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Industrial Health Hazards and Employer Responsibility
/(/ * By Doxawp E. Cuayines,* Saravac Lake, N. Y.

M Abslract

Duxt hax heen in existence since man first wntked the
carth, uccording to the author, but it wes nut nwnkil the
invention of the machine that dust became an industrial

. . hazard. In thls puper, the author dixcusses the action of
W dust m the lungs and points out that oll dusty ore not
C dangerous. Siticn dugt is onc of the dnangerous duxtys but

\\0 only when preseal in rertuin concentrationy of ccrtain

Y particly sizex. The point that complicates the silicosis proh-
‘\0 lgn is the Jact that in many cases there 18 alsn decided

4 . \ . - ctidence of the presence of tuberculosis. He points out that
@b - ! in foundries many men with normal lungs work for years

q & and do not contract silicosix although therc may be evidence

\ ‘ of fibrosis. Thec anthor czplaing the action of the dust par-

' - ticles inhaled on previous pulmonary injuriea gnd statcs

. that workmen who ere disabled by occupational Jibrosis

Gt contracted in the foundry gencrally are those who cxhibil

evidence of concurrent pulmonary infection or injury. With
regard tn thc crecutive’s responsibility, he should inform
. himself on dust hazerds, should conduct survcys of hix
” C plant and should inaugurate a progrom of comtrol. In the
: latter section of the paper, the author groups employes and
prospective employes into three general groups and czplains
Vi schich grouns are good or fair riskx gnd which should not
el be employed. He concludes with the recommendalion that
an educational program, similar to that used in “Safety
First” campaigns, be inaugurated to combat the duat hazar:.

o
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L 1. Centuries agn, when man was just emerging as the dom-

& pant figure in the welter of life about him, we can visualize a
thick-set figure clothed in animal skins setting forth from his cave
in the early morning. He carried a rounded stone in his hand
as he passed along a trail in search of food, and relied largely
upon his keen senses to warn him of approaching gawe or danger.
He inhaled deeply of the air brought to him by the fresh morning
breeze, and suddenly tensed as he became aware of the approach
' of a hare. As the animal fled before him, he hurled the stone but
S misjudged the distance, and missed his prey.

—

* P{eld Dirsctor, Saranune Laboratory. i
NOTE: 'fhin paper was presented at a sesion on Industrial Health Hazards
and Employer Responsibility at the 19353 Convention of A.F.A. in Toronto, Canxda
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2. In searching for his weapon, he discovered that it had
struck a rock and splintered into sharp angular pieces which at-
tracted his attention as use{ul objects. Later that afternoom, his
appetite satisfied, this early man experimented with stone chipping
in an effort 1o produce more perfect weapons or tools. During the
process of fashioning a flint spear-head, the early artisan must
have inhaled a certain amount of fine flint dust. but there is little
to lead us to believe that his health or welfare was seriously af-
fected thereby.

- DusT IN ATMOSPHERE.

3. Before the first tool or machine was devised, the lungs of
this early man had alreudy accumulated considerable dust from
the apparently clear air about his home. The elementary forces
and the activities of living things were constantly producing dusts
which were added 1o the atmosphere in varying quantities. Con-
currently, these same forces were operating to rid the air of part
of the contamination. Sinee none of the forees tending to eliminate
the dust were perfectly efficient, particulate matter constituted a
normal component of the atmosphere enveloping the earth and,
becaunse man exercised little or no control over the forces producing
dust, he inhaled a portion of it with the first breath of life and
continued to do so throughout his existence.

4. Not all of the dust which he inhaled was retained, for a
considerable quantity was filtered out and expelled by the air-
conditioning apparatus of his upper respiratory tract, which was
provided with hairs. moist mucous surfaces. a whipping sea of cilia
and the mechanism of cough. Moreover, a further portion of dust
was returned to the atmosphere in the exhaled air, but a certain
proportion entered the ultimate air sacs of the lungs and was re-
tained there to be disposed of by the interesting processes provided
by the pulmonary anatomy.

BEHAVIOR OF DUST IN THE Luxe

5. 1f we could have observed the living tissues of this early
man under high magnification. we would have noted that wander-
ing cells or phagoevtes moved ont from the walls of the air sacs
and engulfed the particles which had entered the lung, thereby
fUmishingz the dusts a possible means of transportation and more
fntimate contact with the body fluids bat at the same time protect-
ing the pulmonary structures from purely mechanieal irritation.
Some of the dust containing cells might have appeared to be greatly
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stimulated by their ingested particles and would have migrated
toward the nearest portal of entry, into the drainage system or
lymphatics. Some of these stimulated cells would have come to
rest at small catch-basins along the drainage system, hut the greater
portion of them would eventually have lodged in the cesspools or
lymph nodes near the root of the lung.

8. At these points, there would have been a sufficient con-
centration of particles to pigment the structures 50 that the color
of the dust could have been discerned with the unaided eye, bad
the lymph node been exposed to view. Other dust containing
cells would have appeared quite differently than those just de-  *
seribed, however. for they would have displayed little or no stimu-
Jation and would have remained in the air sacs lethargically taking
in a new particle from time to time but failing to show any evi- .
dence of concern over their burden. »

PARTICLE SIZE

7. If the lung of this early man could have been examined

R with all the microscopic, petrographie, and ehemical skill of the
i{“ present day, many interesting facts about the dust that they con-
% - tained, would have been disclosed. This dust would have been
O discovered to have a well defined size distribution with none of the
< particles larger than 10/25.000-in. (0.0004 in.) in diameter, while
70 per cent of it would have been less than 1 to 2/25.000-in.
(0.00004 to 0.00008 in.) in diameter.

P ey

Types oF DusTs

8. The particles would have shown a great variety of con-
PR stituents, some of them being derived from living things or or-
re 7y ganie, while others would have been earthy, or inorganic in nature.
Part of the organie dust would have been shown to be living bae-
‘ teria highly stimulating and capable of causing the death of their
b host cells, while other parts of the organic material would have
been composed of animal or vegetable cells. The inorganie com-
ponents would have consisted largely of small particles of various

rocks.

9. Certain of the dusts would have been readily soluble in
the body fluids, and would have dissolved in the containing cells,
forming either poisonous or innocuous products which in turn
either stimulated and killed the host cells or left them unaffected.
Other dusts would have been relatively insoluable and would have
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remained in the pulmonary framework throughout the life of the
tissues containing them. Some of these latter particles would have
appeared totally inert, while others would have stimulated the
phagocytes and created further cbange in the tissue.

MACHINERY INTRODUCED

10. Our early man was quite unconcerned about all these in-
teresting phenomena and probably continued to chip flint objects
for his tribe until he reached a ripe old age. With the passage of
time, better tools were fashioned and a third great force for the
production or elimination of dust was introduced in the form of
machines.

11. The social group was organized to perform industrial
activities and eraftemen appeared who devoted all of their working
hours to specific skilled occupations. Frequently, these occupations
involved the production of dust and the concentration in the at-
mosphere about the craftsman was often much greater than that
whieh the artisan of the stone age created, because this modern
workman was aided by more efficient tools. Tt was significant also
that the craftsman continued steadily at his work, whereas the early
artisan exercised his skill only as his fancy dictated in the hours not
consumed by the struggle for the necessitizs of existence.

12. Certain of these craftsmen soon were vbserved to bave an
excessive mortality from one cause or another, and oceupational
diseases were recognized. About 400 years ago, Georgius Agricola
in his famous ‘‘De Re Metallica’’ wrote as follows:

““When the dust is corrosive, it ulcerates the lungs and
produces consumption, hence it is that in the Carpathian
Mountains there are women who have married seven husbands,
all of whom this dreadful disease has brought to an early
grave.”’

Later, Ramazinni, who wrote the first text-book of industrial medi-
cine, attributed the high mortality from copsumption among miners
and stone workers to the sharp cutting action of the small bits of
Stone which these workmen inhaled. Other observers deseribed the
unusual appearance of the lungs of men who had worked in dusty
trades of various kinds and Zenker coined the work pmcumono-
coniosis to deseribe the pulmonary changes which follow the pro-
longed inhalation of any dust or mixture of dusts.

13. Recent investigators have pointed out that excessive ex-
posure to silica appears to constitute the greatest of all industrial
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dust health hazards, and the term “‘silicosis’ has been adopted to
designate the specific ¢condition which men develop after long ex-
posure to this dust.

EfsrecT o SiLiea Dust

14. In the normal individual, the reactiou to inhaled crystal-
line silica is characterized by the development of a peculiar type of
fibrosis or scar which appears in those arcas where silica is deposited
within the pulmonary struetnres. Silica-containing air enters the
lung in turbulent motion and the dust is deposited uniformly
throughout the entire organ. Since these particles are capable of
stimulating phagocytes. they are rapidly transported into the drain-
age system or lymphaties. and the first detectable evidence of char-
acterigtic ibrosis appears in the lymph nodes situated at the root
of the Inng. Later, this reaction will manifest itself throughout the
entire lymphatic system which encircles the blood vessels and
hronchi.

15. As the reaction throughout the Iymphaties proceeds, the
effectiveness of this' drainage mechanism is interfered with and
the dust entering the lung is eventually unable to reach the lym-
phatics, and is thereafter deposited by the phagoeytes in selected
areas throughout the lung substance itself. Small, discreet, and
uniformly distributed fibrous nodules from 2 to 6 mm. in diameter
may eventually develop in large numbers within the lung, present-
ing in this stage the characteristic picture of advanced silicosis.

X-Ray Smows CHANGEs

16. An excellent x-ray film of the normal individual’s chest
represents a projection of the pulmonary structure cast as shadows
of varying density. Prominent among these densities, are thoso
cast by the blood vessels, which compose the so-called vascular tree.
The fibrous changes initiated by pure silica can be detected in the
early stages on a good roentgenogram, by the increased densitics
shown at the root of the lung where the lymph nodes are situated.
Further changes throughout the lymphatie system will become evi-
dent by an increased prominence of the vascular shadows caused by
fibrosis developing in the lymphatics surrounding these structures.
Finally the roentgenogram will reveal, as small round deusities,
the uniformly-distributed, disereet, fibrous nodules present through-
out the lung in advanced silicosis, giving the characteristic ‘‘snow-
storm’’ appearance described by roentgenologists.
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Actiox or INERT Dusts

17. Inert dusts sueh as coal, hematite, gypsum. alumina, and
limestone, produce no stimulation of the phagocytes and hence tend
to remain within these eells for long periods without promoting any
further action. When mixtures of silica and these inert dusts are
inhaled together, the reaction so characteristic of silica is modified
by the inert material which tends to slow down the changes which
would result if the silica were present alone. These modified reac-
tions are apparent not only to the pathologist, but also to the
roentgenologist, and constitute the great bulk of all cases of occu-
pational fibrosis. Experience bas demonstrated that individuals
with modified silicosis do not suffer from the excessive mortality
which characterizes those groups with true silicosis.

TUBERCULOSIS

18. If tubercle bacilli are inhaled, they are handled in rauch
the same manner as dusts. Once in contact with the tissues, how-
ever, they are either killed and disposed of or they set up localized
foei of infection. The organisms are transported by phagocytes
into the lymphatics and the tissues then attempt to wall off these
foci of infection by laying down an ever thickening mantle of
fibrosis. This reaction is much the same as that which follows the
inhalation of silica, except that it is generally localized to one or
more portions of the lung and may be visualized and inte*preted
as tuberculosis with remarkable accuracy in a good x-ray of the
chest.

AcTioN OF SiLica oN TUBERCULOUS LESIONS

19. Obviously. the lung which has been injured by a pul-
monary infection. such as tubereulosis. js far less competent to deal
with a dust, such as silica. than is the normal lung. Moreover. it
has been proved both clinically and experimentally tbat the inhala-
tion of pure crystalline silica tends to re-activate a pulmonary
tuberculous lesion which would otherwise heal, and frequently
renders such infection progressive and fatsl. Even if the tuber-
culous lesion has successfully healed prior to the time when silica
is inhaled, a far greater reaction to the dust occurs about the site
of the old tuberculous sear than occurs in normal tissue, since the
drainage system in that area has already been damaged and since
the two proccesses apparently stimulate the tissues to produce an
excessive amount of fibrosis,

1 614 794 5812
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20. Recent investigations have disclosed that individuals who
have simple silieosis, uncomplicated with tuberculosis, are not gen-
evally disabled, even though their condition may be quite advanced.
A careful physical examination frequently fails to reveal anything
abnormal about such individuals, and the changes which have oc-
curred in their lungs can be detected only by the x-ray.

Previous PULMONARY INJURIES

91. Silicotic workmen who complain of shortness of breath,
chest pain, cough, or other disabling symptoms are generally found
to have either a complieating pulmonary infection, usually tubercu-
lous in nature, or some evidence of a previous pulmonary injury
which has left a localized scar. These cases can be discerned on an
x-ray film by the characteristic appearance of silicosis to which has
been added the densities cast by the localized masses of pulmonary
fibrosis which exist about the sites of the infection or previous pul-
monary injury. Frequently. such cases fail to show tubercle
bacilli in the sputum until shortly before death. In many in-
stances, the disease is unusually chronic and only slowly progres-
sive, manifesting itself largely by a progressive shortness of breath.
Cases of this type are the prominent feature among the men actu-
ally disabled by a modified silicosis hazard.

22, Widespread misconception of the disabling effects of un-
complicated silicosis has arisen from the studies of early investi-
gators who were unable to distinguish cases of silicosis from those
complicated with pulmonary tuberculosis or other infections with
the equipment or knowledge then available. These earlier investi-
gations revealed silicotics who displayed shortness of breath, chest
pain, cough, and otker disabling symptoms which were ascribed to
silicosis alone, since tubercle bacilli ecould not be found in the
sputum. It should be realized, at the present time. however, that
silicosis assumes a serious position as an oecupational hazard largely
because of its effect on pulmonary infections, predominately tuber-
culous in character.

DusT Hazarps IN THE FOUNDRY

23. Though the foundry must always be considered as a dusty
industry, the nature of its opevations are such as to induece, for
the most part, only a modified silicosis. Both mortality studies
and clinical examinations of foundry workers fail to disclose the
type of hazard associated with a pure siliea exposure. Many men
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in advanced age groups who have spent their entire working lives
in the foundry industry are still capable workmen, suffering from
no occupational disability. although most of them will be found to
have some degree of pulmonary fibrosis. The workmen who are
disabled by an occupational fibrosis contracted in the foundry are
generally those who exhibit evidence of concurrent pulmonary in-
fection or other imjury. It must be recognized, in spite of these
alleviating circumstances, that a certain occupational hazard does
exist in all foundries.

THERESHOLD DUsT CONCENTRATIONS

94. Any working atmosphere which contains more than a cer-
tain threshold concentration of silica will induce the formation of
pulmonary fibrosis in workmen exposed to it over long periods of
time. Information gathered from field studies made in many parts
of the world indicate that a normal man may work for many years
in air containing pure crystalline silica dust without impairing his
health, providing the concentration does not exceed 5,000,000 par-
ticles per cu. ft. of air as determined by the standard method used
in the United States.

95. This concentration constitutes a special value for the
health hazards created by silica which may be designated as the
primary threshold. The value of this threshold will be increased
for those industries in which the silica hazard is reduced by the
presence of modifying factors. The development rat2 does not al-
ways appear to vary directly with the concentration but increases
dowly with the elevation of the dust level up to a certain value
where the aceeleration becomes very marked.

96. Coneentrations of 100,000,000 or more pure silica particles
per eu. ft. of air appear o be extremely hazardous and constitute a
second specia) value which may be designa:ed as the secondary
threshold. Concentrations of pure silica above this secondary
threshold lead to the rapid development of silicosis and men work-
ing in these extra hazardous atmospheres have been known to ae-
quire true silicosis in less than two years. BExamples of this type
can he found among men dry drilling tunnels in quartz rock or
sandblasting without protective equipment. Demonstrable silicosis
usually develops in workmen exposed to pure silica in concentra-
tions between the primary and secondary thresholds in from 5 to 30
or more years depending up the individual's suseeptibility and the
degree of the exposure,

D
PN

P.B815



FEB-17-1999 12:42 AMERICAN CERAMIC SOCIETY 1 614 784 5812 P.916

T
. )’4 (3
13- I e
- -

P
-

1

e )~:"§'_

Ry ’
Y\

v 174 [xnvsThiAn HEALTH HAZARDE

97. Experience has shown that diminishing a hazardous dust
exposure results in extending the time required for silicosis to de-
velop and that even when it does oceur. there is generally little
evidenee of disability among the workmen who countract it, nunless
they have a complicating pulmonary infection or other injury. All
of the preceding remarks with regard to dust concentration apply
oniy to those individuals without pulmonary abnormalitics. The
presence of pulmonary infections or other pathological conditions
generally alters the normal susceptibility of dust diseases.

28. It appears to be true that the individual with arrested
tuberculosis might be subjected to a hcalth hazard in an atmos-
phere eontaining less than 5.000.000 partieles of pure quartz dust

. per cu. ft. of air; while he might suffer no ill effects from exposure
4 : to fairly high concentration of inert dusts. such as coal. alumina.
}er . ) limestone or hematite. Obviously. the values given eannot be used
1 , arbitrarily to measure the degree of any hazard or to form the basis
- for legislative codes of good pructice but they serve as one of the
aids in bringing a given dust hazard under control.

RESPONSIBILITY OF EXECUTIVES

99, What then are the responsibilities of the executives of
those industries in which the dust hazard is suspected?! TIn the
author’s opinion, the first duty imposed upon the operator re-
quires that he secure a thorough knowledge of the nature of the
disease itself.

30. Many executives whose interest should be deeply aroused
by this subject, unfortunately, assume the attitude that silicosis is

SORTIN _ i anoiher ‘racket’” and delegate tLe duty of keeping the organi-
M zation out of trouble to minor officials. The subordinate officers,
5 having been impressed with the general attitude of the manage-
'fz( . ment, are frequently powerless to inaugurate a comprehensive pro-
T gram designed to cope with all of the existing circumstances and
:'{ - delay construetive action by refusing to recognize that their opera-
& tions are in any way affected.

31, The futility of this procedure is evidenced by the fact
that claims eventually arise which compel recognition of the dis-
ease and the adoption of a proper policy at a time when conditions
are much less favorable for its successful application than would
have existed at an earlier date.

39, Some managements apparently regard the silicosis ques-
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tion as a purely legal matter and rely largelv on such counsel for
determination of poliecy. This procedure tends to distort the prob-
lem by illuminating it largely from a single aspect. Obviously, it is
equally inadvisable for a management to depend entirely upon the
judgment or suggestions offered by either the medical, engineering
or production members of its staff.

ADMINIETRATIVE REQUIREMENTS

33. The most important requisite to good administration of
silicosis problems lies rather in an informed management advised
and directed by authoritative opinion representing the legal, medi-
cal, engineering and production divisions of the industry and as-
sisted by consultation with some orpanization qualified by long
experience with the problem. if necessary.

34. Having divested themselves of preformed conclusions eon-
cerning their particular situation. the second responsibility of em-
ployers consists in inaugurating a thorough survey of their plant to
determine the existence. nature and extent of the dust hazard. A
survey of this type may include the physical and x-ray examination
of the employees, the taking of occupational records, the determina-
tion of the nature and concentration of the dust suspended in the
working atmosphere, an analysis of the mortality records in the
district, and if possible, post-mortem examinations of old employees
dying from any cause.

35 The actual importance of silicosis as an industrial prob-
lem has been greatly over-emphasized for several reasons. chief
among which has been the reluctance of administrative officers to
investigate and reveal the existing facts in their operations. The
mantle of secrecy which has shrouded existing conditions wherever
many dust hazards are involved. has served to exaggerate their
significance. Coupled with this lack of accurate and complete in-
formation, there has been, in the United States, an unwillingness
to provide well-framed legislation to regulate the compensation of
workmen affected by exposure to dust. This, in turn, has resulted
in the filing of numerous claims in civil court which allege that a
personal injury has been incurred through the negligence of the
employer in permitting men to work in a hazardons atmosphere.

36. The enormous amount of money involved in these civil
actions, together with the confusion created by the varied decisions
handed down by judicial bodics attempting to deal with thic com-

1 614 794 3812
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plex question, has given an altogether unwarranted notoriety and
importance to this subject. Unfavorable experience with eivil ae-
tions, has prompted the hasty passage of occupational discase legis-
lation in some of the United States where the facts are still un-
revealed, and there is every reason to expect that unreasonable
decisions based upon poor medical testimony, misinformation con-
cerning the dust hazard, and a gcneral tendency to attribute all
ills to industrial conditions, will tend to discredit these laws and
thus further prolong the unusual prominence accorded silicosis.

37. Administrative officers must further recognize that the
situation which has been created in the United States, is now of an
emergency nature, and that there is neither a sufficient amount of
reliable information, mor a large enough number of properly
trained and informed authorities in many localities to deal with the
silicosis problem. Under the press of emergency, many so-called
silicosis experts have appeared over night and technical publica-
tions have been flooded with silicosis articles, few of which have
added materially to the general understanding of the subject, but
many of which have served to confuse and confound everyoue in-
terested in evaluating the actual issue.

38. As is true of nearly all diseases known to the science
of medicine, certain phenomena associated with dust diseases
are not understood or are imperfectly explained by medical
aunthorities. A much more unfortunate difficulty arises out of
the fact that many members of the medical profession, whose
authority cannot be questioned in their particular fleld, are
erroneously informed onm this subject and offer opinions which
are accepted as true, to the further bewilderment of all.

39. The same criticism may be offered against enyineers,
public health officials or attorneys, whose knowledge of silicosis
has not arisen out of long and intimate first-hand experience.
For this reason, it may be advisable to consider consultation
with some organization competent to analyse the information
available so that a proper policy may be determined.

ADVANTAGES OF SURVEY
40. TIf no hazard is disecovered by a thorough survey, both the
employer and the employee are protected by the information
secured. On the other hand, if a hazard is detected, the orig-
inal study serves as a guide to the future program of control
which should be promptly initiated.
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CoNTROL PROGRAM

41. A control program in a dusty industry whose hazard
has been defined, will include the reduction of the dust con-
centration in the working atmosphere and the application of
protective devices, the establishment of certain physical stand-
ards for new employees, the sclective placement of old em-
ployees on the basis of their physical condition and the adoption
of an educational program to properly inform all those vitally
concerned with the effects of a dust hazard.

42. Thoroughly reliable methods of determining dust con-
centrations are available and engineers equipped to utilize these
procedures can discover the sources and extent of the contam-
ination and devise means of either reducing the hazard to within
safe limits or applying adequate protective devices. A constant
check of the dust concentration in the atmosphere should be
maintained and records should be kept to show the condition
of the working atmosphere, the nature of the protective equip-
ment and the total duration of time each workman is required
to spend in a hazardous occupation.

43. A pre-employment examination, including an oeccupa-
tional history and excellent stereoscopic chest roentgenograms,
should be given to every new employec. In general these ex-
aminations will serve to classify men into three main groups
composed of (1) those whose chests are apparently normal, (2)
those who have an occupational fibrosis without any other
pulmenary abnormality, and (8) those who have tuberculosis
or other pulmonary abnormalities either with or without oceu-
pational fibrosis.

44. In considering the desirability of emploring men whose
chests are apparently normal, it should be borne in mind that
young men, probably up to the age of thirty or thereabout. are
not altogether perfect risks for employment in a hazardous
dust since they are in an age period dnring which they may
still contraet tuberculosis.

Risks CLASSIFIED

. 45. In the author’s opinion, men who show cvidence of
simple oceupational fibrosis and who are past the age of thirty,
as most of them will be, are cxcellent risks since the author
does mot believe that uncomplicated silicosis is ordinarily dis-
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abling and since these men are past the age period during which
they are likely to develop tuberculosis. These men may show
some progression of their fibrosis after employment in a dusty
industry but they will not tend to develop disability if they
have been rigidly examined to exclude those showing any x-ray

evidence of tuberculnsis or other pulmonary injuries.

46. If this class of persons is to be discriminated against,
it will ereate a most unfortunate social problem, since many
skilled craftsmen perfectly capable of a lifetime of useful activ-
ity will be thrown out of work to become embittered and the
prey of unserupulous lawyers and doctors who will further com-
plicate the situation by making the workmen eclaimants and
neurvties. It is the author’s belief that these men should not
be eligible for compensation but if they are made so under the
law. then legislation should also be provided to permit them to
waive their right to compensation for an oceupational disease.
so that they may have the privilege which should be accorded
to all free men—that of working at the task for which they
are hest suited. Providing this group is carefully selected to es-
clude infection and remains under medical supervision while in the
dusty industry, their experience should be as favorable as any
that the employer eould choose.

Ly TRIWEAALIY < i ety RSB

47. As to the third group of men, an injustice is dome to
both the employer and the prospective employee by placing any
person at work in a hazardous dust who has tuberculosis or
other significant pulmonary abnormalities whether or not oc-
cupational fibrosis is present.

PLACEMENT oF MEN

48. In the presence of a known dust hazard, old employees
should be placed, as far as possible, in those oceupations most
compatible with their health and welfare on the basis of the
physical examinations which they have undergone. Men with
normal chests who are past the age of thirty, or those with
uncomplicated occupational fibrosis may be employed at any
occupation, while young men under thirty should not be ex-
posed to the operations which produce the most harmful dust
and should be re-examined fairly frequently.
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49. Those cases of inactive tuberculosis, either with or with-
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out occupational fibrosis, should be carefully evaluated and every
effort made to provide working conditions such that their health
will not be impaired or their ability to earn a living wage inter-
fered with. Men in this group should also be re-examined at fre-
quent intervals.

50. Cases of active tuberculosis should not be employed in a
dangerous dust either for their own safety or that of their fellow
workmen, and should be encouraged to enter a sanatorium or to
place themselves under the care of a competent physician.

EpvcarioNar Pran

51. The occupational disease problem is now much the same
as that presented by industrial accidents when the first compensa-
tion act was passed. Disabling conditions created or aggravated
by exposure to harmful dust can be prevented or controlled but the
final snecess of any plan designed to accomplish these purposes, will
depend upon maintaining a broad educational program similar to
that adopted in the ‘‘Safety First’’ movement. These policies are
not only humanitarian but they are practical, and have been placed
in operation in many hazardous industries employing thousands of
men. The author sincerely recommends them for consideration.

(Discussion of this paper begins on page 180)
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HEALTH HAZARDS AND EMPLOYER RESPONSIBILITY
DISCUSSION

D. M. Avey, Presidend of A P4, and Bdilor of The
Foundry, Cievcland, acted ga chairman aof the meeting at
which the papers of Dr. McConnell and Mr. Cummings wcere
presevted.

PRESIDENT AvEY: In starting the disenssion of these papers by Dr.
McConnell and Mr., Cummibes. T think the fact that we are meeting on
Canadian sofl ix sinmularly forrunate, because we have available in Can-
ada considerable experience which will he exceedingly valuable. T feel
sure, (0 those foundrymen from the states. T would like to axk Dr. M-
Glhie, Deputy Ministor of Iealth for the [rovince of Ontario, to lead the
discussion.

De. McGaxik: On behalf of the Deparrment of Heulth of the Province
of Ontario. I wish to express onr appreciation ut being invited, as officers
of that Department, to listen and take part in the deliberations of your
Association.

The Department of Health of the Province of Ontario is charged not
only with the provision of adequate treatment for those who are sick hut.
what to me seems g far more important tusk, the prevention of ilincss.
Ag a result, ono of the most important divisions of the Depurtment of
Health is the Division of Industrial Hygiene, and closely ussocinted with
that is our Division of Tuberculosis Prevention.

1 am particularly interested myself in this Division of Industrial
Hygiene because, to me, it seems to be onc cntirely of research, Our
experts in that Department, headed by the Director, Dr. Cunningham, do
not claim to have the last word to give to yon on the solving of your
problems. but they are anxious to sit in with you to find out what the
problems are and to study them as they appear in the various plants.
The officers in that work tell me that the readlness with which the
managers and directors of the various industrial organizutions place at
their disposal the facilities for studying the problem in the plant, facili-
tates the soiving of these problems to a very large extent.

Our orgznpization herc, working as It does with the Compensution
Roard, I think cowmes close to the idenl, und those members of the staff
who are here are far better able to explain its ramifications to you than
I am.

De. J. G. CuNviNoHAM': Dr. McConnell and Mr. Cummings bhave
given addresses which, to me. are exceedingly interesting. They are fall
of material which is very vainable and. rcally. T believe, leave very little
to be discussed as far as the work of our Department is concerned. We
are faterested. of course, as a& sectlon of the Department of Health,
primarily in the control of silicosis and other occupational diseases.

In the foundry industry, there is silicosis. Molders, for instance, as
far as onr experionce is concerned. average for the development of silicosis
nearly 20 years., which ig a long exposure and compares very favorably

1 Direetor, Division of Industriul Hygiene. Dept. of Health, Ontario, Caunada.
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withk 10. 11 or 12 years' exposure necessary to produce the disease ip
certain ocenpational groups, and even shorter times in certain other small
groups with heavy exposares. I think this shouyld be revognized.

In certain other occupations {n foundries, the occupational exposure
is shorter but still aronnd 20 years. Howeve™, on the other side, certnin
cleaning operations, particularly sand blasting, without adequiate protec-
tion, result in the very rapid development of silicosis.

We recognize these conditions and undertake to deal with them ns
they exist. It is perfectly possible to do this and withont any greut
disroption in the industry, cither from the expense necessary for the
use of rpecial equipinent or on accorut of legal complications arising out
of claims. The verr fact that it takes molders and grinders and some of
the others a good many years to develop the disease suggests that even 4
moderate reductivn in the nmount of dust cxposure would canse the dis-
ease to develop only after so many vears that it wonld not be a practical
problem. We, however, feel that dust production in foundries shonld be
reduced wherever it is possible to do it. Admittedly, it is difficult to
earry on foundry operations with no dust prodoction. but if we can make
e substantial reduction in the ordinary processes T am gure that this
would have a real influence on the disease produced as a resnlt of these
longer exposures. The dangerous short exposures, such as occur in con-
nection with sandblasting, demand a specific program for desling with
the dust.

Now, 2 word with reference to tuberculosis. As has already been
{ndicated, tuberculosis s the main problem in relation to dust fnhalation.
It has been stated that sillcosis on its own account, except in certain ex-
posures—and they are few—wouid not be the serfous problem were it not
for the developmeut of tuberculosis. It should be recognized first of all
that tubereulosis oceurs in foundry workers the same ux in every other
tection of the ecommunity, quite apart from dust exposure, and, indeed,
that fact is recognized in workipen's compensatiou legislation in Ontario.

On the other hand. there is an impression abroad that silicotics with
tuberculosis do not spread the disease in the way that ordinary indi-
viduals without silicosis and with tuberculosis spread it. Studies, even
locally, do not support tbat iden and. when wo come to the contro] of
tuberculosis, which has alreads been indicated as the main problem, we
must recognize the value of physical examination. It becomos so mnuch
neore fmportant when one realizes that individuals exposed to gflfca are
more susceptible to tuberculosis, <o that one man with tuberculosis in the
blant. whether it arises partly as a result of dust fnhalation or not, is a
Imenace to all the rest of those exposed to dust in thut plant. Therefore.
One of the mnin functions of the pbrsical cxamination to which reference
hag ulrendy boen made. is to see that that individual is nat allowed to
continue under those conditions.

Physical cxamination gives us information with which to start a
man on emplorment; it assists us to control the tuvercwlosis problem as
these men are examined from time to time: and finally it enables ns to
arrive at some sort of rational method of haudling or deaiing with the
Individual who perhaps has silicosis but bas not tuberculosis, such as

1 614 794 5812
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would be spread from one to another, heeanse, ag Mr, Cnmmingy says, it
does scem to us very imporfant that a reasonable disposition should be
made of those individuals who ate found to be affected but who are still
able to do their work.

G. W. Cayvox?: I have listened with keea interest to these able
papers and the discusston, for as a foundryman, I am intensely inter-
ested in the rapid enginesring advance belng accomplished in the problem
of dust contrul and disposal. I have been in the foundry tndnstry all my
life and In the years mone by we uerer heard of any foundry workers
dying from the effects ot dust. They did not seem to die from any cause,
—they just dried up and blew away.—we were a pretty healthy bunch of
mechanics as a class.

The modern production methods now used in our jndustry have,
however, chanzed the conditions under which oar employees must 1abor.
Speed in production has brought about o concentration of effort in such
operations as pressure blasting, whether it be pneumatic propnision or
mechanical projection. Speed at the shakeout has also greatly increased
the gzeneration of dust, heat and nvise and it is in tbis hot, dust-laden
atmosphere of these and other similar operations that it is necessary
our workmen perform their lahor: a condition which did not maintain in
foundry practice in the ycars preceding the introduction of contiuuons
and high speed equipment.

The problem of dust control and dispusal is one in which we (I am
speaking as a member of a firm employing 2,000 men) feel i3 a tremen-
dous responsibility and one which canuot be thrust aside with indiffer-
ence. In fact and to the contrary, we feel it must be met and conquered
as soon ag possible apd that, with the ald of the best knowledge that can
be procured through scientific research carefully analyzed and engineered
by techmnical men skilled in this particular line of endeavor.

It is my opinion, however, that the successful solution of the problem
cannot be achieved by the individual foundry and I sugszest thnt within
our own Assoclation there be fostered an organization of men trained In
this highly technical subject who would be compensated properly for the
time and attention that mmust be devoted to the effort necessary to bring
al..t a dusiless oundry plant; such a setuy sould pay big dividends. I
appreciace, a8 must alt of us engaged in the foundry business, that satis
factory results in conquering the existing dust conditions and assoclated
evils which militate against healthful conditions in which to work will
involve larze expenditures of time and money. It {3 wot improbable tbat
the larger foundry organizations can undertake this work independently
with success, but the smaller foundries also bave the same conditions to
correct, The large and small units of the industry are laterlocked in
competition and cxpensive equipment installation has its reflection in
competition. Successful correction measures In ome plant will be of
benefit in another so I would urge that our Associntion get Into actlon in
an orderly way, through proper organtzation processes to nssist us in
creating the best possible working conditions for the employees of the
foundry division of Ameriean and Canadian lndustry.

3 Campbell, Wyant & Cannon Foundry Co., Muskegon, Mich.
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In our plant we are only at the beginning of & program of better-
ments and we have a long way to go. We are undertaking the correction
of the greatest evile first. Sniiable designs for our mold shakeouts and
core knockouts. one of our worst dust and heat producing sources, are
being considered amd it will involve the rebuilding of the molding units
to gain the desired resuits: the cost will doubtless be high but we will
have to stand tbe pressure.

In the Cleaning Department, we are confronted with an equally seri-
ous problem, that of taking the operators out of the blasting rooms. This
will require the building of special fully autornatic machines to handle,
not just one design of a cylinder block or head, but a large variety of
sizes and shapes. In this particular departivent we have progressed to
the stage of selecting the most desirable design. The disposal equipment
handling the disintegrated abrasive from grinders and the dust from
our few remaining tumbling mills is also being revamped. We feel keenly
that our responsibility in the betterment of working conditions is by no
menps finished if we nre successful in the elimination of the dust-health
menace. We are constantly engaged in battling with a problem that goes
hand-in-hang with it,—the education of the men to take care of their
own health.

Years ago the majority of our emplovees were forcigners. They
dressed well {rom a health standpoint at least, they fed well on good
food from the old-fashioned dinmer paill prepared by the old-fashioned
wife who took good care of them. Today the young men in the foundry
are high school boys, They are tenderfeet; not strong enough of body
to withstand the abuses that the old-timers were used to. In this cam-
paign, our director of personnel is posting 8 pew placard each week, ad-
vising themn how to dress and what to eat as the scasons change and lv
general how to cnre for themselves. The work of the personvel super-
visor does not end with the posting of placards; he scee that the mes-
sages which they carry ave read and absorbed. We have even gone §o
far as to provide woolen undershirts,—the good, old-fashioned, perspira-
tion-absorbing kind that many of us here present wore and found com-
fortable in the rears gone by.

Successful operation means that couditions must be bettered from
every standpoint in order that we may give our cmployecs better places
in which to work. Better working conditions will induce a better and
higher grade product.—better products create greater profit.

PRESIDENT AVEY: That discussion is very pectinent, and it is one
of the purposes, of course, underlying this geberal ussembly, that we
have here tonight. The whole problem is too Jarge for the individual, and
it 18 & rather lurge one for the entire inudstry, These matters are go-
ing to bave to have the best consideration and the hest braius of the
best leaders we have in the industry.

) JAMTs MunpRY': We all know that dust is the principal cause of
silicosis nnd long before 1 cver heard of the word “silicosis”™ I took
measures for the elimination of the extreme amoint of dust that was in
the foundry that I was operating at that tiwe, That was buck in 1907,

3 Hamilton, Ohlo.
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The workers themselves have a faculty for ereating a lor of dust
that good mauagzement counld avoid. Tu the eleaning of castings, it in
far eawior for them to stivk an air hose into the easting and ow the
dust, all over the place thau i is to dig it out hy some other means. To
eliminate that dust, 7 adopred a method of clenning caktings hy meansg of
a water blast, Castings that had formerly taken six or seven slays for
ewo tnen lo clean, we cleaned fn 55 minures by this wuter jet. This
method ean be used in a great mang foundries for the elimination of dust,
partienlarly on large custings. (Certain patts of the foundry. such as the
chakeout. of course, cannot be reached that way, but they can be reached
thronght dust arresters.

I betieve that the State of Wiscouxinn has recently udopted some
regulations for the use of water spruys. The spruyer can he used to
keep down dnst in a very zood wiy, heine a much hetter method for
. spraying gangways and keeping them moist than by faking a pail and
bt sprinkling water over them. which may make them too wet. The uge of
. sprayers for £apgways ix gutting to be quite cominon, ‘The principal
thing is to keep the foundry damp.

MeMBER: We were faced with the same dust problem. Our foundry
is u brass foundry. We started by washing the whole foundry (rom the
ceiling down to the floor, tuking all the dust off the hrams, making 2
general clcan-up. We bad had ounr cleaning room on one side of the
foundry hut not scparated from it. We moved that and closed it aund
scparated it entirely from the toundry, with a partition. with swinging
doors between, and the doors ure always closed when the room is not In
actual use.

We do a little barrel sandblasting. To overcome a big dust trouble
there. we built a room outside of our foundry so that the operator has to
go through two doors to et into the zandblast room. The valves that
control the alr are on the inside, so that at no time ix anybody iu the
sandblast room while it 18 in operation. Reside tbe exhaust fun on the
sandblast, we put an exhaust fan on the room, s0 that any dunst that
comes from the sandblast—and it does come from ill of thetwn, mo natter
how good they are—is pulled out of the room. or at least a good portion
of it is.

We have cement floors and we 8weep our floors at least three times
a weck and we sprinkle them all down before they are swept. The one
problem that we do not think we have solved satisfactorily 1s our shake-
out. because we do uot bave a conveyor and the shakeout is doue between
the molders. We are seriously considering putting in a couveyor, not 0
much for protection, but from the fact thut we belleve we conld bring
our shakeout operations into one room and have two to threc men only
arouad that operation.

A, B. Roor. Jre: It may be that the members will be interested in
our experience in Massachusetts, Reference has been made to the neces-
sity of keeping in contact with your state legislature and [ saggest that
it might be perhaps equally as important to keep in touch with your
. Commissioners of Tansuraopce.

——

«Hunt-Spiller Mfg. Co., Boston.
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A little over a year age, the insurance companics through their
rating bureau reguested the Commissioner of Insurance in Massachugetis
to approve an occupational assessment rate of $4.00 per hundred dollars
of payroll. in addition to the manua! rate for industrial accidents, That
request was made without any contact with the foundries or with the
toundry organization that was known to exigt there and had it not been
for the fact that our Insurance Commiseioner was very well acquainted
with one of the foundry executives, it might very ensily have gone through.
Fortunately. the Insuranec Commissioner called one of us up and said,
“Do you know anytbing about it and will you come over and see if you
think this is & reasonable request on tbe part of the companies?’ As g
result of the nepotiations which started fromn that beginning, the rate,
instead of being $4.00, was made $2.00.

And bear in mind that the rating bureay, and, through them the
insurance carriers, had no statistics from their experience on which to
base any request for an increase in rate. They were doing it simply to
provide a hack-log on which fo fall in case they had cases of silicosis to
settle in the future.

As a result of that, our Associgtion appointed a committee ta confer
with the rating bhureau on what mieht be done, first to reduce that below
the $2.00 rate and, if it could be done, on what basis ft might be done.
We soggested to (he rating bureau a rating plan of credits by which the
carrving out of certain dust prevention features would entitle the foun-
dries to credits on tbat $2.00. and the plan which they submitted Lo us
was the most terriffic thing you ever saw, such suggestions, for instance,
ag ventflating a portable sand cutter moving up and dowp the shop. They
were the most impracticable suggestions, 1 Lelieve, that were ever put
out. I think there is where our danger lies. through the insurance com-
panfes requesiiny increases iu rates throngh the Commissions.

I would like to ask a question as to how the foundry interests of the
conntry can best coordinate thefr efforts for the nrotection of thejr own
interest through preventing unusually beavy increases in rates. The
ingurance carriers are organized. How n the foundries organiz¢ %o
A% to have soine common hasis on which to protect their business in-
terests amginst unusuglly heavy or unoccessarily high rates?

Another question T would like to ask of our fwo guest speakers to-
night relates to the question of analvels of these caxes, 1 have under-
stood that the method of analysls wis to tuke a sample of the rafter
dust, make the dust count from the sir floated dust. and to make their
analysiz for the silica coutent from the rafter dust. 1 have understood
that there §x a grent deal of difference between the silicu content of such
rafter dust and the dust collected from afr-fouted samples. 1Ix there
asy brsis or any agreement that the chemical analssis of the silicn con-
tent should be taken of thut same air-flonted dust {rom which the count
is made?

Dn. McCoxNEIL: The chiof reason for nsing the rafter dust for
Shalysis f¢ because of the difficulty of collecting u sample in the im-
pinger apparatus. Ouc of the Westinghouse cogineers has developed
method, X think of electrical precipitation, whbich js cnpable of collecting

1 614 794 5812
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a sample sufficlently large for a silien determination. On the other hand,
while we have been considering using thix method, I still helieve that we
should have, at least In adaultion. an analysis of the rafter dust, for the
reason that the dust on the rafters has been accumulating for over a
perfon of sears and you zet a falrly representative sample of dust that
has been arising from the various processes over a long period of time,

In collecting 2 sample at any one time, it i qaite possible tbat the
silica content may be oxtremely low during that particular process or
that particular location, whereas on another day, under similar coundi-
tions, the dust may contain a much higher pereentage of free xilica.
Therefore. 1 feel that we still should determine the amount of silica in
the rafter sample.

At this time, I wish to mention some of the meneral protective weas-
ures that foundries are using, enumerating them only in 4 general way.
Sowme foundrymen are substituting less harmful substances for harmful
substances. A mond example of that is in parting compound. I wus told
that foundry workers arc very temperamental and at first it was said
that it would be impossible to zet them to use a non-sillca parting com-
pound. T have had some foundrymen tell me that they had to disguise the
non-silica parting compound o ret the men to use it and, when they did
not know that it was different, they found it very effective.

Another method is the isolation of processes where it Is possible to
dn so. One example cited here this evening was that of removing the
cleaning room to one end of the foundry and separating it by partitions
and exhausting the room. Where the dust concentration is nigh, it is
always possible to protect the men working in that particular location,
but you also protect a large number of men in the general foundry.

Another method is that of hydraulic cleaning. We have taken 2
number of dust counts during this hydranlic cleaning process and have
found the counts to be extremely low. ‘Wherever it {s possible to clean
castincs with watee, I belleve it is an excellent method of control.

Another method is, of course. that of local exhaust ventilation.
Where it is possible and practicable, all processes should be exhausted.

Sowme foundries are using a combination of air and water for clean-
ing the foundry. I think the apparatus is called a ginny and it is very
effeetive.

In some foundries, it 18 found practicable to do the shakeout opera-
tiong at night. I think wherever it is possible and practicable to mouunt
your cgstings on a moving platform to one section of the foundry that
may be isolated and protect the men doing that particular operation, it
is an excellent method; but where that is Impracticable, I believe the
shakeout operation c¢an in many instances be dune at night or at least
at the end of the shift, thereby exposing nany less men.

It is also possible under certain conditions to substitute steel shot
for sand. Here again, however, a ntmber of foundrymen believe it is
impracticable. On the other hand, we must remember that there are
different types of sand. Some sands fracture wore easily than others
and those sands are :uch more of 2 bhazard than those which do not
fracture easily. So that, with your isolation, your substitution, your local
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exhaust,—and we must vot forget gemeral ventilation, but we must also
be careful that tbe general ventilation does not interfere with the local
exhaust systems -~your combination of water and alr for cleaning pur
poses, and the removal of unnecessary equipment, or, in other words,
good order in your foundries,—¥ou have all these very valuable metbods
in reducing and conmtrolling your dust hazard.

V. Hypart: I belleve we bave justituted at the Falk Corporation
some things that will prove inreresting for they have proved effective Ip
removing or at least minimizing the dust hazard.

The spray which was referred to a while ago is @ home-made gadget.
We uge a welding tip for the tip of the spray. Water is fed to this device
by menns of a little manifold body to which the welding tip is attached.
1t is discharged through the small holes around the periphery of the tip,
and air from the air line through the cemter hole. This atomizes the
water. Quite 8 spray can be shot up into the air to help bring down
dust. Also it can be used for spraring castings that are in the process
of chipping without getting them too wet. In those cises where the
chilling effect of water on the c¢asting would be detrimental, one can still
dampen them without chilling them seriously.

Our silica wash problem. I fcel, has been quite well met in that we
have gotten away from the old idea of mixing the dry silica flonr with
molasses and water in order to produce our silica wash, We buy a pre
pared compound which is rather pasty in substance, put it into a mechan-
ieally operated agitator, add enough water to it to give it the proper
congistency, and the men ean draw it out of a tap at the bottom of the
agitator as they need it

Perhaps the most outstanding thing that we have done is putting dust
arresters and exhausting equipment on oor sand mixers. We have tried
two different types of housing on our sand mixers, and hoth have been
quite efficient and effective. (ne of them goes up vertically froo the top
edge of the sand mill and terminates in a very flat conical top which
has an afr exhaust fitted to it. The other goes up in about 8 45 to 50
degree cone from the rim of the mixer and also is connected with an
exhaust fan. The dry ingredienis are fed to the mixer through batching
boppers which have double compartments, or, ruther double traps to them.
The first trap opens {rom {be bLins to a cowpartment which contains or
can contain just so much of the ingredient: and then a trap opens from
that compartment into the wixer. The bousings are cquipped with slid-
ing doors that cap be closed once the batchbine has been ecompleted and
mixing proceeds. But wc have found., in testing them. that even with
the doors open, there i a4 sufficient draft to keep all dust from getting
out into the foundry.

We have gone through the usnal cleaning up and painting up pro-
cess. We have used a lot of white paint and aluminum paint, largely with
the idea that duet will show up more readily on light colors, and in that
way we know just swhere to couvcentrate our cfforts in order to keep
down the hazard. Our big problem is still shakeout control.

M. CuMmMminGs: 1 would like once more to re-cmphasize the tmport-

——

YPalk Corp., Milwaukee, Wis.
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ance of physicrl examinatfons in preventing the occurrence of occupa-
tionul diseascs, A younz man who enters a dnsty industry. with a small
lexion of tuberculosis may develop a larger iesion in a velatively short
time. 1ITe may develop disability or may Aie and in all probability it
will be necessary to as<sume that the course of his dizcase hax been un-
favorably influenced by his occupation. On the other hand. one way fnd
many men past fifty years of aze who have worked in high concentration
of dust in foundrfes or ather indastrier throughout their lifotime aad
who are still capable workinen in spite of the large amounts of dust
which they bhave inhialed., hecanse thev were properly qualified for their
tasks from the onset of exposure to dust.

The significant thing for you to con<ider is the fact that you must
select your employees in order not to offer them an unusoal risk. No
tnutter how safe your foundry appears, it may still have enough dust in
{t to injure the man whose chest has already been damaged by an in-
fection. If you will carey that one thought away with you tonizht, you
will bave carried more valuable [nformation thun all of the cugineering
suggestions that could possibly be offered for the control of occupational
digease.

{
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H. 8. Wis"upckN*: On this question of exawmination bhefore employ-
ment. which. of eourse, I belicve we alt think is necessary, how frequent
re-examinations should be made of employees in order to he effective?
Mr. Cummings epeaks of having a later examination.

SRR E s

Mg. Cuamyixvas: That is a difficult question to answer. Tuberenlosis
is a disease which may be contracted at any time. A man may be exam- K
ined today and contract tubetrculosis tomorrow and he may work in your
employment duriug the time he is contracting {{. There is an opinion
that tuberculosfs is usunlly contracted in the early age groups. I do
not wigh to imply that the disease manifests itself at early ages only.
One may becoine ill svith tuberculosis at 30 or 60 or any other ape period.
but present information {ndicates that it one does become ill at 50 or 60,
the disease was probably present at 20 or 25. I believe that young men
are morc lkely to contract tuberculosis thau others and, for that reason,
they should be examined rather frequently.

Men in your employ who have tuberenlosis which may be arrested or
which may not be active enough to justify their being rewmoved from the
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industry should also be examined rather frequently.
o The general conclusion is that where men of all age groups are em-
\, - ployed and are working full time, they should be examined at least an-
o nually. and that specific cases way need cxamination more frequently.

In any event, men should be examined at leust once every two years to
R screen against those possible cases of tuberculosis which may bave de-
o veloped since the last examination. The physical examinatfon is in-
tended to discover tuberculosis rather than silicosis and experience in
each plant or Industry will soon dictate how frequently exawuinations
must be made. If exawmivnations are made annnally and no new cases of
tuberculosis are found. a decision way he reacbed to examine every other
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vear, but iv the end. examinations should be made often enough to pick
up cases thiat may be developing particularly among the younger men
who enter your employment.

MpnpER: In examination of these cmployees, on our first examina-
tion we find three or four cases of silicosis. That do we do with them?

ME. CUMMINGs: Dr. McConnell cap probably answer that question
better thap 1 can but we have both had experience with examining
thousands of men. At the present time we are condncting a general
gurvey of n rather large industry emploring somewhere between fire and
six thousand men. all of whom bLave heen examined, mapy of whom are
silicotic, some of whom arc tubercular. We try to do what 1 ontlined
in my paper. We separate these men into three main classes, those who
bave normal chests, those who have evidence of occupational fibrosis, and
thote mep who have some evidence of tuberculogis. The men who are
young and who have mormal chests. we try to initiate into the industry
by placing them in the less dusty positions where we still have them
somewhat under observation. The men who have sllicosls, obviously have
it nlready, they are good workmen. and we do pot discriminate against
those men in any was, We let them continue at their work. We do
everything we can to improve the conditions under which they are wourk-
ing, obviously.

Men who have tuberculosis are dealt with as indfviduuzis through
the medical divisiop in the industry. Each of those men is judged on
bis merits. If he has active tubcrculosis, we would simply suggest that
he must be immediately removed, and there is geperally no guestion about
that, becanse it is realized that he is endangering his own health and
that of his fellow workmen.

A man who has inacrive tuberculosis, which may be a small lesfon
or it may be rather an extensive one, is dealt with on the basis of his
physical condition. If he ix rather badly affected, we suggest a job such
s & night watchman or some such thing as that. If hie lesion is small
and not regarded as active. he is given a place of selected employment.

There it not enough tuberculosis in any dusly industry that I have
encountered to mnke it impossible to place a number of men that are
found in that industry at selected jobe, 1 is rather surprising to find
that with slight improvement in the conditions iwnder which these mcn
work, their suhscquent examination inevitably, or almost inevitably, re-
veals improvement in their condition rather than retrogression.

We do not djreriminate against silicotics.—I would like to make that
point clenr.—unless they are disabled, and we find in the most instances
that such men have what we regard as soine complicating condition,

MEMBER: Should an x-rav examination be made?

Mz, COMMING: We moke the wost eareful x-ray examination that
we gre permitted to dn. We usc the best equipment, We think that is
essential. We ask for competent ijuterpretations. The dingnosis of sili-
cogis or tuberculosis is in the realm of the medieal expert and I thipk it
will have to remaip there for some time. The ordinary practitioner,
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, capable as he may be, Is generally unfamiline enough with this particular
fleld to qualify, originally at leaxt, for that work.

MeMneR: Are there any anthentie published negative reproductions
that would guide, not the amateur In x-ray but a physician who has pur-

sued it heyond the experimental stage, in differentiating botween silicosis
and tuoberculosis?

Mr CuMMINGs: Yes, I think there are. The question of differential
dlagnosis of sillcosis is one that is difficult and though one might get
reproductions of cnses which were typical for any given industry, it
would be quite possible io bring forth films which simulated the appear-
ance of the films that were used for demonstration which might consist
of quite anmother pathological process., and hence I would still suggest
that this particular fleld be left in the reailm of experts, much as Ontario
bas delegated its authority to people who have made a special study of it.
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