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HIEL Treansactions of the Twenty - fifth National
Safety Congress, 1930, are published by the National
Safety Council in two volumes. This, the first, contains
the general, the special subject, and the Industrial :
Scction sessions.  The second volume contains the ses-
sions of the Child Education, Home Safety, Street and
Highway Traffic and Vehicle Fleet Sections.

All industrial members of 'the Council automatically
receive Volume 1. Volume IT is sent to members be--
liecved to be interested chiefly in the sessions it covers.
Other Council members, ‘however, may obtain it upon
request,

Many members have found it worth while to distribute
copics 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 followinyr quantity prices are quoted on extra
copivs: | to 10 copies of the large volume, $1.50 cach;
11 copies or more, $1.25 cach; copies of the smaller
volume, 30 cents each, v

S HE Transactions are published as a condensed record

of the proceedings at the National Congress. The
papers of cach session or division of the Congress have
been edited carcfully to eliminate extrancous matter and
to abbreviate the less essential portions because of space
ltmitations. Thus the material hercin presented is not a
verbatim report of all the spceches presented at the
Congress, but rather an abridged version made as com-
pact as possible, yvet without injury to the technical
aspects of any address, The original manuscripts are on
file in the Council's Bureau of Information, where they !
are available for additional reference. Where illustra-
tions were sent by the speakers to the Council, these also
are on file.

The National Safety Council at its Congresses secks to
climinate from discussion matters which are not perti-

nent to the aim of the Congress or which are contrary ;
to Council policies. It cannot aceept responsibility for a
the views expressed cither in the papers presented or L
in the discussions based upon the papers. i
NATIONAL SAFETY COUNCIL, Inc.

20 North Wacker Drive - S

Chicago )
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S Cccupational Diseases | ;
s s

- fCauses it. .
D can stimulate ]

% because deep ‘ ‘ FRIDAY MORNING SESSION
October 9, 1936

man honestly be-
aod as somebody
Liow it.

e mceting is ad-

" The session was called to order by the
=hairman, Dr. Hart E. Fisher, Vice-Presi-
| dent for Hecalth, National Safety Council,

and Chief Surgeon, Chicago Rapid Transit
Co., Chicago, who presided, introducing
the speakers.

The Lesser Known Facts About Common Occupational Diseases
By DR. ROBERT B. HUNT

Ny .,..'.’\'7?‘._-\-,5"; AS %

A

~ Medical Advisor, American Mutual Liability Insurance Co., Boston '

§

Probably the leader in the parade of All cascs of dermatitis cannot be cured i
industrial discases is an acute or chronic by eliminating offending foods, but fur- !
inflammation of the skin which we call ther investigation along thesc lines may i
dermatitis. This discase may present it- give us a clue with which to lessen the .

. self in any type of shop, factory or foun-
dry. Any paste, powder, gas or liquid
- which comes in contact with the em-
ployece’s skin, cven the water supplied by
the town in which he lives or works, may
be the potential cause of such a skin
disturbance.

The wide diversity of causes together
with the varving susceptibility of differ-
ent individuals makes the problem of
control diiiicult.

Much investigation is under way to
determine S why one person may be sus-
ceptible to a certain substance while an-
other is not. It has been proved many
times that a poisonous substance jormed

loss of time from work and the discom-
fort. now produced by industrial derma-
titis.

Metals
Lead

The distribution of lead poisoning is
quite extensive, -

The skin of the body is a protective
covering, and as long as it remains in-
tact it dees a good job except i the case
of tetracthyl Jead, which is used in blend-
ing gasoline and which is readily absorbed
through the skin, having a tendency to
create changes in the nervous <yvstem.
The cffect of other forms of lead. through

i 0
. . t 3Ny
within the bady has been able to prolong  that avenue of entrance, is practically I f
the action started by same external influ- 1”‘: “'.l"Ch explains the extremcly low
ence. A printer developed a marked Poisoning rate in typesetters, painters and LN
dermatitis from ink which persisted -for  othiers who continually come in contact l“'"‘f .
“two years. Finally food tests were made  with metallic fead. LN
and showed that he was susceptible to Lead in any form, introduced through ;?j R
lettuce, which, when removed from his  the mouth, acts rather slowly when com- % 2 B2, 3
diet cleared the skin. e returned to his  pared with the inhalation of lead dust or 4 by .
usual occupation without a return of fumes. However, no matter what the e ffe v
symptoms. e portal of entry may be, lead is acted ‘ .(&‘
The poisoning of allergic substances is  upon by the body fuids and so converted ey A
usvally an accumulative process. It takes that it may eventually be deposited with- o § R
time to produce a mauifestation of dis- in the bones. . o ; R
case, but let any other substance cause . Thosc bony safe deposit vaults may ° 3 ¢
the discase, and the irritating food may retain their lead contents for davs or for ¥ i &
be of sufiicient strength to magnify its  years, and if the exposure is removed, &}, :
action. may also {reec the cmployee of all signs E s
' B! 9y .‘..
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sty -t Nadonal Safely Conyress

umplom: of lead pmmnmr Rut
ne the surprise of that supposedly
person when years later, perhaps
cing sonte type of nfections disease
qexcessive use of afeobolic bever.
he awakes to find that bhe suffers
ches and pains and parcalyses of an
lead poisoning. As the body fluids
tead that it may he deposited, so
those Muids attempt to de-lead the
and too rapid absorption may pro-
the original discase with all its dis-
irts,

« can readily see, then, that in some
investigation of previous ocenpa-
s quite necessary to determine the

tal comtact with Jead. )

ating of molten lead causes a black
of tead subuoxide to form on its sur-
and the heat from the metal dis-

5 the fine powder into the air
e, in the process of smelting ores
as zine, copper and silver, mixed
lead,” we finmd a rather higlt lead

ningr rate.

we engaged in the manufacture of
wire and cables, batteries, glass,
v and rubber industries, plumbers
sers of dry colors offer theie share
Jd poizoning.

Aably the greatest source of lead
tme may be found among those

sandpaper, scrape, chip or burn ead

for the dust and fumes caused by
activities are rather rapid in their
. Such workers may become ine
tated in a few days because the
tion of lead dust causes the maxi-
amount of absorption into the blood
i in the minimum space of time.

fum

anium §s a metal widely used as a
stion for colors. and dusts from its
s salts may produce lesions of the
! mucous membranes of the nose.
dum  plating by electrolysis may
fumes which are similarly irritat-
Vithough chromium poisoning does
vally cause death, the number of
£ absence from work on account
ipacity which it causes is gradu-
‘reasing.

Wetals

,most efficient portals of entry of
| substances into the body are the

nose and mouth,  The smaller the dust
(the size of smoke particles for example)
the greater the speed of absorption by
the hlood. Fumes from hot metals carry
not only poizons bt numerous minute
dust particles. This explaing the inca-
pacitics occurring among those enpaged
in acetylene and  clectric cutting  and
webding,  When men are so employed
over a prolonued  period of time, the
constant  inhalation of fumes and  dust
might produce symptoms of the metal
upon  which they work.  In the ship-
buildig  trade, particulardy in the con-
struction of metal ships, we find ocea-
stonal cases  of  metal-fume  fever.
“Brass chills” and “spelter sludees” froan
zine are names applicd by tie lay people
te such discases.  The terrific heat ap-
plictd to some of our common metals and
alloys by acetylene torches produces suf-
ficzent fumes to cause a temporary inca-
pacity in 24 hours.  Permanent disability
from such causes is rare, however.

Discases Due to Dust

Twenty-five per cent of all workers
exposed to high concentrations of inor-

cgpunie  dust are  expected  bo  develop
changes within their lungs due to that
avency.,  We are at a loss to explain

why the other seventy-five per cent are
not so adfected,

Mining, quarrying, foundry work,
prinding, saadblasting,  abrasive  soap
manufacturing, asbestos work, the mak-

ing of emery and carborundum products
and many other occupations offer op-
portuni(ics for employees to inhale mic-
roscopic dust particles and create a (om\-
dation for possible future mmp'u:lt\

We arc interested particularly in those

men who work with sandstone, quartz,
flint, granite, and sand, because they ex-
pose themselves to silica, and the chem-
ical changes between thnt dust and the
body fluids, in the presence of tubercu-
loxiz, may and usually do fcad to a fatal
ending.
[t is safe to say, in light of our present
knowledge, that the action of other in-
organic dusts is much less virulent and
incapacitating. That, however, does not
allow wus to lower the vigilant methods to
improve dust control and protect em-
ployees, because all dusty occupations
are. potential trouble makers.
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Although the actions of various dusts
ditfer within the body, the exposure to
ashestos  fibres, present in the weaving
and prinding of dry asbestos material,
offers another type of dust which may
cause fatalitics among workers,

The orpanie dusts
woul, tabaceo, flour
stances  are practically  harmless. Such
dusts rarely reach the lungs but may
cause irritiition of the windpipe and large-
er air tubes and result at the most in a
mild bronchitis, :

from cotton, sillk,
amd  similar

The factor which should be borne in

mind, particularly  wheu dealing  with
silicosts  and  asbhestosis, relates - to t!\'c
progression  of  such  disease. When

changes occur within the lungs as a re-
sult of the presence of sucth- dusts, nature
forms scar tissue to heal such lesions but
may fail to stop when the job is finished.
As o result, the continvation of that heal-
iy process may lead to such structural
changes within the lungs that partial or
total incapacity may ‘follow months or
vears after the employee has been re-
mwoved from his dusty occupation.

Benzole-Benzene

Benzol is a0 distilliite of coul tar used
extensively inindustry, It is an essen-
tial ingredient in the manuifacture of ex-
plosives. It is an excellent solvent for
serease, oils and cements, and because of
that property it is important in many
phases of the rubber and cleaning indus-
trics.  In the manufacture of shoes ben-
zol may be an ingredient of the dressing
applicd to the leather and of the cement

which fastens the heels and soles. Not
only in the shoe trade but in other
branches of industry where employees

work with gummy, sticky material, the
workers soon learn of the solvent and
cleansing action of this liquid and use it
freely for that purpose upon themselves.
The subscquent outbreak of  skin  af-
flictions may be the first indication of
such unauthorized use.

Benzol is extremiely poisonous, cnter-
ing cither throngh the nose or mouth or
absorbed through the skin.  Its action
within the body is varied and may pro-
duce a multitude of signs and symptoms.
The hone marrow beconies affected which
in turn abiers the character of the blood;

stih-
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hemorrhages are common; it may cause
death, .

The fumes from benzol are heavier than -
atr and le near the loor, which is an tin-
portant point in the cngincering prob-
fem of ventilation.

The members of the benzene group
are absorbed through the skin, and more
cases of poisoning arce found when men
perspire than when their bodies are cool.
'robably the answer to that is that the
fues may solidify as they cool and the
powder may settle on the skin,  The
sweat on the bBoady may  dissolve  this
dust so that it is more readily absarbed

throngh  the  increased  surface  blood
supply.

Chlorinated Hydrocarbons
This group of petrolcum derivatives

has been known to scicnce for years but
during the past decade its advance into
the industrial field has been widcely dis-
tributed and most important. Led by
carbon  tetrachloride and  its  chemically
associated members, it has furnished in-
dustry with refrigerants for ice chests,
excellent solvents for rubber, wax, oil
and grrease, thinners for facquers and a
very fine houschold necessity for the re-
moval of spots from clothes,  Hospitals
have been using it wmore and more for
the! removal of adhesive plaster.,

Due to the unon-fammability of car-
bon tetrachloride, it is used in fire ex-
tinguishers.  The rapid evaporation pro-
duces fumes which may smother a small
blaze, but we -nust not forget that ex-
cessive heat of the actual fire may bring
about combustion sufficient to produce
such biproducts as hydrochloric acid and
phosgene gas. Like its associated mem-
ber, chloroform, it may produce sleep
when inhaled by an individual, and only
1/350 of an ounce i a quart of air is
necessary to produce such action. That
thought must be remembered when o
Large quantity of those liguid products 1<
spilled on the floor, pechaps acctdentally,
Action should be started at once before
the. liquid gasifies, and cmployees shonld
be notified to keep their heads up to
avoid the low ceiling o) was,

Chemists  have developed and intro-
duced to industry many new products,
the basis of which is the chlorinated hy-
drocarbons. These derivatives of petro-



un wistiation are frequently combined
tht those from coal tar to form valua-
¢ chemical combinations.  They have
i placed on the market so rapidly
it medical science has been unable to
termine their physiological effect upon
: health of man. We have known that
wme of these chenicals are capable of
ating changes in the liver, and only
cently in a city in Massachusctts onc
these newer products caused the death
two canployees and a battle to retain
s among two others.

Carbon Monoxide

You remeniber the adage, “Where
re is smoke, there is fire,”  We might
I to that, “Where there is fire there is
‘hon monoxide,”
{his odorless but poisonous gas may
«ur in any industry or in any home, but
- poorer the ventilation the better the
ince of producing physical incapacity.
Since the advent of the motor car,
wse ecxhaust pipe may pour forth as
th as 650 of carbon monoxide, we are
exposed to that gas, particularly ip
wded citics. The ardinary passenget
- liberates “about two cubic feet per
‘nute, and one can readily estimate the
vsical damage that may be done if
' a motor is allowed to run within the
ws of a poorly ventilated garage or
wp. Fortunately, serious cases of such
:soning are not common among those
ployed in public garages, but many of
we emplovees are likely to complain
headache and faintness at the end of a
+*'s work, especially in colder weather
en doors and windows remain closed,
n the steel industry, where gas is used
the heating agency in the blast fur-
vs, care must he used to provide
wper ventilation.  Within  the mines,
vkers are warned to allow enough time
cwing blasts for the escape of this
t:ing a colorless, odorless and taste-
gas, quick of action within the hu-
body, the manifestation of the very
t symptom may be too late to save a
rkman from partial or total m«‘:\{nc:ty
perhaps death,
teeanse  the exposed  person suﬂ'crs
t fram motor paralysis, he may Le
ble to help himself or even to warn

?

‘beneath
'physical suffering and sometimes death.

others’ of the danger. Even if removed
from the poisonous gas at that period,
the damage actually done by the gas may
result in permanent physical dwmnage.

Infection
The skin i{s a protective covering of
the body against infection aad is ex-

tremely efficient as long as it remaing in-
tact, but allow it to be broken or punc-
turcd, introduce bacteria, and a hattle
cnsues between the offensive agencies of
infection and the defensive powers of the
body. The winning of such a struggle
may determine the presence or absence of
incapacity. Infections arve common
throughout industry, but two types are
particularly prominent-—infection result-
ing from anthrax and infection among
meat packers and fishermen,

Many of our fur, hair or wool-covered
animals may contract anthrax. The germs

“of that discase defy the ordinary methods

of sterilization and may linger on hides,
bristles or hairs for long periods of time.
Tanners, wool sorters, and hair or bristle
‘workers may introduce the anthrax spore
their skin and undereo much

Infections are frequently found among
meat and fish packers and those engaged
in deep sea fishing,  Although death
rarely occurs, the loss of finpgers, hands
and nasty septic wounds are the result,

Punctured  wounds, cuts, abrasions,
burns and scratches are potential avenues

of entrance for bacteria which would
seem to be waiting cverywhere at all
times for such a break in the skin.  Early

medical treatiment miglt often save later

surgical interference, not to mention the
accompanying discomfort, incapacity and
perhaps the loss of an essential body
part.

Summarty

I feel that the time has come when an
cmployer must demand of a manuiacturer
the answers to two questions:

1. How will your product
business?

2. How will your® product affect the
health of my employces?

That emplover is cntitled to honest
answers based upon suificient chemical
and  physiologieal examinations  of  the
questionable product,. That manufacturer

affect my
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should be held responsible for the ills
produced by the use of his product and
unless he can guarantee its safety, it has
no place in industry. Too mauy lives
have been lost or jeopardized by too
little knowledypre of a product’s action
upon those who handle it

The incidence of lost time due to ill-
ness and injury in industry has been
greatly lessened by the many agencies
working along lines of safety. When in-

: .
dustr$ has been made fool-proof by
substitution of non-toxic preparations
those now found to bLe harmiul, ard w
cach employce is imbued with the i
that constant thoughtfulness and care
most ! necessary for the maintenance
health and happiness, then, and not
til that idealistic stage has been reacl
may vigilance and perseverance to ma
tain and preserve health, limb and
be lessened,

Pre-Employment Examination as an Aid to the Control of
Industrial Discases

" By DR. W. C. TEMPLER
Medical Director, Corning Glass Works, Corning, N. Y.

We may well ask whether or not phy-
sical examination is of any value to the
world at large, rather than limit the dis-
cussion to the control of industrial di-
seascs.  In the conservation of life and
health much progress has been made in
the eradication or control of such diseases
as occur in epiemic form, as well as
that type of disdase which is not truly
epidemic, but occurs in such frequency
that general health programs are neces-
sary.  Much has been done to control
such disabling illnesses as heart disease,
arterio-sclerosis, kidney disease and dia-
betes; and something has been accom-
plished in the control of morbidity, which
tends to, at least, make pcople happier
through good health, even though an in-
creased span of life is not gained.

I’iysical examination has played a large
role in accomplishing these things, be-
cause it was through physical examination
and physical observations that investigra-
tors were led to exert themselves to find
a remedy for the cause of such condi-
tions.  Small-pox is no longer prevalent,
due to such observations, which led to
its control by wvaccination. Malaria and
yellow fever have been brought largely
under control, and knowledge is now
avaifable in the control of venereal di-
scases, if the proper physical examination
and laboratory methods are used to arrive
at a diagnosis,  We are all fanuliar with
the results obtained in decreasing  the

'

death rate duc to tuberculosis. In fa
in the treatment of all epidemic-ty
discases that have so far been eradicat
the examination of patients to determi
the severity of symptoms and the i
provement has been of foremost value.

Knowing that the average span of |
has been increased eight years in the I:
quarter century and  assuming that t
above entioned factors have bad sor
bearing on it, could we decry the vab
of physical examinations for the gener
population?

If we know that examinations made |
insurance companies and their associatis
examining nstitntions, the clinics run
the United States Public FHealth Servic

Cand the gréat mass of physicians, who a

carefully examine their clientele, hav
been of value in the control of discas
may we not assume that examinations |
industry will help control the incidenc
and cxtent of industrial discase, partict
larly when the life expectancy of it

" dustrial workers is less than that of th

general population?

In fact on Aprii 14, 1936, at the Na
tional Conference on Silicosis and Simila
Dust Diseases, called by the Secretary o
Labor, Dr. R. R. Sayers of the Unite
States Public Health Service said, “I're
liminary and periodic physical and rocent
genological examination shonkdl be mud
of all employces emgaged in industria
processes where there is a potential o

/l\



actual exposure to cxcessive concen-
gons of silica tn the atmosphese.”
Jaturally in the carly work of industry,
v basic materialy were useid, ingredients
1 not arrived at a state of development
! complexity, when iantricate chemicad
nponnds and other toxic materials were
n known of, much less used, At the
<ent time over SO0 materials are listed
ch can, under certain conditions, cause
aetrial discase and the list is by no
ans complete, inasmuch as experimental
rk is being done by the personnel of
ctically every plant or industry to im-
ve or enfarge its manufactured products
taking advantage of the great amount
koowledsie science has piven ns,
ndustrial  examinations  are of two
ds. First, the pre-employment ex-
mation, which consists of a very care-
history, not only of the family, but
v of the previous occupations with
wth of service in cach, previous health
! illnesses and present habits. Naturally
. a2 history is of no value unless truth-
'y given and a reasonable amount of
e must be taken to acqui.. details,
«ch are often vague in a workman's
«l or considered by him to be unim-
tznt.  The physical examination, of
irre, varies with the type of industry,
tshould be given with the knowledge
what the man'’s exact occupation is to
and by a physician familiar with the
~astrial processes in which he is to be
sloyedd.  In this way sclected cmiploy-
at can be obtained for men who have
ne basie disqualification for one job,

which does not tmpair theie ability
nseful cmployment and the conserving
ealth in another.

¢ physical examination must be
sough, It should include all nethods
determining a latent disability or one
t s alrcady present. Many examina-

forins are available from insurance
apanies or-other health services, which
‘e been designed entirely for industrial
vk, 1t has been the experience of men
rested in this work, that all the special
ses of the body must be tested as well
the measurement of motion in all joints,
« cardio-vascular system is of great
ortance  as is  the respiratory and
tro-intestinal tract.

tr-examination and periodical checks,
-ause of particular industrial hazards,

T
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must be correlated as to time spent in
the hazard, although a perind of one year
is, perhaps, proper for persons who feel
in good health and have no complaints,
or who arc not working in toxic sub-
stances  or  with other materials  which
would under some conditions impaie their
health and uscfulness,

The objectives of pre-cmployment and
post-employment  examinations  are  the
same, that is: the establishment of a
physical standard in which the emplovee
can pursue his trade or labor, having no
discomfort or ill cifect due to industrial
exposure  to harminl  products.  Such
products and materials are, as we love
mentioned, of great nuwber and variety,

Attempts have been made  to o classify
warkinien as to agee, sex, color and na-
tionality,  Whether or not any of these

classifications are of value, it still rewaing
that the primary effort is to have healthy
workmen and the benefit is of as preat
value to the workman as to the industry,
The benefits of individual and community
good health are numerous and obvions;
and the benefits of good health to industry
arc cqually important. The employee will
be more productive, receive higsher wages
and be happier. The labor turn-over rate
because of poor health will be lowered as
will the costs of insurance. The working
persounel will be more efficient and con-
tented, and will dislike to Le exposed to
the overt acts of people who are epileptic,
insane or who disregard communicable
discase, and will use their endeavors to
work =safely among hazards they have
been tauglit to respect.

The harmful exposure to each hazared is,
of course, different, ranging from a few
days as, for example, an acute poisoning
from toxic gases, to that of 15 or 20
years in some of the less toxic dusts;
therefore the period bhefate re-examination
for cach class of cmployce will be dii-
ferent.  IHowever, individuals differ also
and it is hard to state a definite period
which may be satisfactory for each em-
ployce in a single class of hazard. Super-
visors can often be of great value in sead-
ing cmployces out for physical examina-
tion whenever there is a change in ap-
pearance or work ability, or when they
have been off on account of some illness,
such as those sclf-diagnosed as conuuon
cold, lagrippe, cough, sore throat or skin
irritation. Such observations should bLe
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considered, where there is not a full-time
physician, and they are of the greatesy
vialue in the carly determination of a
susceptibility to or the beginning of an
industeial disense,

We are fortunate in having had a large
amnount of cescarcli work done on -
dustrial discases, until at the prescut time,
materials from acetaldelhyde to zine are
listed, together  with  the processes  in
which they are nsed and the symptoms
which they cause, and an estimate of the
amotnt of exposure in nearly every case
necessary  to produce symptoms, It s
really not too much of a problem for an
interested physician to accumulate a sup-
piv of such knowledize, particolarly when
he kuows. the processes involved during
the nanufacturing procedure of his in-
dustry, Tt thus beeomes  relatively  a
routine matter of observation, together
with cxamipation for specific signs or
symptoms at the time of the periodical
re-examination, to obtain some degree of
controf of the hazard.

We cannot discuss the henefits of pre-
cmployment examination and periodic re-
examination without mentioning some of
the objections to it. If a man has a dis-
ability, he naturallye is anxious to keep it
to hims<eli, and ) some cases we find
that the workman is disinterested to a
point that he would rather not know of
a di<abiiity even though he has it. Cer-
tain socind groups regard ecach man as
entitled to employment  whether he s
physically it or not, on the assumption
that industry hires labor, not health, and
that  rejection because of physical dis-
abitity causes a class of artisans to hecome
prejudiced  against and  become  charity
cases. It s also alleged that the quality
of medical service in industry s such
that the results of examinations are mis-
leading and of no value. Another objec-
tion ix voiced by labor unions, it being
claimed  that pre-employment  examina-
tions are used to discriminate aginst
labor union workers or members.  Many
labor Jeaders realize, however, that pre-
cmployment  examination and  periodical
chieck-ups are the only means of prevent-
g disability  from  certain  industrial
hizards.  Competent and honest medical
service renders all these objections quite
tmpotent; for if an endeavor is made to

properly place employces, such a sma
pereentage is finally rejected. and tha
pereentage is so obviously unfit to Jeord
that no  fair-minded person can fad-n
see the justice of it .

These objections, however, are being
naticed by legishitive badies, and in one
State a law is in foree which says: "I
is hereby declared to be the policy o
the legistature of this State, in enacting
thiz article, to prohibit through every faw
ful means available, any requirement as
pre-requisite to employment which com
pels an applicant for employment in an:
occupiation coming within the purview o
this article to undergo a medical examina
tion. Ihis statement is in a0 paragrap!
Labeled, “Prevention of Silicosts and Othe.
Dust Diseases,” and the logic of it &
entirely non-understandable, even thoug!
at the present time there is no lawiu
means, available to eniorce the  states
policy. )

If physical examinations are of benefn
to the population at large, they certainly
must be to the industrial worlers, whe
may bhe exposed to special hazards
periodical . check-up  examinations  arc
necessary in any hazardous work or trade
in order to protect the workers as well as
the industry; and the benelits to  the
workers of proper and fair-minded ex-
aminations, in all ordinary cases, outweigh
the objections.

[ have purposely omitted any reference
to the economics of pre-emplnyment aned
periodic  re-examination,  which  apply
cither to the individual or the industry.
However, one of the great public health
problems of today is the question of the
cost of medical care. T industry assumes
some of this cost by periodical examina-
tion i connection with the prevention of
industrial disease, it relieves the individual
of this responsibility and allows more
roomt in his budget for the care of his
family. The benefits to industry, of course,
are those of a better personnel and &
lower rate of insurance., This rate, due to
industrint hazards, is in
States very high and the logical conclu-
sion s that the real remedy lies in the
prevention of industrial discase by any
methaod, one of which, T believe, 1s pre-
employmnet and pertodical examinations.

discase ey
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What Can the Engineer Do to Eliminate the Hazards of
Occupational Discases?

By REUEL C. STRATTON
Supervising Chemical Engineer, The Travelers Insurance Co., Hartford, Conn.

16 T were asked, “Can the engincer pre-
ent the majority of occupational discase
1ses” my answer would be, “yes” Ob-
iously, with the exception. of those
‘iseases brought about through a sudden
r accidental contact with a poisonous
saterial or a virulent disease-producing
teranism, if the exposure were controlled
y engincering  technique, then  there
could be no occupational disease.

The engincer must rely upon the
sedical  director to  place individuals
apahle of working in hazardous occupa-
ans and to assist him in controlling
sese individuals through periodic physical
<aminations when the men are exposed
» occupational disease hazards; but the
aginecr alone is responsible for reducing
sneration of harmful substances and for
¢ control of employees’ contact with
rocesses using harmiunl materials.

The ascribing of many and new occupa- .,
ynal diseases to industrial environment,
1s produced a problem for him. The
agincer generally works with materials
‘hich he can sce, but the study of in-
astrial discase control may require the
cadling of invisible materials, It is a
munon fault to focus attention upon one
Jject to such an extent that others of
mal importance may thercby be rele-
ied to obscurity. Today safety en-
.neers and industrial hygienists are con-
utrating their attention upon discases
wsed by the inhalation of dust, but I
v not believe the safety cngineer is war-
.nted in confining himself to the preven-
on of discases caused by dust alone. His
sasideration should extend to include all
aterinls produced in any manner that
1y may cause an cffect upon a worker.
he question of whether a material exists
. a gas, a vapor, or a dust is but one of
‘rticle size and chemical make-up,

He must not forget that many such

seases are produced by exposure to
pors and gases as well as to dust, and

1t the control of these industrial diseascs
ty be brought about by the application
~ertain fundamental principles common

voRil
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While the problem confronting indi-
vidual safety engincers varics according
to the industry, there are certain funda-
mentals common to all such problems
which provide a workable basis upon
which an occupational discase prevention
program may be developed. Once these

Jundamentals are sct in motion toward a

safe working cnvironment, continuance is
much the same whether the eungineer is
engaged with a large organization or with
a small one. The fundamentals follow this
suquenee:

(1)  An occupational disease inventory
is required. )

(2) A plan for correction of the ex-
posures shown by the inventory requires
development.

(3) A concentrated attack upon the
major exposures first, following through
until all are corrected or chiminated.

An inventory of all materinls used in a
plant will astound the average enginceer,
He will find many items about which he
may have little or no knowledge. e
may be confronted with items he had not
recognized previously, even though he has
been associated with the plant perhaps
many ¥years. When this inventory is com-
plete, he should card index it, placing
against the name of the material the health
hazard associated with it both from a.
material and a process viewpoint. Such
a card index should contain the com-
ponent parts or cownstitucney of com-
pounds.

Process exposures should be studied in
conjunction with hazardous materials,
Assistance in compiling such data may be
obtained in  the bulletin "Occupation
IHazards and Diagnostic Stgns,” prepared
by Dublin and Vane of the Metropolitan
Life Insurance Company, and in a publi-

cation of the United States Public UHealth

Service, Public Fealth Bulletin No. 216,

“I'he Dotential Problemns of Industrial
Hygicne in a Typical Industrial Area in

the United States.”

In addition the engineer should obtain
available information upon the ma-

he is required to study. New

all
terials
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chemicals,  solutions, dusts, degreasing
agents, condensation products, paints, lae-
quers, dyes, abrasives, and other products
tno numerous to mention are being placed
upan the market daily, and the avera~z
empnineer’s knowledgre  of their possible
effects upon health is slight,  Academic
rescarch determining the cffect of these
new materials upon humans is progressing
slowly, and secrious injuries may be sus-
tained in industrial application long Lefore
the toxicolopist is able to determine the
propertics of the material and the maxi-
mum  permissible amount to  which a
worker may be exposed.  In seeking this
information it is cssential to determiue in
so [ar as possible the maximum  per-
missible amount of contaminants swhich
may exist in a work place without causing
an occupational discase.

Armed with this information, the en-
gineer is in a position to locate properly
in his own plant the process and the
aperation in which the exposure may exist.
The engincer shonld study together with
the plant physician the length of employ-
ment of exposed individuals and they
should jointly determine the normal ex-
pectancy or average tength of employment
for the specificq exposure,  From such
data may be devtloped a factor of safety,
and the maximum allowable period of em-
ployment in certain arcas may be assigned.
Naturally this study should be focused
upon the mare hazardous locations first,
and when these are corrected, attention
turncd toward minor conditions.

Housing. One of the most important
considerations in attempting to control oc-

cupational disease is housing. \Whenever -

practical, any hazardous manufacturing
process should be separately housed and
isolated; every cffort should be made to
arrest harmful substances—dust, vapors,
or gascs—at their source of generation,
Buildings should be so constructed that
accunutlations of dust may be avoided.

Whien physical separation of depart-
ments is required, such physical divisions
should be dust or vapor tight. Floors
should be tight to prevent transfer of
matcrials to floors or departments below.
The engincer should give study to the
complete enclosure of machinery or
process units as individual units aad, if
so required, vent cach oune separately.
The transgv?r of hazardous opetrations into

. )

the apen air docs not always, climi
the danger; in fact, it may increase
number of workers atTected. = ¢

Process Revision. To reduce trany;
tation of materials and exposure to ha
ful substances it i1s desirable to have
processes mechanically vontinuons and
possible, enclosed.  When this cannat
accomplished, suitable physical divisi
should be provided. The engincer she
consider the substitution of wet proces
for dry processes, providing at the sa
time for the disposal of the moist ¢
lected material in a safe place. e sho
consider the substitution of autom:
operations for hazardous hand work
machine work., A change of abras
material will often reduce the quantity
dust produced.

I can cite an cxample of how a It
thought can cure a hazardous mach
operation with little or no expense:

A plant producing a fincly puolveri:
material created large amounts of dust
bagging the material, nsing porous sac
This high concentration of dust, nat nece
sarily toxic, inconvenienced the worke
The cost of ventilating the departme
would have been prohibitive. By carei
studdy the cngineer determined that t
fall of the muaterial into the sacks forc
the air out through the interstices of t
material, earrving with it a quantity
the pulverized product. His problem, the
was to provide a means whereby this a
could he harmlessly expelled  from tl
sack prior to filling,  Study led him
sugrgest and apply the use of a collapsc
paper bag which contained -little or r
free air. The problem was solved. Du
generation was practically eliminated b
this  simple change.  Many hazardos
processes in ordinary manufacturing oper:
tions may be cured in like manner if th
engincer excrcises his ingenuity.,

Ventilation.  Proper ventilation is ¢

_paramoust impoctance in the countrol ¢

any occupational exposure.  Most of th
chief occupational diseases other tha
dermatitis arise through the inhadation o
the ingestion of foreign material. H ven
tilating cquipment can reduce the concen
tration of contaminating materials to

safe limit, the problem is solved. The en
gincer should study each process sep
arately and ventilate each separately. |
is seldom wise to rely upon general ven

o
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tilation. Instead, high velocity ventilating
apparatus should be installed, functioning
as closely to the point of generation of
the harmful substance as is possible.
Individual  machines  should be  so
cquipped if possible. Baffles may be in-
troduced to prevent air strecam  disturb-
ances or to increasc the intake «:ficieney
at the nozzle. Down-draft systems
should Le preferred for the collection of
dust or gases of hizh specific gravity.,
Fven after the installation of cxhaust

systems, the engincer must study  the _

type of maintenance reguired to keep
them operating at peak citiciency. Noz-
zles should not be permiited to hecomie
covered nor moved out of proper posi-
tion. Exhaust piping must be kept dust
tight.  Blower efficiencies must be con-
stantly checked to insure that intake ve-
locities are proper. The best ventilating
systent is a false protection if it does not
function properly or if it is so poorly
maintained that it falls below its designed
rating. The enginecer must excrcise ex-
treme care to provide a clean source of
replacement air for the work place. He
may find it necessary to instail filtering
and heating devices. The engineer must
study the proper disposal of the collected
or cxpelled material to be positive it will
not drift back into the work place.

Employee Protection. While the pri-
mary engineering  means of protection
against  possible occupational  discases
should he mechanical correction, the en-
gincer will find instances where even the
best svstems must be supplemiented by
individual protection.  IHe must carciully
study such exposures to provide the high-
cst efliciency of protection, yet abtain a
device casy for the operator to wear con-
tinuously. When the engineer has been
successiul in obtaining such a device, he
must cducate workers to use it

Sanitation. Clean washing facilities and
toilets should be provided. Luncl rooms
should be not only clean but aiso well
lghted -and "attractive and should be un-
der the supervision of the plant physician,

Scientific Tests. Up to this point the
engineer has deduced that an exposure
exists, and from accumulated data has
devised his means of prevention, How-

ever, the engincer interested in ascer-
taining not only exposure hut also efli-
ciency of control should realize control
cannot be fully cffective nor the efficiency
of any protective device determined with-
out scientific tests. Assumption, guess-
work, unscientific procedure or apparatus
have no place in an engineering prograni.
The engincer must test cach step unless it
has been previously proved, carciully cal-
culating in advance to avoid false protec-
tion.

He must be familiar with dust counting,
air sampling, and chemical analvsis tech-
nique. having such dcterminations made
by established and proper methods. If
such tests are beyond the scope of his
ability or equipnmient and if the enginecer
considers such tests absolutely cssential,
then his executives should permit him to
ohtain experts qualified to make such sur-
vevs as his problem may recquire. The
need for an accurate engincering approach
to any control measurc cannot he over-
cmphasized.

Conclusion. Every “engincer realizes
control of any industrial disease expo-
sure is divided, part of such control fall-
ing within the jurisdiction of the indus-
trial physician and part within his own
enginecring province. Medical knowledge
is nvaluable in the detection of early
svmptoms and in the administration of
suitable preventive treatment.  The en-
gincer should gladly obtain the services
of an industrial physician to make a
study of the plant, to assist in the classi-
fication of the hazardous operations and
working locations. By such coordination
he will specd control of the exposure.

Fach individual occupational discasc
exposure must be studied, analyzed, and
controlled individually., While general
data may be available upon common ex-
posures, the solution can be found only
in individual treatment. Such cxposures
cannot be compared to ordinary safety
cngincering efforts. A “circular saw is a
circular saw wherever it may be operat-
ing, but industrial disease exposure varics

within plants and certainly varies between |

different manufacturing  cstablishments,
even though . they may produce a like
product or article.

ADJOURNMENT

T
i Chai

freg:
tifier*
wine
- .
-~ acci.
costs
mag
tha:
unne

and
inta
M-
fous
gene:
of
daz.
safct
Siren
wh'
reqt..
ace:

reay




Aent to 23
-ecently de-

« Jeqpplication
Ja hydro-

ractor inr Mer-
er, Ind. Eus

M.SA. Com-
Muteal Lab-
Lolasd, July 8,

sation to Aire
Medical Corps,
Stedical Buileun,

—or Abrerair, 5.
erson. Instru-
coth . 2R3LIR5,
wr and _Alarm,
H.o W, Frevers,
wf Mines TP-

«1 Mounaxide in
Francis. lud.
roope 226, 1934,

M. Continuous
actory  Mutual
Attt No. 478,

L. C

Mines

Payl,
«¢3u of

- :table (or De-
B. Heoker,
-s. Bureau of

s« dior Detecting
“wes and Ex-

e Manes T1'-

Monoxide an
F. M. Seibert,
i Mines TP

stang Mice and
and ta Atmos-
1 Yant, .\

% Berger, llu-

ey of 2 Utility
- and G. St. J.

. Construction Seclion

Officers 1935-36

General Chatrman—\V, A. Sxow, Associated General Contractors of America, Inc., 1329
“127 Strect, N. W.. Washington, D, C.

ice-Chaivman for Heavy Construction and Railroad Contractors—R. J. RetceLuti, C. W,
Blakesiee & Sons, S8 Waverly St, New Haven, Conn.

Fice-Chairman fer Highway Construction—F. 1. Rowg, W, L. Johnson Construction Co.,
Hicksville, Ghio.

ice-Chairman for U. S._Enyfnccr Department—MAJorR ErLiort Vaspevaxter, C. of E,
QOffice of the Chiei of Enginecers, Washington, D, C.

Iice-Chairmnan for Building Construction~Cnrster W. Wricnt, Wright & Kremers, Inc,
Niagara Falls, N. Y.

Seerctary—Ronert McKixtey, General Accident Fire & Life Assurance Corp., Detroit,
Mich.

News Letter Editor—G. O. Grirrix, Drava Corp., Neville Island, Pittsburgh, Pa.
Engineering Commitice Chairman—Y. N. GowpstiNg, San Francisco, Calif.

Membership Committee Chairman—Tomas Bextiey, The A, Bentley & Sons Co., Toledo,
hia.

Poster Committee Chairman—R. A. Sxow, Caralina Power & Light Co, Raleigh, N, C.

Program_Commitiee Chairman—V. P, Aneary, National Sand & Gravel Assn. Munsey
Bldg., . Washington, D. C.

Publicity Committee Chatrman—\V, P. Coxx, Editor, “The Constructor,” Washington, D. C.

Stedistics Committee Chairman—C. I1. Biack, Stone & Webster Engineering Corp., Boston,
Mass,

Paest General Chairnien—

W Fo Avcstin, Detroit, Mich.
. N. GoLnsTtiNg, San Francisco, Calf.
Jonx Russent, Je. Public Scervice Electric & Gas Co., Newark, N, J.

Officers Elected for 1936-37

General Chairman—W. A. Sxow, Associated Geuneral Contractors of America, Inc, Washe

9. 1931 ington, D. C.
ice-Chairman for Heavy Construction—R. J. Rewcererin,-Co W, Blakeslee & Sons, New
Haven, Conn. )
Uice-Chalrun for Highway Construction—1. . Rowe, W, L. Johnson Construction Co.,
Hicksville, Ohio. . )
Viee-Chairman for U, S. Engincer Department—Najor Eruiorr Vaspevanter, Co ool K,
Office of the Chief of Engmeers, Washington, D. C. .
: Vice-Chairman for Building Coustruction—Cuester W, Wriont, Wright & Kremers, Inc,,
) Niagara Fulls, N, Y. :
Secretary—Roserr McKisLEY, General Accident, IMire & Life Assurance Corp,, Detroit,
. Mich.
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News Letter Editor—G. O. Grirrix, Dravo Corp.,, Neville Island, Pittsburgh, Pa,

ngineering Comuittee Chairman—Tuoneas Socer, Tndustrial Indemnity Exchange, San
Francisea, Calif,

Membership Committee Chairman—0. J. Craxorrt, Liberty Mutual Insurance Co., Boston,
Mass., : .

Poster Committey Chalrman—S, M. Lavoemarg, Civilian Conscrvation Corps, Washing-
ton, D. C.

Program Committee Chairman---N'. V. Aneany; National Sand & Gravel Assn., Washing-
tom, D. C.

Pablicity Committee Chairman—\, P, Coxy, "The Constructor,” Washington, D, (.

Statistics Committee Chairman-~C. H. Brack, Stone & Webster  Engineering  Curp.,
Boston, Mass,

Past Generdl Chairien—
W, F. Acsniy, WL E \\"(md'(.'o,', Detroit, Mich.
Fircar N, Gorostixe, C(msul‘tmg Safety Engineer, San Franciseo, Calif.
Jonx Russere, Jr, Public Service Electric & Gas Co., Newark, N, J.

“The first session was called to order by
General Chairman Welton A, Snow, As-
sociated General Contractors of America,
Inc, Washington, D. C., who presided,

outlining the activitics of the past year
and commending the work of the varions
committee  chairmen. Addresses  were

given as follows:

-

Construction Safety Ain’t Different
By G. O. GRIFFIN
Safety Director, Dravo Corporation, Pittsburgh, Pa.

The construction industey in 1933, out an alibi. The cement, quarry and public
of 30 major industries, ranked twenty- utilities industries contain many hazards
seventh in accident frequency and twenty-  similar to those of the construction in-
ninth in severity; and the only excuse dustry, yet cach has a superior accident
that was ever given is, “Well, we're dif-  rate.
ferent.”  \We aren't ditferent!  It's just The following table gives a percentane

Per centin Per centin

Construction All
Type of Accident Industry Industrics

All types ... ..oeiiivan., v et N 100.0 100.0
Handling objects .......... Ceereeas erees ereaean 25.9 26.8
Falls to the same level............. e eeeaeas e 9.5 9.6
Falls to a different level........... eteees e 8.7 14.9
Machinery ........civviieiiiininnas et 12.0 7.5
Vehicles o ittt i et it cii et 10.9 6.0
Falling objects .....ccooeviviaiiil, e e 8.7 111
Using hand tools.......oviiiiiiiiiiinanieninnn, 1.6 7.9
Stepping on or striking against objects............. 5.6 6.5
Electrictty, explosives, heat. ..., 36 2.7
Harmful substances ........ e e e 2.1 2.6
5.4 4.4

Other .oiiiiiii ittt

e’
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distribution of the cases (nearly all com-
pensable) covered in recent one-year re-

ports from  [llinois, New York, Mary-
land, New Jersey and  Pennsylvania,
These reports cover 220601 injurics in

all industries and 40,020 injuries amouny
construction company cmployees.,

Is it not remarkable how nearly cqual
these percentages are for most types of
injuries?  In only four instances does
the ditfference in percentage exceed 1 per
cent.  The construction industey had 6
per cent more accidents due to falls to a
ditferent level, and 2 per cent more due
to [alling objects, than the average for
all industries:  Construction work had 4
cent fewer accidents due to machin-
ery and 3 per cent fewer due to vehicles.

[t would appear, therefore, that  the
salution ta the problem, the reduction of
construction aceidents, could bLe accom-
plished by the use of the xame methods
that other industries have used so suc-
cessfnlly,

Actually, the best safety records known
to the National Saicty Council for con-
struction *work were not, as one might
expeet, made by contractors, but by the
construction departments of an oil re-
finer, a manufacturer, and a public util-
ity.  The Norco Refinery of Shell Pe-
trolcumn Corporation holds the best rec-
ord with 1920178 man-hours operated
without a  disabling  injury.  Dul'ont's

ll('r

Penn's Grove plant has a record nearty

as good: and  the construction  depart-
ment of the Todianapolis Power & Light
Company has the third best record.

These outfits didn’t have any tradition
of “iwman a Hoor™ or "adeath for so many
hundred thousand dollars worth of work”
to live up to. They knew they weren't
ditferent; they just went ahead and did
it. They bad the safety programs of the
piarent corporation which were not built
in partictlar for construction wark, but
which apparently functioned very well.

[ have beard this same exense in my
oWt company many times, Jut Iast year
we were rather fortunate in having one
job hane up a recard of about 123,000
man-hours  without a disabling  injury.
Thuat's nothing to write honme about, but
it sure was a help when the boys ou the
other jobs began the old “We're different”
story,

Our company has scveral fields of op-

eration besides that of heavy constructio
\We build beats, operate a barges hies
and a sand and gravel compativ, beswe
fabricating steel, installing machinery o
handling  contractor’s  cyupment. i
types of accidents reported by these vai.
ats subsidiaries dififfer very Tittle,  “F-.
bont or conrtruction joh, machine she
ov govavel yvard-they all report falls, an
and other injuries in about the same oro
portion.  flowever, there are some qguaec
ones,  Qne day Tast week we had @ ma
fall out of his berth and crack a eih; -
in .the other case a spider hit the il
Recently, on one of the dam jobs a nue
was huart because he didn’t understan
the foreman’s order. The foreman ha
just had all his teeth out.

AL books aumd theories on safety sa:
that  acecident  severdty cannot be cot-
trolled,  In general, [ apgree, but 1T fe
that it can be controlled to a greater o
tent on construction work than on man
other types. Most severe accidents i
construction can be attributed to certain
types  of  occurrences  which can be
carded  against - fairly  completely: bs
this I mean prevention of long {alls i
special types of scaffelding and railing -

and the reduction in falling of materi.

by the close inspection of mechanic.
equipment. To a very great extent, thi-
has been done and the records show it

[ am about, however, to suggest some:
thing which may be quite controversia.
At rules for safety contests and s
poscdly-all fair safety men insist that it
temporarily injured cmployee is unal)’
to return to a regularly established joi
ou the day following his injury, he sheul
be kept at honte and recorded as a lost
time accident.  How the case is recarde:”
is of littde interest to me,

It is my contention that on constru.
tion work you ¢an improve your severs
rate ad do everyone concerned a fave
by keeping the mjured man on the jo.
In this way, you can keep control of hir
and of his injury, be sure he recerves ads
quate treatment and reduce his sufferin:
and loss of wages. I vou don't do thi-
you frequently lose control of the cas
entirely and have a simple seven-day
jury turn into an expensive one with lo
disability.

To get back to our real subject, th
program which, m my opinion, would
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terially improve accident records in the
construction indastey s that which othee
industries have bheen using for so long,
Briefly, a program based on adequate

Lawvenia-fiftn National Sajely o onygress

accident records, consistent inspection and
maintenance of plant, a complete medical
program and the principle of supervisory
responsibility, cannot help but succeed,

Dust Discases As They Affect the Construction Industry
By A. J. LANZA, M. D.

Assistant Medical Director, Metropolitan

With a possible single exception, there

is but one dust disecase and one dust
causing that disease with which the con-
strnction  industry s concerned, The
disciase is silicosis and the dust causing
it is dust containing free silica (Si0;).
Dusts containing silica in combined form
have not been shown to cause disability
or disease, with the exception of asbes-
tos, which is a silicate.

The outstauding facts with regard to
silicosis have often been detailed and will
be only briefly sunumarized here.  The
dust must be in a fine state of subdivis
sion to recach the lungs. The particles
which do the damage are less than ten
microns in diameter.  In this country,
the amount of dust in the air at any loca-
tion is determined by the standard meth-
od claborated | by the United States
Purean of Mines and the United States
Public Health Service, using  the im-
pinger, the results being expressed in
millions of particles per cubie foot. In
order to estimate the hazard, we nust
know the number of particles and the
percentage of silica, because a dust con-
taining 100 per cent pure silica would be

more harmful than one containing 50 per’

cent silica.

When we know the amount of dust—
in terms of averages—the amount of sil-
ica, and the extent of exposure, we are
in a position to evaluate the seriousness
of the hazard. We know that silicosis is
a chronic discase, takyig usually years to
develop, and as we see it in American
industrics, causing little or no disability
unless there is superimposed upon it an
infection. This fection is most often
tuberculosis, to which the individual with
silica damaved Ings is very susceptible.
The more severe the silica damage, the
more apt tubereulosis is to develop.

Life Insurance Company, New York City

We do not as yet have permissable or
safe standards of dustiness,  There 15
such an extremely wide variation of in-
dustrial processes and envicomueutal fac-
tors that any eclaborate system of stand-
ards would be impracticable; but a simiple
workable standard is highly desirable.
There is a rough standard, which is based
largely on the work of the DPublic Health
Service, of ten million particles of dust
per cubic foot. ‘This is a convenient tar-
get to shoot at when dust control meas-
ures arc undertaken in an indostrial plant.
That is not to say, however, that a
threshold of ten mitllion particles of a
highly siliceous dust is safe. This stand-
ard was based on expozure to granite
dust, containing about 33 per cent pure
silica.

The construction scction of this Con-
gress embraces many types of industry
and a multitude of processes. [t is not
practicable, thercfore, to present & com-
plete schenme of all the hazacds in thewe
industries.  We can, however, attam our
object in a sufficiently satisfactors man-
ner by considering  first, matérials, and
seéond, the processes in which these ma-
terials are wused.  The construction indus-
try uses cnormous amounts of certain
well known materials.  Lime, gypsum,
cement, sand, occur to evervone's mind
whent yon mention construction.  Many
of these substances are used i processes
which mvolve considerable amounnts of
dust, wherein lies the possibility of a
health hazard.

There is no silicosls without silica—
free silica.  So right off, the muanufac-
turer or industrial company has the firse
clear-vut index of the potential harminl-
uess of a dust which may be causing
concern to him or his employvecs. Doces

L
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it contain  free silica in
amounts?

What is an appreciable amount?  1'rob-
ably in excess of 5 per cent. At least,
that i well on the conservative  side.
Non-silicious dusts niy be st nuisance or
an annovance to employees or to neizh-
boring  communities, but they are not
coneerned with silicosis, [ the employer
dovs not know whether a dust to which
his ermployees are exposed contains silica
—that is the first thing for him to deter-
nrine.  Should he find that the dust does
contain free silica, in a determined per-
centage, then the next step is to ascer-
tain the amount of such dust present in
the air where his employces work.

We are freqoently asked whether dust
arising  from  gypsum, cement, hime,
marble, tale, rock wool, mineral wool
and many other substances, may causc
silicosis,  We say to the inquirer, "“You
know the materials vou are working
with, D)o they contain free silica?” Tle
may reply, “No,” or “Ouly a teace.” The
conchusion then is obvious, There is no
stlicosis hazaed.

The type of process in which the dust
is penerated is of great practical import-
ance.  1i the process is conducted in a
confined place, with poor veuntilation, it
i1s apparent that the hazard is much more
dangerons than if it were in the open air,
because in the confined place, the work-
man gets a much bigger dose of silica.

Recently T saw some X-ray OHlms of

appreciable

brick muasons,  These masons handled
ounly fire bricks—made from a highly
silicious material — and they were em-
ployed  in lining kilns  and  furnaces.
Their filns showed well developed  sili-
cosis. Their job consisted in breaking up

the worn-out lining in furnaces and build-
ing new ones.  They were continuously
exposed to a highly silicious dust in a
very  close, conlined place. - The same
muterial could probably be handled in
other types of construction with
little or no hazard.

The mention of close and confined
places  brings to mind  tunnels, about
which there has recently been much agi-
tation.  Without going into details con-
cerningg this subject, the lesson to be
fearned is clear. The digging of a tun-
nel s not a permanent undertaking in
any reality but the work should be safe-
guardad as in more permanently estab-

work

lished industries,  Where a tunned s b
ing constructed  in o a highly " silicion
rock, the dust hazard looms very lora
1t is similar to hard rock mining au
everything  conspires to make the o
trol of dust difticult, Tt is interesting t
uete that taunel work in various parts «
the world has been foltowed by simila
exprericnees,

Crhe report of the Director General o
Pablic Health for New South Wades @
Australin, 1924, details an investipatio
concernine ventilation and sandstone dus
present in the air of certiain sewer tunnel
in Sidney.  Apparently there was an ex
cessive amount of silicosis and tuberen
losis among these tunnel workers,

A report of the South African fnstita:
for Medical Research, April, 1933, detaid
a severe silicosis hazard among sewe-
tunnel workers in South Africa.

We are justified in concluding that «un.
nel work calls for extraordinary precau-
tions for safety and health with a super-
vision of the health of tunnel workers
comparable to that followed in other in-
dustries.  Grinding or pulverizing sand
gravel, and other highly silicious materi-
als ure processes that need very careful
control and supervision.

The control of the dust hazard is an
engineering problem and in the main de-
pends on an effort to entrap the dust at
its point of origin by using water, oc
suction exhaust systemis, or both. Oune
the dust is in the air, rcliance is placed

“upon further use of water, and on dilu

tion of the silica dust by increased ven.
tilation and on protecting the individual
by a suitable mask or respirator. The
United States Burcau of Mines now cer-
tifies respirators that are safe for silica
dust:  The usc of respirators should be
restricted to exposures which are inter-
mittent or temporary.

Where ventilation cquipment desicned
to remove dust from the air iz installed
its clliciency should be cheeked from tine
to time by dust counts, using the stand-
ard impinger method,  As with other
protective devices, there is always danger
that this  sort of apparatus  Dbecomes
greatly impaired or becattse ot
failure to maintain it properly.

[ tuentioned an exception to the state-
ment that only free silica dust will pro
duce disease of the hings,  This excep-
tion is ashestos, a magnesinm  silicate.

useless
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The inhalation of asbestos -dust produces
a condition of the lungs similar to sili-
cosis.  The pathology iz quite different
and the appearance on X-ray films is
distinet from silicosis.  Asbestosis ap-
parently does not predispose to tubercu-
losis and i this country has not been
shown to cause much disability, though
a few deaths have been recorded.  In the
manufacture of construction material, as-
bestos s usually combined ~with other
substances  which, by reducing the
amount of ashestos in the dust, tend to
miitigate the hazard, . R

A matter of great concern to the cmi-
playver is what disposition to make of
cases of silicosis among his cmplovecs.
1f active tuberculosis is present, it is to
the interest of the individual and his fel-
Tow workmen that he be removed from
his occupation and given proper care. If

a

miection 1s not present, there will be little
or no disability and the employer should
protect the individvual from further ex-
posure through methods suitable to the
situation invelved.

The important item to remember is the
nature of the material and the process in
which it is ¢ aployed.  Consideration of
these two items will enable the employer
to ascertain whether a silica hazard is
present and to act accordingly.  Again
let me emphasize that where workmen
arc exposed to a highly silicious dust in
connined places, the situation is extreme-
Iy serions and calls for cnergetic and
comprehensive measures of control and
continued medical supervision of the men.
Dust samples should be taken frequently
and the men should be examined fre-
quently so that serious discase will not
occur.

Physical Examinations of Construction Employees
on Public Works Programs

By L. M. DEARDORF
Superintendent of Construction, W. L. Johnson Construction Company, Hicksville, O.

i there ever was a time when cm-
piovees on Pablic Warks projects should
he wiven physical exammitions hefore per-
mitting their names on the payroll, it s
now,

Auny contractor who secures a Public
Warks project with the Highways, WA,
the UL N, Enwineers, or anyv of the other
department of the Federal Government s
reguired, as a part of the labor regula-
tiong, to cubmit a reqguisitton for his em-
plovees to the National Reemployment
Service.  The  National  Reemployment
Service 1s dominated by the WDPA or-
wanization to the extent that all semi-
“skilled and common labor are {urnished
only from relief Hists,  In the majority of
cases thase unfortunate individuals who
are still ou reliet are there only by reason
of a mental or physical deficieney, They
have done very Jittle work during the
past five or six years and are pretty

thoronghiy demoraiized mentally: physi-
caily tivey have permitted their bodies to
be run down about Bke an old paver that
has been standing aloneside the road for
d#ocorresponding periad of vears,

Diur precedure in carrving out phiysical
eXianinations for our employvees is as fol-
‘ive eontract having been award-
ed, and  the superintemdent assigned to
the project. one of his first important
preiminary instructious is to talk to the
doctors in the vicinity of the project and
expiain to them the problem which we
face in sccuring competent physically-
able woricen.  [{ the M. D. shows any
syipathy in our problems and troubles;
we negodate for mass examination of the
ecmpioyees.  The price paid for the exam-
imation is {rom SLUO to $2.30.

H -
fasws ]

The findings have been very interest-
ing on the various projects as the follow-
ing facts will testify,
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to think, inability to draw a personal les-
son from the experivace of others, over-
confidence and a desire to make good on
the job. These can only be overcome by
carcful and systemsatic handling on the
part of the supervisor.  His is the respon-
sibility of putting over to the worker the
vihie and advantages resulting from a
close observance of rigid safety inspee-
tions,

Systematic Organized Safety Effort
Theee should be fittle need to make a

pled for more concerted action along this

line. As safety men, we kpow how ecas-
ity the small employer could be put out
‘of business as the result of even a few

The Present Status of Control
By 1. B.

Taeenty-fifth National Safety Congress

accident losses. The larger employver, as
well, cannot afford to overlook the situa-
tion—"his losses, through waste of time,
money and materials, will seriously affect
his profits and hold his company up to
the public as a very ineflicient erganiza-
tion, The ever increasing cost of com-
pensation insurance will undoubtedly be a
factor in forcing more consideration for
well organized safety work,  Persoually,
I cmphasize the side of humanity above
the dollar and am satisfied from long ex-
perience that where humanity rules, the
profits will be satisfactory.  Where a real
safety program is folowed, without doubt
efticiency and cconomy of the highest or-
der will also prevail ;

of Dust and Fumes in Industry
MELLER

Managing Director, Air Hygiene Foundation of America, Inc.; Head, Air Pollution
Investigation, Mecllon Institute of Industrial Resecarch, Pittsburgh, Pa.

The problem divides itself naturally into
medical, preventive cugineering and legis-
lative phases, and includes consideration
of the responsibilities of employer and
cinplovee to each other and to the public.

[t is axiowmatic that, in case of physical
disorder, impairment of function or dis-
ability, the more thoroughly the cause and
course of action are known, the more
certainly can possible remedies be applied
or preventive measures taken.

In the discases or affections under con-
sideration, there are facts upon which pre-
ventive mecthods are based, and upon
which further studies now in course or
contemplated are, at least in part, predi-
cated.

Duringg the develapment of the present
state of knowledge of the influence of
some air contaminants on health, nata-
rally many theories dvere advanced that
later scientific work has modified or dis-
placed.  However, not always has the
correction Leen as widely and thoroughly
disscminated as was the original theory;
this condition, perhaps, has led to some
confusion in the minds of many who have
not followed too closely the evolution of
knowledye in this field.

Clarsification of Dusts
There are available different published
classifications of dusts. Included in such

classifications are dusts, the exposure to.

inhalation of which are, or are likely to
Le, accupational.  Those that are inher-
ently toxic when inhaled or otherwise ab-
sorbed and which cause systemic poison-
ing, inctude lead, arsenic, mercury, man-
ganese.  Examples of dusts which have
the ability to penetrate the deep lung tis-
sties and to be retained there are quartz,
flint, chert, ashestos, tale, coal, iron, clay,
slute, and other types of rock dust

Attention here will be centered upon
this fast group and upon pneunioconiosis,
the general term used to designate luug
conditions caused by dust. Silicasis, which
is caused by the inhalation of free silica,
has been prominent recently in the public
press, sometimes in a way that made mis-
understanding possible, if not probable

Aside from silica, many of the insoluble
mineral dusts may bring about slight
chauges in the lang tissues, which may be
demonstrated on the rocentgenogram if
there is silica in the dust that is nhaled
As far as is known today, most of thum
arc relatively or entirely harmless,

\-f"




Metals Section

Ability of Dusts to Cause Injury

It has been established that the poten-
tiality of silicious dusts to cause lung
‘damage is, with few exceptions, depend-
ent upon their content of free silica
(Si0).). The development of silicosis de-
pends, therefore, upon the concentration
of dust containing free silica in the air
breathed, In other words, the total
amount of free silica breathed and re-
tained scems to be the primary factor;
the leugth of time nccessary for a sufhi-
cient accumuiation is important, but less
so than the total load.

Silica occurs also in chemical combina-
tion in silicates. Some of these com-
pounds have been proved to be relatively
harmnless to health, some are still in the
realm of doubt, and one—ashestos-—may
cause the industrial discase called ashes-
tosis, which is the result of lung damage
sinilar to, but not identical with nor as
scrious as, that produced by free silica.

Importance of Particle Size. The size
of dust particles in the air which an indi-
vidual may breathe is important. Not
often are particles larger than 10 or 12
microns found in the deep lungs, cxcept
in the case of asbestos dust, where fibers
as long as 200 microns have worked their
way down lengthwise.

Uncomplicated Silicosis. Silicosis, un-
complicated by an infection, is more of an
impairment than @ disability. Tt is not
seriously disabling until it reaches an ad-
vanced  stage, and does not of itself
greatly shorten the life of a silicotic.

Silico-Tuberculosis.  When a silicotic
dies, the immediate cause of death is usu-
ally some type of intervening lung infec-
tion. It is not known just why the pres-
ence of silica in the lungs increases sus-
ceptibility to tuberculosis, but when an
adult with silicosis is exposed to tuber-
culosis, an active infection may occur, re-
gardless of the previous state of health.
It is thought prabable that silica dust can
reactivate healed tuberculous lung lesions
of the adult type; how long after such
lesions have healed the reactivation fis
possible is not certain. Exposure of sili-
cotics to tuberculosis or of tuberculous
individuals to silica dust is serious and
shonld be avoided.

After silicosts hias become well estal-
lished 1 the lungs, medical science has
nat found a way to arrest the progress

of the silicotic process toward “the
of disablement exeept throwgts it
preventing further exposure to silica
Nor has medieal science found a wa
prevent tuberculosis from being <
tmposed  upon  silicosis, except thr
control of contact. The course of s
tuberculosis is chronic and is very «
cult i nfluence by treatment, accor:
to phthisiologists.

Medical Control. As a basis foe
gent determination of the physical
of a man for a job in a dusty °-
physical examination, with stereos
roentgenograms of the chest, is neces-
Along with this study goes, naturall,
preparation of  an  occupational  hise
with detail as to the exzct nature of pr
ous work and of exposure to indu.-
dust—not a valueless recording of .
pations as “laborer,” ‘‘machinist,”
Dr. Sayers, of the U. S. Public ife
Service, has developed a method of se:
ing information for a proper occu
tional history; among others, Cunt-uu
of Saranac lLaboratory, alse has wo-
out a uscful history blank,

Standards have been developed for
diagnosis of silicosis.  There is ais
suitable technic for taking rocntge
grams of the chest in order to bring
the characteristic lung changes.

From the considerable amount of w
that has been done, it is possible to §
cast with a reasonable degree of a
racy the silicosis potentiality of var.
dusts.

Periodic physical examinations, iuch
ing roentgenograms, are essential if
ployvers are to be enabled accuratels
learn the effect of individual cxpo
and intelligently to transfer affected v
men to lower dust concentrations be
serious injury has been done, or to
out a syvstem of rotation where indi-
as desirable in ‘order that exposure
be intermittent.  Such examination:
Lelpful also in showing the efficiene
enginecring control methods,

The ability to place responsibilit:
case of claim for injury is no smal!
of the value of such initial and per
examinations,

Asbestosis. Clinical
shown that the inhalation of a sufle
amount of asbestos dust causes a se”
type of fibrosis, which is not accompu-

experience
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by an unduly high incidence of tubercu-
losis.

Other dusts and silicate compounds so
finre studied produce, at most, only a mild
non-progressive reaction in the lunex,
provided there is no sipgnificant amonnt
of free silica in their composition, While
not serions climealiy, such conditinns may
give rise to considerable litigation,

Adequate statistics on  morbidity  and
mortality from  occupiational  discase, to
serve as abasis for effectively focussing
the efforts to study and control dust dis-
cases of the lungs, are non-existent.

In concluding this section, the follow-
ing quotation from a court decision in
Wisconsin is pertinent (Schacfer v. In-
dustrial  Commission, 265 N. W. 390
(Supreme Court, February, 1936)): )

“o .. It will be necessary to distin-
guish carefully between medical or patho-
logical disability and actual physical in-
capacity to work, The medical experts
apparently ignore this distinction, and so
increase the difficulty of arriving at a just
result under the law.”

Preventive Engineering

It would bLe needless repetition to dis-
cuss in a technical way the enginecring
phases of dust control.
referred to “Tudustrial Dust,” by Drinker
and Hateh, which deals comprchensively
with the subject; U, S, Burcau of Mines
Information Circulars 6840 and 6848, hy
Harrington and Davenport, a review of
literature on “DPrevention of Dust Dis-
cases™; U S Public Health Service Dul-
letin 217, Ly Rloomficld and DallaValle,
on “The Determination and Control of
Industrial Dust”; Report Z9 of the Amer-
ican Standards  Association: and to the
U. S. Burcau of Mines for a list of ap-
proved protective devices,

It may be said that, in general, the
enginecering specialist can and will devise
the necessary equipment to meet the con-
ditions specified to him.  But the sctting
of limits of permissible dust concentra-
tion is not his but the pHysician’s respon-
sibility.  The engineer is concerned with
keeping dustiness to or below the limits
at present considered satisfactory.

Mecthods of Determining Dust

Some dusts (as lead) are determined
by chemical methods and the concentra-

All interested are -

[ iventy-fif s Nattczal Sagely Congross

tions in air arc recorded gravimetrically
as milligrams per cubic meter. Others
tas stlica, where size is a factor i de-
terminings dangerous- particles), are given
by count,  Neither method  gives  the
whole sory, but in both cases it may be
possibife to secure the information neces-
sary for the purpose,

“In one of the reports referred to carlier,
there oceurs this stitement: “Fhere s
no doubt in the mind of anyone familiar
with the present dust-sampling and dust-
estimating  mcethods  that they will be
amended and changed from time to time,
At the present writing we would advise
the use of the simplest possible procedures

where dust control alone is in question.

1f one wishes to obtain values which can
he compared with published data, it is
generally necessary to capy with consid-

~erable care the technic used in the origi-

nal case.  This is ancther way of adimit-
ting the annoying fact that results by
one method are usually not comparable
to those obtained by another method.”

In another place, the report says: “It
is very doubtful if any usceful purpose is
served by determining  accurately  ex-
tremely  dense dust concentrations—the
only excuse for such data is to show the
skeptic that the warkplace is much dustier
than it should be. .

“It is probable that any sampling pro-
cedure  which  fixes  concentrations  in
groups 100 per cent apart is sufficient and
that the results of any attempts to come
closer to the concentration at the moment
of sampling are simply misleading, Thus
ranges such as 0-5, 5-10, 10-20, 20-40¢4, cte.,
sullice for dust control.”

As dust particles in the lungs zre of
the order of 1 micron, with rarely @
particle over 10 microns, dust control for
hygienic reasons should be aimed at parti-
cles in the size range found to have been
breathed and retained.  Again quoting:
*. . . if one could avoid use of the dusts
of 1 micron or less or exclude them from
the dust which passes a 323-mesh screen.
nearly all dust discases would be elimi-
nated.”

Dust Elimination

Obviously, it is better, when possible,
to purchase equipment aleeady supplicd
with exhaust hood, rather than to have
to wony to fit one to equipment not de-
signed to be hooded. Thus the responsi-

\,
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bility for potential efficiency is upon the
manufacturer,

There is available comparatively’ little
information upon which to base the scien-
tific desipn of hoods,  The PPreventive
Fngineering Committee of Air Hypicne
Foundation includes i s recent report
a table of minimum air velocitics to cap-
ture coertain industrial dusts (for use in
granite  cutting, grain  clevators,  paint
spraying, samd pulverizing and electric
welding).

Foe protective equipment such as dust
respirators, air supplied masks, sand blast
helinets, and goggles, very complete in-
formation is available, because of the work
of the U. S. Bureau of Mines, the Bu-
rean  of Standards, and the American
Standards  Association in preparing and
issuing specifications to be met if the
cquipment is to be used under counditions
where approval is necessary.

Of course, all agree that, where possi-
bBle, dust should be controlled at the
sonrce, and  protective equipment  used
where this action cannot be accomplished.

Permissible Dustiness

There are various figures that have been
and are being used as guides to permissi-
ble dustiness where free silica is present.
It should be noted that many of the data
were not determined as the medical re-
quircment, but as being  attainable in
poud practice and apparently satisiactory
from a safety standpoint.

In South Africa the figure is 1 milli-
gram per cubic nmicter (or 300 particles
per cubic centimeter, or approximately 8.5
million per cubic foot).

Dr. f.auza found in 1917 in the Joplin,
Mo., district that, with good engincering
practice, a figure of 1 milligram per 100
liters of air could be attained?

The U. S. Public Health Service, in its
study in the anthracite region of Pennsyl-
vania, found that 50 million particles per
cubic foot with § per cent quartz in the
coarse dust and 10 million particles per
cubic foot with 35 per cent quartz were
apparently satisfactory and often were
attained.

The figure of 10-20 million particles per
cubic foot for granite dust with 35 per
cent quartz content is often quoted from
the Vermont granite studies of the U, S.
Public Health Service.

Some  metal-mining companies hav.
gone further, sctting ‘the maxtmum
permissible dustiness at 3 million pdrticl
per cubic foot, .’

Certainly, there is a0 degprree of aie ¢leas
liness that s aafe, from the standpoint .
concentration of harmful dust. Buat the
eapineer iy lind himsell in the positio
of practically heinge foreed to control an.
dust, harmful or otherwise, tf he woul
protect his employvers  wnunst sui
common law and the possibility of awzae
of damages to men who have breathe
dust containing little or no free silica.
dusty workplace is difficult to defend
court,  Neither courts nor compensatic
boards, and certainly not  juries, hav
scemed to be greatly mmpressed with
low silica dust count in an otherais
dusty atmosphere.

Quoting from one of the reports re
ferred to: "Each state is a unit—a sove:
cign—and it handles its problems in o
own way. Uniformity ts lacking, althou.
of course the statutes of many stite. ur
similar.  The courts of the varions stuu
follow such precedents as appeal to thea
consequently, on any important quest:.-
there is likely to be a divergence of opi
ion among the courts, and oitea
courts fall into two or more wroups, eac
group following a different theory wit’
respect to the same legal problem.”

Workmen's Compensation Acts

Workmen's  compensation  acts ha
been passed in 46 states {(all ence
Arkansas and Mississippl) and the Dy
trict of Columbia. These ucts are con
pulsory <3 to private cmployers in |
states and clective in 31 states.  Inasnr
ance to cover the risk is compulsory
seven states.

A state fund, out of which compen:
tion is paid, is maintained in 18 sto*-
in two of these the cmployer may.
proving financial responsibility,. carry.
own risk with limited contribution to -
state fund for the expense of administr.
tion; in 1l more of this group of stat-
the employer is not required to ava
Limself of the privileges of the state o
and may provide compensation otherwt
In 28 states there is no provision for
state compensation fund.

1

Administration of the compensati-n
is vested tna commission, board, or st



Steam Railroad Meeting

WEDNESDAY MORNING SESSION

”

The Steamy Railroad Mecting of the
National Safety Congress was called to
order by Chairman V. W, Wuyod, Super-
intendent of Safety and Welfare, The

in turn,

October 7, 1936

Jaltimore and Ohio Railroad Company,
Baltimore, Md., who présided, welcoming
the delegates and introducing the speakers

*

Safety in Construction and Maintenance From the Viewpoint
of a Chief Engineer

By C. H. PARIS
Chief Engineer, Chié;go & 1Illinois Midland Railway Co., Springheld, Il.

Accident Bulletin No. 103 of the 1. C.
C. reports, table No. 53, shows casualtics
by classes of employees and other persons
for non-train accidents. For the 10-year
period 1924-1934 the casualty rate for the
maintenance of way department  was
greater than the rate for all cmployces on
duty. For example, in 1930, this casualty
rate was 11.07 while for all employees it
was 9.36. In 1934, for maintcnance of
wayv employeces it was ‘8,06 while jor all
emplovees it was 7.04. .

fu 1930, 70 roads out of 162 had rates
in the maintenance of way department
below the average for their group. In
1934, 62 roads out of 138 were below the
average. This mcans that less than one-
half of the roads have casualty rages in
the maintenance of way departmcit bet-

(ter than their rates for all emiployees.

In 1930 the spread between the lowest
and the highest rate for the maintenance
of way department was from 0 to 77.92,
In 1934 the spread was from 0 to 89.11,
This shows lack of uniformity of results
and it .is plain that the maintenance of
way department thas a safety problem.
Its casualty rate is too high and’ this rate

is tno widely divergent as beiwween the
ditfcrent carriers, .

Now what about the nmature of the ac-
cidents that go to make up- the casualty
rate? The four principal causes of injury
arc: 1. Handling rail, ties, tinber, etc.
2. Falls; 3. Using hand tools, jacks, etc.
4. Motor and hand car accideuts.

\Why caunot employees handle rail, tics,
timber, ete. safely? Is it because of im-
proper  methods, improper toois and
equipment, poor quality of men, too much
haste without regard to safety, or what?
The majority of injuries are to hands and
feet.  Take the handling. of creosote-
treated ties for example. These ties may
come Joaded in flats, gondolas, box or
stock cars. They are slippery if freshly
treated, so this hazard is added to that of
picking them up and throwing them out
of the car. The climination of injuries
can only come through careful instruc-
tions as to exactly how the ties should be
picked up, the assignment of the correct

_ number of men, and their proper place-

ment so they will not foul one another.
This is true- not only of the men in the
car but also those on the ground.
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