont.

Matrice CotLTsR. Clearfield Bituminous Coal Corp., Indiana. Pa.

H. T. Hazesr. Tennessee Cogpper Co., Copperhill, Tenn.

H. C. Hexrie, Plielps Dodge Corp., Bisbee. Ariz.

Rusu N. Hostzz, Ceal Mine Section. Pennsylvania Compensatinn Rasing & Taspec-
tion Dureau. Harnisturg, Pa.

C. . Ksck. Jamison Coal Corp., Greensburg, Pa.

Tuomas E. Licureoot. Tie Koppers Coal Co.. Pittsburgh, Ta.

Wt 6. Merzezz, Hud-on Coal Co., Seranton, Pa.

D. D. Morrat. Utab Copper Co.. Salt Lake City, Utah.

V. 0. Mexgray, The Union Pacific Coal Co., Rock Springs, Wi,

R, B. Paut. Wew Jersey Zinc Co., New York, N. Y.

Joux T. Ryax. Mine Safety Appliances Co., Pittshurgh, Pa.

L. T. Sicka. 21 Joserh Lead Co.. Bonne Terre. Mo,

Jotx Trowees Home:

ake Mining Co., Lead, S. D ;
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t o Cauescr, The Koppers Coail Co., Pittsburgh, P,
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\ s Letter Editor—Inwier Harrserox, Unired States p : oot l

Secretary ami
Washington 1 ¢ ) L PRE AT L o
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burgh, Pa. . . . . S
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Statistics Consmztter Chizman—AV. W. ADaxs, United States Burcau of Mines, wiitd - oans
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Tromas V11 Ulhicd Coal Mine luspector, State of Colorado, Denver, Colo, °
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Program Committce Chairman—R. B. Roarer, Humble Oil and Refining Co.. Houstoxn.
Texas.
Publicity Comumitice Chairman-—Grexy Byers, Shell Petroleum Corp.. St. Louis, Mo.
Statistics Conumitiee Chairman—J. W. Myers, Standard Qil Co. (N. J.), New York, N. Y.
" Atlantic Dizision Chatrman—R. L. Sivpsox, The Texas Company, New York, N, Y.
Great Lakes Division Chairman—F. R. McLeax, Socony-Vacuum OQil Co.. Inc, White
- Star Div., Detroit, Mich.
- Gulf Dizision Chairman—D. B. Hiatr, Texas Pacific Coal & Oil Company, Fort Worti,
Texas.
did-Continent Division Chairman—Kzgats EarHarT, The Texas Company, Tulsa, Okla.
jF_’aéiﬁc Dizision Chairman—L. K. Burier, Union Oil Company of Calif., Los Angeles.
- Calif.
" Rocky Mountain Division Chairman—DB. \". Ossory. Standard Oil Co. (Ind.), Casper, Wy,
Past General Chairmen—
R. W. Brack, Standard Oil Co. of N. J., Elizabeth. N. T.
R. S. Boxsts. Standard Oit Co. (N. I.), New York, N. Y.
V. R. Cursig, The Texas Company, Houston, Texas.
R. E. Doxovay, Standard Oil Co. of Calif., San Francisco. Calif.
C. L. Hicutower, United Gas System. Houston, Texas.
G. O. Lockwoon, The Empire Companies, Bartlesville, Okla.
Geo. F. Prussixg, Union Oil Co. of Calif., Los Angeles, Calif.
R. B. Roarkr, Humble Oil and Refining Co., Houston. Texas.
E. I. Sexye Socony-Vacuum Oit Co., Inc, New York, N. Y.
C. W, Syt Standard Qil Co. (Ind.), Chicago, .
X D. I Warsace Sinclair Prairie Oil Co.. Tulsa, Okla.
seorctary—I{, N, Brakestee, American Petroleum Institute, New York. N. Y.
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Geucral Chairman—I1. W, Buucess, Sinclair Prairie Oil Co., Tulsa, Okla.
f"tce-C":a:'rmm:—J. H. Browy, Tide Water Associated O} Co., New York, N. Y.
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518:’1:.'”:'1:51 Commitice Chairman—E. D. Murpney, Mid-Continent Petroleurm Corpl, Tulsy

kla.

Heal:it Comumitice Chairman—P. E, Kegcaw, Shell Pe:rsleum Corp, Houston, Texas.

Program Committee Cheirman—A. \W. Breeraxp, Loz Star Gas Co.. Dallas, Texas.

Pudticity Commitice Chatrman—]. L. Risixcer, Magneliz Petroteum Co., Dallas, Texas,

Statistics Committee Chairman—]J. \V. Myers, Standari Qi Co. (N. J.), New York, N, ¥,

Visucf Ecucation Committee Chairman—C, A. Mitren. The Texas Co. Houston, Texas.

A t&mi:‘c Dizision Chairman—L. C. \WoobsriDcE, Socor:-Vacuum Qil Co., Inc, New York, E
N

Great Lakes Dizvision Chairman—R. T. Hexpersox, S:zndard Oil Co. of Ohio, Cleveland
Ohio.

Guli Division Chatrman—\\s. GraxT, Jk. Humble Gii & Refining Co., Baytown, Texas,

Mid-Continent Division Chairman—J. D. McCasey, Jz., The Carter Oil Co., Tulsa, Okla

Paciie Diviston Chairman—C. J. NoBuaxy, Shell Qil Cz, San Francisco, Calif.

Rocky Mountatn Division Chairman—R. O. Traveon Standard Oil Co. (Ind.), Casper,
Wyroming.

Dast General Chatrmeit—

R. \W. Brack, Standard Oil Co. of N. J., Elizabet> N. J.

R. S. Boxstr, Standard Oil Co. (N. .}, New York N. Y.

A. W, Brereasn, Lone Star Gas Co., Dallas, Texzs,

\". R. Curias, The Texas Company, Houston, Texzs.

R. E. Doxovay, Standard Oil Co. of Calif, San Francisco, Calif.
C. L. Hicitrower. United Gas Pipe Line Co., Hous:ca, Texas.
G. Q. Lockwoop, Cities Service Oil Co., Bartlesviiia, Okla.
Geo. T. Prussing, Union Qil Co. of Calif., Los Anzsies, Calif.
R. B. Roaregr, Humble Oil and Refining Co., Hous:sn, Texas.
E. I. SexxE, Socony-Vacuum Oil Co, Inc, New Yook, N, Y.
C. \W. Saati, Standard Oil Co. (Ind.), Chicago, I

D. 1. WatLace, Sinclair Prairie Qil Co., Tulsa, Okla

MONDAY AFTERNOOXN SESSION
QOctober 11, 1937

The session was called to order by Gen- ~ Gas C... Dallas, Texas. who intrt?duced the
eral Chairman A. \W. Breeland, Lone Star  speaker: and directed the discussion.

Industry’s Responsibilities in Community Safety -
By HENRY W. BOGGESS :
Superintendent of Safety, Sinclair Prairie Qil Company, Tulsa, Okla.

.. . . . i$

The ratio of public to industrial deaths ;
miore :3n six to one. It is obvious th?g
broadz:: need for safety is outside an

During 1936 111,000 American citizens died
in accidents. Sixteen per cent, or 18,000 of
tliem, met death while employved at accupations
from which they earned their livelihoods and

withiz tke ranks of industry. Whether OF b - [

indusimehas any responsibility for these PU27
Cetents, whetheraor not i 7o
swer the ability to prevent any -

fiiestion,

000178 -

so are cailed industrig! fatalities, The remain-
ing 93,000 accidental deaths are broadly re-
ferred to as public fatalities; at least, they
were non-occupational.
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Counciiors— )
¥, S BeavuoxT, The Peoples Gas Light & Ceoke Co., Chicago. 1L
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Public Utilitics Section 339

1. F. McCase. Duquesne Light Co., Pittsburgh, Pa.
:]oH-\‘ P. McCaxx, New England Power Service Co., Boston, Mass.
.x{.-afﬂl Commitice Chairman—Dgr. Hart E. Fisuer, Chicago Rapid Transit Co., Chicago,

iR .
}!mbc‘fﬁifl"‘ Committec—

E. J. Haxtox, Chairman, Peoples Gas Light & Coke Co.. Chicago, Ill.
"1 4v. H. Browy, Northern States Power Co., Minneapolis, Minn.
" "3 T. Caster, Lincoln Telephone and Teelgraph Co., Lincoin, Nebr.
R A. Epwarps, San Diego Consolidated Gas & Elec. Co., San Diego, Calif.
A, A. Kuxci, Public Service Co. of Colo.,, Denver, Colo.
E S Licut; New York State Electric & Gas Corp., Geneva, N. Y.
. C. E. McBripg, Northern Indiana Public Service Co., Fort Wayne, Ind.
- . E.P. NovEs, Central Maine Power Co., Augusta, Maine.
:»: H. E. SuEDD, Appalachian Electric Power Co., Bluefieid. \W. Va,
'} R SteeLe, Oklahoma Gas & Electric Co., Oklahoma City, Okla.
k Stistics and Contest Committee Chairman—Cuaries S. Bowpex, Ohio Public Service
“Co., Alliance, Ohio.
Launcilors (Pust Goneral Chairmen)—
Jorx J. Barava, The Laclede Gas Light Co., St. Louis. Mo. (1936-1937)
E S. BeatyoxT, The Peoples Gas Light & Coke Co., Chicago, 111 (1930-31)
C. B. BotLeT, Wisconsin Public Service Corp., Milwaukee, Wis. (1932-33)
G. A. DoerLER, Dayton Power & Light Co.. Dayton, Olio (1931-32)
James B. Docaras, The Philadelphia Gas Works Co., Philadelphia, Pa. (1916-17)
Rov M. Gopwix, Philadelphia Electric.Co., Philadeiphia, Pa. (1933-30)
.'r:J, Kren, Phitadelphia Co., Pittsburgh, Pa. (1934-33)
‘Wites Macracuax, Electrical Engineer, Toronto, Ont.. Canada (1919-20)
BB AlcCurrocit, Bureau of Safety, 20 N, Wacker Drive., Chicago, 111 °(1925-26)
© ~Geozse Opp, Detroit Edison Co., Detroit, Mich. (1926-27)
.M. Pepeeg, Hlinois Uell Telephone Co., Chicago, 1L (1933-34)
" o€ 1 Ruttaxp, Texas Power & Light Co., Dallas, Texas (1927-28)
C. 2 Scotr. Bureau of Safety, 20 N. Wacker Drive. Chicago. Il (1917-13)
3 : 1}. F.Wenn, West Penn System, Pittsburgh, Pa. (1523-29)
‘f"""l Rc'frc{cumli:-c.c—
CI Gervirt, Consolidated Edizon Co. of N. Y. Izc. New York, N. Y. (A.G.A)
o I— L SuapaeTT, Georgia Power Co.. Athen:, Ga. (EEL)

e

_TUESDAY AFTERNOON SESSION
October 12, 1937
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Quarry Section

28 Officers 1936-37

Y

k f}j'ig,,,,mz Chairman—ALEXANDER Foster, JRr., Warner Co., Philadelphia, Pa.

% pice-Chairman—RusseLL Rarey, The Marble CHff Quarries Co., Columbus, Ohio.

§# Secretary and Newes Letter Editor—X. B. Sieg, J. E. Baker Co., York, Pa.

gfbsm Conunittee Chairman—H. F. Yorrer, The General Crushed Stone Co., Easton, Pa.

Spblicity Committee Chairman—]J. R. Bovp, National Crushed Stone Assn., \Washington,

D. C. . . :

‘ %smi.r!i:: Committee Chatrman—\\V. W, Apays, U. S. Bureau of Mines, Washiagton, D, C. i i"_
- X Yembers at Large— ) : .
4% V. P. AnEary, National Sand and Gravel Assn., Washington, D. C. 3

$3% Wrriay H. Baxer, J. E. Baker Co, York, Pa.

2000, M. Graves, The General Crushed Stone Co, Easton, Pa.

f-’-« S. WaLTER STAUFFER, National Lime Association, Washington, D. C.

A. L. Wortnex, The New Haven Trap Rock Co., New Haven, Conn.

Officers Elected for 1937-38

‘?e-Chairman—RusszLL Rarey, The Marble Clilf Quarrics Co., Columins, Ohio.
DUrelary end News Letter Lditor—N. B. Steg, 1. E. Baker Co., York, Pa.

i F8ser Cemmittee Chairman—H. F. YorTEr, The General Crushed Stone Co., Easton, Pa.
. ;;,’Mlici!y Committee Chairman—]. R. Doyp, National Crusiied Stone Assn, Washington,

0.

V.P. AHEARYN, Narional Sand and Gravel Assn., Washingum, D, C.
Wit H. Baxer, J. E: Baker Co., York, Pa.
ko 0.\ Graves, The General Crushed Stone Co., Easton, 1.

- S, Waiter Staurres, Nationai Lime Association, Washine
AL Wormney, The New Haven Trap Rock Co., Nuw Flaven, Conn.
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Safety Equipment Section

| Accident Prevention Equipment Manufacturers
tho Exhibited at the Twenty-Sixth National Safety Congress

and Exposition

3~ B DIAPH VALY §:Ame Protection Equipment Co., Inc, Pittsburgh, Pa.

TIMING Diat. ¥ Gas Masks,

Mrertising Displays, Inc., Covington, Ky.

i Safety Education Materials in Display Form With Moy

Xina Caspaley & Surery Co, Hartford, Conn,

P ;‘f{vSa{e Driving Tests. Saiety Educational Films,
48, Aloe Co., St. Louis, Mo,

-2 First Aid and Hospital Equipment.

HAzerican Abrasive Metals Co,, Irvington, N, 7,

Safety Treads for Walkways and Safery Gratings.

ican-LaFrance and Foamite Industries, Inc,, Elmira, N. Y.

Fite Protection Equiprent.

ican Mutual Lizbilivr Insurance Co., Boston, Mass,
Insurance, Workmen's Compensation, P
ican Optical Co., Scuthbridee, Mass,
tad and Eye Proteciion Products.

can Safety Tank Co.. Kansas City, Mo.
Tanks,

Auxiiiar}' & Emerzen
UI{ﬂi{t; Tratiic Control Corp.. St Paul, Minn,

w2 RMC Actuated Contral Equipment

oue ot Lk‘ -\!anufacmrim: Co. Rock Tsand, i,

ety nspection and Currection Equipnient,
X Praducys Corp.. Soush LBend, Ind,

alair ofl, ':;;{;“q‘f-‘m(:ti\'c Equipment.
L X Sivalls & Brveon, fne Kanzas City, M.

1
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: Pressure Vesseis.
Vashiountain Co., Lii vaukee, \Vis.
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Kansas City, Mo., October 11-13, 1937

Exhibition Hall—Municipal Auditorium

‘g Messages.

roperty Damage and Geners: Automobile.

‘Siretcher First Aid Equigmeant.
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" Harley-Davidson Motor Co., Milwaukee, Wis,

Taceney-sixth National Safety Congress

R. H. Bubrke Co.. Chicago, Ll
Satfety Equipment tfor Construction and Maintenance.
E. D. Bullard Co., San Francisco, Calif,
Personal Protective Equipment.
Burroughs Wellcome & Co.. (U.8.A)), Inc.. New York City.
First Aid Kits and Medical Equipment.

Champion Brake Corp.. Chicago, 111
Hand Brakes for Freight Cars.
Chicago Eye Shield Co., Chicago, Il
) Head, Eve and Respiratory Protective Equipmeit.
“Columbus MeKinnon Chain Corp., Tonawanda, N. Y.
Alloy Steel Sling Chains and Safety Hoists.
H. S. Cover, South Bend, ind.
Respirators and Safety Goggles,
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., Inc., New York City.
First Aid and Industrial Safety Equipment.
C. H. Dockson Co., Detroit, Mich.
Head and Eye Protection. . .
DoMore Chair Co., Inc., Elkhart, Iud.
Posture-Health Chairs for Office and Factury.
Dual Parking Meter Co.,, Oklahoma City, Okla.
Parking Meter Equipment. ’
Donald F. Duncan, Inc., Chicago, 11l ’
Parking Meter Equipment.

Eagle Eignal Corp., Moliue, Iil.
Traffic Signals.
Electronic Control Corp., Detroit, Mich,
Electronic and Photo-Electric Equipment.
Elliott Service Co.,, New York City.
Promotion of Efticiency and Safety,
Emerson Drug Co., Baltimore, Md.
Bromo-Seltzer,
Empioyers Mutuals, Waunsau, Wis,
Fire and Casualty Insurance. Workmen's Compensation,
Enameled Steel Sigu Co., Chicazo. 14,
Day and Night Stecl Reflecting Sigas,

Fairway Laboratories, Tac., Belleville, HL

.
Anti-Fatigue and Heat Exhaustion Antidote Tublets and Disponsing Equipuent,

Police Motorcyeles and Accessory Equipment.
ercules Friction Grip Co., Kan:az City, Mo.
Brake Dressing,
Hild Floor Machine Co.. Chicazo, 111
Electric Floor Scrubbing Machiines and Vacuum Cleaners,
Holecomb Safety Garment Co., Chicago, HI. 1
Industrial Safety Clothing.
Hoof Products Co., Chicago, 11l
Motor Vehicle Speed Contral Governors,
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al Safety Congress Safety Equipment Section

‘ai ington Laboratories, Inc.. Huntington, Ind.

auienance. Huné)isginfccting and Sanitation Products.

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

w York City, * Aercurochrome First Aid Antiseptie, Thantis Lozenges.
ian Motocycle Co., Springfield, Mass. : !
Poiice Motorcycles and Equipment. :

dustrial Gloves Co,, Danville, TlL
Industrial Safety Clothing. ;

sipment § fedustrial Sa_fcty Equipment Assn, ';\'cw Yor:k City. )

N YL Association of Manufacturers of Industrial Safety Equizment.

N _F International Shoe Co., St. Louis, Mo.

- Safety Shoes.

unkin Safety Appliance Co.. Louisville, Ky.
Power Press Guards. T }
Juvenile Wood Products, Inc.. Fort Wawne, Ind.
Automobile Safety Seats for Chiidren.

. The Karpark Corp., New York City.

vk City, Parking Meters.

Keystone View Co., Meadville, Pa.

. Visual Safety Tests.

falter Kidde & Co., Inc, New York City.
Fire Protection Equipment. i

Ty Kimball Safety Products Co.. Cleveland. Oliiv. ‘

. Industrial Safety Clothing and Supplies. .

Lehigh Safety Shoe Co., Inc.. Allentown, Pa.
Leather and Rubber Safety Shoes.

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

. The Lima Cord Sole & Heel Co.. Lima, Ohic. .
Non-Slip Soles and Heels.

Lumbermens Mutual Casualty Co.. Chicago. Il
Automobite, Compensation and Generai Casualty Insurance.

Macwhyte Co.. Kenosha, Wi,
. Wire Rope and Braided Wire Rope Niings.
Bpensition, The Martindale Electric Co.. Cleveland, Ohio.

Dust Respirators and Highway Safety Signals.
McCloskey Torcht Co.. Toledo. Dio.

Bomb Shell Torches and Truck Flare-,
B. F. McDonald Co., Los Anzeles, Calif.
Equipmerst ., Safety Hats and Respirators. ) i
- = Metropolitan Life Insurance Co. New Yerk City.

Fatbdets o | Nspenisiineg
2

Life Insurance. Industriai. etc. H

. Michigan Matleable Tron Co.. Letroit, Mick, )
Trafiic Stop Siams. I

Milburn Co.. Detroit. Micl:. : !

Pratective Creams for Prevention of Crccupational Skin [hseases. H

s Cleaners (- ine Safety-Appiiances Co. Pi f
. Safety Appliances and Fi: M

Modera Engineering Co.. S1. Lauis,
Welding Torches and Saiers Goggle
Murray Safety Sting Co.. Inc.. Pit
Plated Wire Rope Slinas
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wenty-sivth National Safety Congress

National Burecau oi Casuaity & Surety Underwriters, New York Civ.
Safety Service, Casuaity Insurance.

National Safety Council, Inc,, Chicago. Il
Posters, Bureau of Information. Research and Education Division.

sereeway Signal Co.. Okiah.
Safety Signal Equicmen
tafic Boy, Inc.. Canton. Ci
School Zone Tramc \Wi

G. H. Packwood Manufacturing Co.. St. Louis, Mo. 1 taited States Steel Corpora:
Soaps and Cleaning Compounds. Sieel Products and Cer-
Panther-Panco Rubber Co., Inc., Chelsea, Mass, o
Safety Soles and Heels. .} wahlert Products Corp,, Bre
The Patent Scaffolding Co., Chicago, 1L - Industrial Safety and Fi:
Safety Ladders and Scaffolds. =* } Weaver Manufacturing Co..
The Phister Manuiacturing Co., Cincinnati, Ohio. : Y Automotive Testing Equ
Fire Protection Equipment. .. ---} West Disinfecting Co.. Chicc
Protectoseal Co., Chicago, Il - 3§ - Products for the Promor
Safety Devices for Hazardous Liquids, ..} the Western Union Teiegra:
Pulmosan Safety Equipment Corp., Brookiyn, N. Y. ) - " Communication Service.
Respiratory Protection and General Satety Equipment. Willson Products, Inc., Read:
Personal Protective Dey

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

Safeguard Electric Co., Inc, Brooklyn, N. Y,
Shockproof Prrtable Lamp Guards.
Saiety Engineering. Altred M. Best Co., Inc, New York City.

“Safety Engineering,” Insurance Publications and Reports.
The Saiety Equipment Scrvice Co.. Cleveland, Ohio.
Goggles and AH Types of Accident Prevention Equipment.
Safety First Shoe Co., Holliston, Mass.
Safety Shoes.
W. H. Salisbury & Co,, Ine., Chicago, Il
Linemen’s Rubber Protective Devices.
Shepherd Safety Shoe Corp., Chicago, Il
Safety Shoes. :
The Spencer Turbine Co., Hartford. Conu.
Industrial Vacuum Cleaners and Dust Collection Equipment.
Standard Safety Eguipment Co., Chicago, It
Industrial Saiety Equipment.
Stonekouse 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 Rubler Co., Carroliton. Ohio. .
Linemen’s Safcty Equipment and Synthetic Rubb
The Surty Manufacturing Co., Inc., Chicago, IlI. 7
Dust Counters. Exhaust Units, Satety Guards and Sl
S-\W Supply Co,, Girard, Kans.
Highway Railroad Signals.
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‘ongress Safety Equipment Scction

York City. “ghreeway Signal Co., Oklalioma City, Okia.
£ Safety Signal Equipment.

raffic Boy, Inc., Canton, Otio.

jon Division. School Zone Tratfic Waming Signs.

“nited States Steel Corporation Subsidiaries, Pittsburgh, Pa.
£ Steel Products and Cement.

“wahlert Products Corp, Brooklyn, N. Y.
- . Industrial Snfety and Fire Protection Equipment.
Avaver Manufacturing Co., Springfield, 11l
$= Avtomotive Testing Equipment.

% est Disinfecting Co., Chicazo. Il
% Products for the Promotion of Industrial Sanitation.
he Western Union Telegraph Co., Kansas City, Mo.
~Communication Service.
" -§.Willson Products, Inc., Readinz, Pa.

) - ¥E Personal Protective Devices.
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o wemalegbers af Large—

Textile Section

. Officers 1936-37

“General Chairmun—T. A. WiLsox, North Carolina Industrial Commission, Raleigh, N. C.
Vice-Chairman ([n Charge of Program)—E. A. Roserts, American Mutual Liability In-
surance Co., Atlanta, Ga.
Vice-Chairman in Charge of Membership—\Warrace G, Jr, Collins and Aikman Cerp,,
Philadelphia, Pa.
{ News Letter Editor—P. M. Castak, The South Carolina Industrial Commission, Coluribia,
+ 8. C
Secretary—E. M. Satrey, American Enka Corp., Enka, N, C.
Engineering Committee Chairman—Harvey Sauvt, U, S. Finishing Co., Pawtucket, R. L
: Statistics Committee Chairman—\. R. McCaLtuy, South Carolina Industrial Commis-
sion, Columbia, S. C,
Members at Large—
E. V. Auprecutsoy, E. 1. du Pont de Nemours & Co., Richmond, Va.
H. R. Cory, Beacon Manufacturing Co., Swannanoa, N. C.
Crartes H. Eames, Lowell Textiie Institute, Lowell, Mass.
RusseLe T. Fisuer, National Association of Cotton Manufacturers, Boston, Ma-s.
G. H. Gexokg, Sibley-Enterprise Manufacturing Co., Augusta, Ga.
D. J. Grazerroor, Kendall Co. Walpole, Masys.
M. W Hetss, Proximity Manufacturing Co., Greensboro, N. C.
\WarLter Humpureys, National Aszsociation of Woolen Manufacturers, New York City.
R. I. Jexxixnes, Lanett Cotton Milis, West Point, Ga,
A. S, Josxsox, American Mutuz! Liability Insurance Co., Boston, Mass.
R. I. De LaMeter, Bigelow Saniord Carpet Co., Inc., Amsterdam, N. Y.
Care E. LixpeMeyr, Forstmann “Woolen Co., Passaic, N. 1.
A. F. McGarg, Simmons Co.. Sza Francisco, Calif.
ForzesT H. Sutrorp, North Czrolina Department of Labor, Raleigh. N, (.

Officers Elected for 1937-38

Generai Chairman—T. A \Wisox, North Carolina Industrial Commission, Raleigh. 25 CL

Vice-Cluirman in Charite of Precron—E. A, Ropexrts, American Mutual Liabilins
surance Co. Atlanta, Ga.

Flee-Crairman in Charge of Mei crship—\W. R, McCarcus, South Carolina Tadic-crial
Commission, Columbia, 8. C,

News Letter Editor—Frazir Parziwzox, W, C. Bradley Interests, Columbus, Ga.

Matictice Committee Chatrinan—i<. . Jensises, Lanett Cotton Mitls, West Point, t:a.

Ciagres H. Eamns. Loweit Texle Institute. Lowell, Mass,
AL W Hess, Proximity Manuzcturing Co.. Greensboro. N,
Fraxx E. Mogkts. Liberty Mutzal Insurance Co., Boston, Masgis

001
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crintendent made his roundg
tenever he observed a sof
: the floor he picked it yp
the time and the departmen
found and handed the bottj,
-, Unless the overseer could
vee who was responsible for
ottle on the floor, he wy
-ty it constantly int his handg
I the shift.
‘equired to acknowledge pub.
-e of his department to ob.
“with respect to placxng these
containers provided, it was
e every overseer had, in his
1 fashion, discovered a way
. the guilty employee and thus
. to this unsafe practice,

.mple of what may be done to
accurrence when the overseer
is job seriously is found in
* a mill in eastern Alabam
aximately two and one haif
.ours per year which, for the
v 1, 1934 to January [, I95
ats with a frequency rate of
- period January 1, 1935, to
136, had 18 accidents with 2
e of 802, and for the period
136, to November 1, 1936, had
ith a frequency rate of 4. En-
not satisfied by this progress,
sent designated the month of
a “No-Accident” month. They
:ful in achieving the record
:ring the month of November.
¢ their campaign through the
-ember. At the time this paper
-en, the plant has operated ap-
two and one quarter millno.n
ithout a single lost time acar
vorted.

. e = S3 Cgirman Harry . Kelley, American

Wood Produects Section

Officers 1936-37

General Chairman—HarrY J. KELLEY, American Seating Co., Grand Rapids, Mich.
Vice-Chairman—\ViLtiast Haceerty, Edward Hines Lumber Co., Hines, Harney Co., Ore.
Secretary—M|. C. GooospeEp, General Electric Co., Erie, Pa.

News Letter Editor—H. E. Seevy, The Brunswick-Balke-Collender Co., Chicago, lil.
“Engineering Committee Chairman—J. H. Lk, Liberty Mutual Insurance Co., Rockford, TIL
Membership Committee Chairman—S. T. DisspaLg, The J. G. Brill Co., Philadelphia, Pa.
Poster Commiittee Chairman—R, L. Woops, Fisher Lumber Corp., Memphis, Tenn.
‘Program Comumitice Chairman—Nits Jurrr, Hayes Body Corp., Grand Rapids, Mich.
publicity Commitiee Chuirman—RotaNnp Joxes, The Surty Mig. Co., Inc, Chicago, IIL
Satistics Committee Chairman—F. A. Potrock, Lumbermens Mutual Casualty Co., Chi-
cago, Il - ‘

" Members at Large—

R. C. Birg, Lumbermens Mutual Casualty Co., San Francisco, Calif.

F. W. Bravy, Employers Mutuals, Wausau, Wis,

E. Ross Farra, Grand Rapids Safety Council, Grand Rapids, Mich.

Louis W. Kersera, Mengel Body Co., Louisville, Ky.

3. A. Purnoy, Michigan Mutual Liability Co., Detroit, Mich.

Officers Elected for 1937-38

Geners! Chairman—H, E. SeeLey, The Brunswick-Balke-Collender Co., Chicago, Iit.
Vice-Cirairman—IJ. H. Leg, Liberty Mutual Insurance Co., Rockiord, Il
Secrctery—M. C. Gaoosreep, General Electric Co., Erie, Pa.
News Letter Editor—S. T. Dissvarg, The J. G. Brill Co.. Philadelphia, Pa.
Membership Committee Chairman—R. L, Woobps, Fisher Lumber Corp., Memphis, Tenn.
Publici:x Committec Chairman—Ror.axp Joxes, The Surty Manufacturing Co,, Inc, Chi-
cago. 11l X
Statis:izy Cownmittee Chairman—F. A, Pottock, Lumberimens Mutual Casualty Co., Chi-
cage, T
Meméors at Large—
R. C. Bakr, Lumbermens Mutual Casualty Co. San Francisco. Calif.
F. \V. Brauy, Emplovers Mutuals, Wausau, Wis.
E. Ross Fagrra, Grand Rapids Safety Council, Grand Rapids, Mich.
Lovis W. Kekeera, Mengel Body Co., Louisville, Ky.
1. A. Puroy, Michizan Mutual Liability Co., Detroit. Mich,
Hazry J. KenLey, American Seating Co., Grand Rapid:, Mich.

MONDAY AFTERNOON SESSION
October 11, 1937
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Combating the Dust Problem in the Wood Products Industry
By J. G. SISSMAN .
Director of Research, Surty Mannfacturing Company, Inc., Chi::ago, I

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

accumulation of dust on oily. moving-par{s'—_'unééi'tﬁﬁ, by hiding obstrugtions on or de-

where iriction.will-readily raise the tem-
perature to the burmning 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
knownt. A study of such hazards, made by
the National Fire Protective Association
which published a report in 1932, gives a
full anaivsis 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 lazard also has been care-
fully surveyed. It is present when dust is
sufficient for combustion to be instantaneous
over a considerable arca. Explosion hazards,
like fire hazards are best controlled by ven-
tilation wiiich 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. Bulleting 362
and 617 U. S. Department of Labor, Bureau
of Labor Statistics, and several pamplilets
of the National Safety Council contain com-
lete 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. These 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 countrol, Nuisance
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— wopd or abrasive used in place of wood of”

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

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 suff-
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 the
plant. This is the only phase of the dust
control problem which shows a direct profit
The others are 2n immediate charge on the
industry which must be met as part of gen-
eral overhead. They show their profit in-
directly in the prevention of injuries to
men and the saving of the cost_of injury
to industry. T -

The last of the quintette, according to ™Y -
classification, is wood dust as a health haz-
ard. This quint has several characteristics® "
effect of wood dust on the human system;
effect of abrasive dusts on the human Sys* .-z
tem; cffect of dust or materials other thad ...
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& Wood dust is Hiot dangerous in the sense
1o silica or iead dust; but wood. dust is‘not
%goctous. Any dust ishaled in sufficient
éréantities is detrimental to health and wood
:;dust is not excepted.

P

The industrial bulletin of the state of New
:dork for July, 1936, contains an article by
fidelaide Ross Smith in which the relation-
Sip between wood dust and rcspiratory dis-
Jiyee is set forth, Dr. Smith points out that
j0od working is a dusty trade and while
ihe dusts are not primarily siliceous, more
frespiratory disease is found in the wood
Fyorking plants than in plants where dusts
?ire not present. She suggests that perhaps
‘more silica dust is present than is suspected. -
*Studies to determine which of the dusts
‘present in woodworking are dangerous have
‘got been made, at least not with sufficient de-
-1l over -a long enough period of time. But
L matistical evidence definitely places wood
‘working in that class of industry in which
‘ibere is some exposure to silicosis, as shown
iby the high mortality from pulmonary tuber-
;’mlosis.

1 In the study made by Oliver. in which the
death rate of the agriculturist from diseases
‘of the respiratory system was taken as a
andard or 100, the rate for potters was
150; stone quarriers 261 ; cotton workers 244 ;
¥ood workers 238 ; masons 213; wood manu-
facturers 202; and bakers 177. If this figure
is a true picture of deaths in the wood work-
g trades due to respiratory diseases, 238
a5 compared with 100 as the standard, it is
thvious that wood dusts are definitely detri-

.mental to health.

Reports from the Regisirar General of
England and Wales, show.tke same general
situation. Under the Englizh: system wood
¥orkers are rated at 103 per cent, compared
¥ith agricultural workers who are rated at
9 per cent. Woodworkers rate 339 com-
‘lared with the general population rate of
180 In the case of cabinet makers the rate
8 higher, perhaps because more dusts other
Yhan wood dusts are presen: in the atmos-

_f there they breathe. One hundred and sev-
i §taty-sight trades are listed in this report,
Etted from 1 to 178. Under the heading
tespiratory tuberculosis” cabinet makers
“ate 117, other wood workers 81. Under
Sbronchitis” cabinet makers rank 121, other
_§ Yood workers 64. Under “gneumonia” cab-
et makers 51, other wood workers 28, Ex-
Stpting under the heading of “pneumonia,”

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
35Q, refers to an outbreak of dermatitis in
a wood working plant employing 100 men.
As a result of contact with Brazilian wal-
nut wood dusts, 11 cases, a rate of about
10 per cent developed dermatitis of varying
severity which, in some cases, incapacitated
the man for several weeks. The inference
was that a large measure of tolerance of
to::ilns in that particular wood can be devel-
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 resuiting 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 alse come from inhaled dust.
Repeated contacts do not confer 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.
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show that silica is @ substzntial 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
a growing danger, duc 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 a 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 woodworking
operation they do occur in so many plants
that their existence should be pointed out.
Changes in the stzins, 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-fourths of the mass, which is
then thinned by the addition of other vola-
tiles to several times the original volume.

-
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They are dangerous. In addition to health
hazard, these finishes add to the fire and
explosion hazard of the wood working plant.
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 ii6
previously mentioned.

It appears that, from the point of view of
heaith hazards, these conclusions can be
drawn: (1) Wood dust is dangerous to
healith and iricreases the incidence of respira-
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 pulmonary diseases in the wood
working plants. (4) New materials, partica-
larly those having appreciable silica content,
present new dangers which 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, 2o

-

-

Good Housekeeping in Woodworking Plants

By JAMES C. WILSON . s
Vice President, Lumbermens Mutual Casualty Company, Chicago, Ili.
Chicago, IlL e

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 specificaily, production
methods and the habits of the men engaged
in production,

It seems obvious to us that when 2 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: oo

A complete and cfficient dust collecting
system is a basic necessity, and once installe
it must be serviced constantly to retain itS
efficiency. The removal of all waste mate”
rial from floors and around machi{les isa
full-time job requiring definite assignme®
to a.clean-up crew. - - e - 2T

In laying out the machine setup,
housekeeping requires an inteiligent pian 9% ;
der which the machines are grouped s0

-
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