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Foreword SRR

HE Transactions of the Twenty-sixth National Safety
Congress, 1937, are published by the National Safery
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 Edu.catiqn.
Home Safety, Street and Highway Traftic, Commercial Ve-

hicle and Transit Sections.

. . R e . )
All industrial members of the Council automatically receive
Volume 1. Volume II is sent to members believed to be inter-
ested chiefly in the sessions it covers. Other Council mem-
bers. how ever may obtain it upon request.

AMany 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 practxcal use of them for reference purposes. The fol-
lowing quantity prices are quoted on extra copes: 1 to 10
copies of the large volume {Volume I), $2 each; 11 copies
or more, $1.75 each : copies of the smaller volume (Volume
1IN, 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 abbreviatc
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 made as compact as possible. vet without
injury to the technical aspects of any address. The original
manuscripts are on ﬁ.le in the Council’s Bureau: of Informa-
tion. where they are available for additional retference.
Where |Hmtrmons were sent by the speakers w0 the Council.
these alse are on file.

The National Safery Council at its Congresses secks o
climimate from discussion matters which are not pertinent
‘the aim of the Congress or which are contrary to Council
policies. It cannot accepr responsibility for the views ex-
pressed etther in the papers presented or in e discussions
hased upon the papers.

~NATIONAL SAFETY COUNCIL, Inc.

20 North Wacker Drive
Chicago
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Industrial Dusts

WEDNESDAY MORNING SESSION
October 13, 1937

The meeting was called to order by Chair-
~an A. S, Regula, Executive Secretary, In-
tustrial Relations  Counselors, Inc, New

What Industrial Dusts Are Harmful?

e tme e am A

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

Why?

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

While dusts exist everywherc in the at-
mospnere, it has been recognized ior cen-
that workers in certain  dusty
weccupations are less healthy than those not
<0 exposed. The number of persons ex-
rosed in dusty occupations comprises one
of the largest industrial groups. The occu-

pational diseases of workers in dusty at- .

mospheres have been found to be due to
cntrance of dust into the system by inhala-
tion, by ingestion, by direct absorption
thzough the skin, by irritation of the skin.
ur by a combination of the foregoing.
The suspensions of particulate matter iz
ar have heen broadly termed dusts, fumes.
:.nc! 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 sizc
::‘: the particles. Investigations by the Pul,-
“¢ Health Service in dusty industries' re-
“ealed that about 70 per cent of the dust
farucles examined were between | and 3
-::Csf?:s in siz'c, only about 20 per cent were
03 o an | micron, a.nd the median size was
than ]‘301'0"5: Indu.fma.l dusts are mainly les:
usts | ::xcrqrzs in size. I:Iowever, fibrous
Tund ’: 2. acseecitus asbestos, have been
P miro contain particles as large as 200-
Whi €ons in the greatest diameter.
ﬁl{isllc‘ f_;tncr.zlly speaking, .nccording 1
’«h':mi'mlu‘ts :u:c_ more injurious as 1I:cx.-_
he humart‘m;’npo:mon .dlffcrs from that of
which the }"d)'._or {rom the elemcnts‘ 0!
) hody is normally composed,® it

iy difficult to establish a comprehensive
definition for foric dusts. Sollmann,” after
analysis of various definitions for poison,
{elt 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 it4 inherent chemic
properties, and by its ordinary action, is
capable of destroying life, ar of seriously
endangering health, when it is applied o
the body, externally, or in mnderate doses
(to 30 Gm.) internally.”

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

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

[t s now well established that exposure
0 certain kinds of dusts, such as those con-
:aining considerable quantities of free silica.
has increased the morbidity and mortality:
rate- from gry diseases ; while me-

chirlor iyt £l 19 oo g
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have been associated with geueral svstemic
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 penc-
trate the deep lung tissues and are
sufficiently insoluble to be retained there.
Some of these may be active in the human
tissues, causing defnite 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 particies are spluble, at least
to a small extent. I harmless, cell activity
is stimulated so thar phiagocytes remove the
dust. If the solute is toxic, the viability of
the phagocyte is amected and an ineffective
accumulation resultz, At the same time,
further solute may diffuse into neighboring
tissues, setting up an irritation and subse-
quent fibrosis. The nature as well as the
solubility of the solute is an important fac-
tor, but of two substances oi approximately
.cqual toxicity, the more soluble form
causes the greater damage. However, sub-
stances of such low solubility as silica may
ultimately produce extensive injury.t

Kettle has stated that harmiul dusts, if
inhaled into the tunz: may activate a latent
tuberculous infection; they may exaggerate

-an active tuberculous lesion or a coincident
infection. If sufficicnt quantities of a harm-
less dust arc inhaled. some of it remains in
the lungs and cause: a mild degree of fibro-
sis merely throusi: mechanical irritation,
but such fibrosis is never suficient to inter-
fere with the functicn of the lung.®

Some writers staie that while the influ-
ence of nonpoisonozs dusts on health is a
debatable subject, zinormally high death
rates from bronch and pneumonia are
sometimes attribute? ‘o clironic exposure to
nontoxic fusts. Lasze amounts of dust are
occasionally  fourd 2 supposedly normal
lngs, at autopsy.’

According to Dr
Terent types of reac:
thie inhalation of u
important are the *
stiicosis and asbes:
tung pathojogy an

er, there are four dif-
2 produced in man by
t. The first and most
moconioses, such as
which cau<e specific
Donlten are foiiowed by
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pulmounary tuberculosis. The sccond tyy
of reaction is caused by toxic dusts like Iga{
cadmium, and radium. A third type of my,.
ady follows the inhalation of finely divides
metallic fume particles such as zinc oxid.
and is known as metal fume fever. T,
fourth reaction, allergic in character, i
caused by breathing organic dusis such g,
pollen and certain types of pulverized wooq
and flour. In all four cases the sole caus
of the disability may be dust inhalation, by

the reactions from toxic dusts resuit fron
swallowing as well as from inhalation®
For various reasons it is difficult to se
up an absolute classifcation for dusy
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 irom ex.
posure to a dust may he the combined effent
of more than one mode of entrance inta the

body. However, the foilowing classificatios -

of dusts, according to physical characte:.
istics and physiological cffect, is used for
convenience. .

I. Organic Dusts

Organic dusts are those whicl contain
carbon. and were originally supposed to

come {rom organiced substances derived
[rom animal or plant life. Living dust
come under this cias:ification. and are

thought to be of the same order of size as
industrial dusts, witi: ich they are fre-
quently associated. Dacieria are uzually be-
tween 0.3 and 3 microns, except in a few
cases, such as the amtirax bacillus, whick
ranges from 1 to 1.23 micron in breadin
and 4.3 to 10 microns in length and 10 or ]."
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 of
carbon-containing, are
by chemical processes
explosives. ete.

L NONLIUING ORCANIC DUSTS. \:
the name implies, th are comprised ot
nonviakle particles, voor may not
he inherently toxic
nevertiel
latnan ar,
ty whichgk

organic substance:.
made s:ntheticaliy
auch as dvestufis
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hvpersensiive. wuh resuliing
riunius, or other disturhances, are
~ciuded in this classincauon.

2. Toxic and/or Irritont, Toxic or irnitant
dusts are all organic dusts which produce
entoward symptoms, cither systemic or
jocal. Those producing iocal symptoms are
usually described as irritant; those produc-
ing genmeral or systemie symptoms are
erimed 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-
aaphithalene, Eye damage due to inflamma-
ron of the cormea has occurred among
warkers exposed to methyl violet dust. The
dust from paraphenylene diamine derivatives
{s particularly irritating and dangerous,
causing not only a severe form of derma-
ttis where the dust comes in contact with
the skin, but also producing acute inflamma-
tion of the mucous membrane of the
respiratory passages.* Toxic dusts may be
zenerated during the handling of powdered
dves and in preliminary dyeing operations,
particularly the hydro-extractor process,
where particles are disseminated in all di-
rections.”  Coal tar and indigo dyes are
substances most frequently used.

Cases' of ambivopia have been reported
from exposure to inhalation of. tobacco
dust.® It has been found that inhaled to-
hacco dust exerts a nicotine action on the
orzanism 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.,
which is used in making -high explosives.
Picric acid, which is also used for this pur-
fo<e, requires drving, and in this latter state
has been found to produce a dermaitis.
P‘C{'IC acid is alzo the oldest svnthetic or-
T3aie dyestufi* Dermatitis occurs among
}an‘dicrs of siik with varying frequency.
Sally determined that a rash occurring

S - 3dma

',l'_ft‘ﬁj'“'o‘z‘kcr's n a sitk factory was due to
totrom sitk cocoons  imported from
Alrican

._pc_rmns engaged in the manufacture of
JMiine and quinine pregarations sutfer from
SN phenomiena, which occur for the most
ﬁ;“. ;‘" exposed parts of the body. and
L9 Be caused by ingestion or by quinine

87

dust. or powder forn: of the preparation, ex-
eruing a direct irritating efect on the skin.’*
Dermatitis due to c:her vegetable dusts
such  as vaaiila. rowdered arnica, pyre-
thrum, etc., have been reported.®

Dental lesions, oi occupational origin,
hiave been reported among workers in sugar.
The gingivitis caused by sugar dust is clas-
siied as purely mecnanical, 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 four 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. Many apparently innocuous
substances may produce reactions in per-
sons of peculiar personal susceptibility. The
term “allergy” is used to describe this con-
dition of hyvpersensitiveness or susceptibility,
and allergic phenomena most irequently
manifest themselves ia skin reactions. How-
ever, they may cause acute reactions eclse-
where in the body. \When the respiratory
tract is invoived we have such well known
diseases as hay fever or asthma. These
diseases may develcn as a result of hyvper-
sensitiveness to such substances as pollens
from plants. horsezzir, rabbit’'s fur, rurs,
feathers, etc, ’

For instance, fursicrs, workers in clothing
industrics who are exposed to wool dust,
¢tc.. may surfer from hav fever or asthma.'”
It is unneces<ary fer the offending dust to
reach the depths of the lungs—giant poilens
for example are rerorted to produce their
efiect after heing czught in the upper res-
piratory passages. Skould such an offending
substance Le finely ground it could reach
the alveoli and as a result probably all
physiologic reactions would be accelerated.™

[n a survey of a plant where resin is
mixed, ground, and molded. it was found
that 80 per cent of ie occupational derma-
titis there was due crsensitivity to
llexamethyienetetram formaldehyde.
contained in the d tch the workessi
were exposed ™ D first proces 3]




of cofton spinning, cotion-strippers arc ex-
posed to dust arising from cotton husks and
débris, which produces a typical form of
asthma.’ ’

Ordinary wood dust has been of interest
due to its purely mechanical action, but
sull 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 tagavasan, coccoloba, chestnutwood,
olivewood, California sequoia, etc. All per-
<ons who handle these woods are not in-
jured, oniy those particularly susceptible to
the substances they contain becoming
affected.™

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

a. Bacteria. One of the most important
among these is the anthrax bacillus, which
is contained in the dust from skins, furs.
wool, and animal hair, horns, hoofs, bones.
cte. This disease may occur in two forms:
cutancons (in which the organism affects
the skin), and prlironary (when it is inhaled.
as in the form of anthrax known as wooi-
sorters’ di<case).”

Cases of tetanus, reported in connection
with jute manufacture, were traced to the
raw material, the bacillus having been fourd
i the factory dust® Diphtheria, tubercu-
tosis, smalipox, typhoid, or other bacillus-
produced diseases, mayv result from exposure
w0 infected dusts,

Bacterial sensitization can be the cause of
any of the allergic diseases, namely, asthma,
serennial, Lkay fever, urticaria, anwioneurntic
cdema, cczerma. or migraine headaches.®

b. Fung:. Dusts containing the mycelz
and spores of parasitic fungi give rise
aunoyance and Jdiscomiort. “Naltster's” it
Jromt the dust alone has bheen reported.
t'rovence. reeds used for cetlings are stac
while syl

N

wet and undergo fermentation:
vered with a white powders
« i the Mucor (amily: Spar-.
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_All of the subjects but one were tarmers,

trichum dermatodes), which is $Calterey
when the bark is stripped off. This powdy,
is irritating to the skin and mucous meq,
branes. Mycelia and spores of moulds g,
conunonly found to cause rashes: for j,.
stance, the Dblack powder coming ifron
macerated sugarcane stalks. Among baske:.
makers, the mycelium and spores, in the
form of a white mould (hyphomycete) from
the rhattan canes used, get shaken out wheq
the canes arc split, hammered. and ey
causing painful fissures to develop on the
skin where they alight."

A form of asthma or spasmodic cough,
suffered by cotton weavers and known 3;
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, 2 number of cases
of typical miliary calcification were en.
countered. Unstained smears of those cases
examined were positive for fungus, two
types of Aspergillus fungi being identified

o —r 4+ (A PR IWSIY S e STy ¢ o T

teamsters, feedmill workers, or residents of
small agricultural towns where grain is
marketed. Farmers are exposed to fungi iz
threshing wheat, baling hay, or handliag
various small grains.®

Some other fungus diseases such as actino-
mycosis and blastomycosis are associated !
with occupational exposure to dust. The
former occurs among workers landiing
straw, hay, grass, vegetable débris contam:-
nated with mould. etc. Actinomycosis is
likely to arfect people engaged in commercia. |
handling. storing, and cleansing of graiz
(grain distilleries, flour mills, grain erush-
ing, Lreweries, and malting houses. erc.).™

g S PP~ P v ¢ b a—

II. Inorganic Dusts

Inorgzanic compounds are ot rmineral :
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 oa te2
hluman oryanism. Classified under inorgzani:
are toxic and or irritant, fibrosis-produc:
inz, and roanbrosis-producinz du
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s cte. leritant dusts are injurious v
.:cason of their strong irritative or Corro-
:ive properties.

4s a rule. inhaled irritant substances im-
mediately causc a reaction in the uprer
respiratory iract of such severuy that they
are prevented irom reaching the lungs, zi-
though they may cause lung damage Sv
extension of infammation if the mucous
membrane is corroded.” Lime, calcium oxide.
and the di-chromates are examples of irri-
rant Justs. An inorganic dust may poss
both toxic and irritant properties, and the
poisoning produced may be the combined
effect of more than one mode ofi entrance
into the body.

Oi the dircetly poisonous dusts, the most
widely prevalent are those of certain lead
compounds, particularly the oxide, carbon-
ate and the chromate. The dust is readily
absorbed Ly the mucous membrane; some
dust passes into the stomach and is dissoived
by the gastric juice®

According to Fairhall, perforated nasal
septwin s a4 common occurrence among
warkers with bi-chromate dusts.' Ia a
study made by the U. S. Public Health
Service it was found that continuous daily
exposure to concentrations ‘of chromic acid
mist greater than 1 milligram in 10 cubic
meters is likely to cause definite injury to
the nasal tissues™ It is believed that a
similar concentration of the dust would be
cqually toxic. .

In the case oi pcisoning irom some heavy
mietals, exposure may be to both dust 2nd
vapor. For instance,
fnown the saie limit of fotal exposure to
lead oxide dust and fumes to be less uan
15 mg. per 10 cubic meters of air, except

for prolonged exposure.” In exposure to

fnC?C‘uf_\“ dust and vapor, it was shown :hat
the incidence of chronic mercurialism in-
¢eases rapidly " with increasing mercury
toncentration, aifter such concentration ex-
cteds 2.0 mg. per 10 cubic meters.”

Alkalis :and metallic oxides are common
?::es of dermatoses. Lye, potash and
!el'lcr are known to cause irritation to pias-
sn; 3, cement-makers, bricklayers, mazons,
Mecutters, modellers, and metal platers.™
..‘cer:mon and perforation of the nasal sep-
l‘}“’;‘:{ occur among workers exposed to the
c«:m:r-_wdn. 'ash: systemic poisoning also
4‘45:,"3 trom inhalation of calcium cyanimide

Cases of dermatitis,

scleroderma and can-

nvestigations hzve

-

N0
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cer are reporicd to have been cauzed by
exgosure to dust of arsenic compounds.
Certain alwminum saits are skin irritanss
aitd aluminum dusts may contribute to tie
iniection of skin and mucous mentbrancs.
ihrough mechanical action.™

L. Fibrosis-Producing Dusts. The most
portant of these are the inorganic. shightly
:oluble dusts which caunse fibrous changes
in the lung tissues, some of which are seri-
vus, 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
nbrosis of the lung. Moreover, there scems
to be no evidence that any other constituent
of ordinary dusts can influence so uaravota-
bly a pulmonary infection.’

Although other dusts, when inhaled in
surficient concentrations over 2 long period
of time, -have been shown capable of pro-
ducing a pulmonary fibrosis, nevertheless,
the pneumoconiosis characterized by nodu-
lar fibrosis has to date been shown clini-
cally and experimentally to be associated
oniy with the inhalation of dusts containing
free silica.

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 ceils may
cngulf them. The greater majority of par-
ticies found upon microscopic examinaticn
ot the lung fall within the limits of {rom
{ to J microns.” Exampies of siliccous dusts
zre granite, quartz, sand, pumice, slate, etc.

i

In a recent study among anthracite miners,
iie correlations between exposure to dust
(which contained silica) and the evidence
ci constitutional changes left little doukt
as to the etiological significance of the dust
in the air breathed. Like correiations were
found between the silica exposure and the
extent of pulmonary changes.® \When the
inhaled dust cousists of silica combined
with bases, silicates, sorhe degree of change
in the pulmonary tissue may result. In this

respect ashestos dust seems to be unique

among silicates in the prevalence and se-
verity of the disease it causes.™
mmhetwccn silicosis a:d
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reaction in the ussues which results in
progressive nodulation, Rilicosis, when ouce
established, strongly predispases the lungs
to inlection, especially wuh the tubercic
bacillus.  Chromic interstitial  pneumonia,
chronic bronchitls, and emphvsema are fre-
quent complications of advanced degrees of
silicosis,

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

In a study conducted by the U. S. Public
Health Service among marble finishers in
Vermont, it was found that marble dust
when inhaled in the concentrations found in
the cxamined plants produced a mild, bi-
iateral, linear fibrosis in some cases, but no
serious lung changes were noted and tkere
was no disability due to the dust, even
arter vears of exposure.®

¢. Nonfibrosis-Producing Dusts. These
are inert, that is, they do not cause fibrous
tissuc to be produced, but may become
encapsulated or lie free in the tissues: or
titey are absorbed withou: production of
fbrous tissue. Included among them are
alundum, coal, corundum, ¢mery, limestone,
rmagnesite, marble. plaster paris (avp-
sum), and polisher’s rouge,

Dust Controi

Enzincering and medical coutrof are the
two most bmportant factors in combating
ine industrial dust hazard. and are to a large
extent complementary. ’

Lagineerma Cowtral. A+ Lanzm™ s
fed i a recent paper. "It is a hbasic
rweipie in dealing with a ¢us: hazard that
e dust should be attacked z: it: point of
rizin and thus prevented {ram heing dis-
eminated into the atmospite After the
has been spread threuz:-ut the air it
is dificult to deal with ir, ani reliance must
L& placed on individual prete
~aver wholly satis{actory.

Lanza furtker cize: variou:
controlling dust. These
* briedy, <ince a raper d
fect of dust conizal in d
< program.

~3

tinn, which i

~ethods used
»he reviewed
nrowith the
vl ollow

Dust may be eutrapped at its source 1,
suction devices and thus removed and ¢qf,
tected. Familiar examples are exbaust Lood;
in grinding opcrations, and the devices useq
in rock drilling.

Generally speaking, the exhaust venuil,.
tion method, where applicable, is to be pre.
ferred in controlling a dust hazard. \Ware,
may be used to entrap dust and prevent iy
dispersal, and under ceriain circumstances
it may be of advantage to combine the uge
of water and the use of sucizon. Sometime;
a dusty process can be completely enclosed
in a sealed room or compartment. It must
be remembered, however, that any mechani.
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 trom
dust, and there are many types of respira-
tory protective devices now availahle. These
are generally of two types: those which
provide fresh air from an uncontaminated
source and thase which rely upon a filtering
medium for removing dust {rom the air
breathed. \Vhere the use of such a device
is indicated, only onie of the npes approved
byv the U. S. Bureau of Mines should be
used. As a rule, it may he said that masks,
respirators, or other such protective device
should be used only where exposure to the
dust is intermittent and brief, or where
some unusual condition makes 3 maore ade-
quate dust control impracticable®

Where bacteria or other lving dusts in
the air are associated with a process, steri-
lization methods such as increaszed terupera-
ture. ultravielet radiation, and chemicals
like chiorine or other bactericidal substances,
mayv be of use. Pasteurizatica temperature
(azout 140° F) will kill mast organisms
excent those bearing spores. Steam disin-
feciion is used for hiorsehair, and proves to
be rpracticable if the tempersiure does not
exceed 230° F. \Wool fbres, iiowever. lose
their elasticity by steam dizinfection, and
the “Duckering” process now used in Eng-
land includes soaking of the weol in a form-
aidenvde solution, and dryving in a current
of air at a temperature oi 13’ F.° There
are Zew occupations in which there would
be a sufficient concentration <! dead bac-
10 caugpgguatoward ereci: in man.

t
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tadisorial Dusts

welt as pro-
cats, Or otlier con-
:r diminish the irsitant
reiss for hygiene and zood
~cr«Cchn" should also be observed.
iiedical Comtr2l. Egqually important, and
closely mLerrelale._ with the engineering
anase, is medical control ot occupational
ia:ards. In additiza to directing the proper
u.accmult oi new workers, and guarding the
v;,:mh of all emr.,\ees medicai control is
1 check on the efzacy of the engineering
control methods _.readv instituted, or a
easure of the ne=d for new protective de-

Daorons; o

vices.

it lhas been
jound that the E
injuries and iline

sizzed that “Iadustry has
: way to treat industrial
s is to prevent them.™
a~d medical con:rol, through preemploy-
=2nt and periodic ghysical examinations. is
e of the most ‘mportant factors in such
~revention.

The preemplov=eant examination is made
to determine trhz employee’s physical and
ental fitness icr work. It serves to «dis-
sxe the presens: of any contagious dis-
, reveals anr minor ph\sxml defects
h might later Z2come serious, or whether
the examinee’s dition precludes his em-
riovment in cer:z:x or in all types of work.
[t should be remambered that such preem-
icyment examinzuons are not to be made
¢ the purpose <7 eliminating an emplovee,
Lut rather for al:zating him to the type ot
wark for which 2 is physicaily suited. A
worker should * ven employraent uniess
ally unfit, or unless his disability, even
'-°U"h slight, d cause him to be a haz-

q to himself nis associates, Further-
mare, the prziice of preemployment
ctnminations skz:ld be extended to inciude
executives and ¢ sials of industral organi-
tions,

“The purp
*»‘Jﬂ}inntions

of periodic physical
10 secure and maintain
=4 thereby lengthen work
"‘3“5 " Ree\:\— zation of empioyees some-
2 discovery of deiects and
vere not observed at the
. In such cases. an oc-
ent should be made to
employment, but remmove
at injury.

-

= of emplovees 15 required
T occupations in which the
<=ous or otherwise deleteri-
result in the contraction
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of disease.” Since :ome occupational disz-
eases tend to clear up and recur, records of
previous occupauons shouid be included in
the physical examinations. The {requency
of examinations should be determined by
the medical director, unless otherwise speci-
red by law. Those exposed to known occu-
pational disease hazards may have weekly
or monthly examirations.”

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

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

When oug realizes that control of the dust
hazard depends upon the combined contribu-
tions of the physician and the engineer, he ap-
preciates that the solution requires scientific,
treatment. By scientific treatment I mean the
technical analysis of the hazard to discover
the causes which contribute to injury or ill
health, and the development of control meth-
ods which abey physical law and physiology,
and which will be dirccted at causes that
admit of most immediate and cconomical
treatment. -

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

There are estimates oniy t2 judge the mag-
nitude of the dust health problem, and it is so
closely associared with otiier health prablems
that a «lean-cut estimaie of it alone is im-
possible. We do know that it is great in the
aggregate, and for the individual plant it may
be very Lothersome and exgensive,

What acteally makes cuartz dust cause
silicosis is not known, does, so the air
Sreathed by workmen 1 T contain harni
ful quan:ivies of respirable guartz dust. [mes.

pensive methods for making the air clean are
~till in the reaim of dreams. Much work must
be done to know more about silicosis and
more how to make atmospheres safe inexpen-
sivefy. As an accident prevention job, dust
control lies alinost entirely within the admin-
istrative responsibility. The control measures
are capital expenditures of considerable size.

A plant with a dust hazard s sick, it need:
an expert diagnosis and scienting treatmen:,
which may include expensive najor opera-
tions. Home remedies are seidom much good,
and sugervision and emplovee safety con-
sciousness alone cannot acconplish anything.
There may he ohserved in countless shops

installati ior exhausting dust which are
derisiveir called “tin knocker™ jobs in which

the horzenower dissipated is out of all pro-
portion 1o the air-borne dust maved. Tonnage
cfiiciency of material moved may be the proper
vardstick ior pneumatic convevors but i: the
materiai 5 be moved is air. cotanunated with
nearly weightless particles of dust. the ennre
health hazard can lie in the “aif of one rer
cent ¢f material no: moved.

[dore:meant
job was :

e

GUst supres-io
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LR “Silicosis o2 ._(__;g;u ting freedom i.rom dus:in’c‘ss was o satis- I want to go so far in my opinion as to
-3-'“u5'115c3°su ConZ ) Wipactory that e;ﬁc_:cncy held little interest to  state that the engineer should not attempt to
" Ton ; -#a%,be gwner. This is exceptional, however, and  define the quality of health hazard in a given

.1 offer the opinion that dust suppression jobs  plant or industry, nor should he establish

¢ hould be eugineered. _ threshold limits of safe or permissibie dusti-
il Pulmonary Dig% B F28 s dust-suppression installation is a safety ness. This may be debatable, but I shall con-
2ttt T S > d'evicev designed and operated to provide pro-  tend that the engineer who writes.the speci-
"Efcct of Tnhaleg # ection against possible disedse and provide a  fications of hazard and dust tolerance is really
g,"éff,::: '%g;;‘ple_ ease of security which must be absolute. Its  an industrial hygienist, and is using a very

A %afety is not rushing air and rattling chips but  much broader knowledge than engineering
Prevention of Sig. 2 minimal residual dustiness. There is no  alone. -

Califorata Tuber, : :

3.1937. <45 45 more pathetic defeat for a dust control job In the first case the quality of the heaith

Sgrvice in Indusy, Fgithan to find faith in its effectiveness so oW p,5504 is an opinion arrived at after studying

W TR T ES that workers must wear respirators to find ) e environmental conditions including the

B “[;?rklcrx" Na the reasonable safety that was expected from  ceqeral sanitation, occupational analysis and
-, 1 . .

sard. Ine New=EMEthe hoods, ducts and fans. a scientific analysis of the dust exposures.

: - In the exploration of dust exposures, the

P - nature of dusty operations must be viewed

~. Let us examine some of the features by from physical, chemical and mechanical

which we recognize this dust hazard problem, aspects, the determinations of dustiness must

Diagnosis and Control

eaving out the socio-legal aspects. be not only counted and classified by particu-
. In order to develop more fully the engi- late sizes, but chemically and mineralogically
ras - mhtieer’s place in this dust control program, it  analyzed. The plant layout must be studied

cems desirable to separate as sharply as we  With respect to dust production and distribu-

. Yean the diagnostic considerations from those tion, and t}_xe housekeeping and existing dust

.1 Liability Gefvwhich deal with control. In the first com- control equipment evaluated. The presence of
.. partment we can place all the analytical com-  specific hazards, such as toxic gases, abnor-

a } anents which describe the hazard and its mal temperature and humidity conditions, etc.,

ke air clean are . ekposure, the probability of its producing ill  must be explored for their complicating effect

Much work must ealth and all the rest of the medical and upon the whole picture. This is distinctly an
sut silicosis and industrial hygiene job, and some of the most

-2s safe tnespen 3 critical data requires only medical viewpoint.
‘eation job, dust. f.& This is absolute in the case of tuberculosis
‘thin the admin—" -and engineering necessary to plan the dust study and the qualifying of men for employ-
sntrol measures” § ntrol program and so design it that when ment. -

:asiderable size.  § i-installed its performance follows prediction So far, not one atom of engineering to
is sick, it geeds %=_-that the probability of industrial disease is  suppress dust is involved. It is entirely anal-
wific treatment, ‘Teduced to insignificance. ysis of hazard. The diagnosis must be that
* major opera- FRFL The Industrial Hygienist - the dustiness is hazardous to health or that it

.om much good, is safe. If it is hazardous, it must be brought
22 safety comi- Our first feature of interest would nraturaily  down to a specified residue. If it isn't, leave
~plish anythiog. £ be the specific and relative toxicity of silica. it alone. On the second point, if the hygienists
sountless shops lica-bearing and other dusts which miaké up can not specify threshold limits graduated
iust which are E the dust health hazard. Much might be said upward for relatively less hazardous dusts,
" jobs in which 'j A&t advantage about the quality and quantity let the engineer not worry about it. The
out of all pro-- %’&zﬁ. hazard in many dusts. The acquiring of diagnosis is dust which is harmful and too
-aved. Tonnage . | X=this knowledge has been. and must remain a  much of it. The remedy is control of the dust.

iy be the proper ‘medical problem. It involves gross and micro- The engineer designs controls which will
vors but if the : h?pic pathology and x-rays, and experimental produce the lowest practical residual dusti-
itaminated with : imals. Engineers do not talk that language. ness. He should not attempt to write his own
dust. the entre :'g;;lndustrial hygienists do; they are a happy specifications of threshold limits or permis-
=ali of onec per. " § ZX ®Ombination. half doctor and half engineer. sible dustiness. This may be an important

R 4 \,l{any of them are quite capable of handling  goal in r.he_'itud‘); of dust health hazards.
Just supression the dust health hazard in all its phases of . Safe I'..vimits

-0 good. There; Efpr, vestigation and control. For the purpose of ?
hat were nevel — ge LS discussion I throw their interest in with At the prmﬁe the: medieat-men and
hygienists e that quartz gqust is: saie
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helow five million particles. They seem will-
ing to graduate upward to 20 million for
medium silica and 50 million for low silica
percentages. Five million particles is virtuaily
dust iree, and is very difficult and expensive
to achieve and maintain. The declaration of
safety ot the installations must remain in the
hands of the medical and hygiene groups in
whose hands now lies the responsibility for
determining the hazard.

We now enter the chapter of our discussion

" intended to demonstrate that dust control is

an engineering job, that it must be given
scentific treatment, not guess work, applying
engineering methods which are based upon a
knowledge of physical law, the behavior of
dust, the performance of air-moving machin-
ery, etc.

Prerequisite Knowledge

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

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

Any less survey cannot tell the engineer
what his task of dust control is. To visualize
that task intelligently he should know the
physics of Brownian motion, laws of resist-
ance to the motion of particlcs moving in air,
hoth when the air is in turbulence and for
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trical phenomcna which bear upou dust bé,
havior.

Those are all principles of ph\sxcs “h\ch
explam the behavior of dust and upon whicy?
engineering practice must be based. They.
must be understood and be taken into account
Dust control is not a matter only of geners)
ventilation; the engineer must study the pro.
duction as »\en as the dispersion. The problen .
should be analyzed to determine the applica.
bility of segregation, enclosure, wetting, lo .
exhaust and general ventilation. =
In some instances, substitution of non-lm. :
ardous material, or non-dust-producing oper.
ations may have specific application, and they
should be explored first. This implies plant
engineering. I am convinced that many pad-
installations are bad because plant engineering
was not used. In the designing of exhaust
systems installed to capture the dust at the
pomts of generation, the physxc:] behavior of .
air moving toward hoods and in ducts must «
be known, and that knowledge used. Each
system must consist of collection hoods, piy—
ing, air-cleaning plant and a source of suction.
Before selecting a hood for a job the engxrm
must know dust dispersion by dynamxc pro->
jection as well as dust dispersion by air cur-

rents, and design the hood accordingly.
Knowledge Needed

The 2ero-dynamic characteristics of sucton :§

hoods appear to be little known because lirde

thought was given to them in designizg.:f§

thousands of hoods which can be found every-
where in industry, All the possibility for 4
entrapping dust and much of the efficiency of ’
the system lies in this factor. Air velocity, *
static suction, and rate of air fow are 3l _
related, and they must be known. It is esser
tia] to use high velocity of air in certain types
of exhaust systems to entrap dust projected
at high velocities as in the case of a graniz -

suriacing machine, and low velocities must b¢
used in others, as in the case of cleaning 2
asbestos fibre of dust to prevent wasmg
material,

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

stream-line motion. He should know terminal, . #isnsd—to—take Iritc " account the behavior of

velocities, movements due to” cemnfugai mo-
tion; flocculation and the effects of air motion
and the effects of humidification on it. He
must know all about the difficulties of wetting
and what is hnown about overcoming these
difficulties. He should know the several elec-

" tant ele

air-flow through pipes at low and high veloc'_'; -

ities. \thre the problem is complicated b7
the large sized.qarticles which go along witd ©
the fine AT TO¥-these behivé must be taket
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YA em. Loss at the hoods, loss at the bends,
<3and loss in the ducts must not be guessed at.
g ipe design must takg into account the gage
ﬁbf the metal and reinforcing to withstand

Jpon dust

hysics why
d upon whigr

based ' Thsf LEpressures and erosion. - .
T into accoi&?“ £ The selection of a fan and its motive power
Ay of gener E 35 -a matter of c:zlcu.lauon, fnot guess work.
:udy the pra~ § “%# power consumpton in the system is cal_cula-
The prob] - ble, fans follow certain laws, 0 the engineer
> the app]iE‘ ust know the behavior of axial flow, pro-
wetting, log] peller type, radial flow, paddle wheel and
x }.:'-‘: other fan performance.
: of non-hape: " More physics and engineering calculation
ducing op’é.‘ goes into the air-cleaning apparatus. The
‘on, and thg" lection of gravimtion, inertial or filtration
implies play’ f=mtmethod depends upon what the dust is, the
it many biy” lculation for any methods requires knowl-
: engmcerin;“ o7& edge of discharge througn stacks, the deter-
of exhayy mination of sizes of settling chambers; the
dust at the®] behavior of cyclones. The use or non-use of
behavior ¥ a2 filter, and if so, what type, how it should
ducts mun” perform, how big it should be, what kind of
used. Each” tesistance and how much each kind offers, to
hoods, pip say nothing of their proper location with
2 of suction~ relation to cleaning, accessibility, ete., are all
:he engineer. items for accurate engineering determination.
‘namic proct v Apparatus to check the behavior of installa-
by air cors f %8y - .
dingly. - ; -
5 of suction’”
cause litde
designing
und every- By A.D.LAZEN
ihility for
Aciency of
- vclocé,',y" Considerable confusion has existed in the
w are all Past as to just what is the physician's func-
¢ is essen- -Hon in the prevention of dust diseases, and
“tain types Just what is the engineer's. It is very ob-
projected " Vious upon even casual thought that the
a granite § *_ tWO sciences must work-hand in hand in
.s must be” § ¢ their eRorts to solve the problem.
* cleaning "] "%+ The physician through his specia! training
wasting " must be able to te!l the engineer what dusts
are dangerous and what are not. He must
must be” know how those dusts enter the body and
1 be de- the manrer in which they do their harm. He
~avior of must be trained in the examination of per-
zh veloc- . sons who are to be employed to work in
cated by d[-lst, and to discover those who are already
ng with dlsease_d, or are peculiarly susceptible.to— studies oiths:
be taken * dust disease. He must be able to detect the
v impor-7] . Brst signs of disease in workers who are
exhaust r.&xposed to dust, and must be prepared to
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tions must be known and used. Periorimance
caunot be left to guess work. Supplying suffi-
cient air to be exhausted is part of the prob-
lem. The same may be said of heating.

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

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

bears it.
2

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

Physical laws involved in the behavior

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

The Doctor’s Part in Controlling Dust Hazards

BY,M.D,F.A.CS.

Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

recognize the disease when it is fully de-
veloped.
It is not necessarily the physician's func-
tion to analyze dust. That is a task for the
—chemist and the petrographer. It is not the
physician’s function to count the particles of
dust in a given industrial atmosphere. That,
in reality, is the function of the engineer. It
is not the physician's function to devise
ventilating equipment for the removal of
dust, nor even to be more than an adviser
as to the means that must be adopted to
render the atmosphere safe.
The physician nevertheless must correlate
with his medical knowledge and with his
Jdustrial worker the findings
is of silicosis, for

of the engineer.
example, require
occupational histgs

v

4




Cement and Quarry Sections

Cement Section
Officers 1936-37

':':g,m'ml Chuirmau—Frep B. Hust, Nazareth Portland Cement Co., Nazarcth. Pa.
'~‘5'irf-Clmirnum—\\'. J. WortHy, .\.Iedusa Portland Cement Co., Toleds, Ohio.

secrctary—A. J. R. Curms, Portland Cement Assn., Chicago, I11.

Xeaes Letter Editor—Jack Dewpster, Canada Cement Co., Ltd, Mentreal, P. Q. Can,
:’}';igiueering Commiitee Chuirmen—\WiLrLrast MorLLER, Lone Star Cement Co., Dallas, Texas.
& Highway Commitice Chairmuea—3. A. Korruay, Southwestern Portland Cement Co., Los
“J i-Angeles, Calit.

~'IJ:§{mb(rS/lfp Committee Chairmun—Hexky A. Renincer, Lehigh Portland Cement Co.,
- T Allentown, Pa.

: :"f’:fflr Commitice Chairman—I. W, Kenxeoy, Huron Portland Cement Co.. Detroit, Aich.
Program Committee Chatrman—A. B. SuxpekLaxNp, Ash Grove Lime & Portland Cement
f‘!{o,’ Kansas City, Mo.

Members at Large—

'D. B. Coremax, Missouri Purtland Cement-Co.. St. Louis, Mo.

&3 R B. Fortuty, Pennsyivania-Dixie Cement Corp.. Nazareth, I'a.

e Gowoy C. Hern, Universal Atlas Cement Co.. Chicago, 1ML

i E Possrut, Lone Star Cement Corporation, New York, M. Y.

' “j B. Zook, Great Lakes Portland Cement Curp., Buffalo, N. Y.

v

fett 2

Officers Elected for 1937-38

Couerul Chigirman—Fuen B. Eunt, Nazareth Portiand Cement Co., Nazareth. Pa.
th‘;\Ch:[:rmau—A. L. Suxzzarasp, Ash Grove Lime & Portland Cement Cu., KNansas
i®y, Mo,
__-‘:’:"'“')'—.\. I. R. Cukmis. Psrdand Cement Assn.. Chicago, I1L
f'-rr Le-tter Editor—Jack Lzuprster, Canada Cement Co., Ltd., Montreal, P. Q. Canada.
-—T’:“; g Commztee Choirman—\WiLwsay Moecrer. Lone Star Cement Corp, Dallas,
. M
Wigke, )
. .{”l‘““.\‘ Committee Chatrn:zn—A. A. Korruay, Southwestern Portland Cement Co., Los
t'ir::““- Calif.
Prihie Commiziee Choirman—H. A, RENINGER. Lehigh Portland Cement Co., Allen-
):":"t a.
titg . . - -
L'Comuultcc Clairman—I. W, Kexxeoy, Huron Portland Cement Co., Detroit, Mich.
Whepy al [

N

IF G —

EI\’ :‘:‘H.\"f.l.l.—. Missguri Portland Cement Co.. Sl: Loui:. Mo,
- EORTUIN, Pennsyin -Dixie Cement Corp.. Nazareth, Pa.

= N COHeTi Universal Atlas Cement Co.. Chicago. LiL

- 'l‘i[:,}:".Y' [-u-.L: Star Coment Corporation, New York, N. Y.

4 "WN, Medusa Prroland Cement Co., Manitowac, Wik,

. '2""”\'. Grear Lake: Zartiand Cement Corp., Butialo, N Y.
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some similarity of procedure in di-
work of any mau on any job; but
industries employ such diferent
te, under such a wide variety
[ circumstances, and place such a diver-
requirenicnts upen them that the
of supervisory training in its more
h,prehensivc aspects is peculiar to each
o'pe of industry. . _ o
:The general treatiscs on leacership give

S,g"}fe.:gmund\vork. but the subject matter for
g .

ement and Quarry Scctions was addressed
y :Isaiah Hale, Superintendent of Safety,
tchison, Topeka and Santa Fe Railroad,
ho spoke on “The Common Secuse of

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

Silicosis is strictly an occupationa! disease.
Medical science has not reported silica dust
2s affecting any individuals except thesc who,
over relatively long periods of time, have
\\‘O_rked in an atmosphere where the air
which they breathe contained exces
centrations of {ree silica.

The interest of the U, $. Depar:

a%07T in a broad social and cenno
lem such as tiis has its oriwin in the Try
Act, eifective March 4, 1913, which created

Cement cud Quarry Sectious

WEDNESDAY LUNCHEON SESSION
QOctober 13, 1937

WEDNESDAY AFTERNOON SESSION
QOctober 13,1937

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

any supervisory training course for auy par-
ticular industry fies within that industey. \We
must go out and sce how our job is bLeing
supervised now; aualyze the procedure of
every foreman and supervisar; comnare them
and scicct the best; look upon supervision as
a process i itself, and sce how best o direct
the work of the people. It is a long, tedious.
aud costly process, but one which, carried
through to completion, will pay dividends in
the end.

Safety.” The address was substanzially the
same as anothier address by Mr. Eale before
the Steam Railroad Meeting. The complete
paper will be found in the Steam Railroad
section of this volume.

U
!

the Department. This act, among other
things, gives Lhe Department ¢{ Labor the
duty “to foster, promote, and develop the
weliare of the wage earners of the United
States, to improve their workinz conditions,
ard to advance their opportuni for profit-
able employment.”
With this ir ;
through joint e@Ary
could be done Pe

RO UCch
ate the-FpEpd,
d togattac AN asi:-
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oup of
indus-
lcaders,

ington on Febreary 26, 1930 =
about 75 mien representing leade
tries having a silica problem. I
and outstanding representatives ¢ ©
cal, legal, and engincering proi.ssicns, as
well as insurance carriers and Sta:z adminis-
trators.

After considering various phas
silicosis problem, this group genc
that through a pooling of knowiedge and a
frank discussion through the :onference
method important advances cou.l be made
toward, first, overcoming the h 'encal at-
titude on the part of employers,
others: second, after careful izzv.;ug'atxon,
to consolidate in one place all xmown data
with regard to the preventive sugincering
methods; third, analysis and rezommenda-

tions in connection with adequats standards
of compensation {or those workers disabled
as a result of the disease.

As an outgrowth of this init‘al meeting,
another group, similar in composizion to the
first conference, but cxpanded <o include
some 200 individuals, was invitel o come to
Washington on April 14, 1936 to cutline ways
and means of attacking the preiiem. After

he stand-
ke medical
5 in the

hearing silicosis discussed {rom
point ot the employer, labor, and
profession, by outstanding ex
field, this large group endorsed :iie confcr-
ence method as proposed, and 23 a result
four main working committe:~ were ap-
pointed by the Secretary of Lztsr with the
advice and consent of the grous to investi-
gate and report upon the outsta: ling phases
of the silicosis problem. These ommittees
were:

(1) Committece o the Privention of
Silicosis through Medical Ce-imul,

(2) Comniittee on the Pr:z.cution of
Silicosis througlt Engineer:= . Control,

(3) Commnittee on the Eceramic, Legal
and Insurance Phases of -2

Siticosis
Problem, .
(4) Committee on the R .:iatory and
Administrative Phases ot ¢ Silicosis
Problem.

A fifth committee, known az ¢ Correlat-
ing Committee, was named. It os under the
chairmanship of W. H. Camer-z, Managing
Dircector of the National Safcty Touncil, and
consisted of thie chairman of :=2 {our tech-
nical committees just mentionc . and two ad-

ca National Sar

: CIH.‘_(/I‘C.\'.\'

vizors, one on labor problems md one gn
mining matters,

These committee members served withoy,
compcn_auon and gave freely of their time
and erfort in studying the problem from thejr
respective viewpoints. After nine months of
careful and searching study, these commit.
tces advised the Sccretary of Labor that.
they were ready to report. Consequently,’
on February 3, 1937 the Secord Nationa]
Silicosis Conierence was called in Washing.
tor.
ports were presented to the Secretary and
considerable discussion was given them.

Shortly after this second national confer-’
ence the Department published. as Bulletin

No. 13 of the Division of Labor Standards,

the summary reports of the four committees ™~

reterred to above, together with an abstract

version containing the principal findings and

recommendations  written in non-technicat I
language. . 2 25

. The full reports of the commmittees, com 7
prising several thousand typewritten pag:s,,.‘
are now being edited and will go to the’.»
Tt is expected that =¥E%
they will be issued in four separate \olumc§ -

printer very shortly.

<0mc: me during the fall or early winter,

Nature and Extent of Silicosis

sicians gcncra”y agree that silicosis,
in tha iayman’s tanguage, is a d seate of the
lungs, caused by breathing containing °
silica dust,
is repiaced by fibrous or scar tis:ue.

Silica dust is found in many -ulu:tnal

opera: ions, but the hazard is acute only it~
<ucn industries as metal mining; amhr:mle

a
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and sandstone; smelting

potterics:

e. ganister,
and 'cﬁmng, foundries;

and sandblasting.

u the 49.000.000 workers in the Lmted
s~only 1:000.000, of 2 per cent, it i3 &
:Ld are in any way cxpo:ed to the haz-
ard of silicosis.
or i rer cent of the total numter of workers
a1 e country, are exposcd to a serinus haz-
ard. :md : ro\mmlcly 110,000 of these have
silicosis cyree, "\(deca] L‘\allmn
ticn of
hetween
ously aife

0
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i Silicosis

of Labor .th'a(-"‘f

S e hazard of siiicosis was analyzed
gy by e comumnittecs making the survey:
A. rercentage of the 4000 to 5,000
: having silicosis are completely or
disabled because of this disease
and Fave their rliz’ﬁcu!:_ies further com-
plicated with tuberculosis.

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

Apz-oximately 105000 have silicosis,
“hut no disability and no tuberculosis.

Apsroximately 900.000 are exposed to
ilica <ust, but have not contracted the dis-

ontrzry to popular beliei, silicosis is slow
devessp. Usually it takes seven years or
fiare of exposure to silica dust for a worker
yiconmact the disecase. A few cases that
ave bian known to develop in as short a
od 25 one and one-half years occurred
Gder «xtreme and unusual conditions. On
thé ot-z- hand. many workers have labored
~=dinary exposurcs lo silica [or more
years without demonstrating any
vhatever that couid be diagnos<ed as

:o that silicosis,
a discase of the’
: air containing
rmal lung tissue
- tissue.
wany industrial
is acute only in
wing; anthracite
and turneling in
lstone; smelting
polieries; glass
:stries; grinding:

=5 in the United
per cent, itois es
rosed to the baz-,
D oitthis numbel. o

suber of workers
to a scrious hads
i

Silicosis Prevention

can be prevented in three generatl
rst, by preventing the creation of
t; second, !+ preventing the dis-
of dust inta the atmosphere of 2
area; and third, i€ it is mpossibie
the first two methods, by the use

of ;:rsomal protective cquipment such as

. Tespizziars, to prevest the inhalation of the

- dust

I ‘.:\rr_\'ing out 2 pﬂ.‘\'cmion program,
T zgencies must couperate. In the view
committecs iving the probiem. the
er is calicd o 1o do most of tiie work

the wmoney, Dot I
never accomipiish t
:othe worker s owill
v s oshare of the
1o cora!
abprotectne ¢

Cemcnt and Quarry Scetions 259

ainecrs, insurance companies, legislators, ad-
ministrators, and others.

The reports of the conference committees
on engineering control and medical control
recommend speafic. procedures for attack-
ing the problem through those two avenucs
of prevention. A partial 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.
LEnoclose material-handling equipment.
Tsolaie dusty processes.

Provide wet methods of operation.—

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

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

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

Desizn equipment to control dust.
Establish good maintenance and house-

[nsiruct the workers.
Responsibility of Workers

The cooperation of tire workers is neces-
sary i1 the hazard of siiicosis is to be re-
duced 5 the minimum. The worker should
realize that the safe practices recommended
and thz cquipment provided are designed to
preven: njury to himseii and to his {ellow

anpi 5. Thie equipment should he used as
diree and every etfort should be made to
miin it in good working order. Furtuer-
more, e worker is frequently in a posi-

ton 1o observe faulty eeiipment and unsafe
pia and fie should muake it 2 paist o
repomt ail such eonditions to his supervisar.

Satutory !
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oyt he the pred
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ot the hazard, the fact must be recounized
that unul sificosis has been wiped outl
workers who now have the disease, as well
as those who may contract it, must receive
workmen's compensation just as do those
workers who arc injured in accidents.
Accordingly, the committees of the silico-
sis conference were unaninious in presenting
the foilowing recommendations:
Coverage for silicosis in the compensa-
tion acts of all States.
This coverage should be compulsory.
Because of competition between the
same or similar industries in various
States, the laws, rules, and regulations of
the several States should be as uniform as
practicable,

Should Be Insured

The employer should insure his obliga-
tion lor compensation either through self-
insurance subject to the posting of ade-
quate [unds, 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 safe working condi-
tions, and pays the premiums involved.

Workers having active pulmonary tuber-
culosis and silicosis should bhe removed
{from employment. Such workers should
he granted suitable compensation payments
and medical care.

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

Two ycars is a reasonablec minimum
limitation period for filing claims subsc-
- 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 concetved that there is imunediate need

Following the address Ly Mr, Starr 2
round table discussion of outstanding

fam e - i e fa el e i e

Trovity-sivdn Naion:

A It ot e mm b ot s

roty Congress

fe conversion of HRown facs in the
aedical aud  enginecring fields \\'Orkih;
wward prevenuon, and in the legal, Wsurancs
and regulatory phases fooking toward ade.
quate workmen's compensalion, into a prag.
tical, readily understoud program which wiil
adequately take care of the silicosis prop
tem,

n its program i coopcration with th,
=3 States, the Department of Labor has .. 1
ciuded a section covering silicosis and sim;.
lar dust discases. This breaks down ing
three main sub-headings: (1) Assistance {7
the preparation of reasonable and adequate *
coces, rules, and regulations prescribing -
methods of prevention; (2) assistance in the -
establishment of equitable standards of*
workmen's compensation for those em..*
ployees disabled as a result of the disease:#
(3) a general educational program among-yi
S:ate officials, factory inspectors, ete so .-'f
that they will be cquipped with adequate i
knowledge concerning the disease, its
method of prevention, and its proper treat.
ment under the workmen's compensation law,

Follows Two Lines

This application program, which is jﬁs
now getting under way has been commenctd
along two.principal lines: (1) The compiliigiy
ci practical information concerning actual®
¢ast control installations in typical 's.ili_'g.
tazardous plants, together with approximaZ,
as as to cost, not only of installation, buf'_x:;";’;‘r
zizo of maintenance of dust control equip-
~—aut in such plants: (2) a program of vist
clucation supplementing the summary 3_ﬂd M
2=l committee reports of the National Sl
«is Conference. [t is contemplated that "
s field such media as filin strips, lanter? -
<lides, posters,. illustrated bulleting, etc. will £
'e ytilized. Further, in connection with the's
various exhibits of the department, shown
various large expositions, trade :\ssofimf{“'
~eetings, labor and techrnical org:\mza!lo“_:
meetings, ctc., it is contemplated that.m'{d‘:.';
‘actual information will be used, pointits =
ssward wiays and nieans of correcting the,
“azard and of establishing adcquate st
=ods of workmen’s compensation.

Methods 1
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Chemical Section

Officers 1936-37

3 :Gmrrul Chuirmuan—H. L. Mixer, E. I. du Pont de Nemours & Co., Wilmington, Del.

" Vice-Chairman in Churge of Program—Rarpu L. Rocers, Jr, Tennessee Eastman Corp,
Kingsport. Tenn.

Vice-Chairman in Charge of Eugincering—J. J. B. Furexwioer, Hercuies Powder Co.,
» Parlin, N. J.

Secretary—Rarp O. Keerez. Aluminum Company of America, Pittsburgh, Pa.

S News Letter Editor—F. \W. Dexxis, Hooker Electrochiemical Co., Niagara Falis, N. Y.

b ™ Yembership and Publicity Committee Chairman—C. E. Sevkexs, Merrimae Chemical Co..
v Ine, Boston, Mass,

ceupational Disease Connmittee Chairmun—DRr. Leoxaro Greennure, New York State
Department of Labor, New York, N. Y.

aster Committee Chairmez—E. L. Root, Celluloid Corporation, Newark, N, I.

tatistics Committee Charrran—R. C. StRatToN, The Travelers Insurance Co., Hartiard,
Conn.

tmbers at Large— .

- A. L. Arustroxe, Easiman KNodak Co., Rochester, N. Y.

:E.F. Kixg, Lever Brotiers Co., Cambridge, Mass.

~.S. D. Kirgpatricx, C

ical & Meuallurgical Engincering, New York, N, Y.
Jory Roact, Deputy C:.mmissioner of Labor. Trenton, N, J.

Joux S, SwHaw, Herctle: Pouwder Co. Wilmington, Del.

-Puemuer WHEELER, American Cvanamid Co.. Linden, N. I.

S E.Wwiming, Liberty Mutual Insurance Co.. Boston, Mass.

L - Perer M. \Wisox, Masiiceon Alkali Works « Ine.), Niagara Falls, N. Y.
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Mewmbers at Large— ) ,.t S TR u;lion hnlilfd i:
AL L Arustrnxe, Easunan Kodak Co., Rochester. N, Y. %,‘ ol edg:;m“n but a= 2
E. F. Kixe, Lever Brothers Co. Cambridge, Mass, ;‘ ’““7 | ow give yYou
3. Do Kikkratricx, Chemical & Metallurgical Engineering, New York, X,y > ‘._‘i_ﬁ't‘--"tl‘: pazards 10

£

, o . - . ratony
Joux RoacH, Deputy Conumissioner of Labor, Trenton, N. J. cal taberato

Joux 8. Suaw, Hercules Powder Co., Wilmington. Del.
Pruyner \WHELLER, American Cyanamid Co., Linden, N. J.
S. E. WHitine, Liberty Mutual Insurance Co., Boston, Masa.
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_ TUESDAY LUNCHEON SESSION
: October 12, 1937

Sessions of the Chemical Section opened William P. Yant, dircctor of res
with a luncheon meeting with H. L. Miner, development. Mine Salety Appliances i
) E. I du Pont de Nemours & Co.. Wilming-  Pittsburgh, Pa., addressed the delegatc}
! . ton, Del, general chairman of the section, “Latest Protective Devices ard
: presiding. Equipment for Chemical Workers.” "%

i TUESDAY AFTERNOON SESSION
. October 12, 1937

Safety in Chemical Laboratories
By A. B. RITTER

Chemist, Hercules Powder Company, Wilmington, Del.

It is generally accepted that all of the
hazards which arise in the several stages
of chemical manufacture are present in the
research laboratory un a small scale at least.
Tt is also accepted that there exist the ad-
ditional hazards of experimental chemical
work. How can bath tpes be designated
in order to help the chemist protect him-
self and his equipment?

\We suggest that this e done. by dividing
the hazards into two groups, known and
unknewn. In the known group we should
elude the physical hazards, not enly as
they pertain 10 machinery, cruipment, ap-
paratus, and temperature, and iflumination,
ctc.. but also as they relate to the human
hody, This known group includes ecxposure

to harm-irom physical {orces; such as, heat,

light. and electricity, and that phy:ical s B fedly, oue seriously - I
which is associated with the human - sknown hazard had ©
For the dangers in the unknown EUE The explosion probabl:
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of gases. [irc hazard is exposure 1© dant ok €rtain base material
from Lurning or cumbustion. To.rfcif): has “chlorine and metha..-
ard is exposure to danger from poI? dangerous. A o
Pers cquation haszard is e.\‘?'o-‘f’r,eﬁi"’i C o %arch was made witi
g‘z Fomthe tendencinaf,an individ® thonght, Thereupon.
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Officers 1936-37

General Chairman—\\'. A, Sxow, Associated Geacral Contractors of America, Inc, Wash-
ingron, . C.
Vice-Chairman for [{euvy Construction—R. §. Receiuth, C. W, Blakeslee & Sons, New
Haven. Conn. .
Viee-Chairmun jor Highaay Construction—F. I, Rowr, \W. L. Johnson Construction Co,
Hicksville, Ohio.
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Office of the Chief of Enginvers. Washing D.C
‘Fice-Chairman for Building Consiruction—Cx=zster W, Weiant, Wright & Kremers, Inc.,
Niagara Falls, N. Y.
Seeretary—Rooert MceKistey, General Accidsnr, Fire & Life Assurance Corp., Detroit,
Mich. :
News Letter Editor—G. O. Gureriy, Dravo Corp.. Neville I:land, Pittshurgh, Pa.
“Engineering Conmmittee Cheirnuan—"Twomas S vre, Indusirial Indemnity Exchange, San
. Francisco. Calif.
Memberstip Committee Chairmazi~TF. I Cwssoenn, Liberty Mutua) Insurance Co.. Do-ton,
" Mass.
- Pester Commmittee Chairmar—S, M. Lacwoes: -un. Civilian Conzervation Corps, Washing-
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Uiwe-Chairman jor Building Constraciion—C. H. Duick. Stone & Webster |
T Raye

Corp., Coston, Alass.

Scerctary—Rostrt McRistey, General Accident, Fire & Life \--urance Carp

Aich.
v

Caiif.

Enguieering Commritter Chuirmau—Thovas Sacoe Industrial Indemnity Exclyge

Francizco. Calif.

Mewbersiip Committee Chuirman—T. I. Cranprnl. Liberty Mutual Insurance Co. L. ‘:x

Mass,

Program Committee Chairman—Joux Russenr, Jx., Public Service Electric &

Newark, N. L.

Statistics Connmtfee Cluirman—E. N. Gotustixe, 332 Funston Ave., San Franciseo G
Uisnal Edwcation Commntice Chagrman—S. N Lavoerpark, Civilian Conservation ¢

Washinzron, 1). C.

TUESDAY AFTERNOON SESSION
October 12, 1937

The first session was called to order by
Fduzar N. Goldstine. consulting engineer, Szn

Awards for No Lost Time Accident Record
By R. J. 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-five vears, and a large number who
have been with us over fiftcen years, some
of these men growing up from water boyvs
to superintendents. ’

As all contractors today are seeking means
to check the increasing costs of material
and labor, we were concerncd about a
further increase in the cost of our compen-
sation insurance. \Vhile the insurance costs
are only a part of the cost of a hizh accident
record, they are an indication of how those
costs are running. Most of us construction
men do not record all of the costs of an
aceudent in our cost boouks and do not know
the cost involved in time lost hy the associ-
ated workers ot the mjurcd man, the cost

civih Nuttonal Supcly Congress

o5 Letter Editor—L. K. Rerviawor, Industrial Accident Commi<sion, San s
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While the hysteria with regard to silicosis
and other occupational discases has largely
subsided and this subject is being more care-
and soberly
would be poor policy for any employer to

he can relax and.revert to conditions as they
were some vears ago. The fact is that the
plan of paying occupationai-discase compen-
sation is now in its infancy and can bc ex-

including the District of Columbia
Arkansas and Missis-
sippi, have comipensation acts, only the fol-
lowing make provision for occupational dis-
California, Delaware,

Indiana, Kentucky, Massachusetts, Michigan,
Minnesota, Missouri, Nebraska, New fersey,
New York, North Carolina. North Dakota,
Ohio, Pennsylvania, Rhode Island, \Washing-
ton, West Virginia, and Wisconsin,

Silicosis is compensable in one way or an-
other in California, Connecticut, District of  c¢r
Columbia, [llineis, Kentucky, Massachusetts,

leagth of
Missouri, New Yorlk, North Carolina, North  cxperts o-
Dakota, Okio, Pennsylvania, \West Vigginia, ing convi:
and Wisconsin, and possibly in othier States.  will be

It will he surprising if comparatively com-
f b { Y
prehensive cecupational-discase leygislation is

{. Pubiisked by permission of the Director, U. S,
(Not subject ta copyright.)
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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.
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cal findings, but the knowledge as well that
the patient has been exposed to hazardous
dusts in dangerous concentrations.

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

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

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

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

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

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

Chemical Efect Is Harmful

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

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

\We have no real knowledge as to tru'g'
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 .§.
silica dioxide in a particulate size less thag:§ -

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 correspondmgly\
increase the concentration with compar:uvg~
safety. We must, of course;-take into z¢.-.
count the portion of the worker's time spen:
in the dusty atmosphere. .

To arrive at a rough conception of a sa&;
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 saje. If the restlt is over?
3,000,000 the condition must be regarded zs-
unsafe.

Bearin mmd too that sxhcosxs is csscnually'
a disease of great chronicity. Except ina’.
few exceptional instances it will require:
from seven to thirty years for a worker to:
develop advanced silicosis. It is evident too*
that coincident dusts may either retard thc.
development of silicosis or hasten it. Rec:nl'
research seems to indicate that the admzx-
ture of aluminum dust to a silicious dusts

will greatly inhibit the reaction of the latter3 ¥

whereas a silicious dust combined with some™

alkaline coincident dusts may hasten the dc't,_

velapment of silicosis, — L

Much research is now under way in prob-
lems such as this. We havé never learned hov -
to cure silicosis, but we are learning rapxdl!
how to prevent it. Our knowledge in this2
respect seems to be limited to the removal o] 2
dust from the breathing zone of the “orkd.
Later discoveries may show us how (0%
modify existing dusts with contaminast®
dusts that will render silica dioxide mnocﬂ'
ous.

Owing to its very great chronicity, it i

only the rare case who actually developsil.
- disabling silicosis during his industrial li

time. It is realized, of course, that exce
tional instances take place, but the comad"
ravages of age usually keep pace with
effects of dust, so that much ~¢ the
ability usually attributed to silicosis is oftens]
in fact, actually attributable to other ¢
facities whick advaneing yarty
¥ aSt' v
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) ¥ der himself, but his family, co-workers
L an 24 the public generally, is the accompany-

susceptibility to tuberculosis,

2ccess iy .

:'loo‘ pe,§ ; Complicated by Tuberculosis

ize = i . ' .

ot n?:_x & -Cilicosis per se does not kill. Tuberculosis

foot, ‘If% 23 a comgplicating factor of silicosis rarely
overs despite treatment, and the indi-

lia dit:‘x‘jgt
respondin,
COmpan 3

videal so afflicted is not only totally dis-
Med himself, but a definite menace to all
«h whom he comes in contact, particularly
he fellow worker who may have silicosis.
kSo" perhaps the most important places in
which the services of the physician in a dusty

b
'zczt;:geof trade are necessary al:e—-ﬁrst. along lines of
total gy discovering and barring from exposure to
{ the p <3 silicious dust those persons s'vho may al-
12y be oy mdy hgvc arr'csted tuberculosis; and sec-
sult is gye f i ondly, discovering those persons already ex-
egarded 3 23 posed to dust, poss.xbly a}rcad,v silicotic, in
b Fafiwhom tubercuious infections may have de-
: reloped. ’
:::::iﬂa. - It is well recognized that no‘ix'-ldivit'igal
Al requic ¥ should be exposed to dust containing silica
worker B dm:qdc until h_e hgs unt‘iergon.e a thorough
evident tog physical examination, including carefull'y
retard the’ made andl lrfterpx"cted X-ray films of his
it. Recer™ ch_c;t. It. is h}:_ew:_se obvious to anyone,ig-
he admiz™ miliar with s;lfcpszs that no person who. is
cious dast exposed to silicious dlust should be denied
*he latter: tfle privilege of frcguent physical examina-
vithsome 1 7 ions and x-rays of the chest, not entirely
- the de. to dlSCO\'Ff the existence of possible smc.osx‘s.
~ F . but to discover a coincident tuberculosis if
1§ o, such exists.
n'}:dpg‘:: _A man so diseased should, in protection to
3 rapidly .hxmself and to all with whom he comes
o in this 1n contact. be removed from industry. Let
moval of me emphasize the uselessness of a physical
 worker. examination, unless it be accompanied by .
how to properly taken x-rav films, -except in cases
:aminaat _of gross tuberculosis.
 innocu-, It is the function of the physician, there-
2 fore, to conduct in a thorough and an intelli-
v, it s gent manner the pre-employment examina-
evelops tion of all persons who are to be engaged
-ial life- N a dusty trade. The purpose of this ex-
* axcep- S{Tunation should be threefold. First. to
incident tscover and bar from employment in dust,
-ith the any person who is suffering from tuber-
he dis- culosis in an active, a guiesceat or an ar-
s often, rested stare. ’
er dis- . . A possible exception might be made in
3 years individuals suffering from a so'calied healed
serilof - Primary complex, or a healed childhood ‘in-
iustrial .fection. [t is well known that exposure to
5
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silica dioxide is very likely to excite into
activity a turberculous lesion which may be
quiescent or arrested, and once such a lesion
is reactivated, the chances of recovery are
remote.

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

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

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

Re-Examination Needed

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

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

A man should not be dismissed from em-
ployment in a dusty trade merely because he
has evidences of non-disabling silicosis.
Workers in dusty trades, especially stone
cutters, moulders, pottery workers, and
similar craftsmen, are usually highly skilled.
and it seems unfortunate from a social and
economic point of kjew. to deny them em- !
pioyment so long ey are physically g ‘g 1

to carry on, espeqially since the actual dis- )
abling qualities ofi¥flicosis are in doubt.- ol

lg‘.‘
'1:54) fé
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They should be denied employment in a
dusty trade if that condition is found at
pre-employment examination, but they
should not be barred from continuing an
employment in which they are already en-
gaged. Of course, in such instances you, as
engineers, must realize that you have failed,
because if you had kept the breathing zone
of the worker free from dangerous dusts,
silicosis would not be present on physical
examination.

In this work of preventing dust diseases in
industry, it should be evident that the closest
and most intelligent cooperation between the
physician and the engineer is necessary. The
physician must, through his knowledge and
research, tell the engineer what dusts, or,
{or that matter, what other substances used
in industry are harmiul. He must tell the
engineer how such dusts or other materiais
cnter the body, how they leave the body and
what they do in their passages through or
their residence in the body.

Must Make Analyses

The enginesr must in turn tell the physi-
cian of the harmiul dusts and other sub-
stances surroundiang his workers. He must
make chemical and petrographic analyses of
the dusts, and other indicated analyses of the
atmosphere in the workshop. He must make
dust counts and check his counts at regular

- dutiesT—Alltod often it is considered ade-

ADJOURNMENT

intervals, conferring with the physician in 3
effort to discover whether, in the light of
their joint knowledge, working conditiong
are dangerous. He must develop and instap
careiully designed ventilating equipment. He
must arrange for modification of chemicy
and other industrial processes, where such
modification is possible, ‘and must bend his
efforts toward removing from the danger
zone of the worker the offending substance,
whatever it may be. .

Too many engineers construe this xuncuon
loosely. They pass on to the physician as
his responsibility certain functions which es-
sentially are theirs; such functions as dust
analyses, dust counts, and.similar technicai

quate merely to install a fan. )

Ventilating devices in dusty work rooms
must be constructed only after careful em-
gineering study has given a knowledge of
the physical properties of the air and of
substances polluting it. It is possible to
calculate to a very fine point the volume of-
air that must be removed from a given spot’
to remove the dust originating at that place, .
and the enginecer must approach his task-
from just as scientific an angle as the physi-,
cian approaches his.

There is no room in industry ior hap-
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ndustrial Fumes, Gases and Vapors

.. THURSDAY MORNING SESSION
October 14, 1937
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-~ The meeting was called to order by Voyta
" \Wrabetz, Chairman, Industrial Commission  introduced the speakers.

Tak

of Wisconsin, Madison, who presided and

- Injurious Effects of Metal Fumes and How to Prevent Them
. ' By ROY R. JONES, M.D.

~. Division of I.ibor Standards, U. S. Department of Labor, Washington, D. C.

-~ . The inhalation of metal fumes is a com-
- mon cause of illness among certain occupa-

tional groups. Two very different systemic

-. reactions may result from breathing air
-! containing particulate metal or metal com-

pounds: (a) metal fume fever, an acute,

§..transitory, non-fatal disease causing slight or
“;.temporary disability; (b) systemic metal

{ poisoning, mild, severe, or even fatal in its
_effect. The same occupational exposure may

= produce both recactions, metal fume fever

. developing following the worker's early ex-
posure, chronic systemic poisoning develop-
" ing later as a result of prolonged exposure.
We may consider metal fumes as solid
particles generated by condensation irom
metal in a gaseous state. Condensation is
Jsuaily accompanied by oxidation.
_ There are two chief physical character-
istics of metal tumes which bear a direct
relationship to the ease with which they may
be absorbed: (a) The solid particles are

cytic cells and are eliminated chiefly by way
of the blood and lymph.

Sayers and his associates’ found that only
about 13 -per cent of inhaled particulate
matter, such as lead dust from automobile
exhaust gas, was retained in the lungs, the
remainder passing out with the exhaled air.
Drinker and his associates® and Brown' made
quantitative measurements of fumes retained

- in the lungs. They found a direct relation-

ship. between the percentage of fumes re-
tained and the size of the particle and the
density of the fumes breathed. They also
showed that slow deep breathing increased
the reaction resulting from inhaling zinc
fumes. Such breathing should increase the
percentage of particulate matter retained.

Hazardous Processes

For convenience we may place the more
common occupational environments which
are likely to atford a harmful exposure to

much finer than atmospheric dust, pfobnbb"’m‘tal fumes in three large groups:

~averaging less than™3 micron in diameter;
-~ (b) they tend to flocculate and settle out of
the air as dust. The finer the solid particles
- suspended in the air, the longer the time
required for them to settle out. Many of
the coarser dust particles in the air are
trapped in the upper respiratory tract and by
the ciliated cells lining the trachea and
bronchi, while the finer particles may be
Qrried to the terminal air spaces of the
lungs. FeTe they are takel Up by tAE phagd:

i

{. Smelting of ores and refining of metals.

2. Employment at processes handling mol-
ten metal such as molding, cutting, and
welding operations. .

3. Salvage and cleaning operations, includ-
ing the burning of metals or meral
covered objects, especially by means ot
acetylene torch or electric arc.

In the fj5kiclass, the ores-omumetals procein@Ey
‘source for eneration -
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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 cofe of
the clectrode used.

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

Atmospheric Concentrations

Data relative to the minimum concentra-
tions of metal fumes which will produce
metal fume fever are limited. It is believed
by some-that, except in case of the super-
sensitive individual, metal fume fevers can
be avoided by keeping atmospheric concen-
trations below 10 milligrams per cubic meter
of air. Drinker and his associates* suggest
15 milligrams per cubic meter as a safe limit
where workers are exposed to the fumes of
zinc oxide, provided the fumes of such im-
purities as lead, cadmium, and arsenic are
not also present in 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-
mospheric concentrations varying from .6 to
7.2 milligrams of mercury per 10 cubic
meters of air.
“~L€5s than 3 per~¢ent of those exposed to
concentrations which did not exceed 2 milli-
grams. per 10 cubic meters of air developed
symptoms of chronic mercurialism, and all
cases that developed under such exposure
were mild, Canavan and his associates’ re-
ported upon a case of chronic manganese
poisoning which developed following exp
sure to manganese dust, where the concentr
tion in the atmosphere was ‘from 10 to

cent of which was manganese.

wenty-sixth National Safety Congress
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milligrams per cubic meter of air, 9 to 12 pi%"

ntrueih

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 dmcﬂ,
attributable to the toxic metal, or dependen:
upon the inherent toxicity of the metal par..
ticles inhaled The superficial action of the
finely divided metal destroys.the tissues, and
the absorption of these altered body proteins
affects the individual much the same
nphond inoculation or the injection of othu
foreign proteins.

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 poisonow?
effects of zinc and zinc alloys. Variow?]
workers in the past quarter century have
shown, however, that it may be produced hy
the fumes of metals other than zinc; notably,?
copper, magnesium, manganese, and probably\'

lead. Koelsch® in 1923 reported upon the 3

occurrence of metal fume fever among em-;
ployees in a copper rolling mill. b

Investigation showed the men to be work—-
ing under conditions which caused them to

breathe air containing heavy concentrations: f

of copper dust. The s\mptoms rescmbled‘
“brass founders’ ague.” In his report be:
quotes Kiszalt® as showing that mercury’
nickel, and probably other heavy metzﬁ‘
when inhaled in vaporized form caus

S\mptoms similar to those of “brass fotmd‘ ’

ers’ ague.”

Drinker and his associates® in 1927 1¢7
ported that men cxpenmentally exposed W
fumes of magnesmm developed the classi

symptoms of metal fume fever. 3

Clinical Picture of Metal Fume Fevef i

The clinical manifestations of metal fumt:}
fever are as follows: At the end of the d”"

or 2 to 12 hours following exposure to m¢ [
fumes, the individual notices a dryness ¢
the throat in addition to the metallic 25
which most workers commonly eVPCf‘“":
during exposure. A feeling of tightness ?
the chest, varying with the exposure, usuallfs

dual may Ir‘uot -p&aware of any feber
compla@g’ of a chilly sensation, ¥
owed by sweating and general weakness ;
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.'p.osurc to extreme cold may hasten the
<t of fever and chills, but as a rule the
arker awakens from sleep with a high
mperature and chills, which are quite simi-
to the chiils'and _fcvcr experienced in
Sttacks of malaria. After they have devel-
A 4, nothing in the way of extra covers or
t baths appears to affect these chills.
oward the end of the attack the individual
eats profusely and is left with a f.ee!mg.
of marked weakness. In the majority of
es some weakness is still felt the next
; y. It is commonly believed that hot baths
and hot drinks of tea or lemonade may suc-
- in partially aborting the attacks, if
tsken at the first sign of respiratory diﬂ'\culs‘y
foch as a dry throat or tight sensation in
the chest. Drinker and his corworkers* by
their experimental work  were unable to
show that even excessive “sweating” of an
tndividual 2 to 4 hours aiter exposure al-
. “%tered the reactions in any manner.
‘z.Examination of the blood of workers
saffering from metal fume fever shows a
+gradual increase in the polymorphonuclear
‘- lenkocytes which begins toward the end of
.:xthe attack and persists for some time after
the fever has disappeared. This increase in
. white blood cells appears to have a direct
bearing upon the degree of temporary im-
* pmnity established. .
" This probably accounts for another char-
acteristic clinical observation. The workers
are most likely to be affected after a vacation
period. More cases develop after a holiday
or on the first day of the week, after an
absence of one or two days from exposure.
The "condition is found more frequently
affecting new employees or old employees
returning to work after a prolonged absence
irom exposure.

As a rule, gastrointestinal disturbances are_
seldom complained of except in cases where
exposure has been to fumes of substances
affecting the digestive system. For instance,
it is well known that zinc coated metals con-
tain other toxic metals as impurities. The
welding and cutting of these release the
toxic substances together with the fumes

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

We have no conclusive evidence regarding

_chronic efects—nraducad-by—zeperted expo-
sure to zinc fumes. A study of workers in
brass foundries” showed that the group ex-
periencing attacks of metal fume fever were
'n somewhat poorer physical condition than
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were those who did not develop fever and
chills. Theoreticaily, 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
nontoxic, and of the conciusions expressed
by Drinker and Fairhall® regarding the hy-

‘gienic position of zine, 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 bc over-
looked, unless the physician considers occu-
pational environment. The condition may
simulate attacks o grippe or bronchitis; or,
if in a malarial region 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 cliest
several davs after an attack. However, in

elevati
persis
cated.
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fume fever may be followed by attacks of
bronchial pneumonia, as a resuit 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
illness affecting welders of galvanized metal,
using an electric arc The men compiained
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
cmployed 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

It 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
cntering the body by way of the lungs, to
be climinated must be taken up by the blood
and Iymph. \When 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 zinc, are more com-
mon constituents of body tissue. The action’
of these toxic metals is generally cumulative

and no immunity, temporary or permanent,

may be established if exposure is t
sufficient concentrations.

RNecause of the fact that metals arc usuall

Twenty-sixth National Safety Congress

>
toxic, the possibility of poisoning from ip.
haling fumes generated in the processing of
any metal should always be given considery
tionn While zinc itself may be relatively
nontoxic, it is seldom used in industry in 4™
form free from toxic substances such 337§
lead, arsenic, selenium, cadmium, and magy:
others. " =
Following the initial attack of metal fume
fever, because of the temporary immunity
which they develop, workers may continge -
under conditions which caused the attack
and not suffer a recurrence [t must be
borne in mind that these very conditions may -
afford exposure to other toxic metals which -
have cumulative effects and later lead to ay
chronic poisoning. If atmospheric concentra.
tions of the fumes are kept below thosecf.
capable of producing metal fume fever in the 3
new worker, the chances of chronic poisor &
ing by the toxic metals present as impurities ¥
are definitely reduced. '
On the other hand, however, these im-2
purities may be present in amounts sufficient3
to lead to chronic illnesses later, although il
the concentration of fumes has never pro-- §
duced metal fume fever. - 3
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Clinical Picture of Chronic Poisoning |
by Metal Fumes

The symptoms produced by poisoning:
from metal fumes will vary. Some metals *
affect chiefly the nervous system, others the’,
lining of the blood capiliaries, while others
exert most characteristic injury upon the*
blood-forming organs. :
. Generally speaking, the clinical picture of *
metal fume fever, regardless of the metal -
responsible, varies only in severity, \\‘h.ﬂe‘:
that of metal poisoning per se varies with i
the particular metal fume inhaled and witk §
the degree of exposure. For examplt:
massive doses of lead fumes inhaled may®
produce such acute conditions as lead encepb-
alitis and severe gastrointestina]l compli
cations ; while continued exposure to smallef?
concentrations will cause such chronit¥
changes as anemia, lead palsy, and chron¢
nephritis. 7

Exposure to heavy concentrations of mef”.
cury vapor leads to acute nephritis, salivé=2 i
tion, and diarrhea, while the more commo8 thb'l' ot be subjected

._industrial exposures to but slight concentra” 7@ " .~ sphieric contaminan
st will eveatually produce the typicd iR .- ng methods. If vacut
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of a body
~- follows: S _ ‘
.‘,3-.“ wThere 12 no bn'.;smc_t:;r_\‘ medical :m§\x'r:r
. resent to this, question, but the engincer
¢ ?—n'-un‘: a bad mistake if he I¢ts men
'bu:;:iule heavy dust concentrations of any
matesiai. € no other reason for dust controt
cn be found, then one should read tran-

pts of some of thie recent suits at com-

of outstanding dust experts as

sert : 0
mon law in \}'hlth
alleged siticosis \\'c;e_graqred to men ‘\\;ho
Zpreathed dust containing little or no silica.
7. The courts and compensation bgards are not
impressed with subtle distinctions between
Justs with 10 per cent 4nd 40 per cent quartz,
especially when medical experts are reluctant
fo make definitc statements as to the com-
parative significance oi such dilferences.

“It would he well to reaiize that men
working in dusty trades suifer far more
v from respiratory troubles of all kinds than
Edo men who work in clean air. The evidence

-gv'that excessive dustiness of any kind is harm-

. %\iu_l ?s bevond argument.”

:L‘It -should also be remembered that the
mhaling of dust is by no means its ouly

‘- ?giazard in industrial work that may require
I

frrompensation payment; and even here the
harmful effect of lLreathing dust is not nec-
tssarily confined to the lungs, as some kinds
viof dust are known to have detrimental health
i-effect on the nose. throat, and bronchial
"passages as well as (indirectly) on the heart,
stomach, and possibly other internal argans.
Exterzally, dust may cause injury to the
. and skin; and zome dusts, ia con-
the perspiration, are absorbed with
wrm ta the heaith of the vicum.

Dust Cuts Visibility

Moreover, heavy concentrations of dust in
the air reduce visibility materially, Obvi-
ously, iz industrial occupations in which hut
limited amounts of natural light are avail-
able o= in which dretificial light is used
eptirtl*_:, anyv decrease in visibility due to

it concentrations (and the decrease in
- omay, muder some circumstances,
1 75 per cent or more) is likely to
~ maierially reducirg ¢ficieney and
1t occurrence of ac-

ITase In ocum-
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wtments, Some dostz (coal
and scores of athers, min
cral) are exonmsive and na
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expressed the considered opinion

fantastic damages for -

. 201
4%?
are subject (o spontaneous anlqustion with
conseguent hazards to heahh, %afcry, and
property. Many dusts have detrimdira) ci-
ccts of various kinds on property as distin-

guished from persons. Machinery, growiny .-

vegeration, animals, dwelling houses, an
otlier 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 knowledge on this point is by no means
certain) that the particle sizes of dust (such
as that of free silica) that affect health ad-
versely upon entering the lungs are those
that are less than 10 microns in size, different
persons having dilferent ideas as to what the
maximum may be—10 microns or 8 or 6, and
somie :ay that the harm really is done by
particiez less than 2 microns in size. As
agamnst this, it is stated that Abers of as-
bestos dust as long as 200 microns have been
found ir the lungs of men, and that undoubt-
edly these long ashestos: fibers exerted at
least some detrimental effect.

Since a microu is only about one twenty-
five-thgusandth of an inch, or much smaller
than tl:ie naked cye can see, it is usually as-
sumed th:at the larger dust particles that can
he scer: ffoating in air, and which scitle out
relatively fast are not harmful to healtlh.
Certainiy, this is not so, as the larger par-
ticles tiat float in tiie air (some of them
100 or 1more microns in size), if present in
considerable quantities clog the air passages
to the =3, some of which have agencies
ordinary ccnditions intercept dust

partic reach the lungs and
this c¢ir g then alows the smaller and
probaliy moct dangerzus dust to enter the

lungs crimpeded.
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rricate me
iavisible

cstigaticas as to the occurrence of
si, using ke fmpinger, honimeter,
or other mztruments; but unless [tigation 15
in etfec: or threatcned, those :utricate
studies zre relatively unimportant it the
visible dust is climinated from the air of
working ciaces.

Prevention Is Best

Manirestly, if dust is not produced, it can’t
get into :he air or become harmiul other-
wise; and some relicf from dust troubles
in tndust—v can be achieved by using con-
struction. practices, processes, or equipment
that tend to climinate dust formauon.

In desizning and cquipping the places in
which employees must work, the forward-
looking =dustrialist will be wise to prevent
the making of dust or to control it if it
must be m—ade, by using machinery, methods,
processes and construction with dust-elimi-
nating characteristjcs rather than those that
produce or spread dust, even though some
additionz! expense in construction or opera-
tion naw attach to the dust-prevention fea-
tures. The cmphasis now being placed on
dust in iis various phases and the expense
which cust may cause make it almost im-
perative that in the future much more
thought be given to dust prevention and
handling than has been given in the past.

For :i-stance, processes or practices that
produce 2xcessive dust should be discarded
for othzrs that produce less dust, or they
should *e isolated somchow, such as by
housinz :hem tightly in a separate part of
the pla=: or using them at times when the
least number of persous would be exposed ta
them or when there is ample time to remove
the du:z Jrom the atmosphere of the working

places. Such installations or practices must
he operz:ed cfficiently at all times, however.
Comme

> sense should be used in handling a
rol device or method; certainly it
to use an claborate exhaust system
2he dust out of part of an establish-
3 then exhaust the dust-laden air -t
st or in such manner that ic will Le
to the same or some other part of
Slishment or into an adjucent ore
Joors and windows.

2it mmust be formed, several effective
metheds are available to prevent the dissera-
ination 3f dust into the aic or into places
where (1 may cause trouble. Among these
are wz2: methods, such as wet drilling ia-
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stead of dry drilling, wet crushing jngiepq 2
ot dry crushing, wetting or wasiung douy
tloors, walls, and rock faces. In zenera) the
use of water in industrial processes and 4
otherwise is one of the nost ciective avaj,
able aids in the prevention of air ilustines;
cven though in some cases wet drilling dogg
give off some dust. Notwithstanding
growing tendency in some quarters to deery
the effectiveness of wet methods, up to now
the use of water is probably our best defense.
against dust dissemination, especially in mig
ing and tuaneling. -

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

control, particularly in surface plants ang "<

operations. Under some conditions exhaus-
systems, when well instalied and kept in re.
pair and operation, not only remove dust by .
also more than pay tor themselves in dollars
and cents value of recovered dust -Tt cosis
approximately $7,000 to install such a device -
in a surface plant processing one of thes
wetals, and the value of the dust recovered ¥
daily averaged about $23. In addition, the’
device kept the air of the plant as well as”
the surrounding walls and other surfic&’ 1
practically free of dust, ; l‘d?é
On the other hand, the use of dust'tra'_ps"
in dry drilling, while definitely applicablé o
certain types of surface or near-surfact
; rock-excavation work, has not been found:
applicable to general rock-drilling practic
underground work. There are several rea
sons for this, some of which may be over
come in time. . Lo
Some types of rock cannot be drilled dry”-
with any degree of cffectiveness, and as ¥yt
the available types of rock-drilling traps are *
not workable with wet drilling; if dry drili-”
ing can be done, the traps ordinarily will 83 .
a good job ot removing the dust from dﬂu:- .
ing, but this will leave the rock surfact
(top, sides, and door in many cases) dry, an
subscquent operations (blasting, mucking. )
timbering, hauling, cte.) will throw into th¢ ",
air dust certain to be created in Jarge quant® .
ties by the othier processes. The dust thuf
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places in mining and tunneling. '
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“weather.

Good Ventilation Needed

> ya{tglation is probably the most cﬁcct{x~c
ol practice available for many in-
dustrics, though it ranks scgongi to wet
ﬁe-thods in others. Where ventilation can be
zpplied cffectively,. dust can _b_c_removed
*{rom the air or its concentration can be
diluted as to render it practically
ventilation can mini-
% o dust hazards of.almost all kinds. in-

“ppze . .
cluding spontarieous combustion, though 1t

-V
Just-contr

il gl
1e conditions exhayg S'tinay cohance hazards of dust explosibility in

ome instances. In some cases ventilation
1d be induced by exhaust methods, but
hers forced or blowing systems arc the
Tmore eflective, this being particularly true

= in“uiderground work in places having high-
b4 temi ir due to rock or dripping
.&t@peraturc air due ripping

water or other condition, such as rapid oxi-
dation of surrounding rock or timber.

3

- standing

wpegipg is dl:i\‘cxx instc_nq of having workings
pairs as in coal mining, where fresh air

mted air in the other. Conditions brought
abo’qt by dust may force the use of parallel
Gpenings in many tunneling and metal-min-
ing operations of the future, and. notwith-
the ~ violent  objections  this
suggestion will raise, there are good reasons
for believing that in many cases tlerc would

- be definite dollars and cents savings if the

- parallel-opening system, with its numerous
ventilation, healih, drainage, and other ad-
vantages, were used instead of tie present

- ane-opening system, with numerous disad-

--vantages and hazards and with about its enly

real advantage the fact that its use is and has
been customary, :

Dry drilling is unquestionably the dustiest
work in mining, (unneling Al quarrying, and
it contimes 1o be used far too much in the

nited States: certainly, if dry «drilling is
attowed at ail, it "should .be done only with
Auger twist drills or with the simubancons
use o1 up-to-clate dust trap-.

Wet drilling as practiced in i
-'tatcs._\‘:irh waler forced or drawn throush
ie drijt gtcel by means of compressed a.
800w under fire ue producing reiativei
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'Tov.‘ obtain really effective ventilation in '
>&such work as tunncling and metal mining is
M ifficult usually because ordinarily but one
“Tflows in cne opening and return or contami-
o
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larze quantities of dust even though the ma-
terial floating in the air usually is wet; some
of this criticis;m is undeserved but, some of
it is legquimate. The troubie is due largely
to the fact that the holes are collared or
started dry and, in some cases at Jeast, arc
drilled dry for several inches after starting,
and the dust created by this dry starting im-
pregnates the usually stagnant zir of the

‘ordinary underground-tunne! or metal-mine

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

In some cases the driller drastically fimits
the amount of water sent through the driil
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 warking
place undue quantities of water-cntrained
dust or particies. In some cases when the
drifl is out of repair, the driller aliows far
too much compressed air to flow through the

, drill steel.

When prc:;cnt 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
arc cxperimenting with rock drills that do
not allow compressed air o go through the
drili steel but require the water to he forced
through the steel by its own pressure; such
drills are said to produce less dust than the
usual types in witich water is sent through
the steel by compressed air, Lut the practica-
hiiity of the newer type.of driil is question-
abic and it has kzen used relatively little in
the United States o7 Canada.

Must Use Judgment

However, air dustiness can bhe kept well
within safe limizz if modern types of wet
drills are operated with care and judgment
i collaring wet with plenty of clean dirt-
free water; if the drills are kept in good re-
pair; tf  the rroportion of water and
vempressed air Jowing throngh the drill
~teel are adeguzizly regulated: iU the ex-
haust from the <011 is prevented {rom im-

' : dusty surinces of muck
1 or timbers thereby throw-
iny dust into aee el if aodas--as

ihle, the ¢ urrar holes

cltoaning
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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 tle heavy charges of ex-
plosive required in maay mining and tunnci-
ing operations also impregnates the
surrounding air as weil as the muck piles
with considerable uvuantities of poisonous
gases, such as carbon monoxide, oxides of
nitrogen and, in some kinds of rock, livdro-
wen sulphate and other dangerous sulphuraous
fumes, practically ail of which occur in
such quantities and percentages under some
circumstances as to asphyxiate persons who
may breathe them or to cause serious illness,
often of a more or less permanent character.
Many persons who have studied the inci-
dence of dust discase are of the opinion that
the breathing of even small quantities or
percentages of extrancous or hamiul gases,
such as carbon monoxide, oxides of nitrogen,
hydrogen sulphide, ctc, inflames or other-
wise adversely ailccts the rc<piratorv organs,
especially the lungs, and makes them much
more casily and readily susceptible to harm
from the breathing of dust particles.

Past blasting practice most certainly must
he modified and reiormed if the emplover
is to avoid heavy yanalties in compensation
and other charges <ue to the inclusion of
legislation on occupational discases (one be-
ing dust discase) in the laws of the various
States. [f at all feasible, blastinz should be
done at the end of the working zhift or on
an ofF shift, and the dust- and zas-laden air
should be removed or. thoroughly diluted
before the men retusn to work.

Ventilation is, of course, an  cssential
agency in cleansing the air wirere blasting
lias been done, bLut ia addition 1 ventilating

the place sho".'r be thorodIny wetted”
(walls, floors, roo? cr top, timbars, cte.) be-
fore blasting is =ze. and a water Olast
should be kept in <feet during oond after o

blasting; the rewmen chould Le thorouehd
wetted upen return o the face L"IUII nrtu
blasting, and the mack pile should be’ Kept
well wetted at all times while loading it out,
as the water not oriy tends to aiiay the dust
but also cither abiaehs or otherwice aids
in the difution or ciimination of miulh or
poisonous gases [ron blasting, v 0 usuaily
cling to the blasted material.
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Respirators Available
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pcgkmg, there are no signs or symptoms of ~~
poxsomng from metals which can not be due
&y other causes. For this reason diagnosis is
-slways a matter of differential diagnosis and
‘metal poisoning can oniy be established by
“areful consideration of all factors, including
occupanonal history, medical history, c]xmcal
and laboratory findings.

)

thlc laboratory findings are a very im-
portant factor in diagnosis, they can not be
n:hcd upon as the sole evidence necessary.

Preventnon of Metal Fume Poisoning

Whllc the “responsibility of controlling
health hazards associated with exposure to
fumes of toxic metals rests primarily upon
the employer, effective elimination of such
bazards can only be secured by the whole-
hearted cooperation of employers, employees,
the State, and other regmlatory inspection
agencies. Three fundamentals contribute
most to actual prevention. They are: Good
housekeeping, supported by engineering con-
trol of hazardous processes, and intelligent
medical supervision.

1

Good Housekeeping

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

—

The provision of adequate washing facili~
ties is a prerequisite. Under-certain condi-
tions lockers and showers for workers are
necessary for the safe operation of many
processes.

As 2 rule sweeping and cleaning should be
done after regular working hours. Not only
can a more thorough job be accomplished,
but what is more important, other workers
will not be subjected to any increase in at-

‘mospheric cqptamirants ¢ ocrasioned by clean-
pical—y

g methods. If vacuum or wet methods are
used, accumulated ‘dust is more effectively
and safely removed

Industrial Fumes, Gases and Vapors
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Engincering Control

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

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

Medical Control

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

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

Any abnormal rate.of absenteeism due to
illness among an occupational group, regard-
less of the diagnosis reported, should call
for special investigation to determine if there
are any environmental conditions aggravat-
ing the primary illness.

Personal Protective Equipment

If proper attention is given to the three
fundamentals mentioned—good housekeep-
ing, medical and engineering control—only
specific and unusual emergency exposure
will call for the p
tective equipment.

The masks or r




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

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 health of all employees in his piant, in
so far as their health may be affected by
their occupations and their environment
Consequently he must be familiar with the
various jobs and conditions under which the
men work to know definitely the associated
health hazards. He must work closely with
the safety, maintenance, chemical and pur-
chasing departments to keep himself in-
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WEDNESDAY LUNCHEON SESSION 32
Qctober 13, 1937

The annual meeting of the AS3E-
Engineering Scction of the National Safety
Council followed a luncheon and convened
with D. L. Royer, Ocean Accident and
Guarantee Corporation, New _York City,
general chairman, presiding. All repor:s had
been mimeographed, and copies were dis-
tributed at the luncheon. -

A report of the address delivered at the
meeting by Elmer A. Holbrouk, dean of the
Schools of Engineering and Mines, Usiver-
sity of Pittsburgh, Pittsburgh, Pa,, wiil Le
found clsewhere in this record.
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dust-t comparuments  or

feasivle, i

cmsciures, the tightuess of which shouid be
- ;;:uaincd; jedges cr surfaces on which

L (trown Lo the air by some shock or move-
. gent, should be chanzed to prevent oppor-
" ymity for such accumulation, or, if this
“.aanot be done, such surfaces should be
* . geaned perivdically by vacuum process, by
washing down, or Ey sweeping (the latter
being a relatively poor r:}ethog_!, and should be
enploved only when as {ew of other workers
as possible are presest); floors should be
kept as free of dust 2s possible prcie_r;biy
by washing them with water; and, certainly,

<3 from dusty sources.

"7 Physical examinaticns should play an im-
'pona—nt part in the drive to minimize health
tzrm from dust in industry, but so much
ccntroversy has been aroused because of
kem that their effectiveness has been largely
iifed. Unquestionaliy, every person em-
ved in an industry where considerable
ost may be found in the air should be rig-
= idly examined by a compctent doctor pre-
‘vious to employment, 2ad if the examination
‘reveals the presence ¢f respiratory trouble,
¢ person should not be employed; this is
srecially true if tuberculosis is indicated.

oa in dusty industry should submit to
4 physical examinza:ion; and if disease is
wn to be developins. the victim should be
\ransierred to nondusz employment 7 such
it available. ‘Handling 7 hysical cxamii- -tions

My personal experiznze has been confincd
v to work of river improvement and
ze building. Qur -ecords are divided
> these two classes.
‘er work cunsists of driving pile dikes
fip-rapping river “anks, generally for
- S. Governmen:.

dge classificatinn-covers rai
¥ bridges of 1.:x heavier tvpe
: eir foundations, © “ih “prewmat
rfn r[rel_lgcd,"

er work, beme oo
Cand wiy oa

vodone by finating

wereeniiae of u-

ir for the working places should not come’

At six- or twelve-monsh intervals every per-
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i a manner [air to the worker as weil as to
the c:nplover should be worked out, and it
rwst be admitted that to date this has not
been done at all adequately.

Prevention of dust disease is chiefly an
cmployer responsibility he should shoulder
willingly, not only to safeguard the health of
persons in his employ but also to relieve his
firm &f the heavy financial burden likely to
be thrust upon it by compensation or legal
authorities, should emplovees 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 scnse to do anything practicable
to reduce the dust content of the air of
places where emplovees must work. This
does not mean that the emplovee should not
help himself, as it is manifestly as much to
the injerest of the employee to avoid dust
or any other occupational disease as to avoid
having accidents. However, information as
10 'occupational disease (including dust dis-
case) is not readily available to the worker
in understandable form, and the employer
should carry on an cducational campaign to
inform his safety and operating officials
about occupational disease matters and to
have them transmit the information to the
workers so the latter can cooperate whole-
Leartedly in trying to eradicate these dread
diseases ifrom industry or at least control
tiem to a far greater extent than has been
done.

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

czifled labor, ciffers greatly from the more
¢rnmplicated bridge work which uses mostly
~alied and semi-skitled lahor under greater
hazards,

The Lri-dwe classideation is sub-divided into
Gerction tion as cach has its own

snecial Pazards asd tmeatment.

the subject of ex-
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dc‘compensation for industrial disease we shail eventually arrive at fairer, more
oy at a time when new legislation is  equable adjustments. .
£ onacted SO rapidly, but most of the im- The Industrial Nurse finds herself today
Besc ¢ industrial states now compensate  jn this arena of changing policies and evolu-
#a43me or ail of the conditions which €3n yionary social adjustment It is her privilege
#litributed to occupational diseases. Som.c to be one of the connecting links between

planket coverage for all such condi-  employee and employer. If she is the type
¥t while others name specific diseases O that commands the respect and trust of the
wrie. occupations. There have been in-  men and realizes her responsibility to them,
fices to both employee and employer, but  she will likewise be most valuable to her

M 1ime and increased study of conditions  employer.

g

handy man about the
es into the dispensy
s of a fine itching ragf
~urse notes the conditioy MR
the work He states he*
-0 years and has been g3
*f work. He has been &y
:k ends, but does not thig)
:d to poison ivy, although,
not know what it looks B
ut at present but will be by
on. The nurse knows :
of the drafting room e
‘pon inquiry finds that 3 pog
S 15\.{0 carry blue prin§ .
om. s 1 i i
i qr;’;\rv‘gpr‘gicte;; h&?ﬁx _The Nurse’s Part in the Sickness Prevention Program
2 is given routine preliminary 8 . By PHOEBE BROWN, R.N.
e
: Consolidated Water Power & Paper Co., Wisconsin Rapids, Wis.

Not long ago I was cailed to the home of
an employee who had been reported sick at
an the type of industrial medical service frequent intervals during the past two years.
tained. He was underweight, nervous, and irritable.
me industrial plants maintain a nurse On my first visit he was confined to bed and
arily for their Employees’ Benefit Asso-  Yomiting excessively. His wife informed me
afion, and thus her work is chiefly that of  that he had attacks of this type periodically.
jelfare. Slie administers not only to the Ii¢ would not have a doctor, because his
tmbers, but to their families as well, doctor did nothing for him except give him
at 2 fine opportunity she has to influence 3, prescription_that cost too much and teil
ich emplovees and their familics to a him to be careful wha: he ate,

‘Fxeener understanding of good health and \Vhile in the attack he was careful enough,
ter living. For aiter all, the problem of for he ate nothing for two or three days;
£ sidness prevention concerns not only the in-  but as soon as the ifiness was over he went
dividual employee, but also his family. back to his old diet of meat, potatoes, plenty
Lo ! o £l ¢ : of spices and relishes, copious amounts of
in the press on the sbe | Fomgram the murss mons soosunse one pasig  COfce, o packages of cigarctes a day,
lpréx;{m_ua(c[!y S0 million people Sfriaciple—sie must be o fzxu:arlimriau, and  Plus a goodly amount of beer each week-end.
-oi\;ese'_n ;égut:' 153' i;txj]t{;;npr:e 4 gr,f;gardless of the problem_confronting her . At one time the doctor had said he should
sdustry, A statement js made . X - é.é must give relief through aid or counsel, have an X-ray of the stomach, but he com-
*.'S. Public Health report that _,_' d"xever the case may be. She must have plained th'at this would cost him $40 which
‘d we are spending five billion Y% wiedge of the personnef she serves, their  he couldn't afford, and anyway he c?ulc}nt
Ay for compcnsatiaon and other ﬁis of living, their idiosyncrasies, their  get away from work when he wasa't sick.
juries and occupational dis-- ¥ Fear tloes(hand orviTonments. .By keeping hex: I finally made him realize that h? was
P Riheic 1 l:l ground constantly she learns of  losing much more time and money being ill
"Qﬁhmp oblems 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
aturally a knowledge of the community  out just what did aii him and then do some-
ed is vital, for often through construc-  thing about it.
’*j’”d;guihmwhei:sb}bk to elevate the health I took him to a clinic which was conducted
% fride. s through better sanitation and civic  on a part-payment basis, and complete ex-
amination was made with X-rays and blood

4 "Pthaps a better conception of the sickness  work. After he was eepigced of the neces-
Fittdcks becathiETess -

Fevention program in connection with wel-  sity of a proper dieLﬁ& § ‘
-nire work may be had by actual case anal-  frequent, he gained 44nd wag a much ;&
s v A

ztion is submitted to the
-rival. and when, next day, i}
‘s much worse, the diagnosisl ¥
ached. The ‘doctor makeé
anges the man's job, the ¢
up, and the nurse deservs
sing to stcer the case into the
:ls. Had she not known some ©
.ature of contact dermatitis’of-
{ the work, and had she 7o
oroper authorities in the dra
.¢ case might have become
2 the doctor saw it, and it "
a1t into disability and compea-

he extent to which the nurse enters into
sickness prevention program depends

iace of occupational diseases is
2 overiooked now that so much

- oniy a small percentage of thi€
for occupational diseases, while
<m a much higher figure. BY

‘oward a reversal of this. Aco”
cen controlled to a great extent
- cost is decreasing, while occu® ”
sases, though probably not B-

certainly receiving a great dedl -
>n than heretofore. -

.2es to state how many states noW
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In another instance an employee's wife had
undergone an operation at a local hospital.
Visiting her later at home, [ learned that she
was recovering satisfactorily but that there
were desperate financial troubles. The hus-
band earned 92 dollars a month. There were
seven boys in the family, the oldest 18 and
unemploved. Questioning the children, I dis-
covered that one, aged 12, was graduating
from school but did not even have a gradua~-—-
tion suit. His father couldn’t afford it be-
cause he was paying $3 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 $30 from the bill. Payment of
the remaining $30 was made by the Em-
plovees' \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
emplovee was immeasurable.

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

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

- event:ally may.affact the health of the em-

ployee, oftentimes reccognized too late to
cure effectively.
From this and a study of past sickness she
maps her program of prevention as follows:
1. By suggesting better working condi-
tions, such as improved illumination,
sanitation, housekeeping, ventilation, and
use of proper and adequate protective
equipment.
2. Education of the employce to higher
health standards. This rcquires constant

al Safcty Congress
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attention through bulletin boards, &.
meetings, news items and personal cop”
tacts. S

3. By advising and assisting the eg’
ployee in securing correction of physiqi
defects and social maladjustment. -

The following case is an example:

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

.-£A high irequenc:
~‘hd fatigue is ofte:
yentilatton. suggesti
ing or protective eq
4hzzzrd.
7 It is quite true tb
-‘seats a real probler
* gickness prevention
- fence and frequem:
fost through sickne
results.
. I wish to quote a -
“reports of disabling
employees in 1936 a
years. This report
vision of Izdustrial
. Institute of Health
_K Brundage.

Respirat

\We had introduced a plan whereby ourpe
employees were allowed dental services, %
special cases, through the Welfare Assoca®
tion. If an employee were a reliable work®
man and had been with us for more than sit
months, we had an opportunity to inveshs
gate his financial condition. If he were hoosg
est but having a difficult time establishings
his credit, he "was given an order to one 0'[3
three dentists whom we were assured we
giving our employees fine dental care at it
minimum charge. The dentists were glad 6%
render this service, for they were not oot
sure of their accounts but were also increas®
ing their practice by developing new contacts” ¥
This cmployee as well as many othert;
profited by the plan. 3

”‘The respiratory
counted for most ot

ence of illness in |

tubercziosis of tl

; Qiseases of the ph

® respiratory disease

higher ircidence ra:
1935,

lg;;he frequency oi
X 131 s

The following are only a few exampletz] t]-fighg_-c[a}f:; ?hc:
of a nurse’s function in an industrial heal b 1,000 men) and
program: : 'ﬁ or 1934 (10.1 case:

A sudden increase in the number of 3 theless, :=e rate fo:
lete’s foot cases indicated that someont Wit low the zverage rat.
a carrier and was spreading the germs in BEay . ¥e-year period.”
shower rooms. A suggestion to the sweePg) Another develor
brought the condition under control ¥ '; fure was an incr;
proper spray and foot baths were instalCREe/Ces o7 4o onctutis
1936 this disease o
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-The use of corners by employees
place to expectorate was effectively SO
by painting white triangular areas 1
corners and providing cuspidors cof
ing a disinfectant, thus reducing the sPr%
of diseases from respiratory infection:

In another instance three employees,
the same department made regular trifs
the first-aid station for aspirins each ¥e=
Reviewing their personal record €ar&eg
dicated normal health and habits. A 47
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fatigue is often traceable to improper
o> tilation. su'ggestin_g' proper air~cpnditior}-
cctive equipment to climinatc this
i 1 is quite truc that such a program pre-
ents 3 real problem in selling the idea of
ickness prevention to executives—but pa-
-ence and frequent reference to the time
st through sickness will eventually bring
B results. )
wish to quote a few paragraphs from the
&7+ of disabling illness among industrial
z:loyees in 1936 as compared with eariier
rs. This report was released by the Di-
ision of Industrial Hygiene of the National
Tostitute of Health and compiled by Dean

K. Brundage.
Respiratory Diseases

he respiratory group of diseases ac-
unted for most of the increase in the inci-
ence of illness in 1936. With the exception
of tuberculosis of the respiratory system and
diseases of the pharynx and tonsils, each
‘respiratory disease sub-group occurred at a
higher incidence rate in 1936 than in 1934 or
2

193s.

The frequency of influcnza and grippe in
;1936 (15.1 cases per 1,000 men), was 19 per

2,

& tent higher than the rate for 1933 (12.7 cases

~ployees irom -

zular trizs to
as each weck
ard cards in
.its. A oo
uate ant 7lar-

ed pro¢uiuon
T osurver was

ey

% for 1934 (10.1 cases per 1,000 men), Never-
eless, the rate for 1930 was 4 per cent be-
“low the average rate (15.8) 1.+ the prevedimg
ve-year period.”

“Another development 0” an unfavuiuble
7 nature was an increase in the numbier of
{' ases of bronclutis, acute and chroric. In
. 1936 this diseasc occurred at a rate of 48
© cases per 1,000 unien which was 41 per cent
= ahove its average incidence during the vears

g'per 1,000 men) and 50 per cent greater than

i pharynx and tonsils in 1936, dithougr 4 per
4% ¢ent higher than in the preceding five-year
& Period, was below the rate for 1933, The
¢: rate for pneumonia (all forms) in 1936 (2.6
3 Cases per 1,000 men) was 13 per cen: above
. the rate for 1933 (2.3 cases per 1,000 men),
- and in turn exceeded the rate for any year
since 1929, Among the industrial policy-
< holders of the Metropolitan Life In:urance
_COmpan_\', the death rate from this disease
I i836emsrcompared wwith 1033 increased 3
gf per cent.” )
& “Other diseases of the respiratory system.

b
2.
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high frequency of indigestion, nausca _.

-+ 1931-1933. The incidence of diseases of the
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including diseases of the upper respiratory
tract, showed a sizeable increase in frc-
quency in 1936 as compared with all the :
former years. Aost noteworthy in the rec- N
ord since 1921 is the downward trend in the B
ncw cases of tuberculosis of the respiratory :
system. The incidence has decreased from 8
1.9 cases per 1,000 in 1921 and 1922 to .8 cases H
in 1936." . ;

This is an exceilent indication of the i
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 i
1,000 in 1936. This rate was below the five-
year average. Diseases of the organs of
locomotion, except diseases of the joints, oc- 1
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." M :

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

A good share of the sickness prevention
program is education. Few employees, for
exampie, realize that they have more leisure
time than they have ever had before. The
ciupluyce should be taught to use this with
discretion. Today we practically have a na-
tional 40-hour work week, and allowing at
least 36 hours for sleep, we find the employvee ,
has 72 hours left out of every week to use ;
as he wishes. ‘

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

Plan a definite program of Better Health

* talks during the winter months.

The National Safety Council and leading
insurance companiy provide excelient
ons.~*rearstate
ents are glad to
bn fregdf charge.
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One of your local physicians will be timely health topics are useful. Articles % £
plcascd'to talk to the employees an sickness  plant magazines are far reaching, and pays
prevention. envelope inserts discussing health topics have'
proved beneficial. e

Carefully located bulletin boards with
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Hecl:r Commtttee Cheirman—P. E. Kzzoay, Shell Ferrzleum Corp., Houston, Texas,

Procrew Committee Chairman—A. \V, BreeLaxpd, Len: Sar Gas Co., Dallas, Texas.

Pubiicity Convmittee Chairmau—]I. L. Rizincer, Magnclla Petroleum Co, Dallas, Texas,

s Connmittes Cheirman—7J. W, Myers, Standaz: D1l Co. (N, J.). New York, N. Y,

Fisucl Ecucation Committee Chotrman—C. A, MirLez. The Texas Co.. Houston, Texas.

Atlantic Division Chairman—L. C. \Woooaaince, Socon-Vacuum Qil Co,, Inc, New York,
N. Y.

Great Laies Division Chatrman—R. T. Hexpersox, S:
Olio.

Guli D:

-=dard Qil Co. of Ohio, Cleveland

ision Chairman—\\x. GranT, Jx., Humble Qi & Refining Co., Baytown, Texas.
Aid-Conrinent Division Clhatrman—], D. McCaMey, Jn. The Carter Qil Co., Tulsa, Okla,
Pacife Division Chairman—C. I. Nopyaxy, Shell Oil C:., Sau Francisco, Calif.
Rocky Mowntain Division Chairman—72. O. Travrozn. Standard Oil Co. (Ind.), Casper,
Wryoming.
Dast Geveral Chairnen—
R. W. Duack, Standard Qil Co. of N. ., Elizabe:> N. J.
R. S. Box~sir, Standard Oil Co. (N. ].), New York N. Y.
A. W, Brerraxp, Lone Star Gas Co,, Dallas, Texz-.
\". R. Cunwte, The Texas Company, Houston, Texz:.
R. E. Duyovax, Standard Qil Co. of Calif.,, San Frzncisco, Calif.
C. L. Hicutowez, United Gas Pipe Line Co., Hous:¢z. Texas.
G. O. Lockwoob, Cities Service Qil Co., Rartlesviilz. Okla.
Geo. T. Prussing, Union Oil Co. of Calif,, Los Anzsies, Calif.
R. B. Roarer, Humble Oil and Refning Co., Hous::n, Texas.
E. I. Sexxt, Socony-Vacuum Qil Co, Inc, New Y:oi, N Y.
C. W. Sant, Standard Oil Co. (Ind.), Chicago, I
D. I. Watnace, Sinclair Prairie Qi Co., Tulsa, O}
Nesrctary—H. N. BELAKESLEE, American Petroleum I

tute, New York, N. Y.

MONDAY AFTERNOOXN SESSION
October 11, 1637

Tiie session was called to order by Gen- Gas C.. Dallas, Texas, who intrgduced the
cral Chairman A. W. Dreeland, Lone Star  speaker: and directed the discussion.

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

The -atio of public to industrial deaths 1

During 1936 111,000 American citizeus died

o - . . . e
1 accide Sixteen per cent, or 18000 of more <-in six to one. It is obvious that

them, met death while emipioy ed at occupations
from winch they earned their ivelihoods and
<o are cailed indiisirial {atalities. The remain-
ing 93,000 accidental deaths are broadly re-
ferred to as pulblic fatalities; at least, they
were nen-occupational.
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Public Utilities Section

Officers 1936-37

General Chairman—Jotis . Baraoa, The Laclede Gas Light Co., St. Louis, Mo.
yice-Clairman for Telephone and Telegraph Interests—\V. P. EvsTtUN, American Tele-
phone and Telegraph Co. New York, N. Y.

Vice-Chairinan for Gas Interests—E. P. Durree, Consolidated Edison Co. of N. Y., Inc.,

New York, N. Y.
Viee-Chairman for Electric Interests—\Wu. H. Brow~, Northern States Power Co,, Min-

neapolis, Minn. )
Secrctary—H. A, Protesy, Public Service Co. of Northern IHinois, Chicago, IlL

News Letter Committee—
D. C. Duxcax, Chairman, Appalachian Electric Power Co., Bluefield, W, Va.
P. L. G. Hasskare, Pennsylvania Power Co., Allentown, Pa.
Taues D. Hacw, Atlantic City Electric Co. Atlantic City, N, J.
E. R. Krove, Union Electric Light and Power Co.. St. Louis, Mo. -
E. S. Licnt, New York State Electric & Gas Corp.. Geneva, N. Y.
D. E. \Wooos, Central Power & Light Co.. Corpus Christi, Tex.

Enginecring Committce—
W, H. Munucax, Ciatiramnun, Hydro-Eleciric Power Commission of Ontario, Toronto.

Ont., Canada.
A. A. Kuxce, Public Service Co. of Colorado, Denver, Colo.
Pavt R. Kuux, Penn Centraj Lizht & Pewer Co.. Altoona, Pa.
Jaux P, McCasy, Neow Enziand Power Azsn, Boston, Mass.
W, I McVay, Consolidate! Electric and Gas Co.. New York, N. Y.
Heattic Conpnrittee Chuirman—0D2. Hart E. Frsuer. Chicago Rapid Trassit Co

L
Isual Education Commiltee Crsirman—C. L, Hicsmower, United Gas Svstem. Heuston.

.. Chicago,

Texas.
Pudlicity Committee Chatrmun~R. $. Merzser, The Toledo Edison Co., Tuledo, Dino.

Memberstip Committee—
H. \W. Luecx, (Chairman), Commonweaitih Edison Co., Chicazo, Bl

Harxy Bersay, Consolidated Gas & Electric Co.. Baltimore, Md.
M. T. Caster, Lincoin Telepiroue and Telezrapi: Co., Lincoin. Nebr.
F. P. Noves, Cenmtral Maize Pawer Co. Augusta, Mame,

E. A, RusT, Erte County Elaciric Co., Erie. Pa.

H. E. Sueoo, Appalachian Electric Power Co. Zluefeld, W, Va,

R. St Oklahoma Gas znd Electric Compan:-. Oklahoma City, Mkla.
P. K. Syees, Compania Cehana de Elessicidad. Habana, Cuba,

Program Committee Clairnna—C, H. Dixvsrmre, VWisconsin Power & Lizi Co., Madison,

Wis
Statistics and Coitest Cun
Aliance. Ohio.
S‘t’i elal v.',"l‘x'."('l(f{.'.‘.":'U.Y——-\\‘,
VA (B E [)
Craxtrs J. Gurvier, €6
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E. S Deavsioxt The Peopies Gas Lizhe & Coke Co., Chicago. Bl
C. B. Borerr, Wisconsin Public Service Corp., Milwaukee, Wis.
G. A. DoerLer, The Dayvton Power & Lizht Co.. Davion, Ohio.

Taxes B, Dovalas. The Philadelshia Gas Works, Philadelphia, Fa.

Rov M. Goowix, Philadelpiia Eleciric Co., Philadelipiia, Pa.

© E. I. Kreu, Philadelphia Comrpany., Pittsburgh. Pa.

\Wiees Macracuray, Eleetrical Enzineer, Toronto, Ont., Canada.
* C. B. McCuirocH. Bureau of Safety, Chicago. I

Gzoree Ore, Detroit Edizon Company, Detroit, Mich.

F. M. Pereer, liiinois Bell Telephone Co., Chicazo. I,

C. I. Rutrano, Texas Power & Light Company, Dallas, Texas.

C. B. Scotr, Bureau of Safety. Chicago, Il

H. F. \Wess, West Penn Svstem. Pitishurgh, Pa.

S. C. Dickinsox, Pacific Gas & Electric Co., San Francisco. Calif.

. Wis.
I icuad Education Conomitlce—
H. \W. Lueck. Chairmen, Commonwealth Edizon Co.. Chicago. 111

Enginecring Conmillece—
W, H. Murnieay, Chairman, Hydro-Electric Power Commission of

b Ont, Canada.

P E. C. Dook:tay, Virginia Electric & Power Co., Richmond, V.
i C. H. Daviz. Commonwealhih Edison Co., Chicago, i

! : J. D. Hawrr, Attantic City Eleetric Co., Atlantie Ci -

P. L. G. Hasskage, Pennsyvivania Power & Light
PauL R. Kuny, Penusylvania Edison Co., Altoonag;
»

T. L. VaxpecrirT, The Chésapeake and Potomac Telephone Co. Wasiingian,

Publicity Committee Chairmun—~C. H. Dixsyoke, Wisconsin Power & Lizh:

' E. S. Mixtr. American Telephone & . Telegraph Co.,, New York, N. Y. ‘
. C. N. Rakestraw, The Cleveland Electric Tiluminating Co., Cleveland. 7o o

& om
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Sutistics anc
Co.. Alliance
Councilors (9

- wx )L L
Officers Elected for 1937-38 ' {_:"“; é“

: General Chairman—\\. P. Erstux, American Telephone & Telegraph Cooo New York C. B. Bou
i N.Y. - G. A. Dat
Uice-Chairman—E. P. Durree. Cousolidated Edison Co. of N, Y. Inc. New- York N Y. - James .

i Secrctary—H. A. ProLexy, Pullic Service Co. of Northern Illinois, Chicage. Iil. 4 Roy M. C

L News Letter Comntittee— : - E.J. Kze
D. C. Duxcaw, Chairsan, Appalachian Electric Power Co., Blueficid, VW Va. 1. Wites M
H. H. Beruay, Consolidated Gas, Electric Light & Power Co. of Bz Bali- . B B. M:
more, Md. .. .
Georce (

E. R. Krorr. Union Electric Company of Mizsouri, St. Louis, Mo. Eé }I'RPL

: W, I McVay, Stone & Webster Service Corp, New York, N. Y. p B <

. P. K. Stites. Compania Cubana de Electricidad, Maximo Gemez No. 1 .nrartado 1715 ;{ F ‘\
' Habana, Cuba. B T

. D. E. Woobs, Central Power & Lizht Co., Corpus Christi, Texas. : el Rep

: Program Conmumittee Chairman—R. S. Merzcer. Toledo Edison Co., Toled - Clio. ¥ E {[i

: o, Madison
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Public Utilitics Scction

1. F. McCast. Duquesne Light Co., Pittshurgh, Pa.
:;05_\- P. McCasy, New England Power Service Co.. Boston, Mass.,
doglth Compnittec Chairnian—Dr. Hart E. Fisuer, Chicago Rapid Transit Co.. Chueago,
L : :
J_’rrnb"”’.“:/' Conunittce—
E. J. Haxtox, Chairman, Peoples Gas Light & Coke Co.. Chicago, IlL
\v. H. Browy, Northern States Power Co,, Minneapotiz, Minn.
L. T. CastER, Lincoln Telephone and Teeigraph Co.. Lincoln, Nebr.
R A. Eowaros. San Diego Consolidated Gas & Elec Co., San Dicgo, Calif.
" A, A. Kuxce, Public Service Co. of Cola., Denver, Calo.
E. S. Licut, New York State Electric & Gas Corp., Geneva, N. Y.
C.E. McBrior. Northern Indiana Public Service Co., Fort \Wayne, Tud.
b . E.P. Noves, Central Maine Power Co., Augusta, Maire.
H. E. Suepo. Appalachian Electric Power Co., Bluefieid. \W. Va.
'] R SteeLe, Oklahoma Gas & Electric Co.. Oklahoma City, Okla.
 stistics and Contest Committee Chairman—CHarLEs S, BowpeN, Ohio Public Service
Co., Alliance, Ohio.
Ceuncilors (Pust General Chairmen )—
Jorx [. Baraba, The Laclede Gas Light Co., St. Louis, Me. (1936-1937)
- E & Beaumoxt, The Peoples Gas Light & Coke Co., Chicago, I11. (1930-31)
= C B. BotLeT, \Wisconsin Public Service Corp., Milwatkee, Wis. (1932-33)
> G. A. Doerrzr. Dayton Power & Light Co.. Dayvton, Olio (1931-32)
" James B. Dovcras, The Philadelphia Gas Works Co., Philadelphia, Pa. (1916-17)
- Rov M. Goowix, Dhiladelphia Electric Co., Philadelpkia. Pa. (1933-30)
E I Kres, Philadelplia Co, Pittshurgh, Pa. (1934-33)
* Wirs Mactacnay, Electrical Engineer, Turonto, Ont.. Canada (1919-20)
~B. B McCurroci. Bureau of Saiety, 20 N. Wacker Dirive., Chicago, I1l. "(1923-26)
“Geozae Qpr, Detroir Edizon Co., Detroit, Mich. (1925-27)
. F. 3 Pepeex. Tilinois Cell Telephone Co., Chicago, 111 (1933-34)
2 C I Ruteavo, Texas Power & Light Co., Dallas, Tuxas (1927-23)
€. 2. Scorr, Dureau of Sartety, 20 N. Wacler Drive. Clticago. Tl (1917-1%)
t" I"I- FoAVERs, West Denn Svstem, Pittsburgh. Pa. (192320
Hel Representatives—
:_."CA L Gervert, Consolidated Edison Co. of N, Y. Ire. New York, N. Y. (A.G.A)
- _L~\!. SHAD.TT. Georgia Power Co.. Athen: Ga. (E.E.L)

£

_TUESDAY AFTERNOON SESSION
October 12, 1937
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Quarry Section

Officers 1936-37

iGemered Chairman—ALEXANDER Foster, Jr., Warner Co., Philadelphia, Pa.

Pice- Chairnian—RussetL Rarey, The Marble Cliff Quarries Co., Columbus, Ohlio.

-!$¢crelar\ ond News Letter Editor—N. B. Sieg, J. E. Baker Co., York, Pa.
Pamr Committee Chairman—H. F. Yorrer, The General Crushed Stone Co., Easton, Pa.

> Chairman—]. R, Dovp, National Crushed Stone Assn., Washington,

Yew Haven, Conn.

Officers Elected for 1837-38

8 W 4772 STAUFFER

AL Wortney, The

Section met joi
A record of i

Lairman—H. F. Yotter, The General Cr
,;hé’lal:: Committee Chairsian—I. R. Bovp, National Cru

2Mlistics Connnittce Chairman—AY. W, Abaus, U
Members o Large—
“V.P. Azzary, National Sand and Gravel Ass., Wasliieg
Wit H. Daxez, 1. E. Baker Co., York, Pa.

Q.3 Graves, The General Crushed Stone Co., Easton, Pz
. Nationat Lime Aszcciation, Wash
New Haven Trap Reek Co., 2

meral Ciicirman—ALENANDER Fostrr, JRr., Warner Co, Phiiadelphia, Pa.
a—Rezszet Ragey, The Marble CHiT Quarne: Co.,
ter EZior—N. B, Sieg, 1. E. Baker Ce, York, Pa.
sited Stone Co., Easton, Pa.
d Stone As:n., \Washington,

_sumu.: Committee Chairman--\V. W, Apavs, U, S. Bureau of Mines, W a~l ington, D. C.
ifembers ¢t Large—
V. P. Aneary, National Sand and Gravel Assn, W ashington, D. C.
Wiz H. Bakzr, J. E. Baker Co,, York, Pa.

0. M. Graves, The General Crushed Stone Co., Easten, Pa.

S, WaALTER STAUFFER, National Lime Association, Washington, D. C.
A. L. Wortiiex, The New Haven Trap Rock Co.,

Columbus, Chio.

S. Burcau of Mines, Washiagton, D. C.
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. : Accident Prevention Equipment Manufacturers
Who Exhibited at the Twenty-Sixth National Safety Congress
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Ame Protection Equipment Co., Ine, Pinsburgh, Pa.
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ising Displays, Inc., Covington, Ry :
Safery Education Materials in Display Form With Mo
Mm Caspalty & Surety Co, Hartford, Ceonn.
B % Safe Driving Test Saiety Educational Films,
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R. H. Dulirke Co.. Chicago, iil.
Satety Equipment for Construction and Maintenance.
E. D. Bullard Co., San Francizco. Calif.
Personal Protective Equipment.
Eurroughs Welicome & Co.. (U.S.A)), luc.. New York City.
First Aid Kits and Medical Equipment. .

Champion Brake Corp.. Chicazo, 1.
Hand Brakes for Freight Cars.
Chicago Eyve Shield Co., Chicago. .

Head, Eye and Respiratory Protective Equipnient.
Columbus McKinnon Chain Corp., Tonawanda, N. Y.
Alloy Steel Shing Chains and Satety Hoists,

H. S. Cover, South Bend, Ind.
Kespirators and Satety Gogules.
Crouse-Hinds Co., Syracuse, N. Y.
Tratic Nignals and Floodlights,
M. E. Cunuingham Co., Pittsburgh, a.
Safety Steel Stamps and Type Holders,

Davis Emergency Equipment Co., Tuc, New Yourk City.
First Aid and Industrial Safety Equipnient.
C. H. Dockson Co., Detroit. Mich.
Head and Eye Protection.
DoMore Chair Co., Inc., Elkhart, Ind.
Pasture-Health Chairs for Otfice and l'actory.
Dual Parking Meter Co., Oklahioma City, Okla.
Parking Meter Equipment.
Donaid F. Duncan, Inc,, Chicago, Il
Parking Meter Equipment.

Eagle Eignal Corp.. Moline, 1l
Traffic Signals.
Electronic Control Corp., Detroit, Miclh.
Electronic and Photo-Electric Equipment.
Elliott Service Co., New York City,
Promotion of Etticiency and Safety,
Emerson Drug Co., Baltimore, Md.
Bromo-Seltzer.
Employers Mutuals, Wausau, Wis,
Fire and Casualty Insurance, Workmen's Compensation.
Enameled Stecel Sign Co.. Chicvazo, 1,
Day and Night Steel Retlecting Signs,

Fairway Laboratories, Tnc, Belleville, 1h.

Anti-Fatigue and Heat Exhaustion Antidote Tablets and Dispuising Eyuipment.

Harley-Davidson Motor Co., Mihvaukee, Wis,
Police Motoreveles and Accessory Equipment.
Hercules Friction Grip Co, Kanzas City, Mo.
Brake Dressing.
Hild Floor Machine Co.. Chicazo, 11l
Elcctric Floor Scrubbing Mackines and Vacuum Cleaners.
Holcomb Saiety Garment Co., Chicago, 1l
Industrial Satety Clothing.
Hoof Products Co., Chicago, 111
Motor Vehicle Speed Control Governors,
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Huntington Laboratories, Inc.. Hunungton. Ind.
Disinfecting and Sanitation Products.

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

* AMercurochrome First Aid Antiseptic, Thantis Lozenges.

jadian Motocycie Co., Springfield. Mass.
Police Motoreveles and Equipment,
Industrial Gloves Co., Danville, TII.
Industrial Safety Clothing.
lsdustrial Safety Equipment Assn, New York City.
Association of Manufacturers of Industrial Saicty Equivimient,
intesnational Shoe Co., St. Louis, Mo.
Saifety Shoes.

Junkin Safety Appliance Co., Louisviile, Ky.
Power Press Guards. :
Juvenile Wood Products, Ine.. Fort Wayne, Ind.
Automobile Safety Seats for Children. ) :

The Karpark Corp., New York City.
Parking Meters.

Keystone View Co., Meadville, Pa.

. Visual Safety Tests.

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

Kimball Safety Products Co., Cleveland, Otio. .
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 Saiety Service. :

The Lima Cord Sole & Heel Co.. Lima, Ohio.
Non-Slip Soies and Hecls. .
Lumbermens Mutual Casualty Co.. Chicago. IiL
Automabile. Compensation and Generat Carualty lusurance.

Macwhyvte Co.. Kenosha, Wis
Wire Rope and Braided \Wire Rope Si
The Martindale Electric Cu., Cleveland, Ohio.
Dust Respirators and Highway Safety Signals. .
McCloskey Torch Co., Tuledn. Giio. ’ i
Bomiy Shell Torches and Truck Flare-. :
B. F. McDonald Co. Los Anzeics. Calif.
Safety Hats and Respirators, {
Metropolitan Life Insurance Co. New Yerk Ciy. : .
Life Insurarnce, Industrial. ez,
Michizan Maleatle Iron Co. Letroit, Mich.
Trattic Stop Siums,
Milburn Co.. Detrorr. Micls.
Pratective Creams for P-e
|- Mine Szfety.Appiiances Co.
Safety Appliances and Fi
Modern Engineering Co.. St L
Welding Torches and 3a
Murrny Safety Sting Co. In

tion of “recupational Skin Dizeaszes,

Plated Wire Rope 5H
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National Bureau oi Casualty & Surety Underwriters, New York Ciry.
Satety Service. Casuahy Insurance.

National Safety Caurcil, Ine, Chicago. Il
Posters, Bureau of Iniormation. Research and Education Divisivn.

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

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

The Patent Scaffolding Co., Chicago, IiL
Safety Ladders and Scaffolds.

The Phister Manufacturing Co., Cincinnat, Ohio.
Fire Protection Equipment.

Protectoseal Co., Chicazo, Il
Safety Devices for Hazardous Liquits.

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

Railway and Industrial Engineering Co., Greenshurg, Pa.
Interlock Systems, Potential and Phase Detectors, Insulator Testers.
Recce Wooden Sole Shoe Co., Columbus, Nebhr.
Wooden Sole Satety Shoes.
Rich Signs Corp.. Wichita, Kans.
Highway Refiecting Traffic Markers.
Rockwood Sprinkier Co., Worcester, Mass.
Fire Protection Equipment.
Rose Manufacturing Co., Denver, Colo.
Industrial Saicty Equipment.

Safeguard Electric Co., Inc,, Drookliyn, N. Y.
Shockproof Pertable Lamp Guards.
Saiety Engineering. Alired M. Best Co.. Inc., New York City.

“Safety Engireering,” Insurance Publications and Reports.
The Sarcty Equipment Service Co., Cleveland, Ohio.

Goggles and A Types of Accident Prevention Equipment.
Safety First Shoe Co., Holliston, Mass.

Safety Shaes.
W. H. Salisbury & Co., Inc., Chicago, Ili.

Linemen’s Rubher Protective Devices.
Shepherd Safety Shoe Corp., Chicazo, 111

Safety Shaes. )
The Spencer Turbince Co., Hartiord. Conn.

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

Industrial Sajety Equipment.
Stonckouse Signs. Iac., Denver, Colo.

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

Safety Belts, Safety Hats, and Foot Guards.
Suwar Beet Produzts Co., Saginaw, Mich,

Industrial Scaps.
The Surety Rubler Co., Carrollton. Ohia.

Linemen’s Safcty Equipment and Synthetic Rubberr,
The Surty Manufzacturing Co.. Inc., Chicago, Il

Dust Counterz. Exhaust Units, Satfety Guards and
S-W Supply Co,, Girard, Kans.

Highway Railroad Signals.
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Schoot Zone Trarfie A
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czited States Ntesl Corper
Steel Products and Co:

wahlert Products Corp., B:
Industrial Safety and £
Weaver Manutacturing Co.
Automotive Testing E-
West Disinfecting Co., Cii
Products for the Prome
The Western Union Telegn
Communication Servica
Willson Products, Inc, Rea
Personal Protective De
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Safety Equipment Scction

preeway Signal Co.. Okiahoma City, Okla.
Safety Signal Equipment.

{rfic Boy, Inc.. Canton, Ot:io.
School Zone Traic Wamuny Signs.

uted States Steel Corporation Subsidiaries, Pittsburgh, Pa.
Stee! Products and Cement.

“wahlert Products Corp., Brooklyn, N. Y.

Yy Industrial Safety and Fire Protection Equipment.
Svaver Manufacturing Co., Springfield, Il

7. Automotive Testing Equipment.

¥ yyest Disinfecting Co., Chicazo. IIL.

" Products for the Promotion ot Industrial Sanitation.
Xbe Western Union Telegraph Co., Kansas City, \o.

1** Communication Service. ’

Willson Products, Inc., Readinz, Pa.

(% Personal Protective Devices.
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Sembers at Large—

Textile Section

Officers 1936-37

General Chairmun—T. A, \WiLsox, North Carolina Industrial Commission, Raleigh, N. C.

pize-Chairmun (In Cherge of Progrem)—E. A. Rosexts, American Mutual Liability in-
surance Co., Atlanta, Ga.

Vice-Chairman in Charge of Membersiip—\Wattace Girt, Jr, Collins and Aikman Cerp.,
Philadelphia, Pa.

News Letter Editor—P. M. Canmak. The South Carolina Industrial Commission, Colur:bia.

s. C.

Ajg:rcmr_\-—E. AL SaLeey, American Enka Corp., Enka, N. C.

Engincering Comumitice Chairman—Harvey Sace, U S. Finishing Co. Pawtucket, R. !

sion, Columbia, S. C.

Members at Large—
E. V. AvnrecuTsox, E. . du Pont de Nemours & Co., Richmond, Va.
H. R. Cory, Beacon Manufacturing Co., Swannanoa, N. C.
Cragles H. Eaves, Lowell Textile Institute, Lowell, Mass.
Russere T. Fiswer. National Association of Cotton Manuifacturers, Boston. Mas-
G. H. Gerokg, Sihley-Enterprise Manutacturing Co., Augusta, Ga.
D. J. Grazeskook, Kendall Co.. Walpole, Mass.
M. AW, Herss, Proximity Manuracturing Co.. Greensboro, N. C.
Warter Humenrevs, National Azsociation of Woolen Manufacturers, New York City.
R. I. Jex~ixas, Lanett Cotton Mills, West Point, Ga.
A. S Jonxsox, American Mutuz! Liability Insurance Co., Boston, Mass.
R. J. De LaMeter, Bigelow Saniord Caf’pet Co., Inc., Amsterdan, N, Y.
Cart E. LixpeMevr, Forstmann “Woolen Co.. Passaic, N. I.
A, F. McGagr. Simmons Co.. Sza Francisco, Calif.
Forzest H. Ssitvroxro. North Czroiina Department of Labor, Raleigh, N. (.

Officers Elected for 1937-38

General Clhuirman—T. A. \Wisox, North Carulina Industrial Commission. Kaluii. T

Vice-Chuirman in Charae op Procrim—E. A. Ropexts, American Mutual Liabi
surance Co.. Atlanta. Ga.

Vice-Clurirman in Charee ui Mei crship—\W. R McCaceen., South Carolina It
Commission. Columbia. 8. C.

News Letter Editor—TFwazik Pars-izax, W C. Dradley Interests, Columbus. Ga.

Statistics Committee Ciirman—iK. . Jexsinas, Lanett Cotton Mills, West Point, iz

Citasnnes H. Eauts Lowell Textle Institute. Lowell. Mass.

MWL Herss, Proxinuny Mane
Fraxk E. Mowas, Lilerty M

:tiring Cu.. Greensboro, N. CEgE
23t Insurance Co. Boston, Mas
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rintendent made his round,
cnever Le observed a sof,
:he floor he picked it up
“ke time and the departmen,
‘ound and handed the bottl,
Unless the overseer couly
se who was rcsponsible fqr
wle on the floor, he wy
“v it constantly in his hand;
:he shift.
-quired to acknowledge pub.
+ of his department to ¢b.
.ith respect to placing these
;ontainers provided. it was
: every overseer had, in his
fashion, discovered a way
the guilty employee and thus
to this unsafe practice.
—ple of what may be done to
-currence when the overseer
s job seriously is found in
a mill in eastern Alabama
ximately two and one hali
.urs per year which, for the
- 1, 1934 to January 1, 193
«ts with a frequency rate of
period January 1, 1935 to
30, had 18 accidents witha
- of 8.02, and for the period
:0, to November 1, 1936, had
<11 a frequency rate of 4. En-
a0t satisfied by this progress
ant designated the month of
1 "No-Accident”” month, They
‘ul in achieving the record
-ing the month of November.
their campaign through the
smber. At the time this paper
+n, the plant has operated ap-
w0 and one quarter milhop
ithout a single lost time accr
orted.
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Wood Products Section

Officers 1936-37

General Chairman—Hagrry J. KeLrey, American Seating Co., Grand Rapids, Mich,
pice-Chairman—=\ViLLiaar Haceerty, Edward Hines Lumber Co., Hines, Hamey Co., Ore.

. §ecretury—N. C. Goopspeep, General Electric Co., Erie, Pa.

News Letter Editor—H. E. SefrLy, The Brunswick-Balke-Collender Co., Chicago, [l
Eugincering Committce Chairman—]J. H. Leg, Liberty Mutual Insurance Co., Rockiord, il
embersiip Committee Chairman—S. T. Disspack, The J. G. Brill Co., Philadelphia, Pa.
Poster Committee Chairman—R. L. \Wooos, Fisher Lumber Corp., Memphis, Tenn.
program Committer Chairman—Nus JueLi, Hayes Body Corp., Grand Rapids, Mich.
publicity Cowmmittee Chairman—Rotraxo Joxes, The Surty Mfg. Co., Inc., Chicago, Il
Statistics Committce Chairman—F. A. Porrock, Lumbermens Mutual Casualty Co., Chi-
cago. HL - :

Members at Large— .

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

F. W. Buary, Emplovers Mutuals, Wauxau, Wis,

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

Louts W. Kersere, Mengel Body Co., Louisvilie, Ky.

T. A. Puroy, Michigan Mutual Liahility Co., Detroit, Mich.

Officers Elected for 1937-38
Generel Chairman—H. E. Seecey, The Brunsiwick-Balke-Collender Co., Chicago, Il

“Vice-Clmairman—J. H. Leg, Liberty Mutual Insurance Co., Rockiord, 11l

Secretery—>. C. Gooosreep, General Electric Co., Erie, Pa.
News Lotter Editor—S, T, Dinsparg, The [. G.Brill Co.. Philadelphia, Pa.
Hembership Committce Chairman—R. L. Wooos, Fisher Lumber Corp., Memghis, Tenn.
Publicicy Committee Chatruman—Roraxnp Joses, The Surty Manufacturing Co., Inc, Chi-
cago. [1L
Sansicy Committes Chuirman—F. A, PoLrock, Lumberinens Mutual Casuahy Co., Chi-
caze. L
Memt'ers ot Large— )
K. C. Barr, Lumbermens Mutual Casualty Co.. San Francisco, Calif.
F. AW Brauy, Emplovers Mutuoals, Wausau, \Wis,
E. Ross Farka, Grand Rapids Safety Council, Grand Rapids, Mich.
L-wis W Kexeera, Mengel Body Co., Louisville, Ky.
I. AL Purov, Michizan Mutual Liability Co., Detroit. Mich.
Hukry J. Kerrey, American Seating Co., Grand Rapids, Mich,

MONDAY AFTERNOON SESSION
October 11, 1937

Seating. Co., Cf?._dh;pids, Y
troduced tie :p&ike

ession was called to order by (ien-
airman Harry | Kelley, American
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Combating the Dust Problem in the Wood Products Industry
By J. G. SISSMAN
Director of Research, Surty Manufacturing Company, Inc., Chxcago. I11.

The best protection against fire in wood
working plants is dust control cleanliness,
which means keeping the air dust-free, pre-
venting the accumulation of litter on floors,
benches, and tools, and guarding against the

problems {all into several groups. Dust may
lmpalr the value of the product by marring
its finish. Furniture factories and cabinet
makers suffer most from this nuisance. Dust
may cause accidents by making the footing

accumulation of dust on oily, movmg parts —Tundertain, by hiding obstrugtions on or de-

where iriction..will- rcad'l) raise the tem-
perature to the burning point. An adequate
dust coilecting system is the best protection
against wood-shop fires.

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

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

The explosion hazard also has been care- -

fully surveyed. It is present when dust is
sufficient for cambustion to be instantaneous
over a considerable area. 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. Bulletins 362
and 617 U. S. Department oi Labor, Bureau
of Labor Statistics, and several pamphiets
of the National Safety Council contain com-
Tlete 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 lmz-
ard of dust explosion.

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

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

Wood working dusts, with the possible
exception of a relatively small amount of
abrasive material which they contain, are
bulky. There must be continuous removal
of wastes of manufacture to leave room for
men, machines and work in the plant. For
many years this was the only aspect of the
case considered. Broom and shovel methods,
which once were standard in the wood work-
ing trade for removal of wastes, were suffi-
cient and would still be sufficient, but, the
presence of other hazards of wood dusts
complicate the problem. Broom and shovel
methods are no longer acceptable. Moving
air is the one effective means of disposal of
wood wastes because it does so in a satis-
factory manner and because it fits into the
scheme tor 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 tke

plant. This is the only phase of the dust -

control problem which shows a direct profit
The others are an immediate charge on the
industry which must be met as part of gen-
eral overhead. They show their profit in-
directly in the preventlon of injuries 10
men and the saving of the cost_of mJ“fy
to industry, —

The last of the quintette, according to my -
classification, is wood dust as a health haz'A .
ard. This quint has several characteristics®

effect of wood dust on the human systemi

effect of abrasive dusts on the human sy$~ =

tem; effect of dust or materials other thas
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S{Wood dust is Tiot dangerous in the sense
f silica or lead dust; but wood dust is not
ocuous. Any dust inhaled in sufficient
£ antities is detrimental to health and wood
: Just is not excepted.

i
E.The industrial bulletin of the state of New
Fork- for July, 1936, contains an article by
Zdelaide Ross Smith in which the relation-
ip between wood dust and respiratory dis-
fase is set forth. Dr. Smith points out that
4ood working is a dusty trade and while
jthe dusts are not primarily siliceous, more
frespiratory disease is found in the wood
#yorking plants than in plants where dusts
”ue not present. She suggests that perhaps

‘Studies to determine which of the dusts
‘present in woodworking are dangerous have
ot been made, at least not with sufficient de-
.l over a long enough period of time. But

& natistical evidence definitely places wood

‘working .in that class of industry in which
ithere is some exposure to silicosis, as shown
by the high mortality from pulmonary tuber-
«l;u]osis.

3 In the study made by Oliver, in which the
death rate of the agriculturist from diseases
of the respiratory system was taken as a
sandard or 100, the rate for potters was
150; stone quarriers 261 ; cotton workers 244;
;rood workers 238 masons 213; wood manu-
facturers 202; and bakers 177. If this figure
isa true picture of deaths in the wood work-
g trades due to respiratory diseases, 238
s compared with 100 as the standard, it is
obvious that wood dusts are dsfinitely detri-
_mental to health.

Reports from the Registrar General of
England and Wales, show the same general
situation. Under the Englis: system wood
workers are rated at 103 per cent, compared
with agricultural workers wio are rated at
D per cent. Woodworkers rate 339 com-

'ared with the general population rate of
:180. In the case of cabinet makers the rate
8 higher, perhaps because more dusts other
than wood dusts are present in the atmos-
‘Jhere they breathe. One huadred and sev-
‘tuty-eight trades are listed in this report,
g:&ted from 1 to 178. Under the heading
»Tespiratory tuberculosis” cabinet makers
-te 117, other wood workers 81. Under
ronchitis” cabinet makers rank 121, other
_§ Yood workers 6+. Under “;zeumonia” cab-

‘met makers 51, other wood workers 28. Ex-
Spting under the heading of “pneumonia,”

‘pore silica dust is present than is suspected. -

1Wood Products Section
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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
woads or wood dusts which are poisonous.
Bulletin 616 issued by the U. S. Bureau
of Labor Statistics, also the Handbook of
Labor Statistics, 1936 edition, contain two
interesting references to poisonous woods.
The first of these, which appears on page
350, refers to an outbreak of dermatitis in
a wood working plant employing 100 men.
As a result of contact with Brazilian wal-
nut wood dusts, 11 cases, 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
toxins 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 resulting disabilities, and so
do not associate the illness with patients’
trades.

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

It is the good fortunsg,
trade to be able largel
the most serious dust
of silica dust, since s

: the probleme ...
re is litteld.

1e_wood.3£_ljsi’!§.._—.— —_—
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show that silica is a substantial danger in
the wood working field. This is true despite
the reference to the report of Dr. Smith.
While that danger is slight at present, it is
a growing danger, due to the use of ex-
tremely high speed sanding devices for finish-
ing operations, using siliceous material as
abrasives, and to the growing use of products
of non-wood origin in the woodworking
shops. Many of the panels now being worked
in wood shops contain high proportions of
asbestos and other silicious minerals. \Where

this is done, the worker may be expos ed-tg— health and iricreases the incidence of respira-

concentrations--of " silica dust sufficient to
present a definite hazard. Itis 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 stains, paints or other finish-
ing coatings causing lead poisoning lessen
that hazard compared to 20 or 23 years ago.
The nitroceilulous 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.

Good Housekeeping in Woodworking Plants

Vice President, Lumbermens Mutual Casunalty Company, Chicago, IIL
Chicago, Il

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, intellizent handling of
sales, accounting methods, packaging and
shipping, but, more specifically, production
methods and the habits of the men engaged
in production,

It seems obvious to us that when a new

Twenty-sixth National Safcty Congress
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:
They are dangerous. In addition to healthy | - ad
hazard, these finishes add to the fire and | - Tt
explosion hazard of the wood working plant. cos
Acetone and acetates, ethylenes and aleohols ho
are the principal toxics which enter the new 1
finishes. Descriptions of -these ingredients gea
will be found on page 337 of Bulletin 11§ ter:
previously mentioned. 1
It appears that, from the point of view of | ¢9Y
health hazards, these conclusions can be | - ho°
drawn: (1) Wood dust is dangerous ta mar
ver:
tory disease. (2) Dermatitis is a result of chir
contact with woods of tropical origin and cons
their dusts, and will follow exposure. (3) oger
Silicious materials are a factor in the high stick
incidence of pulmonary diseases in the wood men.
working plants. (4) New materials, particu- gene
larly those having appreciable silica content, exha
present new dangers which must be carefully dang
guarded against. (5) The new surface fin- §{ Tk
ishes, to a large extent replacing the { ' fire
lead pigment paints, obviate one danger and § build
introduce new dangers of their own. _ §ispace
_ Dust then presents five different problems ;’:: %s
to the wood working trade. A good ventilat- .0 4'c
ing system will solve all five problems, re- §.
ducing dangers in four instances, and in the § < Wit
fifth reducing direct costs. A Pl
o f o stallin
4" points
i § . regula
" § gram,
) 8 ’-‘v Is e
jab?
Quires
-, § kmow t
By JAMES C. WILSON . =" ¥ running
7t ¥ varicos
1._ g lun:
‘. § keeping
A complete and cfficient dust collecting § Quse o
system is a basic necessity, and once installed | orking
it must be serviced constantly to retain ¥ § ¢y -
efficiency. The removal of all waste male" 3 prgp 0
rial from floors and arcund machines 83 i o7
full-time job requiring definite assignment 3 «, ..\
to a.clean-up crew. e 2T ¥ One ¢
In laying out the machine setup, 9 J&cident
housekeeping requires an intelligent plan U™ | fonsider
der which the machines are grouped soﬂ; is §-Mnsatio
the progress of stock being process ds §-Tporta;
t there is a continuous flow tOW3T " § tnjecs 1,

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: C
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