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All industrial members of the Council automatically receive 
Volume I. Volume II is sent to members believed to be inter­
ested chiefly in the sessions it covers. Other Council mem­
bers, however, may obtain it upon request.

Many members have found it worth while to distribute 
copies of the Transactions to supervisors, foremen, and 
others in an administrative or supervisory position who may 
make practical use of them for reference purposes. The fol­
lowing quantity prices are quoted on extra copies: 1 to 10 
copies of the large volume (Volume I). $2 each; 11 copies 
or more. $1.73 each; copies of the smaller volume (Volume 
fl), 75 cents each. .> _

’HE Transactions are published as a condensed record of 
the proceedings at the National Congress. The papers of 

each session or division of the Congress have been edited 
carefully to eliminate extraneous matter and to abbreviate 
the less essential portions because of space limitations. Thus 
the material herein presented is not a verbatim report of all 
the speeches presented at the Congress, but rather an 
abridged version made as compact as possible, yet without 
injury to the technical aspects of any address. The original 
manuscripts arc on hie in the Council's Bureau of Informa­
tion. where they are available for additional reference. 
Where illustrations were sent by the speakers to the Council, 
these also arc on file.

The National Safety Council at its Congresses seeks to 
eliminate from discussion matters which are not pertinent to 
•the aim of the Congress or which are contrary to Council 
policies. It cannot accept responsibility for the views ex­
pressed either in the papers presented or in ¡he discussion.- 
based upon the papers.
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Industrial Dusts

W EDNESDAY MORNING SESSIO N  

October 13, 1937

The meeting was called to order by Chair­
man A. S. Regula, Executive Secretary, In­
dustrial Relation- Counselors, Inc., New

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

What Industrial Dusts Are Harmful? Why?
By SE N IO R  SURGEON R. R. SA YERS  

Chief, D ivision  of Industrial Hygiene, U. S. Public H ealth Service

While dusts exist everywhere in the at­
mosphere, it has been recognized for cen­
turies that workers in certain dusty 
occupations are less healthy than those not 
'o exposed. The number of persons ex­
posed in dusty occupations comprises one 
o£ the largest industrial groups. The occu­
pational diseases of workers in dusty at­
mospheres have been found to be due to 
entrance of dust into the system by inhala- 
tion, by ingestion, by direct absorption 
through tile slan, by irritation of the skin. 
'<r by a combination of the foregoing.

Die suspensions of particulate matter ir. 
mr have been broadly termed dusts, fumes, 
and smokes. Such a classification is neccs- 
•arilv arbitrary, since the line of demarca­
t'd! between them is not very sharp, ami 
the chief differentiation is based on the size 

the particles. Investigations by the Pub- 
■!c Health Service in dusty industries' re- 
■ealed that about 70 per cent of the dust 
Particles examined were between 1 and 3 
microns in size, only about 20 per cent were 

than 1. micron, and the median size wasU ttucrons. Industrial dusts are mainly less
:■ I 4.n "’’Ofons in size. However, fibrous 
1 in--a«aae,' atudnar asbestos, have been 
l 'uJj0 . 0 contain particles as large as 200- 

mircons in the greatest diameter.
.^hilc. generally speaking, according t< 

'h-n-'N^u,ts ar<a more injurious as lliei
Collis
v 1! 1™' composition differs from that o 

body, or £rom the elements o 
the body is normally composed,' it

is difficult to establish a comprehensive 
definition for toxic dusts. Sollmann,1 after 
analysis o f various definitions for poison, 
felt that it is very difficult to give a definition 
which will not be ambiguous in some cases, 
but believed that the following covers most 
of the points which must be considered in 
classing a substance as such:

“A poison is any substance which, act­
ing directly through iti inherent chemic 
properties, and by its ordinary action, is 
capable of destroying life, or of seriously 
endangering health, when it is applied to 
the body, externally, or in moderate doses 
(to 50 Gm.) internally."
Some dusts arc known to be poisonous, 

while others, in the concentrations usually 
encountered, are comparatively harmless. 
However, it may be stated that breathing 
dust in high concentration is not desirable.

According to Fairhall, the damage arising 
from the inhalation of toxic dust may be 
either local or remote, and depends upon 
whether the material is a protoplasmic poi­
son, whether it is caustic in. reaction, or 
whether it is absorbed into the blood stream 
and carried to other centers which arc in 
•.urn affected.*

It is now well established that exposure 
\c certain kinds of dusts, such as those con­
taining considerable quantities of free silica, 
has increased the morbidity and mortality 
rate-from RBuSttory diseases ^wdiilc. me­
tallic dusts, jiQghsiai-lend and its compounds.,'
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have been associated with general systemic 
poisoning.1 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 ot the skin, irritate mu­
cous membranes of nose, eyes and throat, 
often causing inflammatory diseases ot 
these organs.1

Some inorganic dusts are able to pene­
trate the deep lung tissues and are 
sufficiently insoluble to be retained there. 
Some of these may be active in the human 
tissues, causing definite and permanent in­
jury, while others are inert and may be 
retained for years, apparently without seri­
ous damage; some are gradually absorbed 
without causing pathological changes.’

All inhaled particles are soluble, at least 
to a small extent. If harmless, cell activity 
Is stimulated so that phagocytes remove the 
dust. If the solute is toxic, the viability of 
the phagocyte is affected and an ineffective 
accumulation results. At the same lime, 
further soiute may diffuse into neighboring 
tissues, setting up an irritation and subse­
quent fibrosis. The nature as well as the 
solubility of the solute is an important fac­
tor, but of two-substances of approximately 
equal toxicity, the more soluble form 
causes the greater damage. However, sub­
stances ot such low solubility as silica may 
ultimately produce extensive injury.’

Kettle has stated that harmful dusts, if 
inhaled into the lungs, may activate a latent 
tuberculous infection; they may exaggerate 
an active tuberculous lesion or a coincident 
infection. If sufficient quantities o f a harm­
less dust arc inhaled, some of it remains in 
the lungs and causes a mild degree ot fibro­
sis merely through mechanical irritation, 
but such fibrosis is never sufficient to inter­
fere with the function of the lung.1

Some writers state that while the influ­
ence of nonpoisonous dusts on health is a 
debatable subject, abnormally high death 
rates from bronchitis and pneumonia are 
sometimes attributed to chronic exposure to 
noutoxic dusts. Large amounts of dust are 
occasionally found in supposedly normal 
lungs, at autopsy.’

According to Drinker, there arc tour dif­
ferent types of reaction produced in man by 
the inhalation of dust. The first and most 
important are the • r*umocr,nio<es. such as 
silicosis and ashcsic-.ts. which cause specific 
lung pathology and often arc foiiowed by

pulmonary tuberculosis. The second tyj, I 
of reaction is caused by toxic dusts like 1̂  ! 
cadmium, and radium. A third type of 
ady follows the inhalation of finely divide 
metallic fume particles such as zinc oxid, 
and is known as metal itune fever. XbJ 
fourth reaction, allergic in character, ¡, 
caused by breathing organic dusts such 
pollen and certain types of pulverized wood 
and flour. In all four cases the sole ciu* 
of the disability may be dust inhalation, bet 
the reactions from toxic dusts result frore 
swallowing as well as from inhalation.“

For various reasons it is difficult to se 
up an absolute classification for dusts. 
Opinion is rapidly changing regarding so- 
called inert or harmless dusts and further 
investigation may prove some of them to be 
injurious. Some dusts may have both i 
toxic and an irritant action; while on the 
other hand, the poisoning resulting from ex­
posure to a dust may he the combined effect 
of more than one mode of entrance into the 
body. However, the following classification - 
of dusts, according to physical character­
istics and physiological effect, is used for 
convenience.

I. Organic Dusts
Organic dusts arc those which contain 

carbon, and were originally supposed to 
come from organized substances derived 
from animal or plant lifc. Living dust; 
come tinder this classification, and are 
thought to be of the same order of size a; 
industrial dusts, with which they are fre­
quently associated. Bacteria arc usually be­
tween 0.5 and 3 microns, except in a few 
cases, such as the anthrax bacillus, which 
ranges from 1 to 12S micron in breadth 
and 4.5 to 10 microns in length and 10 or 15 
microns in diameter. However, it is possi­
ble that the larger and heavier varieties, 
like the larger and heavier dust particle;, 
settle due to gravity, and do not remain 
suspended in the air.

Many thousands of organic substance;, 
carbon-containing, are made synthetically 
by chemical processes such as dyestuffs- 
explosives, etc.

1. X O X U riX C  ORCAXIC DUSTS. A; 
the name implies, the-c are comprised <’■■ 
nouvialilc particles, .'.in::: may or may no' 
he inlicrcntiv toxic or irritant, -i-ut-r wkKS-s- 
ncvcrthelefauRriifijicc im.:ova;rî f;g;t;*.5. in the.. 
11liman orES^fe.?," Allergic ' HuVts- Sir those 
to wliirli&SMM&grtai:: versons are ’.'or may
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r.ecomc hypersensitive. with resulting 
.istiiina. rhinitis, or other disturbances, are 
included in this classification.

a. Toxic and/or Irritant. Toxic or irritant 
dusts are all organic dusts which produce 
untoward symptoms, either systemic or 
local. Those producing local symptoms are 
usually described as irritant; those produc­
ing general or systemic symptoms are 
termed toxic A dust may be both toxic and 
irritant.

In reported cases of injury or death fol­
lowing inhalation of dust from organic com­
pounds, among the chief offenders are 
paranitrmiline, the dinitrobenzenes, chloro- 
dinitrobenzenes, trinitrophenol, and nitro- 
naohthalene. Eye damage due to inflamma­
tion of the comea has occurred among 
workers exposed to methyl violet dust. The 
dust from paraphcnylene diamine derivatives 
is particularly irritating and dangerous, 
causing not only a severe form of derma­
titis where the dust comes in contact with 
the skin, but also producing acute inflamma­
tion of the mucous membrane of the 
respiratory passages.* Toxic dusts may be 
generated during the handling of powdered 
dyes and in preliminary dyeing operations, 
particularly the hydro-extractor process, 
where particles are disseminated in all di­
rections.“ Coal tar and indigo dyes are 
substances most frequently used.

Cases of amblyopia have been reported 
from exposure to inhalation of- tobacco 
dust.“ It has been found that inhaled to­
bacco dust exerts a nicotine action on the 
organism fifteen times greater than that 
produced by the same quantity of smoked 
tobacco with an equal nicotine content.”

Severe dermatitis is experienced by many 
workers handling powder containing T.X.T., 
which is used in making high explosives. 
Picric acid, which is also used for this pur­
pose. requires drying, and in this latter state 
bp$ been found to produce a dermatitis. 
Picric acid is also the oldest synthetic oc­
eanic dyestuff." Dermatitis occurs among 
handlers of silk with varying frequency, 
balls determined that a rash occurring 

■aoiamr'CgCTi'fa.f’j -fn a silk factory was due to 
'"st irom silk cocoons imported from 
Airica.11

Persons engaged in tiie manufacture of 
quinine and quinine preparations sillier from 
. ’-in phenomena, which occur for the most 
"art on exposed parts of the body, and 
mjy be caused by ingestion or by quinine

S7

dust, or powder form of the preparation, ex ­
erting a direct irritating effect on the skin." 
Dermatitis due to outer vegetable dusts 
such as vanilla, powdered arnica, pyre- 
thrum, etc, have beer, reported."

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

Dock workers, transporters of grain, 
workers in grain and flour mills, etc. are 
exposed to dusts during their work. Dusts 
from cereals may contain many impurities, 
which may cause an irritating action on the 
respiratory passages, as well as inflamma­
tion of the skin. Digestive disturbances, 
dental defects, diminution in hearing, and 
conjunctivitis have been observed among 
miilers, 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 hypersensitiveness or susceptibility, 
and allergic phenomena most frequently 
manifest themselves in skin reactions. How­
ever, they may cause acute reactions else­
where in the body. When the respiratory 
tract is involved we have such well known 
diseases as hay fever or asthma. These 
diseases may develop as a result of hyper­
sensitiveness to such substances as pollens 
from plants, horsehair, rabbit's fur, furs, 
feathers, etc.

For instance, iurriers, workers in clothing 
industries » ho are exposed to wool dust, 
etc., may suffer from hay fever or asthma.'* 
It is unnecessary for the offending dust to 
reach the depths of the lungs—giant poilens 
tor example are reported to produce their 
effect aiter being caught in the upper res­
piratory passages. Should such an offending 
substance be finely ground it could reach 
the alveoli and as a result probably all 
physiologic reactions would be accelerated.”

In a survey of a plant where resin is 
fixed, ground, and molded, it was found 
iat SO per cent of the occupational derma- 
tis there was due ffiixlliV"rrsensitivity to 
sxamethvlrnetctra—. formaldehyde,^.
mtained in the du;t^ifi*«piteli the vvorxjejfiy, 
ere exposed." first p ro cess^ .
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ot cotton spinning, cotton-strippers arc ex­
posed to dust arising from cotton husks and 
debris, which produces a typical form of 
asthma.1

Ordinary wood dust has~been of interest 
due to its purely mechanical action, but 
still greater care is required in handling 
certain kinds, especially woods coming from 
abroad, because of the essential oils impreg­
nating them, which when freed in the dust 
may affect the health of the workers con­
cerned. Some of the woods capable of 
causing skin lesions are Brazil wood, satin- 
wood, leakwood, cumaru or tonka wood, 
black ebons- wood. West Indian mahogany, 
Japanese tagayasan, coccoloba, chestnutwood, 
olivewood. California sequoia, etc. All per­
sons who handle these woods are no't in­
jured, only those particularly susceptible to 
the substances they contain becoming 
affected.”

2. LINING ORGANIC. DUSTS. These 
contain particles capable of exhibiting the 
phenomena of life2 (especially the property 
oi reproduction or multiplication), such as 
bacteria and fungi. They are usually found 
in loss- concentrations and are associated 
ss-ith 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, 
etc. This disease may occur in two form s: 
cutaneous (in which the organism affects 
the skin), and fulmonary (when it is inhaled, 
as in the form of anthrax known as wooi- 
sorters' disease).12

Cases o i tetanus, reported in connection 
with jute manufacture, were traced to the 
raw material, the bacillus having been found 
in the factory dust.22 Diphtheria, tubercu­
losis, smallpox, typhoid, or other bacillus- 
produced diseases, may result from exposure 
to infected dusts.

Bacterial sensitization can be the cause oi 
any of the allergic diseases, namely, asthrr.2. 
perennial, hay fever, urticaria, angioneurotic 
edema, eczema, or migraine headaches.2'

b. Fungi. Dusts containing the myce'.ia
and spores of parasitic fungi give rise tv 
annoyanre and discomfort. "Maltster's" iter, 
from the dust aionc has been reported. In 
Provence, reeds used for ceilings arc stacked 
while still wet and undergo fcrmentaticr.: 
they become covered with a white powder 
'a dry •'? the Mucor family:

trichum dermatodes), which is scatter^ 
when the bark is stripped off. This powde, 
is irritating to the skin and mucous mem- 
branes. Mycclia and spores of moulds j r{ 
commonly found to cause rashes: for in. 
stance, the black powder coining froia 
macerated sugarcane stalks. Among basket- 
makers, the mycelium and spores, in tht 
form of a white mould (hyphomycctc) from 
the rhattan cancs used, get shaken out when 
the canes arc split, hammered, and cut, 
causing painful fissures to develop on tin 
skin where they alight."

A form of asthma or spasmodic cough, 
suffered by cotton weavers and known j, 
aspergillosis, has been considered due to in­
halation of spores of a mildew- which some- 
times occurs on the threads.22 In a study 
of silicosis among miners, made by the 
Public Health Service, a number of cases 
of typical miliary calcification were en­
countered. Unstained smears of those cast« 
examined were positive for fungus, two 
types of Aspergillus fungi being identified. 
All of the subjects but one were tanners, 
teamsters, feedmill workers, or residents oi 
small agricultural towns where grain is 
marketed. Farmers are exposed to fungi a 
threshing wheat, baling hay, or handling 
various small grains.23

Some other fungus diseases such as actino­
mycosis and blastomycosis are associated 
with occupational exposure to du<t. The 
former occurs among workers handling 
straw, hay, grass, vegetable debris contami­
nated with mould, etc. Actinomycosis is 
likely to affect people engaged in commercial 
handling, storing, and cleansing of grain 
(grain distilleries, flour mills, grain crush­
ing, breweries, and malting houses, etc.).“

II. Inorganic Dusts
Inorganic compounds are ot mineral 

origin, not requiring a living organism to 
produce them.22 A number of dusts not 
usually classed as toxic may, under some 
conditions, produce untoward effects on the 
human organism. Classified under inorgam: 
are toxic and/or irritant, fibrosis-produc­
ing. and nonnbrosis-producirt; dusts.

a. Toxic nut! or Irritant. Toxic dusts are 
those, which are inherently toxic when in­
haled. ingested, or otherwise _ absorbs-... 
Among those which Produce systemic
soiling, s,,me 
the dusts fro 
such it: leilt

arc. aiso irritant. : 
metals a:id"TK£r:*a
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. ,;nCi etc. Irritant dusts are injurious '. y 
. ;v -a - reason oi their strong irritative or corro-
t* n: :=. ¿,-e properties.
uic.- 5̂ j, rule, inhaled irritant substances :m.-

tc* - •  mediately cause a reaction in the upper
ip :•'■= respiratory tract oi such severity that they
r ca.:j.:'.- sre prevented from reaching the lungs, ai-
.-. tr. ; (hough they may cause lung damage by 
.te) tr: — extension of inriammation it the mucous
out "• '.c: < membrane is corroded.1 Lime, calcium oxide,
am'. an<j ¡he di-chromates are examples oi irri-

.¡i .tr. v.c t !ant dusts. An inorganic dust may possess 
; both toxic and irritant properties, and the

iic c.t cci. i poisoning produced may be the combined
kito-* -  it t effect oi more than one mode of entrance
due t: in- j into the body.
her. ¿c—;- j Ot the directly poisonous dusts, the most
u a •—h: t widely prevalent are those of certain lead
iu i~ '-he i compounds, particularly the oxide, carbon-
r n: .taes f ate and the chromate. The dust is readily
wert | absorbed hy the mucous membrane; some 

hose r--* j Just passes into the stomach and is dissolved 
iicuj. rvs f by the gastric juice.*

According to Fairhall, perforated nasal 
septum is a common occurrence among 
workers with bi-chromate dusts.4 In a 
study made hy the U. S. Public Health 
Service it was found that continuous daily 
exposure to concentrations 'of chromic acid 
mist greater than I milligram in 10 cubic 
meters is likely to cause definite injury to 
the nasal tissues.3 It is believed that a 
similar concentration of the dust would be 
equally toxic.

In the case o i poisoning from some heat? 
metals, exposure may be to both dust and 
vapor. For instance, investigations have 
shown the safe limit of total exposure to 
lead oxide dust and fumes to be less than 
1.5 mg, per 10 cubic meters of air, except 
for prolonged exposure.3 In exposure to 
mercury dust and vapor, it was shown that 
the incidence of chronic mercurialism in­
creases rapidly with increasing mercury 
concentration, after such concentration ex­
ceeds 2.0 mg. per 10 cubic meters.3

Alkalis and metallic oxides are common 
crises of dermatoses. Lye, potash and 
'me are known to cause irritation to plas­
terers, cement-makers, bricklayers, masons, 
> onecutters, modellers, and metal platers.'* 
, aeration and perforation of the nasal sep- 

occur among workers exposed to the 
of soda ash; systemic poisoning also 

curs from inhalation of calcium cvanirr.ide 
'nist."

Cases of dermatitis, scleroderma and ca

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

b. Fibrosis-Producing Dusts. The most 
Important of these are the inorganic slightly 
soluble dusts which cause fibrous changes 
iu the lung tissues, some of which are seri­
ous, and some of which cause little or no 
disability.' So far as is known, no inorganic 
substances other than silicon derivatives 
cause more than a very moderate degree of 
fibrosis o f the lung. Moreover, there seems 
to be no evidence that any other constituent 
oi ordinary dusts can influence so unfavora­
bly a pulmonary infection.*

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

Since this dust, to exert its harmful action, 
must enter the finer divisions of the lung, 
the particle size of the atmdspheric dust 
may bear a definite relationship to the in­
jurious effect produced. The silica must be 
present in the air in particles small enough 
to enter the finer air spaces and of such 
dimensions that the phagocytic cells may 
engulf them. The greater majority of par­
ticles found upon microscopic examination 
oi the lung fall within the limits of from 
1 to 3 microns.” Examples of siliceous dusts 
are granite, quartz, sand, pumice, slate, etc.

In a recent study among anthracite miners, 
the correlations between exposure to dust 
(which contained silica) and the evidence 
of constitutional changes left little doubt 
as to the etiological significance of the dust 
in the air breathed. Like correlations were 
found between the silica exposure and the 
extent of pulmonary changes.” When the 
inhaled dust consists oi silica combined 
with bases, silicates, sonic degree oi change 
in the pulmonary tissue may result. In this 
respect asbestos du stm en »  to be. 
among silicates- m tf«"prevalence amf se­
verity o f the disease «causes.“

The chief dij-JBtpttD«,between silicosis and 
conditions c]el M .  simple reactions *t>}!TScd 
bv other dusiiHS -the active proliferative
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reaction in tlic tissues which results in 
progressive nodulation. Silicosis, when once 
established, strongly predisposes the lungs 
to infection, especially with the tubercle 
bacillus. Chronic interstitial pneumonia, 
chronic bronchitis, and emphysema are fre­
quent complications of advanced degrees of 
silicosis.

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

in a study conducted by the U. S. Public 
Health Service among marble finishers in 
Vermont, it was found that marble dust 
when inhaled in the concentrations found in 
the examined plants produced a mild, bi­
lateral, linear fibrosis in some cases, but no 
serious lung changes were noted and there 
was no disability due to the dust, even 
after years of exposure.*1

c. .V on fibrosis-Producing Dusts. These 
are inert, that is, they do r.ot cause fibrous 
tissue to be produced, but may become 
encapsulated or he free in the tissues: or 
they arc absorbed without production of 
fibrous tissue. Included among them are 
aiundum, coal, corundum, emery, limestone,
magnesite, marble, plaster 
sum), and polisher's rouge.

Dust Control

paris (gyp-

Eivcinvvring and medical control arc the 
two most important factor; in comhatiuu 
• he industrial dust hazard, ar.ri arc to a large 
extent complementary.

Entjinccriug Control. A- Lanza" has 
-tafed in a recent paper. is a baric 
principle in dealing with a du=i hazard that 
the dust should be attacked a: its point of 
origin and thus prevented from being dis­
seminated into the atmosphere." After the 
dust has been spread throughout the air it 
is difficult to deal with it. and reliance must 

e placed on individual protection. which is 
never wholly satisfactory.

Lanza further cite; various methods used 
in controlling dust. These whi be reviewed 

brietly. since a paper dei.ir.g with the 
subject of dust control in netah. will follow 

this program.

\ .

!
!
IDust may be entrapped at its source 

suction devices and thus removed and coi. i 
lected. Familiar examples are exhaust hoods f 
in grinding operations, and the devices us*,) I 
in rock drilling. !

Generally speaking, the exhaust ventilj. i 
tion method, where applicable, is to be prt. 
ferred in controlling a dust hazard. Water 
may be used to entrap dust and prevent 
dispersal, and under certain circumstances 
it may be of advantage to combine the use 
of water and the use of suction. Sometimes 
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- 1 
tection only if it is properly designed, 
installed, and maintained.

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

Where bacteria or other living dusts in 
the air are associated with a process, steri­
lization methods such as increased tempera­
ture. ultraviolet radiation, and chemicals 
like chlorine or other bactericidal substances, 
may be of use. Pasteurization temperature 
fabout 140" F.) will kill most organisms 
except those bearing spores. Steam disin­
fection is used for horsehair, and proves to 
be practicable if the temperature does not 
exceed 230" F. Wool fibres, however, lose 
their elasticity by steam disinfection, and 
the "Duckering" process now used in Eng­
land includes soaking of the wool in a form­
aldehyde solution, and drying in a current 
of air at a temperature of 160’ F.': There 
are few occupations in which there Mould 
be a sufficient concentration of dead bac­
teria to cau^j^ittoward effect; in man.

usts prod gang externa! 
protective-measures may 
or—protective clothinc.
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‘ to delay :r  diminish the irritant
vnuu. General rales ior hygiene and good 
Knirekeeping should also he observed.

\Uiicat Coutre'.. Equally important, and 
closely interrelated with the engineering 
iluse. is medicai control of occupational 
hazards- In additirn to directing the proper 
•liaccment of new workers, and guarding the 
health of ail employees, medical control is 
a check on cite emcacy of the engineering 
control methods ¿¡ready instituted, or a 
measure of the need for new protective de-
VlCCS.

it nas been stated that "industry has 
found that the best way to treat industrial 
injuries and illness is to prevent them.’’“ 
and medical control, through preemplov- 
mejit and periodic physical examinations, is 
one of the most important factors in such 
prevention.

The preemploy—ent examination is made 
to determine the employee’s physical and 
mental fitness for work. It serves to dis­
close the presence of any contagious dis­
ease, reveals any minor physical defects 
which might later become serious, or whether 
the examinee’s ctr.dition precludes his em­
ployment in certain or in all tvpes of work, 
it should be remembered that such preem­
ployment examinations arc not to be made 
for the purpose c: eliminating an employee, 
hut rather for all a eating him t0 the type of 
work for which he is physically suited. A 
worker should he riven employment unless 
totally unfit, or unless his disability, even 
though slight, wtuid cause him to be a haz­
ard to himself tr his associates. Further­
more, the practice o f preemployment 
examinations shrrld be extended to include 
executives and cmrials of industrial organi­
zations.

’’The purport oi periodic physical 
examinations is :o secure and maintain 
»'••ysical fitness sr.d thereby lengthen work

ans."* Reexarr.ir.ation of employees some* 
results in v.e discovery of defects and 

^»'abilities which were not observed at the 
of employment. In such cases, an oc- 

-̂»•■ational adjustment should be made to 
^cvide continu-;: employment, but remove 

risk of pcrrr.ar.cnt injury.
, ^eexaminatior. of employees is required 
/ ;  -jj'V *n ccrt£’:" occupations in which the 
ou ot* Pois-nous or otherwise dcleteri- 
* ** Substancc$ may result in the contraction

of disease.’7 Since some occupational dis­
eases tend to dear up and recur, records of 
previous occupations should be included in 
the physical examinations. The frequency 
of examinations should be determined by 
the medical director, unless otherwise speci­
fied by law. Those exposed to known occu­
pational disease hazards may have weekly 
or monthly examinations.“

“It should always be kept in mind that the 
basic principle of physical examinations in 
industry is to keep men on the job and not 
allow the physical examination to be merely 
a weeding out process/1“
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The Engineer’s Part in Eliminating Dust Hazards
By AR TH U R S. JOHNSON

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

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

That goes for handiintr the 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 
knowledge of the problem is in big chunks, 
loosely put together and largely empirical.

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

pensive methods tor making the air clean are 
-till in the realm of dreams. Much work must 
he done to know more about silicosis and 
more how to make atmospheres safe me.r/wi- 
siirly. As an accident prevention job, dust 
control lies almost entirely within the admin­
istrative responsibility. The control measures 
are capital expenditures of considerable size.

A plait: with a dust hazard is sick, it needs 
an expert diagnosis and scientific treatment, 
which may include expensive major opera­
tions. Home remedies are seldom much good, 
and supervision and employee safety con­
sciousness alone cannot accomplish anything. 
There may be observed in countless shops 
installations for exhausting dust which are 
derisively called “tin knocker'* jobs in which 
the horsepower dissipiited is out of all pro­
portion to the air-borne dust moved. Tonnage 
efficiency of material moved may be the proper 
yardstick for pneumatic conveyors but if the 
material to be moved is air. contaminated with 
nearly weightless particles of c;:st. the entire 
health hazard can lie in the half of one f.cr 
cent of material no: moved.
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What actually makes quartz dust cause 
iilicosis is not known. It docs, so the air 
breathed by workmen must r.ot contain harm­
ful quantities of respirable quartz dust. Ir.cx-
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owner. This is exceptional, however, and 
offer the opinion that dust suppression jobs 

yshould be engineered.
iiiiA dust-suppression installation is a safety 
fdevice. designed and operated to provide pro- 
-tection against possible disease and provide a 
"sense of security which must be absolute. Its 
Fsafety is not rushing air and rattling chips but 
Fa minimal residual dustiness. There is no 
’more pathetic defeat for a dust control job 
-than to find faith in its effectiveness so low 
'̂that workers must wear respirators to find 

i'the reasonable safety that was expected from 
'the hoods, ducts and fans.

fet D iagnosis and Control

{¿Let us examine some of the features by 
which we recognize this dust hazard problem, 
¡leaving out the sodo-legal aspects, 
jfeln order to develop more fully the engi­
neer's place in tiiis dust control program, it 
;jjeems desirable to separate as sharply as we 

Ibn the diagnostic considerations from those 
Ijghieh deal with control. In the first com- 
Ipartment we can place all the analytical com- 
Iponents which describe the hazard and its 

^exposure, the probability of its producing ill 
” ibealth and all the rest of the medical and 
^industrial hygiene facts which make out a 
Egase against the existing dust. In the second 

.compartment place the knowledge of physics 
'Jgiand engineering necessary to plan the dust 
jT.'Cnntrol program and so design it that when 

installed its performance follows prediction 
'bv-tbat the probability of industrial disease is 

Jyijw reduced to insignificance.
■ W The Industrial Hygienist

’ Our first feature of interest would naturally

tbe the specific and relative toxicity oi silica, 
‘silica-bearing and other dusts which make up 
| ‘tte dust health hazard. Much might be said 

¡fro advantage about the quality and quantity 
jj!of hazard in many dusts. The acquiring of 

J :&is knowledge has been, and must remain a 
^medical problem. It involves gross and tnicro- 
®-lcopic pathology and x-rays, and experimental 

j»'i*nunals. Engineers do not talk that language. 
^.Industrial hygienists do; they are a happy 

-combination, half doctor and half engineer. 
£«i*ny t*lem are du'te a Pable of handling 
|,tte dust health hazard in all its phases o f 

Jt-Pycstigation and control. For the purpose of 
g«™s discussion I throw their interest in with 

doctors.

I want to go so far in my opinion as to 
state that the engineer should not attempt to 
define the quality of health hazard in a  given 
plant or industry, nor should he establish 
threshold limits of safe or permissible dusti­
ness. This may be debatable, but I shall con­
tend that the engineer who writes .the speci­
fications of hazard and dust tolerance is really 
an industrial hygienist, and is using a very 
much broader knowledge than engineering 
alone.

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

So far, not one atom of engineering to 
suppress dust is involved. It is entirely anal­
ysts of hazard. The diagnosis must be that 
the dustiness is hazardous to health or that it 
is safe If it is hazardous, it must be brought 
down to a specified residue If it isn’t, leave 
it alone, .On the second point, if the hygienists 
can not specify threshold limits graduated 
upward for relatively less hazardous dusts, 
let the engineer not worry about i t  The 
diagnosis is dust which is harmful and too 
much of i t  The remedy is control of the dust. 
The engineer designs controls which will 
produce the lowest practical residual dusti­
ness. He should not attempt to write his own 
specifications of threshold limits or permis­
sible dustiness. This may be an important 
goal in the study, of dust health hazards.

Safe Lim its
At the pr^ent'ur&e the: medical-men and 

hygienists befeve'. that quartz dqst i s : safe
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below five million particles. They seem will­
ing to graduate upward to 20 million (or 
medium silica and SO million for low silica 
percentages. Five million particles is virtually 
dust free, and is very difficult and expensive 
to achieve and maintain. The declaration of 
safety of the installations must remain in the 
hands of the medical and hygiene groups in 
whose hands now lies the responsibility 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 oi 
dust, the performance of air-moving machin­
ery, etc.

Prerequisite Knowledge

Let me recite briefly, a few of the things 
which, in my opinion, the engineer should 
know to do this job correctly. He must know­
how to make a survey. Surveys depend upon 
sampling, and sampling is not a catch-as- 
catch-can proposition. It 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 oi 
dust floods as distinguished from conditions 
of normal dustiness. He must know the 
sources of dust and the principles involved 
in the dispersion of dust. He must determine 
how much dust enters the problem because it 
is part oi the material, and what dust is 
created in the process by the fracturing of the 
materiaL

Any less survey cannot tell the engineer 
what his task of dust control is. To visualize 
that task intelligently he should know the 
physics of Brownian motion, laws of resist­
ance to the motion of particles moving in air, 
both when the air is in turbulence and for 
stream-line motion. He should knowJirminiU 
velocities, movements due to'centrifugal mo­
tion ; flocculation and the effects of air motion 
and the effects of humidification on it. He 
must know ail about the difficulties of wetting 
and what is known about overcoming these 
difficulties. He should know the several elec­

trical phenomena which bear upon dust t*.; 
havior. ' f

Those are all principles of physics which: 
explain the behavior of dust and upon whidi'! 
engineering practice must be based. Thej-j 
must be understood and be taken into account >. 
Dust control is not a matter only of general 
ventilation; the engineer must study the pr*. 
duction as well as the dispersion. The problem 
should be analyzed to determine the applies.; 
bility of segregation, enclosure, wetting, local. 
exhaust and general ventilation.

In some instances, substitution of non-haj- ' 
ardous material, or nonydust-producing oper­
ations nay have specific application, and they 
should be explored first. This implies plant 
engineering. I am convinced that many bad-, 
installations are bad because plant engineering. 
was not used. In the designing of exhaust ' 
systems installed to capture the dust at the ;  
points of generation, the physical behavior oi . 
air moving toward hoods and in ducts must ', 
be known, and that knowledge used. Each 
system must consist of collection hoods, pip- ;r 
ing, air-cleaning plant and a source of suction. - 
Before selecting a hood for a job the engineer3, 
must know dust dispersion by dynamic pro-'; 
jection as well as dust dispersion by air cur-jj 
rents, and design the hood accordingly. «

Knowledge Needed

The aero-dynamic characteristics of suction :.i 
hoods appear to be little known because little ' 
thought was given to them in designing;: 
thousands of hoods which can be found every­
where in industry. All the possibility tor 
entrapping dust and much of the efficiency- of 
the system lies in this factor. Air veiocity,!' 
static suction, and rate of air flow are al ' 
related, and they must be known. It is ess®-1 
tial to use high velocity of air in certain types 
of exhaust systems to entrap dust projected 
at high velocities as in the case of a granite _ 
surfacing machine, and low velocities must be 
used in others, as in the case of cleaning ¿J 
asbestos fibre of dust to prevent wasting 
material.

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

to~take~tril(T account the behavior of 
air-flow through pipes at low and high veloc- |T  
ities. Where the problem is complicated bj 
the large sizecLftarticies which go along with J»  
the fine daSSkfrir-these behave'must be takch^p" 
into accouplr (Pressure losses are very impor- 
tant eleittafis-, in, the design of an exhaust
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upon dust ] 
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tem. Loss it  the hoods, loss at the bends, 
¿Sand loss in the ducts must not be guessed at. 

" «Sine design must take into account the gage 
j iS y  the metal and reinforcing to withstand 

'ifc^ressures and erosion. •'
jj,e ¡election of a fan and its motive power 

¿ » ¿  a matter of calculation, not guess work. 
^5* Power consumption in the system is calcula- 
■sjw'bie, fans follow certain laws, so the engineer 
W tnu'it know the behavior of axial flow, pro- 
^ipeller type, radial flow, paddle wheel and 

j B | :y£Tothcr fan performance, 
i  of non-h^ f  J ^ / r More physics and engineering calculation 
>dudng opo5|l>lygoe! into the air-cleaning apparatus. The 

-¿Selection of gravitation, inertial or filtration 
method depends upon what the dust is, the 

^^calculation for any methods requires knowl- 
i^ ed g e  of discharge througn stacks, the deter- 
'¿Jmination of sizes of settling chambers; the 
•£¡1 behavior of cyclones. The use or non-use of 
KS&a filter, and if so, what type, how it should
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the engineSj l-l^ item s for accurate engineering determination.
/nantie pro?! Apparatus to check the behavior of installa- 
• b y a i r ^ I ^ t -  
•dint

lions must be known and used. Performance 
cannot 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. Physical laws involved in the behavior 
of dust and air do not permit inexpensive 
methods of control. I am acquainted with 
budgets set up for this purpose which amount 
to more than a quarter of a million dollars, 
and I know of many where 60 to SO thousand 
dollars is involved.

- The need for this much engineering is rec­
ognized by men who know. Already much 
has been done toward getting the knowledge 
into handbook shape. Perhaps the best job 
of this sort to date is “Fundamentals Relating 
to the Design and Operation of Exhaust 
Systems” developed under American Stand­
ards Association procedure
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The Doctor’s Part in Controlling Dust Hazards
B y A. D. LA ZEN BY , M.D., F.A.C.S.

Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

Considerable confusion has existed in the recognize the disease when it is fully de­
past as to just what is the physician's func- veloped.
tion in the prevention of dust diseases, and It is not necessarily the physician's func- 
just what is the engineer’s. It is very ob- tion to analyze dust. That is a task for the
vious upon even casual thought_that .th e —chemist and the petrographer. It is not the 

.two sciences must work-hand in hand in physician's function to count the particles of
¡ .. their efforts to solve the problem.
V. The physician through his special training 

must be able to tell the engineer what dusts 
are dangerous and what are not. He must 
know how those dusts enter the body and 
the manner in which they do their harm. He 
must be trained in the examination of per­
sons who are to be employed to work in 
dust, and to discover those who are already 
diseased, or are peculiarly susceptible - *&- 
dust disease. He must be able to detect the 
“ St signs of disease in workers who are 

’-. exposed to dust, and must be prepared to

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 
studies or-the industrial worker the findings 
of the engineer. ¿SRtj^igsis of silicosis, for 
example, requiref'feit; merely chafac'ftrisHC-- 
occupational hi ‘ ' ’ 1 ' L- -"- •"1
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cal findings, but the knowledge as well that 
the patient has been exposed to hazardous 
dusts in dangerous concentrations.

All dusts when inhaled in excessive 
quantities may be considered as harmiul, but 
only a (ew can be regarded as dangerous. 
From the standpoint of their dangerous 
properties, the}- may be divided into three 
general groups.

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

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

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

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

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

Chemical Effect I s  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 tissueirritant to ihe 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 trut 
figures, but as a simple rule, we can adopt 
for practical purposes the thought that the 
human body can withstand successfully , 
concentration of dust containing 100 per cent -i 
silica dioxide in a particulate size less thaat| 
10 microns, in a concentration not in excess 
of 5,000,000 particles per cubic foot. If *e 
decrease the percentage of silica dioxi^f 
present in the dust, we can correspondingly 
increase the concentration with comparative' 
safety. We must, of course;-take into ac--" 
count the-portion of the worker’s time spa# 
in the dusty atmosphere. :•

To arrive at a rough conception of a safe, 
atmosphere, we multiply the percentage of 
free silica in a given dust by the total nua.;. 
ber of particles per cubic foot If the result; 
is under 5,000,000 the condition may be cosh*. 
sidered relatively sate. If the restilt is over? 
5,000,000 the condition must be regarded a -  
unsafe. . i r t

Bear in mind too that silicosis is essentially' '̂ 
a disease of great chronicity. Except ia 
few exceptional instances it will require.- 
from seven to thirty years for a worker tot 
develop advanced silicosis. It is evident toot 
that coincident dusts may either retard the|. 
development o f silicosis or hasten it. Recast' 
research seems to indicate that the admix-L! 
ture of aluminum dust to a silicious dust* 
will greatly inhibit the reaction of the latterpy 
whereas a silicious dust combined with somer 
alkaline coincident dusts may hasten the de-j 
velopment of silicosis. — . .  ^’j

Much research is now under way in prob-̂  
lems such as this. We havd never learned ho*t| 
to cure silicosis, but we are learning rapidht 
how to prevent it. Our knowledge in thisf■ 
respect seems to be limited to the removal ofjl 
dust from the breathing zone of the worker. !̂ 
Later discoveries may show us how WvJ 
modify existing dusts with contaminant' 
dusts that will render silica dioxide innocu-f. 
ous. w *

Owing to its very great chronicity, it 
only the rare case who actually develop*?; 
disabling silicosis during his industrial lif^g 
time. It is realized, of course, that excf*"* 
tional instances take place, but the coinddi 
ravages of age usually keep pace with “*1, 
effects of dust, so that much the diiv 
ability usually attributed to silicosis is oftAjS 
in fact, actually attributable to other 
eases or 
bring in 
silicosis.
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^ S r  himself, but his family, co-workcrs 
5jd tlie public generally, is the accompany- 
&  susceptibility to tuberculosis.

^¿..C om plicated by Tuberculosis

jy$«li<:osis per se does not kill. Tuberculosis 
s’5'» complicating factor of silicosis rarely 

¡overs despite treatment, and the indi- 
Kidual so afflicted is not only totally dis- 
gjjled himself, but a definite menace to all 
BWh whom he comes in contact, particularly 
pbe fellow worker who may have silicosis, 
if»-perhaps the most important places in 
^irhieh the services o f the physician in a dusty 
J trade are necessary are—first, along lines of 
[discovering and barring from exposure to 
‘ i  silicious dust those persons who may al- 

dv have arrested tuberculosis; and sec- 
f  oodly, discovering those persons already ex­

posed to dust, possibly already silicotic, in 
whom tuberculous infections may have de­
veloped.
jT-'It is well recognized that no individual 
should be exposed to dust containing silica 
dioxide until he has undergone a thorough 
physical examination, including carefully 

^Jm ade and interpreted x-ray films of his 
jjprchest It is likewise obvious to anyone.fa- 
—iy-' miliar with silicosis that no person who is 
¿3?. exposed to silicious diist should be denied 

-'the privilege of frequent physical examina- 
—. Sons and x-rays of the chest, not entirely 

- to discover the existence of possible silicosis, 
but to discover a coincident tuberculosis if 
such exists.

A man so diseased should, in protection to 
himself and to all with whom he comes 
in contact, be removed from industry. Let 
me emphasize the uselessness o f a physical 
examination, unless it be accompanied by., 
properly taken x-rav films, except in cases 
of gross tuberculosis.

It is the function of the physician, there­
fore, to conduct in a thorough and an intelli­
gent manner the pre-employment examina­
tion of all persons who are to be engaged 
in a dusty trade. The purpose of this ex­
amination should be threefold. First, to 
discover and bar from employment in dust, 
any person who is suffering from tuber- 
culosis in an active, a quiescent or an ar­
rested state.
. A possible exception might be made in 
individuals suffering from a so'called healed 
primary complex, or a healed childhood in­

jection. It is well known that exposure to

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, fhe 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 dangerous 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-Exam ination Needed

After the applicant for employment has 
successfully passed his physical examination 

_and is engaged in a dusty trade, the duty 
o"£ the physician is not yet ended. This work­
man must be periodically re-examined, first 
to discover the early appearances of pul­
monary fibrosis, but what is even more im­
portant, to detect the early evidences of 
complicating tuberculous infection.

A man should not be dismissed from em­
ployment in a dusty trade merely because he 
has evidences o f 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 ',-fP deny them em­
ployment so long S u ^ g 'a r e  physically 
to carry on, especially since the actual dis­
abling qualities of Sflioosis arc in doubt.
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of fumes. Such operations are usually per­
manent and exposures tend to be more con­
stant, although as a rule the greatest amount 
of fumes is generated during tapping opera­
tions.

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

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

Atmospheric Concentrations
Data relative to the minimum concentra­

tions of metal fumes which will produce 
metal fume fever are limited. It is believed 
by some-that, except in case o f 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 
sine oxide, provided the fumes of such im­
purities as lead, cadmium, and arsenic are 
not also present in harmful amounts.

Our knowledge of safe limits from the 
viewpoint of chronic metal poisoning is like­
wise meager. Prolonged exposure to lead 
concentrations in the air breathed should be 
kept below 1.5 milligrams per 10 cubic meters 
of air.' In the study of chronic mercurialism 
among fur cutters' it was found that cases 
developed after prolonged exposure to at­
mospheric concentrations varying from .6 to 
72  milligrams of mercury per 10 cubic 
meters of air.

Less than a pefceht ‘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 expa»,_ 
sure to manganese dust, where the concentres?

A strict interpretation of the term "metal 
fume fever" does not place it in the class of 
conditions termed “metal poisoning." Tit 
reaction set up in the body is not directly 
attributable to the toxic metal, or dependent 1 
upon the inherent toxicity of the metal par., 
tides inhaled. The superfidal action of tie 
finely divided metal destroys.the tissues, and 
the absorption of these altered body protein 
affects the individual much the same as 
typhoid inoculation or the injection of other 
foreign proteins.

Metal fume fever has long been recoguited 
as an industrial disease. Other terms com­
monly applied to the condition are: "Bias 
founders' ague,” “brass chills,” “zinc fever,\ 
or "zinc chills," “spelter shakes," etc  For­
merly it was thought due to the poisonous: 
effects of zinc and zinc alloys. Various;? 
workers in the. past quarter century have} 
shown, however, that it may be produced by; 
the fumes of metals other than zinc; notably,-}; 
copper, magnesium, manganese, and probably; 
lead Koelsch' in 1923 reported upon ther 
occurrence of metal fume fever among em-J 
ployees in a copper rolling mill.

Investigation showed the pnen to be worit-r 
ing under conditions which caused them to’ 
breathe air containing heavy concentrations: 
of copper dust The symptoms resembled- 
“brass founders’ ague" In his report be, 
quotes Kissalt* as showing that mercutyr; 
nickel, and probably other heavy metals', 
when inhaled in vaporized form causrf; 
symptoms similar to those of "brass founiv 
ers’ ague” £

Drinker and his associates" in 1927 re-r 
ported that men experimentally exposed to • 
fumes of magnesium developed the classics*; 
symptoms of metal fume fever. ^

Clinical Picture of Metal Fume Fever;
The clinical manifestations of metal fo®*̂  

fever are as follows: At the end of the,VCI d ig  AS lUlIVnS: A t kiiv StSU W t a»»— .... ,  ,  . m*
- 2 to 12 hours following exposure to md*} 'a toxic me

* ’ and cuttin
*lc substances tc 

Ir°m the ;

fumes, the individual notices a dryness 
the throat in addition to the metallic •* 
which most workers commonly experi«»1*» . .  .  
during exposure. A feeling of tightness < *s whic
the chest, varying with the exposure, ususw« .a-:. We have
indicates the severity of chills and

Ch are to-follow.. In mil4 .cases.dt*e so®.*sure to manganese dust, where the concentrigy • w.ntcn are toriouoa^. in muq.cascs-**''- -  jv .... «  zinc
tion in the atmosphere was from 10 to Mg;- yidual may notvjfcaware of any fiwer ;.i;;,“5«s found:
_;______________ __________ e ____ --».«qtlnlL 10\ f  r*. rOtteni-m.. .UVU in  (lie  4 im u & p u c ic  l iU i ll  1 u  IU #WTt±, •.**?**** *»»•/ Jp*. wa .- j-  -
milligrams per cubic meter of air, 9 to 12 compUyj& gf  of a chilly sensation, ^
cent of which was manganese. |*§^l!owed by sweating and general weakness. -
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exposure to extreme cold may hasten the 
fet of fever and chills, but as a rule the 
rker awakens from sleep with a high 
iperature and chills, which are quite simi- 
to the chills and fever experienced in 

¡tacks of malaria. After they have devel- 
nothing in the way of extra covers or 

baths appears to affect these chills, 
"oward the end of the attack the individual 
ireats profusely and is left with a feeling 

S f  narked weakness. In the majority of

§ i; some weakness is still felt the next 
It is commonly believed that hot baths 

hot drinks of tea or lemonade may suc- 
itt partially aborting the attacks, i£

' treken at the first sign of respiratory difficulty 
-¿¿such js a dry throat or tight sensation in 
• ithe chest. Drinker and his co-workers* by 
'¿'their experimental work were unable to 
¿¿show that even excessive ‘‘sweating’' of an 
■¿individual 2 to 4 hours after exposure al- 
-tered the reactions in any manner.
A  Examination of the blood of workers 

'•-Suffering from metal fume fever shows a 
' gradual increase in the polymorphonuclear 

‘leukocytes which begins toward the end of 
.-•ithe attack and persists for some time after 
" th e  fever has disappeared. This increase in 
- white blood cells appears to have a direct 
¿•bearing upon the degree of temporary im- 
r munity established.

This probably accounts for another char­
acteristic clinical observation. The workers 
are most likely to be affected alter a vacation 
period. More cases develop alter a holiday 
or on the first day o i 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 
from 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, as well as fumes from certain 
fluxes which are used.

We have no conclusive evidence regarding 
chronic^effects-ncadaced-bv-geceated expo­
sure to zinc fumes. A study of workers in 
brass foundries11 showed that the group ex­
periencing attacks of metal fume fever were 
’n somewhat poorer physical condition than

were those who did not develop fever and 
chills. Theoretically, those experiencing ir­
regular exposures and complaining of re­
peated attacks of fever and chills which 
leave them In a generally weakened condi­
tion would, in a measure, develop lessened 
resistance to acute and chronic infection.

Detailed information regarding the pa­
thology of metal fume fever is not available.
A search of the literature at hand fails to 
show any record o f death from metal fume 
lever, 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 conclusions expressed 
by Drinker and Fairhall“ regarding the hy­
gienic position of zinc, it is difficult to show 
why chronic iliness should result from ex­
posures producing simple metal fume fever.
It would seem, however, that in considera­
tion of the recent 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 persons with some 
metabolic disturbances, such as potential 
diabetes or thyroid dysfunction.

'Differential Diagnosis
Metal fume fever may sometimes oc 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 chest 
several days after an attack. However, in 
persons with grippe or bronchitis, these 
rales FfKJtS&Blly a&so^ated^Wh a Migrtr-r-y 
e le \a ti^ ^ P ^ p era tu re iiy fls^ (is  not found A' i 
neraisgffiB»g|ifactal uncoropli-;

sw iS S v e  exposure prbducine metal “cated.i
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fume fever may be followed by attacks of 
bronchial pneumonia, as a result of pul­
monary irritation and infective organisms 
commonly present in the respiratory tract.

Metal particles are not the only injurious 
substance present in fumes generated by 
some industrial processes. The use of an 
acetylene torch in a space with poor ventila­
tion has resulted in incomplete combustion 
of the gas and the liberation of carbon 
monoxide gas.

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

Chronic Poisoning by Metal Fumes
ft is generally recognized that the most 

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

Poisons taken in by way of the mouth may 
'at-be .absorbed 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

toxic, the possibility of poisoning from _  
haling fumes generated in the processing of 
any metal should always be given considera­
tion. While zinc itself may be relatively’ 
nontoxic, it is seldom used in industry in 
form free from toxic substances such as; 
lead, arsenic, selenium, cadmium, and many": 
others.

Following the initial attack of metal fume, 
fever, because of the temporary immunity 
which they develop, workers may continue 
under conditions which caused the attack 
and not suffer a recurrence. It must bei 
borne in mind that these very conditions may 
afford exposure to other toxic metals which - 
have cumulative effects and later lead to t< 
chronic poisoning. If atmospheric concentra-. 
tions of the fumes are kept below thoscc 
capable o f  producing metal fume fever in then 
new worker, the chances of chronic poison- S 
ing by the toxic metals present as impurities 1 
are definitely reduced. iS

On the other hand, however, these im-? 
purities may be present in amounts suffi denté 
to lead to chronic illnesses later, although'? 
the concentration of fumes has never pro-f, 
duced metal fume fever. 3

■X
Clinical P icture of Chronic Poisoning r 

by M etal Fumes

The symptoms produced by poisoning ̂  
from metal fumes will-vary. Some metals* 
affect chiefly the nervous system, others the s 
lining of the blood capillaries, while others 
exert most characteristic injury upon thev 
blood-forming organs.
• Generally speaking, the clinical picture of • 
metal fume fever, regardless of the metal " 
responsible, varies only in severity, wh2t* 
that of metal poisoning per se varies widjt 
the particular metal fume inhaled and wi“ j  
the degree of exposure. For example. 
massive dosés of lead fumes inhaled maj^ 
produce such acute conditions as lead enceph"  ̂ • 
alitis and severe gastrointestinal comp2*J ... 
cations ; while continued exposure to smaller  ̂
concentrations will cause such chrookj
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¡̂peaking, there are no signs or symptoms of • 
.'poisoning from metals which can not be due 
kjo other causes. For this reason diagnosis is 
'always a matter of differential diagnosis and 
'oietai poisoning can only be established by 
Careful consideration of all factors, including 
^occupational history, medical history, clinical 
••jnd laboratory findings. (
11 While laboratory findings arc a very im­
portant factor in diagnosis, they can not be 
relied upon as the sole evidence necessary.

Prevention of Metal Fume Poisoning  
/ •

' While the responsibility of controlling 
health hazards associated with exposure to 
.fumes of toxic metals rests primarily upon 
the employer, effective elimination of such 
hazards can only be secured by the whole­
hearted cooperation of employers, employees, 
the State, s.nd other regulatory 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.

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 older •, 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 housekeeping.

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

As a 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 cdptaminants occasioned by clean­
ing methods. If vacuum or wet methods are 
used, accumulated'dust is more effectively 
and safely removed.

Engineering Control
It has been found practical to exhaust, 

locally, most processes generating metal 
fumes so that the toxic fume is trapped at 
its source and does not gain entrance to the 
workroom atmosphere. This is done by 
means of hoods or enclosed processes. Spe­
cial hazardous processes can usually be iso­
lated in the plant, thereby 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 o f 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 safely 
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 
tective equipment.

The masks or rt$jpi|r5ptqrs provii
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ers who must necessarily be exposed to 
metal fumes should be of special construc­
tion and adapted to the processes and ma­
terials used. The United State Bureau of 
Mines'* has, after testing, approved certain 
types of masks for workers exposed to spe­
cific metal fumes.

No filter type of respirator capable of pro­
tection against toxic metal fumes has been 
submitted for approval. While two or three 
filter type respirators have been approved 
for protection against lead dust, the use of 
which may in a small way reduce the hazard 
of fumes, they cannot be relied upon for full 
protection. Filter type respirators approved 
for protection against nuisance and pneu­
moconiosis-producing dusts will not protect 
the user from toxic fumes.

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

Substitution
In a vast majority of cases, resort to 

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.
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Electroplating Fumes and Vapors and Their Elimination 
By P . B. R A ST E L L O , M.D.

T em stedt Manufacturing D ivision, General M otors Corporation, Detroit, Michigan

The industrial physician is responsible for 
the health of all employees in his plant, in 
so far as their health may be affected by 
their occupations and their environment. 
Consequently he must be familiar with the 
various jobs and conditions under which the 
men work to know definitely the associated 
health hazards. He must work closely with 
the safety, maintenance, chemical and pur­
chasing departments to keep himself in-

formed on changes in methods and materials i  
that may influence those hazards.

Thus fortified, the physician occupies 
strategic position in the hospital, as the 'IT #  
ployee invariably comes to him first wiurj 
complaints which he may associate with 
vtjjAjVn—which arc,,oi. a-jiature thaf 'wonl*^ 
w-JccSwVlHn investigation"which may lead -1? 
ttf^^seovery of an'.'uniealthy condition.

the processes which may be sus-
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may enter the respiratory trat 
and produce local reactions 
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cyanic acid pass through the 
producing any local symptoms 
blood stream. ,

Skin absorption is importan 
with the coal tar derivatives, 
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Since these are all volatile, 
occur by inhalation as well as

Ingestion Is Ra

Ingestion of poison by mout 
and is usually the result of 
dent. However, in the lead 
industry, rigid precautions m 
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have been deposited on the 
body of men while working a 
“>g tanks.
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SESSION

The annual meeting of the ASSE- 
Engineering Section of the Xational Safety 
Council followed a luncheon and convened 
with D. L. Royer, Ocean Accident and 
Guarantee Corporation, Xew York City, 
general chairman, presiding. All reports had 
been mimeographed, and copies were dis­
tributed at the luncheon.

A report of the address delivered at the 
meeting by Elmer A. Holbrook, dean of the 
Schools of Engineering and Mines, Univer­
sity of Pittsburgh, Pittsburgh, I’a,, v.iil Be 
found elsewhere in this record.

The report of the nominating commas 
was presented by C. W. Smith, chains»! 
Other members of the committee were -V 
S. Regula. S. E. Whiting, Dr. M. G. LW  
and R. F. Thalner. The committee's li»1* 
ometrs, as elected, will be found in 
section of the Congress Transactions.

Other sessions sponsored by the ASS& 
Engineer!^ £»*»♦{*»•■* : tVm«* on -^* 
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supervised now; analyze the procedure of 
every foreman and supervisor; compare them 
and select the best; look upon supervision as 
a process in itself, and see bow best to direct 
the work of the people. It is a long, tedious, 
and costly process, but one which, carried 
through to completion, will pay dividends in 
the end.
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Work of the National Silicosis Conference
By R. C A M PB E L L  ST A R R

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

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

The interest of the U. S. Department of 
Labor in a broad social and economic prob­
lem sucb as this has its origin in the Organic 
Act, effective March 4, 1913. which created

the Department. This act, among other 
things, gives the Department c; Labor the 
duty “to foster, promote, and develop the 
welfare of the wage earners of the United 
States, to improve their working conditions, 
and to advance their opportunities for profit­
able employment."

With this ''s
through joint eBHffipyiall ciirffl 
could be done ®iiEi§jhalc thf- 
Secretary oi L # « ^ s le d  logetr.
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mgton on February 26. 1936 a croup of 
about 75 men representing leader; :n indus­
tries having a silica problem, later leaders, 
and outstanding representatives o: cite medi­
cal, legal, and engineering professions, as 
well as insurance carriers and State adminis­
trators.

After considering various phases of the 
silicosis problem, this group generally agreed 
that through a pooling of knowledge and a 
frank discussion through the conference 
method important advances could be made 
toward, first, overcoming the hysterical at­
titude on the part of employers, labor, and 
others; second, after careful investigation, 
to consolidate in one place all known data 
with regard to the preventive engineering 
methods; third, analysis and recommenda­
tions in connection with adequate standards 
of compensation for those workers disabled 
as a result of the disease.

As an outgrowth of this initial meeting, 
another group, similar in composition to the 
first conference, but expanded to include 
some 200 individuals, was invited :o come to 
Washington on April 14, 1936 to outline ways 
and means of attacking the prcllcm. After 
hearing silicosis discussed from the stand­
point of the employer, labor, and the medical 
profession, by outstanding experts in the 
field, this large group endorsed the confer­
ence method as proposed, and as a result 
four main working committer; were ap­
pointed by the Secretary of Later with the 
advice and consent of the group to investi­
gate and report upon the outstanding phases 
of the silicosis problem. These committees 
were:

(1) Committee on the Prtvcntion of 
Silicosis through Medical Ccr.trul,

(2) Committee on the Prsveution of 
Silicosis through Engineer!:-.- Control,

(3) Committee on the Economic, Legal 
and Insurance Phases of :!■ i  Silicosis 
Problem,

(4) Committee on the R . tiatory and 
Administrative Phases of a.c Silicosis 
Problem.

A fifth committee, known a« v.e Correlat­
ing Committee, was named. It a; under the 
chairmanship of W. H. Camer-.n, Managing 
Director of the National Safety Council, and 
consisted of the chairman of the four tech­
nical committees just mentioned and two ad-

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

These committee members served without 
compensation and gave freely of their time 
and effort in studying the problem from their 
respective viewpoints. After nine months of 
careful and searching study, these commit­
tees advised the Secretary of Labor that 
they were ready to report. Consequently, 
on February 2, 1937 the Second National 
Silicosis Conference was called in Washing­
ton. At this time summary committee re­
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 " 
referred to above, together with an abstract 
version containing the principal findings and 
recommendations written in non-technicai ‘ 
language. .

.The full reports of the committees, cooaA' ,̂ 
prising several thousand typewritten pages,^! ... 
are now being edited and will go to the7̂ ^ ‘period as one
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Nature and Extent of Silicosis *

Physicians generally agree that silicosis. . 
fit the layman's language, is a disease of the 
lungs, caused by breathing air containing 1 
silica dust, in which the normal lung tissue  ̂
is replaced by fibrous or scar tissue.

Silica dust is found in many industrial -2? 
operations, but the hazard is acute only ia 
such industries as metal mining; anthracite 
mining; quarrying, drilling, and tunneling ,n 
granite, ganister. and sandstone; smelting 
and refining; foundries; potteries: gkiss 
works; stone-products industries; grinding! 
bumr.g; and sandblasting.

Of the 49,000.000 workers in the Lnite  ̂
StatesTonly UOOO.OOO, or 2 per cent, it *s e?' 
tiutated, arc in any way exposed to the l'aZ" 
ard of silicosis. About half of this number- 
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“̂ Contrary to popular belief, silicosis is slow 
¡¿¡"devefip. Usually it takes seven years or 
Spore of exposure to silica dust for a worker 

jyjS/conr-act the disease. A few eases that 
jiave been known to develop in as short a 
$epod as one and one-half years occurred 
ijtaier extreme and unusual conditions. On 
lithe oth:r hand, many workers have labored 
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Silicosis Prevention

* :is can be prevented in three general 
First, by preventing the creation or 
lust; second, hy preventing the dis-
* of dust into the atmosphere oi a 
■? area; and third, it it is impossible 
•>• the first two methods, by the use 
¿onal protective equipment such as 
tors, to prevent the inhalation of the

1. To suppress dust at the point of origin 
in such operations as rock-drilling; han­
dling, pulverizing, and milling rock and 
6re; grinding metal on grindstones; 
abrasive-wheel cutting of granite and sa:. I* 
stone.

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

Design equipment to control dust.
Establish good maintenance and house­

keeping procedure.
Provide respirators.
Instruct the workers.

:3rrying out a prevention program, 
itjencics must cooperate, in the view 
committees studying the problem, the 
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Responsibility o f Workers

cooperation of the workers is ncces- 
the hazard of silicosis is to be rc- 

:o the minimum. The worker should 
that the safe practices recommended 

•; equipment provided are designed to 
t injury to himself and to his fellow 
•:cs. The equipment should be used as 
1 and every effort should be made to 

in ic in good working order. Furtncr- 
vhc worker is frequently in a posi- 
ohserve faulty equipment and unsafe 
-•>. and lie should make it a point to 
ail such conditions to his supervisor.
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oi thu hazard, the iact must be recognized 
that until silicosis has been wiped out. 
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 unanimous in presenting 
the following 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 for compensation either through self- 
insurance subject to the posting of ade­
quate funds, or with an authorized in­
surance institution.

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

Workers having active pulmonary tuber­
culosis and silicosis should he removed 
from employment. Such workers should 
be 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 years is a reasonable minimum 
limitation period (or filing claims subse­
quent to the date of the last exposure.

Further A ctiv ities o f  the Department 
of Labor

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

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

o r  :::c c o n v e r s i o n  o t  K now n ¡acts 
uedical  a n d  e n g i n e e r i n g  fields \

m ¡I,,
orkitif

toward prevention, ami in the legal, insurant" 
and regulatory phases looking toward ade* 
quatc workmen's compensation, into a pric 
tirai, readily understood program which wj|| 
adequately take care of the silicosis prob­
lem.

in its program of cooperation with the 
-ks States, the Department of Labor has in­
cluded a section covering silicosis and simj. 
lar dust diseases. This breaks down into 
three main sub-headings: ( 1) Assistance in 
the preparation of reasonable and adequate : 
codes, rules, and regulations prescribing 
methods of prevention; (2) assistance in the ■' 
establishment of equitable standards o f  
workmen's compensation for those em-' 
pioyces disabled as a result of the disease-5?.
(ô) a general educational program among , 
State officials, factory inspectors, etc so&f 
that they will be equipped with adequate  ̂
knowledge concerning the disease, itsÎSl 
method of prevention, and its proper trat-l® a’- 
ment under the workmen's compensation la»-!£/f

Follow s Two Lines

This application program, which is jjç&àfr 
now getting under way has been commenc&^ïr: 
aiong two,principal lines : (1) The compüingJs:-[ 
c i practical information concerning “ tiiàlï^4 . 
dust control installations in typical siliav/-I-"Fr- 
hazardous plants, together with approxim^T  
-.ions as to cost, not only of installation, bût^ 
also of maintenance of dust control equtp- ŷ 
meut in such plants; (2) a program of visualwd 
. iucation supplementing the summary and 
foil committee reports of the National Silt- V 
. csis Conference, tt is contemplated that in'- 
this field such media as film strips, lantern 
slides, posters, illustrated bulletins', etc. vuTi~
' : utilized. Further, in connection with 
various exhibits of the department, shownat_: 
various large expositions, trade associative 
meetings, labor and technical organisai«" - ,  
meetings, etc., it is contemplated that ,
factual information will be used, po!rtui> ^
: sward w ays and means of correcting 
r.izard and of establishing adequate Stan .  ̂
i.-ds of workmen's compensation.
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TUESDAY LUNCHEON SESSION  

October 12, 1937

»•TW. materials were 
h g ^ T » ,  particular sic
Ä  this observation

day later to « u t
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Sessions of the Chemical Section opened 
with a luncheon meeting with H. L. Miner, 
E. I. du Pont de Xentours S: Co.. Wilming­
ton, Del., general chairman ot the section, 
presiding.

William P. Yarn, director of reset 
development. Mine Safety Appliancest 
Pittsburgh, Pa., addressed the delegatih 
"Latest Protective Devices and 
Equipment for Chemical Workers."

TUESDAY AFTERNOON SESSION  

October 12, 1937

Safety in Chemical Laboratories 
By A. B. R IT T E R  

Chemist, Hercules Powder Company, W ilm ington, Del.

It is generally accepted that all of the 
hazards winch arise in the several stages 
of chemical manufacture arc present in the 
research laboratory on a small scale at least. 
It is also accepted that there exist the ad­
ditional hazards of experimental chemical 
work. How can both types be designated 
in order to help the chemist protect hint- 
self and his equipment?

We suggest that this be done, by dividing 
the hazards into two groups, known and 
unknown. In the known group we should 
include the physical hazards, not only as 
they pertain to machinery, equipment, ap­
paratus. and temperature, and illumination, 
etc., but also as they relate to the human 
liody. This known group includes exposure 
10 harm from physical iorccs; such as, heat,

t  further miniatu 
™  but impressive. - 
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TUESDAY AFTERNOON SESSION  

October 12, 1937

Tlic first session was called to order by 
Kdyar .V. Goldstine. consulting engineer, San

Francisco, who acted as 
absence of \V. A. Snow.

chairman in
■®
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Awards for No Lost Time Accident Record
By R. J. REIG EL UTH

V ice 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 years, and a large number who 
have been with us over fifteen years, some 
of these men growing up from water boy? 
to superintendents.

As all contractors today are seeking means 
to check tiic increasing costs of material 
and labor, wc were concerned about a 
further increase in the cost of our compen­
sation insurance. While the insurance cost­
are only a part of the cost of a high accident 
record, they are an indication of how those 
costs arc running. Most of us construction 
men do not record all of the costs of an 
accident in our cost books and do not know 
the cost involved in time lost by the associ­
ated workers of the injured man, the cost

involved in replacing the injured wai* 
with another workman, the cost involved» 
replacing a broken machine or damaged ; 
piece of work; still we all know these cost* 
exist and when our insurance rates increase 
wc get an idea of how tJio.sc other cost« are.* 
mounting up.

Wc made a thorough study of what «ai- 
involved in our accident records and had 
conferences with two insurance compand - 
who carry our compensation insurant 
There were several jobs in our record whtcfl- 
had operated without a lost time accident, 
including various typical kinds of construc­
tion work from operating a crushed 
quarry to reconstructing a bridge on 
a pier had fniJccftg*^^
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By Hour; ot die Day 
By Body Part Injured 
By Mature ot Injury 
By General Cause
By major sub-classifications under Gen­

eral Cause
By Primary Basic Causes 
By Secondary Contributing Causes

Cy Fnrcitv.".: in Charge 
By Manne" ot I'eriurmancc 
Rv Agency i,Machine, Material, etc.)
By Part c i Agency 
By Method ot Contact 
The figure; may be '-ummarized 

days ot time lost, medical expense, compen­
sation award;, or other associated data.

using
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Methods fer Protection Against Silicosis, 
and When They Are Justified1 

By D A N IE L  HARRINGTON

Chief, Health and Safety Branch, U. S. Bureau of Mines, W ashington, D. C.

• I

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

At present while all the States of the 
Union, including the District of Columbia 
and excepting only Arkansas and Missis­
sippi, have compensation acts, only the fol­
lowing make provision for occupational dis­
eases to some extent: California, Delaware, 
Connecticut, District of Columbia, Illinois, 
Indiana, Kentucky, Massachusetts, Michigan, 
Minnesota, Missouri, Nebraska, New jersey, 
Mew 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 
Columbia, Illinois, Kentucky, Massachusetts, 
Missouri, New York, North Carolina, North 
Dakota, Ohio. Pennsylvania. West Vitginia,. 
and Wisconsin, and possibly in other States. 
It will be surprising if comparatively com­
prehensive occupational-disease legislation is

not on the statute Looks of nearly e v e r y ^ S .^ “̂ “̂ '  
state in the Union within the next five yeais^fe >[0| | s beyonc 

With this situation confronting him, <h^ S E r -  
farsighted industrialist who lias the interest 
of liis organization at heart will immediate!] 
start to “put his house in order” by studying 
possible occupational disease hazards to.hl 
employees and promptly applying knovm_ 
remedial measures or attempting to devisej 
sucli measures if nunc exist. L’nquestionablyu^ri-, - 
one of the most important of the surveys /  ec on
be made relates to dust occurrence. ¿¡mbt 'iSv**®?• "®irrf|' aomach, amWhile lit; state dust laws and regulations. 
apply primarily to silica dust and resultaniyjjcj
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only that :i;t brcathing.of large quantities ofikji _ 
dust of free silica (SiO) is probably I
greatest hazard to health likely to be found Moreover,
where du;t is involved, blit that not cvaUj?- - the air re­

al th unless IP-Vsilica dust 
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harmful to

l. Published by permission ot the Director, U. S. 
Bureau of Mines. (Not subject to copyright.)

health  unless . « ^  ,  oosly, ¡n :-.t
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breathed :r. relatively large quantities wle or in
or less c\r.;inuously for a considers* e . .y ^  ^ircly, 
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Construction Section

,i, has expressed the considered opinion 
both' of outstanding dust experts asOi 3 0

folic*»;
'There is no satisfactory medical answer 

t present to this,question, but the engineer 
?_ ^jking a bad mistake if he lets men 

'‘•'"■'heath* heavy dust concentrations of any 
aterial. If no other reason for dust control 

Ur ®V j.1( found, then one should read tran- 
••i cripts of some of the recent suits at com- 
i t̂rton law in which fantastic damages for 
Alleged silicosis were granted to men who 

breathed dust containing little or no silica. 
irThe courts and compensation boards are not 
^impressed with subtle distinctions between 
ri'dusts with 10 per cent ind 40 per cent quartz, 
■^especially when medical experts are reluctant 

make definite statements as to the com- 
¿Vjarative significance of such differences.
T. “It would he well to realize that men 

working in dusty trades suffer far more 
5 y rom respiratory troubles o f  all kinds than 

men who work in clean air. The evidence 
;j«that excessive dustiness of any kind is harm- 
iijiful is beyond argument."
*gi It-should also be remembered that the 
S&inhaling of dust is by no means its only 
Bgazard in industrial work that may require 
¡^compensation payment; and even here the 
$W m ful effect of breathing dust is not nee- 
ffxssarily confined to the lungs, as some kinds 
^fpf du si s.rc known to have detrimental health 
¿¿effect 0:1 the nose, throat, and bronchial 

'passages as well ns (indirectly) on the heart, 
‘stomach, and possibly oilier internal organs. 
Externally, dust may cause injury lo the 
.eyes, ear.», and skin; and some dusts, in con­
tact with the perspiration, arc absorbed with 
definite harm to the health o i the victim.

Dust Cuts V isib ility

Moreover, heavy concentrations of dust in 
hie air reduce visibility materially. Obvi­
ously, in industrial occupations in which but 
{united amounts of natural light arc avail­
able or in which artificial light is used 
entirely, :mv decrease in visibility due to 
air-duu concentrations (and the decrease in 
visibility nay, muter some circumstances, 
amov.v. 10 75 per cent or more) is likely to 
rcsuli ;r. materially reducing enicicncy and 
*)$o in the more frequent occurrence ot tie- 
dden*.: ¿.'tompanied by an increase in com- 

commitment?. Nunc dusts (coni.
zinc, r.h 
era! an.-;

rninum, and score* o f  o thers, rain* 
r.onmnv.rral) arc explosive and many

'are subject lo spontaneous Wfiibustiou with 
consequent hazards to hcaltli, 'Safety, and 
property. Many dusts have detrimental cf- 
ccts oi various kinds on property as'distin­
guished from persons. Machinery, growing 
vegetation, animals, dwelling houses, and 
other types of property are damaged by 
dusts, and compensation of some kind often 
is obtained from industrial concerns through 
damage suits or otherwise.

From the viewpoint of respiratory harm- 
fulness. it is generally stated (though actu­
ally knowledge on this point is by no means 
certain) that the particle sizes of dust (such 
as that of free silica) that affect health ad­
versely upon entering the lungs are those 
that are less than 10 microns in size, different 
persons having different ideas as to what the 
maximum may be—10 microns or 8 or 6, and 
some say that the harm really is done by 
particles less than 2 microns in size. As 
against this, it is stated that fibers of as­
bestos dust as long as 200 microns have been 
found in the lungs of men, and that undoubt­
edly thcse long asbestos'fibers exerted at 
least some detrimental effect.

Since a micron is only about one twenty- 
fivc-tbousandth of an inch, or much smaller 
than the naked eye can see,' it is usually as­
sumed that the larger dust particles that can 
he seer, heating in air, and which settle out 
relatively fast are not harmful to health. 
Certainly, this is not so, as the larger par­
ticles that float in the air (some of them 
100 or more microns in size), if present in 
considerable quantities clog the air passages 
to the kings, some of which have agencies 
that un'ier ordinary conditions intercept dust 
particle; before they can reach the lungs and 
this clogging then allows the smaller and 
probably most dangerous dust to enter the 
lungs unimpeded.

A common-sense opinion as to  w hat con­
stitutes an atm osphere so dusty  tha t dust- 
prevem iv: action should be taken is that 
any atm '.sphere in which d u st can he seen 
hy the nixed eve is too dusty, not only for 
health 1 u: also, at least in m any cases, for 
safety ar.i efficiency. If  the visible dust is 
climina: - . much of the invisible o r  probably 
most (...nuerous dust will unquestionably 
have a!:', i.ccu rem oved and very  likely the 
health m '.veil as » th e- j-azarns-snuch mini-- 
mined o- even nem o'¿rtSm erf ■rr.-rI , ....

A fter tl visible < l v € f % i . b e c n  r c n i o * 5 8 ;  it 
may h ■ •■••essary, uBQjfiuzcn’.e conditions or 
with -> rypes of f s f iC  to m ake more in-
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'.ricate in'. litigations as to the occurrence of 
invisible 'lust, using the impitiger, konimctcr. 
or other instruments; but unless litigation is 
in effect or threatened, those intricate 
studies are relatively unimportant it the 
visible dust is eliminated from the air ot 
working places.

Prevention Is Best

Manifestly, if dust is not produced, it can’t 
get into the air or become harmful other­
wise; ar.d some relief from dust troubles 
In industry can be achieved by using con­
struction. practices, processes, or equipment 
that tend to eliminate dust formation.

In designing and equipping the places in 
which employees must work, the forward- 
looking industrialist will be wise to prevent 
the making of dust or to control it if it 
must be made, by using machinery, methods, 
processes and construction with dust-elimi­
nating characteristics rather titan those that 
produce or spread dust, even though some 
additional expense in construction or opera­
tion may attacli to the dust-prevention fea­
tures. Toe emphasis new being placed on 
dust in its various phases and the expense 
which cost may cause make it almost im­
perative that in the future much more 
thought be given to dust prevention and 
handling than has been given in the past.

For instance, processes or practices that 
produce excessive dust should be discarded 
for others that produce less dust, or they 
should : e isolated somehow, such as by 
housing them tightly in a separate part of 
the plar.t or using them at times when the 
least number of persons would be exposed to 
them or when there is ample time to remove 
the dust from the atmosphere of the working 
places. Such installations or practices must 
be operated efficiently at all times, however. 
Commrr. sense should he used in handling a 
dust ccr.trol device or method; certainly it 
is foolish to use an elaborate exhaust system 
to take the dust out of part ot an establish­
ment a.-.ii then exhaust the dust-laden air at 
such punt or in such manner that it will :,c 
taken into the same or some other part of 
the establishment or into an adjacent' one 
through doors and windows.

If dust must be formed, several effective 
methods are available to prevent the dissem­
ination of dust into the air or into places 
where it may cause trouble. Among these 
are we: methods, such as wet drilling in­

stead of dry drilling, wet crushing irtstead 
of dry crushing, wetting or washing do«, 
floors, walls, and rock faces. In general the 
use of water in industrial processes ami 
otherwise is one of flic most effective avail, 
able aids in the prevention of air dustiness, 
even though in some cases wet drilling does 
give off some dust. Notwithstanding a 
growing tendency in some quarters to decry 
the effectiveness of wet methods, up to now 
(lie use of water is probably our best defease 
against dust dissemination, especially in min­
ing and tunneling.

Dust-exhaust devices, such as hoods, traps'- i 
for drilling, etc., have a definite place in dust ■ " 
control, particularly in surface plants and ' 
operations. Under some conditions exhaust- 
systems. when well installed and kept in re­
pair and operation, not only remove dust but', 
also more than pay for themselves in dollars 
and cents value of recovered dust It costs 
approximately $7,000 to install such a device r 
in a surface plant processing one of the; 
metals, and the value of flic dust recovered"-; 
daily averaged about $23. In addition, they'1 
device kept the air of the plant as well as'v 
the surrounding walls and other surfaces“' 
practically free of dust.

On the other hand, the use of dust tnips v 
in dry drilling, while definitely applicable »A 
certain types of surface or near-surfare 7 
rock-excavation work, has not been found,, 
applicable to general rock-drilling practice is  ̂
underground work. There are several rea-_:. 
sons ior this, some of which may be over-. - 
come in time. • ' ’A"

Some types of rock cannot be drilled dry 
with any degree ot effectiveness, and as yet . 
the available types of rock-drilling traps arc 
not workable witli wet drilling; if dry jW'" 
ing can be done, the traps ordinarily will do . 
a good job of removing the dust from drill-.. 
ing, but this will leave the rock surfaces... 
(top, sides, and floor in many cases) dry, an 
subsequent operations (blasting, muckinf | 
timbering, hauling, etc.) will throw into toe . > 
air dust certain to be created in large qua" j .f  
ties by the other processes. The dust thtx . 
thrown into the air will settle on dry sur l
faces, readv to be thrown into suspenf10''■ ■ Dustsubsequently by any or all activities.
traps arc somewhat cumbersome, espw-1 \  .
when used in the more or less confu1 u , 
places in mining and tunneling. ■ j
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H'iltom the a,r or hs concentration can be 
'’■“kept so diluted as to render it practically

«termless to workers ; ventilation can mini- 
¿ute dust hazards of.almost all kinds, iu- 
Tiuiiuding spontaneous combustion, though it 
"•%aay enhance hazards of dust cxplosibility in 

iisome instances. In some cases ventilation 
ijl should be induced by exhaust methods, but 
I^jn others forced or blowing systems arc the 
Vynore effective, this being particularly true 
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- -openings in many tunneling and metal-min- 
i ing operations of the future, and. notwith­
standing the violent objections this 

suggestion will raise, there are good reasons 
for believing that in many cases there would 
be definite dollars and cents savings if the 
parallel-opening system, with its numerous 
ventilation, health, drainage, and other ad­
vantages, were used instead of the present 
one-opening system, with numerous disad­
vantages and hazards and with about its only 
real advantage the fact that its use is and has 
beer, customary.

Dry drilling is unquestionably the dustiest 
work in mining, tunneling and quarrying, ami 
it continues to be used far loo much in the 
United States; certainly, if dry drilling is 
allowed at ail, it "should .be dime only with 
•*uger twist drills or with the simultaneous 
use oi up-to-date dust trap-.

Wet drilling as practiced in the United 
otates, with water forced or drawn through, 
t.ie drd! steel by menus o i compressed a;r. 
13 ¡tow under fire a- producing relatively

large quantities of dust even though the ma­
terial floating in the air usually is w et; some 
of this criticism is undeserved but, some of 
it is legitimate. The trouble is due largely 
to the iact that the holes arc collared or 
started dry and, in some cases at least, arc 
drilled dry for several inches after starting, 
and the dust created by this dry starting im­
pregnates the usually stagnant air of the 
ordinary underground-tunnel or metal-mine 
working place for much if not most of the 
working shift.

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

When present 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 experimenting with rock drills that do 
not allow compressed air to go through the 
drill steel but require the water to be forced 
through the steel by its own pressure; such 
drills arc said to produce less dust than the 
usual types in which water is sent through 
the steel by compressed air, but the.practica­
bility of the newer type.of drill is question­
able and it has been used relatively little in 
the United States or Canada.

Must Use Judgment

However, air dustiness can be kept well 
whhin safe limits if modern types of wet 
drills are operated with care and judgment 
it; collaring wet with plenty of dean dirt- 
free water; it the drills arc kept ip good re­
pair; if the r roportion of water and 
.-.-impressed air flowing through the drill 
-tcei are adcuuc.eiy regulated: if the c.x- 
hau.-t from the '¡rill is prevented from im- 
pinginv on near:;;,' dusty surfaces of muck 
piies. floors, wall;, or timber; thereby throvv- 
::g dust into am i..if. iiuoiar-a;
easilile, the H p i  upper holes is re­
bated to a miufiSS&yitS'upper holes, whether' cpr.rivj . .no--
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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 quantities of finely divided 
dust, blasting with the heavy charges of ex­
plosive required in many mining and tunnel­
ing operations also impregnates the 
surrounding air as weil as the muck piles 
with considerable quantities o f poisonous 
gases, such as carbon monoxide, oxides of 
nitrogen and, in some kinds of rock, hydro­
gen sulphate and other dangerous sulphurous 
fumes, practically all 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 disease are of the opinion that 
the breathing of even small quantities or 
percentages of extraneous or hamiul gases, 
such as carbon monoxide, oxides of nitrogen, 
hydrogen sulphide, etc., inflames or other­
wise adversely alTccts the respiratory organs, 
especially the lungs, and makes them much 
more easily and readily susceptible to harm 
from the breathing of dust particles.

Past blasting practice most certainly must 
be modified and reformed if the employer 
is to avoid heavy penalties in compensation 
and other charges due to the inclusion of 
legislation on occupational diseases (one be­
ing dust disease) in the laws of the various 
States. If at all feasible, blasting should be 
done at the end of the working shift or on 
an olT shift, and the dust- and gas-laden air 
should he removed or thoroughly diluted 
before the men return to work.

Ventilation is, of course, ,-.:i essential 
agency in cleansing the air where blasting 
has been done, but in addition to.ventilating 
the place it sliouTcf be tlioroughly wetted' 
(walls, floors, roof or top, timbers, etc.) be­
fore blasting is done, and a water blast 
should be kept in effect during and after the 
blasting; the region should be thoroughly 
wetted upon return :o the face region after 
blasting, and the muck pile should he kept 
well wetted at all times while loading it out. 
as the water not oniy tends to allay the dust 
but also cither ab=orbs or otherwise aids 
iu the dilution or elimination of harmful or 
poisonous gases from blasting, which usually 
cling to the blasted material.

In general the larger the quantity of n. 
plosive used, the more finely divided it, 
blasted material, the more heavily the air ', 
impregnated with dust and smoke, and & 
greater the quantity of poisonous gases lcj 
at the places; hence, methods should be us« 
which will tend to reduce the quantity c< 
explosives used and of gases and dust pm! 
duccd. In this it will be found that the a* 
of stemming or of some types of blastia 
plugs now available will more definitely cu- 
fine the explosive; hence, increase its at. 
cicncv and reduce the quantity of explosm 
used and also reduce the amount of poise* 
ous gas produced and possibly reduce it 
violence of the blast and its tendency !i 
produce dust and disseminate it into lit 

•turrounding air. X
And it would be well for users of exp!» 

sives to investigate types of explosives tic: 
are known to give off minimum quantise 
of harmful gar .is- on detonation and ton*, 
them; also tk. elimination of the use#' 
fuse and tile s ititution of electric blastgf ( 
would aid in r icing the amount of poisoc- ; 
ous gases tre blasting. Explosives ltd 

•have been held in storage too long or tfi 
have been stored tinder unfavorable cat . 
tlitlons as to moisture and temperature, a» 
likely to give olT maximum quantities c: 
harmful ga'es if they detonate at all; box* 
utmost care should he taken in the stones 
of explosives and to see that they are no: 
held in storage too long before being us*j

Respirators Available y.

Dust respirators of various tyiies are no* 
available for use in excessively dusty atnwv 
phercs, and vChllc they are cumbersome j 
have numerous features that make ltvw  ̂ . 
undesirable for constant wear througllOL''_ 1 
working shift (though they can be *•£ ; 
readily for several minutes at a time), t-- i 
do give adequate 
against dust but gi 
tion against cither 
gases. Dust respir 
as being temporarily u-eful for cmcr>tc"‘__, ; 
only, whereas protection for workers o?1“ j 
dust should lie move sulisiautlal. .':jj
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ante it into ike

• users ot exp!», 
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a of the use of. 
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.mount of poisett- 

Explosives that 
too long or that 

tin' Table coa-: 
1 v rature, art 
um quantities of 
■nte at a ll; her.ee 

ten in the storage 
■ hat they are ot* 
.•fore being u-et

ailable

feasible,
¡tructurcs,

n dust-tight compartments or 
the tightness of which should be 

.! 'jintained; ledges or surfaces on which 
' . . ( may lodge and accumulate, to be
I ’ ¿-own into the air by some shock or move- 
j ‘ ’-I'.j-^nt, should be changed to prevent oppor- 
'• iiaity f° f suc  ̂ acct--rrlulat‘on, or, if this 
I :- |3.mot be done, such surfaces should be 
I -  .. (jomed periodically by vacuum process, by 
* •- washing down, or by sweeping Cthc latter 
' . Icing a relatively poor method, am] should be 
, - joployed only when as few of other workers 
i'-U aJ possible are preser.t) ; floors should be 
•'’•¿ kept as free of dust as possible preferably 

Jjv- washing them with water ; and, certainly, 
■■''air for thé working places should not come' 
••'i fi-oat dusty sources.
g i  Physical examinations should play an im- 
' ¡portant part in the drive to minimize health 

" .¿harm from dust in industry, but so much 
controversy has been aroused because of 

that their effectiveness has been largely 
s-fqrpnrilified. Unquestionably, every person cm* 
•ï^iloyed in an industry where considerable 
•^ •d à t may be found in the air should be rig* 
¿^•idfy examined by a competent doctor pre- 
:^«Wous to employment, and if the examination 
¿vVreveals the presence c: respiratory trouble, 
if.-Athe person should not be employed; this'is 
•iïJÿ.esiiecially true if tuberculosis is indicated. 
.*>- At six- or twclvc-mor.-.h intervals every per- 
*f*._'5on in dusty industry should submit to » 
•"!'• rigid physical examination; and if disease is 

shown to be dcvclopirc. the victim should lie 
transferred to nondusty employment if such 
is available. ■Handlinc rhvsical examir tiotts

in a manner fair to the worker as well as to 
the employer should be worked out, and it 
must be admitted that to date this has not 
been done at ail adequately.

Prevention of dust disease is chiefly an 
employer responsibility he should shoulder 
willingly, not only to safeguard the health of 
persons in his employ but also to relieve his 
firm Of the heavy financial burden likely to 
be thrust upon it by compensation or legal 
authorities, should employees become af­
flicted with dust disease; and when one takes 
into account how little is known as to the 
cause of the disease and how to relieve it if 
it is incurred, it would seem to be the acme 
of common sense to do anything practicable 
to reduce the dust content of the air of 
places where employees must work. This 
does not mean that the employee should not 
help himself, as it is manifestly as much to 
the interest of the employee to avoid dust 
or any other occupational disease as to avoid 
haying accidents. However, information as 
to occupational disease (including dust dis­
ease) is not readily available to the worker 
in understandable form, and the employer 
should carry on an educational 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
heartedly in trying to eradicate these dread 
diseases from industry or at least control 
ihcm to a far greater extent than has been 
done.
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Safe Practices in Use of Heavy Construction Equipment
By E. A. BLA N PIED

Safety Engineer of Kansas City Bridge Co., Kansas City, Mo.
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skilled labor, differs greatly from the more 
complicated bridge work which uses mostly 
'killed ar.d semi-skilled labor under greater 
hazards.
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handy man about the*
-.es into the dispensar 
g of a fine itching tau, 
nurse notes the condition 
the work. He states 
■o years and has been f a  
sf work. He has beeti ot$
:k ends, but does not thitdei 
:d to poison ivy, although"! 
not know what it looks I 
ut at present but will bet 

tort. The nurse knciwsj 
o f the drafting rooctf^ 

jpon inquiry finds that a ¡* 
k is to carry blue prints'*^ 
5m. A new process has 1 5 * 3  
blue printing within the .h3 a

^^'compensation for industrial disease 
*Ulity a1 1 time when new legislation is 

J e n a c t e d  so rapidly, but most of the im- 
fcfit industrial states now compensate 

otne or all of the conditions which can 
Sriboted to occupational diseases. Some 
Tilanket coverage for all such condi- 
1 while others name specific diseases or 

afic occupations. There have been in- 
i to both employee and employer, but 

'time and increased study of conditions

we shall eventually arrive at fairer, more 
equable adjustments.

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

n is given routine prelii

stion is submitted' to th eT lS s  
•rival, and when, next day;
• s much worse, the diagnpsuL* 
nehed. The doctor makes jT  

anges the man’s job, the C._. 
up.. =nd the nurse desernSV;. 

ping steer the case intotKTvl
’ Is. she not known someT’l

!ur contact dermatitivorT 
the work, and had she "¡$1 a" 

proper authorities in the draftO 
■c case might have become'' 
e the doctor saw it, and it 
:n into disability and compea-

nnee of occupational diseases is 
c overlooked now that so much 
in the press on the subject 
proximatcly 50 million people 
■ioved in the U. S. at the pres- 
f these, about 15 million art 
idustry. A statement is made - 

S. Public Health report that 
-d we are spending five billion 
illy for compensation and other 
injuries and occupational <fis- •

'.-ii'
. only a small percentage of this 
for occupational diseases, while 
.¡m a much higher figure. But 
'award a reversal o f this. Aco- 
een controlled to a great exten!

• cost is decreasing, while occu- ■ 
cases, though probably not m- 
certainly receiving a great deal 

on than heretofore.
.tcs to state how many states no*

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

Consolidated Water Power & Paper Co., Wisconsin Rapids, Wis.
'« extent to which the nurse enters into 
sickness prevention program depends 
¿ the type of industrial medical service 
ibined.
ime industrial plants maintain a nurse 

rily for their Employees’ Benefit Asso- 
fion, and thus her work is Chiefly that of 
fare. She administers not only to the 
:bers, but to their families as well.

_ Tut a fine opportunity she has to influence 
’iBch employees and their families to a 

" aer understanding of good health and 
ler living. For after all, the problem oi 

£Sdcness prevention concerns not only the in- 
ildividual employee, but also his family.
.^;To fill her place successfully in such a 
yPrograro the nurse must recognize one basic 
¿fnaapie—she must be a humanitarian, and 
'^re?irdless of the problem_confronting her . 
vibt must give relief through aid or counsel, 
Whichever the case may be. She must have 
vpowledge of the personnel she serves, their 
&t°d<s of living, their idiosyncrasies, their 
Jpuiailies and environments. By keeping her 
I P ' , 1» the ground constantly she learns of 
jgjeir problems so that she may then solve

^Naturally a knowledge of the community 
Hmred is vital, for often through construc- 

i?*« criiicism-she is able to elevate the health 
Standards through better sanitation and civic 

jgiridt.
:§*V'P«rhaps a better conception of the sickness 
»^evention program in connection with wel- 
|jfare work mav be had by actual case anal-

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

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

At one time the doctor had said he should 
have an X-ray of the stomach, but he com­
plained that this would cost him $40 which 
he couldn’t afford, and anyway he couldn't 
get away from work when he wasn't sick.

I finally made him realize that he was 
losing much more time and money being ill 
every two or three months, losing four or 
five days at a time, than if he were to find 
out just what did aii him and then do some­
thing about it.

I took him to a clinic which was conducted 
on a part-payment basis, and complete ex­
amination was made with X-rays and blood 
work. After he was «wjiqged of the neces­
sity of a proper diet. J^^ti^eks beSmF'ftss ■ 
frequent, he gained *fgg&.f!4nd watajnuch ; 
pleasanter fellow at -*"**
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In another instance an employee's wife had 
undergone an operation at a local hospital. 
Visiting her later at home, I learned that she 
was recovering satisfactorily but that there 
were desperate financial troubles. The hus­
band earned 92 dollars a month. There were 
seven boys in the family, the oldest 18 and 
unemployed. Questioning the children, I dis­
covered that one, aged 12, was graduating

attention through bulletin boards, ma* 
meetings, news items and personal coal: 
tacts. _ -r-j-

3. By advising and assisting the ea? 
ployee in securing correction of physia£ 
defects and social maladjustment.

The following case is an example:
An employee had repeated attacks

, . .  B rheumatism and.-had-been advised by the;trom school but did not even have a gradua---- “  , . . .  ™ “*<■
tion suit. His father couldn't afford it be- ! ? ! ly i / 5'“ 3?  u' h‘Vbut he did not know where he would get &cause he was paying $5 weekly on his wife’s 
$90 hospital bill. He was taking care of the 
doctor's bill by doing some repairing and 
cleaning in his office.

After discussing the problem with the em­
ployee, I visited the hospital authorities. 
Hearing the story and realizing the effort 
the man was making, the hospital gladly 
discounted $30 from the bill. Payment of 
the remaining $30 was made by the Em­
ployees’ Welfare Loan Fund, and this is turn 
was deducted from the employee’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 
employee was immeasurable.

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

Here, again, her knowledge of the person­
nel is indispensable. She should review the 
personal record of the employee with the 
employment manager to obtain a better un­
derstanding of the individual. This should 
be followed by a study o f the employee’s 
job; where he works and under what con­
ditions, especially sanitation; the product 
manufactured and the raw materials it is 
made of. There the nurse may obtain valu­
able information as to latent hazards that 
eventually may affect the health of the em­
ployee. oftentimes recognized too late to 
cure effectively.

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

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

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

I
plan whereby ota|

necessary dental fee.
We had introduced a 

employees were allowed dental services, «5 
special cases, through the Welfare AssoaaS 
tion. If an employee were a reliable woA^ 
man and had been with us for more than 
months, we had an opportunity to invesi& 
gate his financial condition. If he were hoolj 
est but having a difficult time establishing 
his credit, he was given an order to one o5 
three dentists whom we were assured » r e  
giving our employees fine dental care atT| 
minimum charge. The dentists were glad leg 
render this service, for they were not odn; 
sure of their accounts but were also increase 
ing their practice by developing new contacts? 
This employee as well as many others; 
profited by the plan.

The following are only a few exampii 
of a nurse's function in an industrial heall 
program:

A sudden increase in the number of 
lete’s foot cases indicated that someone■ tiSa carrier and was spreading the germs in 
shower rooms. A suggestion to the sv 
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Egitilation, suggesting proper air-condilion- 
or protective equipment to eliminate this 

“gjard.
¡fit is quite true that such a program pre- 

nts * real problem in selling the idea of 
Sickness prevention to executives—but pa- 
Sjieice and frequent reference to the time 
most t h r o u g h  sickness w il l  eventually bring 
Eresuits.
m&j wish to quote a few paragraphs from the 

¡borts of disabling illness among industrial 
nployees in 1936 as compared with earlier 
jars. This report was released by the Di- 
Sion of Industrial Hygiene of the National 

^Institute of Health and compiled by Dean 
IK. Brundage.

Respiratory D iseases
___The respiratory group of diseases ac­
counted for most of the increase in the inci­
dence 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 
fc higher incidence rate in 1936 than in 1934 or 

j93S.
The frequency of influenza and grippe in 

^1936 (1.5.1 cases per 1,000 men), was 19 per 
Itcent higher than the rate for 1933 (12.7 cases 
yper 1,000 men) and SO per cent greater than 

Xt.for 1934 (10.1 cases per 1,000 men). Xever- 
-iytheless, the rate for 1936 was 4 per cent be- 
J ‘. low the average rate (15.S) J.: (he preceding 

"five-year period."
» “Another development o ' an unfavorable 

nature was an increase in the number of 
eases of bronchitis, acute and chronic. In 
1936 this disease occurred at a rate of 4.8 

’ cases per 1.000 men which was 41 per cent 
above its average incidence during the years 

- 1931-1935. The incidence of diseases of Jhc_ 
■v Pharynx and tonsils in 1936, although 4 per 

Re cent higher than in the preceding five-year 
£  Period, was below the rate for 1933. The 
«  rate for pneumonia (all forms) in 1936 (2.6 
i PWes per 1,000 men) was 13 per cent above 
•. •he rate for 1933 (2-3 cases per 1,000 men),
• and in turn exceeded the rate for ar.y year 

since 1929. Among the industrial policy- 
.- holders of the Metropolitan Life Insurance 

Company, the death rate from this disease 
in_l536-as*,compared with 1935 increased 3 
P«r cent."

£! “Other diseases of the respiratory system.

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

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

“Rheumatism, acute and chronic, which 
showed definite improvement in 1934 and 
193S (4.0 cases per 1,000 men) as compared 
with earlier years increased to 4.2 cases per 
1,000 in 1936. This rate was below the five- 
year average. Diseases of the organs of 
locomotion, except diseases of the joints, oc­
curred at a rate o f  3 2  cases per 1,000 men 
in 1936, which exceeded the rates for 1933, 
1934, and 1935, as well as the average for 
1931-1933."

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

A good share o f the sickness prevention 
program is education. Few employees, for 
example, realize that they have more leisure 
time than they have ever had before. The 
employee should be taught to use this with 
discretion. Today we practically have a na­
tional 40-hour work week, and allowing at 
least 56 hours for sleep, we find the employee 
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 companiagiMqnprovide excellent 
material for thes<jr2 lieSffions.''‘a!iOHr'.-state 
and national healt@ KnBteents tare glad to 
furnish valuable iiJjBgBgSHbn frqyyf Charge.

j?.f> . --!
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timely health topics arc useful. Articles', 
plant magazines arc  tar reaelnnj. and pi,' 
envelope insert-I discussing health topics ¿j-]. 
proved beneficial.
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TUESDAY AFTERNOON SESSION  

October 12, 1937

opening session was called to order 
UEyron 0. Pickard, Pacific American 

_ ttaiship Assn., San Francisco. Calif., pro* 
iff»-.chairman of the section. Car.tain E.

C. Holden, Jr„ United States P. and I. 
Agency, Inc., New York City, general chair­
man of the section, submitted a review of 
the vear's activities.

The Advancement of Safety in the American 
Steamship Industry 

By R. J. BAK ER

President, American Steamship Owners' A ssociation, New York City 

‘‘tanccment of sat'etv at sea the

i_u.ii.
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,ln «ndlcss process of 
 ̂ aâa'î t0 compare the present
••»¿j f '"ward safety with the one of 

t  Vîcv T i'.'/ cars *?o, a; indicated in an 
in tlle "Nautical Magazine 
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4. Drunkenness and revelry;
5. Mutiny and insubordination;
6. Discord and dissension:
7. No devil being on board ;
S. The devil having been let loose.
Today our reliance on safety a: ,ca is 

placed in the resuits of the navigation iaws 
of the country; the ice patrol; study o: ice 
and current conditions; load line ar.d -tow ­
age regulations; removal of derelict*; in­
stallation of safety devices which provide 
the best available fire diftgS&SJtoand extinc­
tion apparatus: coiistrJH^jg^|ft;uir;-ir,eiitT“ 
which will enable an i aBSiifcefred -¡dp to
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TUESDAY AFTERNOON SESSION  

October 12, 1937

' The session was called to order by Gen- 
v  eral Chairman C. M. Allen. The American

Rolling Mill Co, Middletown. Otiio. who 
introduced the speakers.

Safety as a Morale Builder
By ROY W. K ELLY

Chief. Personnel and Training D ivision . Soil Conservation Service. 
W ashington, D. C.

The maintenance oi morale is readily con­
ceded to be one of the major objectives of 
management. Whether the executive is re­
sponsible for building k  tomotives, making 
mattresses, managing a Government bureau, 
or commanding an Army division, his suc- 
ctss is dependent in large upon keeping tip 
the morale oi his associates.

All of us tend to be inlucnced by, and to 
* “Piet and. kept in a most unsatisfactory 
hlmc oi mind bv unsatisfactory living or 
"orbing conditions. If v. e want high morale, 
"e must expect to pay c instructive attention 

such matter; as wag-::, hours, working 
conditions, basic causes fvr grievances and 
Cc,mplaints, improvement sanitation, elimi-

futurc of one's earning power and doubt as 
to opportunities for advancement and for 
satisfying achievement.

These are all recognized as matters prop­
erly belonging in the ficid of personnel ad­
ministration or labor management. They 
arc mentioned merely tor the sake of point­
ing out that safety is an integral part of this 
functional field. Organization for accident 
prevention and the maintenance of the satety 
program, it they arc to contribute to im­
proved morale, must be planned and carried 
out with a view to their direct relationships 
with these other essential human factors m 
management. This is a point on which there 
is much diversitv of opinion as well as

:;a‘:°n oi unnecessary and proper practice.
gating, lighting. ami ver illation ot tlie work Nevertheless, the expericuce “ i
:‘-âce. Pcrhar»* no othe : cau>cs contribute ¡¡janizatiuus tends to indic ífS Í f^
*ri0rc to lowered morale :!-.an 2 feeling ot in- program cannot hope Jo
ccurity in ..ne'? occuv". «’car as to the h.ow well planned, «nie:: ; p §
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■usibiiities as to the inspection, lub, 
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During lAid 111,000 American citizens died 
in accidents. Sixteen per cent, or IS,000 of 
them, met death while employed at occupations 
irom which they earned their livelihoods and 
so arc called industrial fatalities. The remain­
ing 93,000 accidental deaths arc broadly re­
ferred to as public fatalities; at least, they 
were non-occupational.

The ratio of public to industrial deaths/ |  
more v.an six to one. It is obvious that tits 
broaden need for safety is outside and w* 
tvithir. the ranks of industry. Whether °r/U  
industrxltas any responsibility for these Pu“' 
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MONDAY AFTERNOON SESSION  
October 11, 1937

The session was called to order by Gen- Gas Cr, Dallas, Texas, who introduced the 
oral Chairman A. W. Brceland, Lone Star speaker- and directed the discussion.

Industry’s Responsibilities in Community Safety
By H EN R Y  W. BOGGESS

Superintendent o f  Safety, Sinclair Prairie Oil Company, Tulsa, Okla.
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R. A. E dwards. San Diego Consolidated Gas X Elec Co., San Diego, Calif.
A. X. Klinge, Public Service Co. of Colo., Denver, Colo.
H. S. Licht, Xcw Y'ork State Electric &: Gas Corp., Geneva, XL Y'.
C E. McB ride, Xorthern Indiana Public Service Co., Fort Wayne, Ind.

. E. P. Xoves, Central Maine Power Co.. Augusta, Maine 
. H. E. Shedd. Appalachian Electric Power Co., Dlucneid. W. Va.

. . J. R. Steele, Oklahoma Gas & Electric Co., Oklahoma City, Okla.
¡blislics and Contest Committee Chairman—Charles S. Bowden, Ohio Public Service 
■ Co, Alliance. Ohio.
{metiers (Past General Chairmen)—
LA John .1. Baraoa, The Laclede Gas Light Co, St. Louis. Mo. (1936-1937)
■¿YE. S. Beaumont, The Peoples Gas Light & Coke Co, Chicago, 111. (1930-31)
;; C E. Boulet, Wisconsin Public Service Corp, Milwaukee. Wis. (1932-33)
L' C. A. Doeller. Dayton Power S: Light Co, Dayton. Ohio (1931-32)
'•.'Junes B. Douglas, The Philadelphia Gas Works Co, Philadelphia, Pa. (1910-17)
V Roy M. Godwin, Philadelphia Electric Co, Philadelphia. Pa. (1935-36)

'X-E.J. Kreh, Philadelphia Co, Pittsburgh, Pa. (1934-35)
■ iyAYius Maclacuan. Electrical Engineer, Toronto, Out, Canada (1919-20)

B. E. McCulloch. Bureau of Safety, 20 X. Wackcr Drive, Chicago, 111.’(1925-26) 
Oeotce O pp, Detroit Edison Co, Detroit, Mich. (1926-27)
F. M. P epper. Illinois Cell Telephone Co, Chicago, 111. (1933-34)

.. C. J. Rutland. Texas Power X Light Co, Dallas, Texas (1927-2S)
C B. Scorr. Bureau o i Safety, 20 X. Wacher Drive. Chicago. III. (1917-15) 

t B- F. \\ Enn, West Penn System. Pittsburgh.. Pa. (1925-29)
■Ueicl Representatives—
. C. I. Gefyeht, Consolidated Edison Co. of X. Y’„ Ir.c, Xcw Y ork, X. Y'. (A.G.A.)

L M. Smadoett. Georgia Power Co, Athens. Ga. (E.E.l.)

TUESDAY AFTERNOON SESSION  
October 12, 1937

scsoon » a -  vailed to order 
- I-srad;,. Laclede Gas .Light C o,

Louis. « ito  ¡ntrodu(t<jji~l^Kspeak
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Quarry Section

Officers 1936-37
ŷ Qpurol Chairman—Alexander F oster, Jr., Warner Co., Philadelphia, Pa.
^Jut-C hairm an— R l 'S S E L L  R a r e y , The Marble Cliff Quarries Co., Columbus, Ohio.
¿ ¡tertiary and A'eras Letter Editor—X. B. S ipe, J. E. Baker Co., York. Pa.
’■ fmter Committee Chairman—H. F. Yottee, The General Crushed Stone Co., Easton, Pa. 

.•¡Publicity Committee Chairman—J. R. Boyd, National Crushed Stone Assn., Washington, 
:SCD. C.
HsielCtiiS Committee Chairman—W. W. Adams, U. S. Bureau o( Mines. Washington, D. C. 
.fjiirmbers at Large­
st V. P. Ah earn. National Sand and Gravel Assn., Washington, D. C.

Willum H. Baker, J. E. Baker Co., York, Pa.
0 . M. Graves, The General Crushed Stone Co., Easton, Pa.
S. Walter St.utfer , Xational Lime Association, Washington, D. C.
A L. Worthed. The New Haven Trap Rock Co., New Haven, Conn.

;jvr

i&y Officers Elected for 1937-38
pitterai Chairman—A lexander F oster, J r., Warner Co., Philadelphia, Pa.

;Vkc-Chairmaft—Russell R asey , The Marble Cliff Quarries Co., Columbus, Ohio. 
jJÇterttary and Xer.es Letter Editor—X. B. S ipe, J. E. Baker Co., York, Pa. 
yhrier Committee Chairman—H. F. Yotter, The General Crushed Stone Co., Easton, Pa. 
nfuilicity Committee Chairman— I. R. Boyd, Xational Crushed Stone Assn., Washington,

c.
"^titties Committee Chairman—W. W. A dams, L\ S. Bureau o: Mines, Washington, D. C. 
■ Vtnitrs at Large—
•;.! V- P. Ahearx, Xational Sand and Gravel Assn.. Washington, D. C.
,a'. G iunsi H. Baker. J. E. Baker Co., York. Pa.

0. i[ . Graves, The General Crushed Stone Co., Easton, Pa.
S- Walter Stauffer, Xaiionai Lime Association, Washington. D. C.
-1- B. Worthe.v. T.he Xcv Haven Trap Rock Co., Xe tv ri aven. Conn.

f. Quarri- Section met jointiy with tlte 
I • 1 Section. A record o i the procccd-
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Accident Prevention Equipment Manufacturers 
\jÿho Exhibited at the Twenty-Sixth National Safety Congress

and Exposition

Kansas City, Mo., October 11-15, 1937

Exhibition Hail— Municipal Auditorium

■¿¡¡c Protection Equipment Co., Inc., Pittsburgh, Pa.
Gas Masks,

¿perusing Displays, Inc., Covington, Ivy.
y'.Safety Education Materials in Display Form With Moving Message..
Jetoa Casgalty & Surely Co., Hartford, Conn. 
t5. Safe Driving Tests, Safety Educational Films.
IS. Aloe Co., St. Louis. Mo.

First Aid and Hospital Equipment, 
teerican Abrasive Metals Co., Irvington, X. J.
•>"- Safety Treads for Walkways and Safety Gratings.
•Viwricaa-LaFraiice and Foamite Industries. Inc.. Elmira, X. V.
•■•.■Fire Protection Equiprr,cm.
hstrican Mutual Liability Insurance Co., Boston, Mass.
J Insurance. Workmen': Compensation, Property Damage and Genera. Automobile, 
laerican Optical Co., Southhridgc, Mass.
■ Head and Eye Protection Products.
- la e r ic a n  Safety Tank Co.. Kansas City, Mu.
¡/Automotive Fuel Sup ply Tanks.

Inc., Chicago, 111.
".Auxiliary & Emergency Stretcher First Aid Equipment, 
r^cnatic Trank- Control Corp.. St. Paul. Minn.

"Frame Actuated Control Equipment

^^M anufacturing Co.. Rock M aud, 111.
; i j ' i t t v  Inspection and Correction Equipment.
1<ad:x Products Corp., Sr,:::n Lend, lud.
1 ¡Automotive Equipment.
^■SivalU & I'ryson. Inc.. Kansas City, M>'.

Heads. Tank- and Pressure Vessels.
V. ash fountain Co.. Milwaukee. Wis. 

t;.. ,rf'ui’ Washing Eqnn t-.-.-nt.
Shoe Co--St.-D .uf".

7ctly and Women’s Safety Siiocs.

'"tty and Special P u rjo -c  Lights and La

■ .; .si
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R. H. Buhrke Co.. Chicago, ¡¡I.
Safety Equipment lor Construction and Maintenance.

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

Burroughs Wellcome & Co.. (U.S.A.), Inc.. Xew York City.
First Aid Kits and Medical Equipment.

Champion Brake Corp., Chicago. 111.
Hand Brakes tor Freight Cars.

Chicago Eye Shield Co., Chicago. 111.
Head, Eye and Respiratory Protective Equipment.

Columbus McKinnon Chain Corp., Tonawanda, X. Y.
Alloy Steel Sling Chains and Safety Hoists.

H. S. Cover, South Bend, Ind.
Respirators and Safety Goggles.

Crouse-Hinds Co., Syracuse, X. Y.
Trattic Signals and Floodlights.

M. E. Cunningham Co., Pittsburgh, Pa.
Safety Steel Stamps and Type Holders.

Davis Emergency Equipment Co, Inc., New York City.
First Aid and Industrial Safety Equipment.

C. H. Dockson Co, Detroit, Mich.
Head and Eye Protection.

DoMorc Chair Co, Inc, Elkhart, Ind.
Posture-Health Chairs for Ctficc and Factory.

Dual Parking Meter Co, Oklahoma City, Okla.
Parking Meter Equipment.

Donald F. Duncan, Inc, Chicago, III.
Parking Meter Equipment.

Eagle Eignal Corp, Moline, III.
Traffic Signals.

Electronic Control Corp, Detroit, Midi.
Electronic and Photo-Electric Equipment.

Elliott Service Co, Xetv York City.
Promotion of Efficiency and Safety.

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

Employers Mutuals. Wausau. Wis.
Fire and Casualty Insurance. Workmen's Cumpin-ation.

Enameled Steel Sign Co, Chicago. 111.
Day and Night Steel Reflecting Signs.

Fairtvav Laboratories. Inc, Belleville. III. ,
Anti-Fatigue and Heat Exhaustion Antidote Tablet' and I lispen-ing Equipment.

Harley-Davidson Motor Co, .Milwaukee. Wis.
Police Motorcycles and Accessory Equipment.

Hercules Friction Grip Co, ICanns City, Mo.
Brake Dressing.

Hild Floor Machine Co, Chicago, 111.
Electric Floor Scrubbing Machines and Vacuum Cleaners.

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

Hoof Products Co, Chicago, III.
Motor Vehicle Speed Control Governors.
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anucnancc.

•' York City.

upmem. 
X. Y.

rk City.

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

({vnson, Westcott & Dunning, Inc.. Baltimore. Md.
Mercurochrome First Aid Antiseptic, Thantts Lozenges.

[„dian Motocycle Co., Springfield. Mass.
Police Motorcycles and Equipment.

• industrial Gloves Co., Danville. 111.
Industrial Safety Clothing.

Industrial Safety Equipment Assn., New York City.
Association of Manufacturers of Industrial Safety Equipment. 

. international Shoe Co., St. Louis, Mo.
Safety Shoes.

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

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

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

Keystone View Co., Meadvillc, Pa.
. Visual Safety Tests.

Walter Kiddc &: Co.. Inc.. New York Cits'.
Fire Protection Equipment.

Kimball Safety Products Co.. Cleveland. Ohio.
Industrial Safety Clothing and Supplies.

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

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

i
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:-'v. Clean

The Lima Cord Sole S: Heel Co.. Lima, Ohio.
Non-Slip Soles and Heels.

Lumbermens Mutual Casualty Co.. Chicago. 111.
Automobile. Compensation and Genera: Casualty Insurance.

Macwhytc Co.. Kenosha. V is.
Wire Rope and Braided Wire Rope Slings.

The Martindale Electric Co.. Cleveland. Ohio.
Dust Respirators and Highway Safety Signals.

McCloskey Torch Co.. Toledo. Ohio.
Bomb Shell Torches and Truck Flare*.

B. F. McDonald Co.. Los Angeles. Calif.
Safety Hats and Respirator*.

Metropolitan Life Insurance Co.. New Y> rk City.
Life Insurance. Industrial, etc.

Michigan Malleai'le Iron Co.. Detroit. Mich.
Traffic Stop Signs.

Milbum Co.. Detroit. Mick.
Protective Creams tor Prevention of Occupational Skin Disease* 

-Mine Safety-Appliances Co.. Pttt-Lureh. Pa.
Safety Appliances and First Aid Materials.

Modern Engineering Co.. St. Louts. Mo.
Welding Torches and Safety Goggles.

Murray Safety Sling Co., lr.e.. Pittsburgh.
Plated Wire Rope Slings.
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National Bureau oi Casualty & Surety Underwriters, New York City.
Safety Service. Casualty Insurance.

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

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

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

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

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

Protcctoseal Co., Chicago, III.
Safety Devices for Hazardous Liquids.

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

Railway and Industrial Engineering Co., Grcenshurg, Pa.
Interlock Systems, Potential and Phase Detectors, Insulator Testers. 

Recce Wooden Sole Shoe Co., Columbus, Nclir.
Wooden Sole Safety Shoes.

Rich Signs Corp.. Wichita, Kans.
Highway Reflecting Traffic- Markers.

Rockuood Sprinkler Co., Worcester, Mass.
Fire Protection Equipment.

Rose Manufacturing Co.. Denver, Colo.
Industrial Safety Equipment.

Safeguard Electric Co., Inc., Brooklyn, N. Y.
Shockproof Portable Lamp Guards.

Safety Engineering. Alfred M. Best Co., Inc., New York City.
“Safety Engineering,” Insurance Publications and Reports.

The Safety Equipment Service Co., Cleveland, Ohio.
Goggles and All Types of Accident Prevention Equipment.

Safety First Shoe Co., Holliston, Mass.
Safety Shoes.

W. H. Salisbury £r Co., Inc., Chicago, 111.
Linemen’s Rubber Protective Devices.

Shepherd Safety Shoe Corp., Chicago, 111.
Safely Shoes.

The Spencer Turbine Co.. Hartford. Conn.
Industrial Vacuum Cleaners and Dust Collection Equipment.

Standard Safety Equipment Co., Chicago. 111.
Industrial Safety Equipment.

Stonckouse Signs. Inc., Denver, Colo.
Accident Prevention Signs and Tags.

The Strauss Co., Pittsburgh, Pa.
Safety Belts, Safety Hats, and Foot Guards.

Sugar Beet Products Co., Saginaw, Mich.
Industrial Soaps.

The Surety Rubber Co., Carrollton. Ohio.
Linemen's Safety Equipment and Synthetic Rnhbcvrfrilustrial Equipment. 

The Surty Manufacturing Co.. Inc.. Chicago, III.
Dust Counters. Exhaust Units, Safety Guards and 

S-W Supply Co., Girard, Kans. mr-n -ati
Highway Railroad Signals. « S f i f
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Safely Equipment Section

freeway Signal Co.. Oklaltotvta City, Okia.
Safety Signal Equipment.

Traffic Bov, Inc., Canton, Ohio.
School Zone Traffic Warning Signs.

United States Steel Corporation Subsidiaries, Pittsburgh, Pa. 
Y Steel Products and Cement.

\tahlert Products Corp., Brooklyn. .\r. Y.
), Industrial Safety and Fire Protection Equipment.
-iVeaver .Manufacturing Co., Springfield, 111. 
it. Automotive Testing Equipment.
West Disinfecting Co., Chicago. 111.
5." Products for the Promotion of Industrial Sanitation, 
ibe Western Union Telegraph Co., Kansas City, Mo.

!*' Communication Service, 
ivillson Products, Inc., Reading. Pa.

Personal Protective Devices.
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Textile Section

Officers 1936-37
Qettcral Chairman—T. A. W ilson . North Carolina Industrial Commission. Raleigh, N. C. 
yiee-Chairman (In Charge of Program)—E. A. R oberts, American Mutual Liability In­

surance Co., Atlanta, Ga.
yiee-Chairman iit Charge of Membership—W allace G ill, J r., Collins and Aikman Corp., 

Philadelphia, Pa.
Vrtw Letter Editor—P. M, C.u i.vk. The South Carolina Industrial Commission, Columbia,

■ ' s. c.
Secretary—E. M. S allev, American Enka Corp., Enka, N. C.
Engineering Committee Chairman—H arvey S aul, U. S. Finishing Co., Pawtucket, R. I. 

Statistics Committee Chairman—W . R. M cC allum , South Carolina Industria l Commis­
sion. Columbia. S. C.

SIembers at Large—
E. V. A liirechtson , E. I. du Pom de Nemours £: Co., Richmond, Va.
H. R. C ory, Deacon Manufacturing Co., Swannanoa, N. C.
C harles H. E ames. Lowell Textile Institute, Lowell, Mass.
R ussell T. F isher. National Association of Cotton Manufacturers. Boston, Ma.--.
G. H. Gkkoke, Sibley-Enterprise Manufacturing Co., Augusta, Ga.
D. J. G i .a z e i i r o o k , Kendall Co.. Walpole, Mass.
M. W. H eiss , Proximity Manufacturing Co., Greensboro, N. C.
W a l t e r  H u m p h r e y s , National Association of Woolen Manufacturers, New York City. 
R. I. J e n n in c .s. Lanctt Cotton Mills. West Point. Ga.
A. S. J o h n so n , American Mutual Liability Insurance Co., Boston. Mass.
R. J. D e L a M eter. Bigelow Sanford Carpet Co.. Inc., Amsterdam, N. Y.
Carl E. L indem eyr , Forstinann Woolen Co.. Passaic, N. J.
A. F. McGarr. Simmons Co.. San Francisco, Calif.
F o r r e s t  H. S h u f o r o . North Carolina Department of Labor, Raleigh. N. C.

Officers Elected for 1937-38
Crurrai Chairman—T .  A. \ V i i.>o n . Xorth Carolina industrial Commi>>iun. R ale igh .  X. L. 

Vice-Chairman in Choroc of I’ro’.rjm—E. A. Rouerts, American Mutual Liabi:::; In­
surance Co.. Atlanta. Ga.

in Choroc of Mcar -:rship— W .  R .  M c C a l l c m , South Carolina ! n * ; - - * . r . a l  
Commission. Columbia. S. C.

h’cics Letter Editor—Fk.\zi:k Patt-V̂ on*. W. C. Bradley Interests. Columbus. Ga. 
statistics Connniitt'c C h a i r m a n —1\ \  Jknninv.s, Lanctt Cotton Mills. West Point. u.\. 
'n'mhcrs at Lnrqc— _  ..

OiAKt.F..* H. F.ami;.'. Lowcil Ti.-;:::!e Institute. Lowell. Mass. |
M. \ \ \  H eiss. Proximity Manuracturintr Co.. Greensboro. X.
Fsaxk E. M orris. Liberty Mutual Insurance Co.. Boston. Mas£gg§|^« *
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Wood Products Section

Officers 1936-37
Qenerat Chairman— H a r r y  J. K e l l e y ,  American Seating Co., Grand Rapids, Mich. 
yice- Chairmnn— W r L U A i t  H a g c f . r t y , Edward Hines Lumber Co., Hines, Harney Co., O r e .  

Secretary— M. C. G o o d s p e e d , General Electric Co., Erie, Pa.
flevis Litter Editor— H. E .  S e e l y , The Brunswick-Balke-Collender Co., Chicago, III. 
Engineering Committee Chairman—J. H. L e e ,  Liberty Mutual Insurance Co., Rockford, III. 
Jttmberthip Committee Chairman—S. T. D i b s d a l e ,  The J. G. Brill Co., Philadelphia, Pa. 
Pester Committee Chairman—R. L. Woods, Fisher Lumber Corp., Memphis, Term. 
program Committee Chairman—N i l s  J u f . l l ,  Hayes Body Corp., Grand Rapids, Mich. 
Publicity Committee Chairman—Roi-and Jones, The Surtv Mfg. Co., Inc, Chicago, III. 
Statistics Committee Chairman—F. A. Pou.ock, Lumbermens Mutual Casualty Co, Chi­

cago. III.
¡¡embers at Large—

R. C. B a r r , Lumbermens Mutual Casualty Co., San Francisco, Calif.
F. W .  B r a u n , Employers Mutuals, Wausau, Wis.
E. Ross K a r r a , Grand Rapids Safety Council, Grand Rapids, Mich.
Louis W. K e r h e r o , Mengel Body Co, Louisville, Kv.
I. A .  P u r d y . Michigan Mutual Liability Co, Detroit, Mich.

Officers Elected for 1937-38
General Chairman—H. E. S e e l e y ,  The Brunswick-Balke-Collender Co, Chicago, 11!. 
Vice-Chairman— [. H. L e e ,  Liberty Mutual Insurance Co, Rockford. 111.
Secretary— M. C. Goodspeed, General Electric Co, Erie, Pa.
Kens Letter Editor—S. T. D m s d a l e , The J. G. Brill Co, Philadelphia, Pa.
Membership Committee Chairman— R. L. W o o d s , Fisher Lumber Corp, Memphis, Tenn. 
Publicity Committee Chairman— R o l a n d  J o n e s , The Surty Manufacturing Co, Inc, Chi­

cago. 111.
Statistics Committee Chairman—F .  A .  P o l l o c k , Lumbermens Mutual Casualty Co, Chi­

cago. III.
Menteers at Large—

k. C. B\kR. Lumbermens Mutual Casualty Co, San Francisco. Calif.
Ir . W. B r a u n , Employers Mutuals, Wausau. Wis.
E. Ross F a r r a . Grand Rapids Safety Council, Grand Rapids. Mich.
L nts W. K e r p k r c ,  Mengel Body Co, Louisville, Kv.
.1 A .  T u r d y , Michigan Mutual Liability Co, Detroit. Mich.
H arry J .  K elley, American Seating Co, Grand Rapid.-. Mich.

MONDAY AFTERNOON SESSION  
October 11, 1937

The session was called to order by Gen- Seating Co.. CfTBti—Rapid>, Mich, who in- sfyc'C -5
" “Rh Chairman Harrv I. Kellev, American troduced the sp«y<frr.3. - —— -—1 ’’ .--•L’ffi
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Combating the Dust Problem in the Wood Products Industry
By J. G. SISSMAN

Director of Research, Surty Manufacturing Company, Inc., Chicago, 111.
problems fall into several groups. Dust may 
impair the value of the product by marring 
its finish. Furniture factories and cabinet 
makers suffer most from this nuisance. Dust 
may cause .accidents by making the footing

The best protection against fire in wood 
working plants is dust control cleanliness, 
which means keeping the air dust-free, pre­
venting the accumulation of litter on floors, 
benches, and tools, and guarding against the
accumulation of dust on oily, moving parts-—underlain, by hiding obstructions on or de-
...I-----—  fects in floors or the exact location of knives

and cutting edges. Dust o f 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 ior guarding against other hazards.

The material so collected is frequently 
usable either as fuel within the plant or is 
salvagable and saleable which helps reduce 
substantially the cost of safeguarding the 
plant. This is the only phase of the dust 
control problem which shows a direct profit 
The others are an immediate charge on the 
industry which must be met as part of gen­
eral overhead. They show their profit in­
directly in the prevention of injuries to 
men and the saving of the cost_o£ injury^ 
to industry. —

The last of the quintette, according to my 
classification, is wood dust as a health hat' 
ard. This quint has several characteristics: 
effect of wood dust on the human system: 
effect of abrasive dusts on the human sys- - 
tern; effect of dust or materials other than

where friction .will-readily raise the tem­
perature to the burning point. An adequate 
dust collecting system is the best protection 
against wood-shop fires.

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

The fire hazards in wood plants are well 
known. A study of such hazards, made by 
the National Fire Protective Association 
which published a  report in 1932, gives a 
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 others.

The explosion hazard also has been care­
fully surveyed. It is present when dust is 
sufficient for combustion to be instantaneous 
over a considerable area. Explosion hazards, 
like fire hazards are best controlled by ven­
tilation which 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 L\ S. Department of Labor, Bureau 
of Labor Statistics, and several pamphlets 
of the National Safety Council contain com- 
"plete safety information for prevention of 
dust explosions. They sum up the collected, 
classified knowledge in this field and point 
out the close linkage between fire hazard and 
explosion hazard and show that either may 
be the cause of or the consequence of the 
other. These bulletins in conjunction with 
the rules or laws effective in your own state 
for removal of dust and gases,- will enable
you to work out a campaign against the haz-^ abrasive used in place of wood o f  ■,
*  A  C ^ t A Aa A 1 A  A | A  A  ¿'  . . . .  . . .  ■ ' *nation \vith,il.on. .the lwmwb^f*".: 

of d ^ Ö f ik f n g  from the 
ion o^jfhe-'moriin system. -.-"5

Wc 
of sil 
innoc. 
quant- 
dust i:

The 
York 
Adelai 
ship be 
ease is 
wood • 
the du: 
respira: 
wo r kin-, 
are not 
more si 
Studies 
present 
not been 
tail over 
statistic: 

.working 
there is : 
by the hi. 

.culosis.

In the 
death rat 
of the rt 
standard 
150; stone 
wood wor 
facturers 
is a true p 
og trades 
«  compar 
obvious th; 
mental to h

Reports 
England ar. 
ntuation. i 
Workers a rt 
Jnth agric-. 
V Per cen 

. fB.ed with 
-J50. In the 
J higher, p. 
wan wood 
^ere they 

J?ty-eight t 
■¡?{ed from 
ijespiratorv 
■ '&  117, ¿t 
Jipnchitis" 
i®od workc 
i f f  makers . 
sffifW unde



:7rt” IS 5
Products Industry

'-Ĉ -
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ly.Vyood dust is'not dangerous in the sense
silica or lead dust; but wood dust is not 

itfOCUOUS. Any dust inhaled in sufficient 
Sjntities is detrimental to health and wood 
fjust is not excepted.
LThe industrial bulletin of the state of New 
§ork f°r July, 1936, contains an article by 
Adelaide Ross Smith in which the relation­
a l  between wood dust and respiratory' dis- 
¿¿sse is set forth. Dr. Smith points out that 
Vood working is a dusty trade and while 
ithe dusts are not primarily siliceous, more 
(respiratory disease is found in the wood 
forking plants than in plants where dusts 
¡ire not present. She suggests that perhaps 
nore silica dust is present than is suspected. ■ 

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

¡statistical evidence definitely places wood 
([working. in that class of industry in which 
¡there is some exposure to silicosis, as shown 
% the high mortality from pulmonary tuber- 
talosis.

’'In the study made by Oliver, in which the 
death rate of the agriculturist from diseases 
of the respiratory system was taken as a 
standard or 100, the rate for potters was 
ISO; stone quarriers 261; cotton workers 2-14; 
wood workers 238; masons 213; wood manu- 
‘facturers 202; and bakers 177. If this figure 
is a true picture of deaths in the wood work- 
ng trades due to respirator.- diseases, 238 
ts compared with 100 as the standard, it is 
obvious that wood dusts are definitely detri­
mental to health.

Reports from the Registrar General of 
England and Wales, show the same general 
.situation. Under the English system wood 
writers are rated at 103 per cent, compared 
with agricultural workers who are rated at 
.59 per cent Woodworkers rate 339 com­
pared with the general population rate of 
:U0. In the case of cabinet makers the rate 
■> higher, perhaps because more dusts other 
than wood dusts are present in the atmos­
phere they breathe. One hundred and sev- 
eoty-eight trades are listed in this report. 
'•Med from 1 to 178. Under the heading 
-"respiratory tuberculosis" cabinet makers 
-rate 117, other wood workers 81. Under 
•"bronchitis" cabinet makers rank 121, other 
wood workers 63. Under “pneumonia” cab- 
*>et makers 51, other wood -.vorkers 28. E x­
citing under the heading of “pneumonia,"

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

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

O f less actual significance, but of consider­
able interest because it is seldom considered 
as a hazard to wood workers, is contact with 
woods or wood dusts which are poisonous. 
Bulletin 616 issued by the U. S. Bureau 
of Labor Statistics, also the Handbook of 
Labor Statistics, 1936 edition, contain two 
interesting references to poisonous woods. 
The first o f these, which appears on page 
350, refers to an outbreak of dermatitis in 
a wood working plant employing 100 men. 
As a result o f 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 353 
of the same bulletin. It is a reprint of a 
bulletin issued by the International Union 
of Wood Workers for September-Octobcr. 
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 confer a tolerance 
of these poisons; in fact they may make one 
super-sensitive, so that working on ordinar­
ily harmless woods causes a re-occurence of 
incapacity. The toxic substance occurs as 
volatile oils or alkaloids. Quite a number 
of woods are enumerated.
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show that silica is 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 silidous minerals. Where 
this is done, the worker may be exposed-to-  
concentrations*'of silica dust sufficient to 
present a definite hazard. It is well to make 
occasional survey of your plant to determine 
exposure continuous or intermittent.

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

They are dangerous. In addition to health 
hazard, these finishes add to the fire and 
explosion hazard of the wood working plant. 
Acetone and acetates, ethylenes and alcohols 
are the principal toxics which enter the new 
finishes. Descriptions of'these ingredients 
will be found on page 337 of Bulletin 116 
previously mentioned.

It appears that, from the point of view of 
health hazards, these conclusions can be 
drawn: (1) Wood dust is dangerous tq 

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

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

Good Housekeeping in Woodworking Plants 
By JAMES C. WILSON

Vice President, Lumbermens Mutual Casualty Company, Chicago, 111. 
Chicago, 111.

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

It seems obvious to us that when a new 
plant is being designed or when an old one 
is being rebuilt, the plans should include and 
provide for good housekeeping through the 
following details:

A complete and efficient dust collecung 
system is a basic necessity, and once instance 
it must be serviced constantly to retain |U 
efficiency. The removal of all waste mate­
rial from floors and around machines ts * 
full-time job requiring definite assignmea 
to a clean-up crew. ^7

In laying out the machine setup, S 
housekeeping requires an intelligent plan 
der which the machines are grouped so ^ 
the progress of stock being processeo , 
suchJhat there is a continuous flow tow» 
comgSfioi^vith rto-backtracking.__
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