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Report of the Legal Comiittee given ty Theodore C. ‘.aters of
Baltizore, Chairran uaryland Occupations) Diseases Commission,
at fourth fall mecting of Air Hygienme Foundetion held at
Jellon Institute, Pittsturgh, Tuesday, Nov. l4.

iWiG-86i9878

wew lzgifation providing compensation to orkers for occupetional disease in-
Jurics haz been 2nacted suring the past year ty Arkansas, Idaho and Marylend, and
there are now 24 stctes und the Distriet of Columbia that have occupational disezse
cerzensation statutes. In the states of New Hampshire, Oregon, Tennessee, Texas and
Utah, comnissions have been authorized to study the Qroblem of occucational disease
legisiz%ti 2nd %o submit reports to their Stute Legislatures during the coming year.

In the course of the administration of the compensation laws already enacted
there has developed the necessity for amendments to clarify or correct some of their
provisions, Important amendments have recently teen made in the occupational disease
laws of lL.as.achusetts, Ohio, und Pennsylvania.

Litigation involving the constitutionality and interpretation of the laws has
becn tefore the courts in repeated instances and the judicial interpretation of their
provisions has had far reaching effect upon the Liability of employers and the bene-
fits conferred ugon employess.

4t the last session of Congress there was introduced bty Senator Murray Senate
Bill No. 2256, designed to afford Federal assistance to those states that provide
conpensation for dust diseases. The Bill provides that a State compensation progranm
shull not be apnproved by the Sevretary of Lator except upon certain specified condi-
tions. It also grants to the Secretary of Labor troad discretionary powers with res-
pect toc the apnroval of plzns for prevention. This Bill failed of enactment at the

.

last session of Congress, but will undoubtedly be revived in come form at the coming

session.

dir. aters said: "I believe the Bill is objectionable for the following reasons:
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Jr. laters -~--—- 2.

"1, Its subject matter is ceculizrly <ithin the .rovince of state
jurisdiction. Industrisl conditions xithin the ctates vary -nd, in
snacting occucaticnal disease conmiensation legisiation consideration
muct be gZiven to the garticulzr problems, industriss, standards of liv-
ing 2nd wege scales that orevail in a given state.

fWBd-a8aI879

"2. The plan of the projoscd law is to rrovide federal funds {or
the compensation o1 injuries cuused bty dust diseuses ia those states
~hose law.s zre ap:roved by thc Federul Secretary of Labtor. The cost
of cotrensation saouid {all u_.on those inductries - here dust hazerds
exist cnc not uzon the texpoyers generally.......

"3, The law as drafted i vague and indefinite and gronts to the

Federal Secretary of Labor broad discretionzry powers to approve or
ilsa. .rove of vtate legislation.

ALo&.

"There arc tus featurec of thic Biil which I believe to be sound and zlso indic-
-tive of the future trend of comiencation legislatiom. The Dill probitits the
asxroval of & state cou.encation vlun unless (1) provision is made for the peyment of
comecensction for silicosis injuries equal to compensation for accidental injuries; and
(3) the waiver of disability benefits by workers is :prohibited.”

wr. "aters scys further:

“is o hive seen, .mendments to muny of the laws have ulready been made and
further amzndients will undoubtedly be necessary in order to perfect thelr adminis-
tration. It is particutarly interesting to nete that in the laws recently enacted
there has develoged the tendzncy to create wediczl Boards or medicel examiners to
nscist the sdministrative ngency in the determination of the fact of injury and the
ovaluation of the disability arising thereform.

"Another tendency of recent legisistion has been to liberalize compensation bene-
fits to employees suffering with disabling silicosis or asbestogis. To me such
suendments sesm to be proper, so that ultimately there will be no distinction between -
the comrensction paysble for totnl disability from dust disewuses and that paysble for

total disability from traumatic injuries.

"0f even greater importance is the activity in the various states to perfect the
methods of prevention. Bureaus of Industrial Hygiene have now been established in
thirty statcs #nd in thz cities of Detroit, St. Louis and Baltirore.

"The nublic generaily has adoried a szner uttitude with rospect to occupational
disease legislation in the past year than has heretofore existed, and we have seen
n.ny evidences of the cooperation of emjloyers, cmployees and state agencies to solve
tae various problems presented by this legislution. Our laws now enacted may not be
serfect, but generally they have acoomplished the purposes for which they were design-
ed, namely, to provide reasonable comgecnsation for occupational disease injuries and

t> establisch the wachinery to effect prevention.”

LB b
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feport of Proventive Inginecring Zommittoc giver by Prof. 2hilip
Drinkey of 3 rv-rd, Chairman, at fourth f£-.11 ;-cting of »ir Hygiene
Found:tion held =t ilellon Inutitut., Vittoburgh, Tuesdary, Hov, 14.

HHBB-006988 1

c2 yenrs, air Hygienc Frundation ke rendered generous help to

the Journel of Incustrial Hyqiene % Toxicology in the form of zn znnurl gift which

hes helped defrey the cost cf publishing the Journalt!s sbetricts of the world's

liternture con industrisl hygiene.

In 1338, th. Founiztion .stablishud two feilowships 2t the Harvard School of
“ublic Henlth. At prevent, thess cre held by twe engineers torking towards the
Doctorate of iciance Degree in Industrizl Sanitation. The theeis vwork of these men
iz dirscted torards problams of direct interest to Foundation members.

An importrnt problem in siliéosis prevention and in the appraisal of silicosis

risks is, "hnt i the most potent cize of silica particles?" It is recognized thot

the nmost d-ngerous sizas are certuinly below 3 microns, (2 micron is 1/25,000 of an
inch) but whether thers ~re critical differences here between particles of 0.5, 1,

and 2 microns hcs not been studied. Accordingly, zround flint (99.7% free silica)

wes sepzrated into four fractions, 3.30, 1.65, i.04, and 0.62 microns, and the frac-
tions cleared, =2u fur as possible from particles other thin the above. OSterile sus-
pcensions of these fractions werg then injected into the ear veins of raboits twice
at threz-ponth intervals and the snimals killed and autopsied periodically.
Prelizinary exeminction of liver secti;ns indicatc that the fine particles are
more rasidly taken up by cells than are thgﬁlarger ones. Later examinations showed
no striking effects with the two larger sizes ($.30 and 1,65 microms), while it
locks as if the third and fourth (1.04 and 0.62 microns) produced the greatest

changes. The finel reoort on this study will be ready in about 8 months.
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Prof. Drinker =---- 2,

69882

The reuson engineers want the information which we hope this study will bring §§

-
nn

iz that we are responsible for mensuring degrees of dustiness in workplaces and for o
=

>

controlling concditions. Also, we must design dust respirators. %e would like teo
know what, physiologically, azre the most lmportant sized particles and then we can
focus our efforts particularly against them.

An engineering corollary to this problem is "That is the most difficult size

dust particle to wet when floating in air?” and "That con be done to make the modern

air washer into a more efficient idust catcher?”" These :uestions are important to

the air-conditioning industiy and to all plants where air i: :leaned by wet methods.
The graduate student who is working on the dust injections is studying commercial
zir washers with a particular.view to the poscible application of wetting agents
(surfaceactive agents). An incentive to the study of this problem has been the
renzrkable progress recently in the separation of non-metallic dusts by flotation,
a method considered iﬁapplicable to industry only & few years ag&.

As 2videnced by the number of papers published in the last year, interest in

the vapors from organ;c compounds has become widespread. Firms selling equipment or

materials in which such solvents are in any way concerned are generally alert to the
problem. iethods for detecting and for recording such substances are being repvorted
from numerous laboratories. At least three large firms have arrangements for inves-
tigating the potential risks of one new compound after another and thus to determine
under what conqitions they cen be marketed and used safely. As compared with the
silicosis field, it is likely that the interest and activity in these directions will

increase rather than diminish as new compounds continuaily are being developed.

The design of electroglating tanks, baths, and vats using toxic solvents and

li.uids has not yet been placed on a rational basis., The Jurpose of the second Foun-
dation research now in scrogress at Harvard is to investigate the characteristics of

these solvent tanxs and to provide a rational basis of design by studying their per-

formance under various conditions.
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Smell tanks, vwith leteral extauct on one or two sides, have been used. Taking
several liyuide with midely different ohysical properties, trichlorethylene, water,
tolunl, triethylene glycol, the nminimum ventilation recuiremunts at various terjcr-
atures and evajorative rates have teen determined. This phase of the work is now o
noaring coipletion. . :

-6d9883

B

"'ith reasonable surcty it may be stated that the recuirud ventilation in CFu
(cutic ft. ner minute} varies as the evaporative rate to :.n exponent, The use of a
minimum ,uentity, rather than a nirnimum veloeity, has been found necessary in the
case of fumes, vapors, and mists, znd it is believed thet thisz work gives adrquate
tasiz to that fact.

The second phusz of thu work hal been to ascertain the velocity charscteristics
of those tanks. the velocities at all four tank corners and at the sampling point
arc being determined to find which location will give the best and most satisfactory
corr=zlation 7ith vapor concentrztion.

In addition to the zbove -ori, = new vapor-pressure instrument for determining
organic solvents in air has been deviloped. Also, a new dust-counting instrument
revision was mode. :

The develornent of instruments for recording continuously low concentrations of
toxic vasors should interest the members of this Foundation. lany firms using toxic
solvents must either continue {0 use them or else take up ur entirely new line of
manuf=cture -- often thay cannot use harmless substitutes. JUnder such conditions,
the olant manzgement re-uires periodic sampling of the sir to find out if ventilation

is 23 it should be.

recorders are available today for carbon monoxide, sulfur dioxide, hydrogen sul-
fide, carbon disulfide, mercury vopor, and carbon dioxide, while continuous alarms
or detectors for iuflammablc gus mixtures are in fairly general use. OSmoke recorders
are common in general power plant practice., It is well within the realm of practical
matters to develop instruments which will furnish reliable records, 24 hours a day,
of air pollution from low concentrations of sub:stances, such as benzol or carbon
tetrachloride. '.e have every intention of pursuing the problem further in our work

for the Foundation at Harvard.

A4s the result of Dr., L.U. Gardner's medical research, backed by many field
studies ty others, notably the United Stutes Public Health Service, it is now poss-
itle to outline and carry out, with reasonable assurance, « reasonable dust-control
grograc. Industry neither demands nor =xpects from experimental medicine great pre-
cision in these matters, such as toxie limits in air. In the field of silicosis
thoy heve very nearly got what they need and certainly they now know very clearly how

many wissing gaps can be filled out.

It i3 of some interest th:t the use of zluminum dust in the treatment of men who
have hzd exposures to silicntic dust has definitely been suggested at least twice;
once, to an imgortant mining group, and again to the granite cutters' union. Further-
more, patents on the use of zluminum dust, both for the prevention and for the treat-

ment of silicosis, have been gratec.

what place, if any, the use of aluminum or other protector dusts may eventually
have in silicosis control remains to be seen. In the meantime, we see no reason to
reduce either engineering or mediczl control in any way whatlever.

FHERITHR
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Abstract of research report on, "The Choice of ilethoés of Roentgen-
Ray Exemination of the Chest for Disgnostic Surveys," given by Dr.
S. Reid ierren, Jr., Assistant Director, X-Ray Research Laborutory,
University of Pennsylvconia, at fourth fzll meeting of uir Hysiene
Foundation held at iiellor Imstitute, Pittsburgh, Tuesday, Hov. 1l4.
Dr. Varren summarizes the new Foundation bulletin which :ill rive
the results of the study. This pumphlet, designed as an "KeRay
Handbook" for Foundation members, will be issued in January.

nHB3-0Ga9885

Chest roentgzenographic {x-ray) apparatus is expensive and complicated, Chest
roentgenographic technijues are based upon criteria difficult for the layman to un-
derstand, Chest roentgenography is becoming nn increzsincly important procedure ia
industry; medical cnd legal espects of the problem demand that such procedures be of
the hizhest possible quality. The production of chest roentgenograms of industria:
emploves is such 2 new procedurc that no standardized metaod has yet been generally

accepted.

It is the purpose of this pampnlet, which is being prepared for publication by
the Air Hyziene Foundation of fmerica, to summerize in simple language the physical
pornoizenn of chest roentgenography, ihe technical aspects of the apperatus, and the
econoiical aspectc of its nurchase ond use in industry. The cuthors hope that the
patiphlet may be useful to industrial executives and to physicians in industry, as
well as to roentgenologists,

Some readers of the pamphlet mey be unfamiliar with the elementery ideas under-
lying thc electrical phenomena in roentgenographic apparstus. Therefore, cn appendix
has been prepared entitled A Summary of the Facts anc Theories Underlying the Onere..

tion of Roentsenopraphic Apparatus.

Chapter I is devoted to & description of the physical phenomena that occur when
a chest roentgenogram is made. These facts are useful as a basis for understanding
why commonly used chest roentzemographic apperatus, described briefly in Chepter I,
has been developed. The description of the physicel phenomena also leads to defin-
ite conclusions concerning the advantegec and disadvantages of the various types of

equipment described ip Chapter II.

In Chapter III kmowledge of the physical phenomeas and knowledge of the charac-
teristics of the apparatus are used as bases for developing the criteris for the
choice of roentzenmosraphic techrninues that produce the best possitle films with each
of several kinds of apparatus. In Chapter IV several methods of meking roentgen-ray
chest surveys are described. It is the purpose of this Chapter to show how the ap-
paratus and techniques described in previous chepters may be most economically and
conveniently edapted to the problem uf making many chest roentgenograms of individ-
uals -‘ho wvork in industrial estzblisiments. The conclusion of this Chapter comprises
a discussion of the relative advantages and dissdvanteges of each of the several
methods for making roentgenographic surveys that are described in the Chapter.

In Chapter V the essential facts concerning the reouired resulis of a chest
roentpensgraphic survey in industry zre described. This leads to the choice of the
perticular survey methods that cre, in the authors’ opinionu, best adapted to the
problems of industry. It is sho:m in this section that certain problens, the solu-
tions of which might lead to more convenient 2nd uore economical survey methods of
high diagnostic quality, have ot yet been solved. HNevertheless it is possible to
meke specific recormendations o methods for making chest roentgenographic surveys
in industry with the apparatus nowr aveileble. The salient conclusion from this re-
view of the technicel espects of chest roentgenography is that it is unwise to com-
promise the diagnostic quality of roentgenogrephic results in the interests of ecomomy

or convenience.
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Address by V.P, aheern of laskingtom, Executive Secretary letional
Industrizl Sand Assoc., in Corum om, "Impect of Buployee Health on
Industrial ana Public Relations," at the fourth fall meeting of Air

Hygieme Founuetion held :t .lellom Institute, Pittsburch,“ed.P.lgﬂcv.lﬁ.

HUBB-0809887

~t this fourch annucl reeting of the .ir Lygiene Foundation, ¢ kive kad & fine
0p.ortunity to survey the ~hole Meld of occuztional disezse and its preventicn,
¢ have rceaivel the counsel and .ovice of nen vwith distinguished records in medi-
cine, in en:iineering, in law, ir necncgenent, and in lebor orampiczetion.

It seeus to we u great corpliment te the Air fiy;iene Foundation and to its man-
agement thatv tihese mexn have been willing to taike the tine to comc to Pittsburgh and
participate in this reund-up of owr xnovledge of occupavioual dizeases znd their cone

trol.

These nen shore with you (rd me ¢ belief that the Foundation has nerformed a
vital service to industry and that its future srogrerm is one ‘hich should cormiand
the surport of &ll wac realize tant heclth im iadustry is & job vhich industry itself
nust tnckle if turdensome reguw’2tions and unplezsant laws are to be avoided.
Industry has already nude fine wrogress na this guestion of occupational dis-
‘e can take & pardenable pride in the accomplishments of the past few years.

ease.,
The modern industrial envirnnment renresents = graat improveiient over conditions

vhich have existed in the past and which in many cases were admittedly prejudicial
to the hecltk ol the worker. Iadustry has therefure shovm what can be done, and I
am ccnfident that under the eusnices of the Poundation, the futurc months will wit-
ness continuous progress tovard our goal of ridding industry of the preventable

sources o7 occunational disecse.

I have been anonc those vhe felt thct too much attention was being given to the
purely punitive phuses of occupztionzl 3isease control. It seemed to me that undue
emphasis was beirng placed upon legislation, both by representatives of employers and
representatives of employees. Legislation is ~limys the source of hot coatroversies,
and in the struggle for position wiich morked the efforts of the contending pavwties,
not encuzh consideration was beins given to the fact that no money conipensation,
however lzrge, ccn compensate 2 man Tor the loss of his health and vossibly his life.
Our job in this field must be to prevent occupational dicease., 1 hope we vill never

lose sight of thet fact.

e shall be badly advised if e do not recognize that this hole matter of occu-
ctioncl discase is one of tremendous obligution and treriendcus res»onsitility. Its
correction needs the intelligent assistanmce of all. The enzineer nust guide us along
the path of prevention; the doctor must teach us how to cure and he must help the
engineer in teaching us how to avoid conditions which cause occupational diseases;
wise law.s need to he Grawp, mot only for the assurance <thich such laws give to eme
nloyers and emppluyees, but also because theyr do act as the spur toward correction of
conditions vhich lead to oceuraticnal diseases; munsgement nust Jirst recosnize the
obstacle and then do somethinsz about it; cnu the torxers must coonerate in the whole
srogran if industry is to d> the job of whieh it ic undoudbtedly capabdls.

Industry wrote a fine page in fmerican history -~/hem it grappled successfully
vith the »roblem of ghysical sa’ety, Industry caa do the same thing with occupatione
al disease, It would be rutile to deny that vhen workmens coabensation insurance
lews were first ~roposed, ali.ost every branch of Arerican industry registered its
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vigorous opposition. It was felt that nullification of common law rights accruing t
the empleyer, and the substitution of fixed scnedules to be administered by a state
commission, would soon impose intolerable costs upon industry. It was even said thatgy
workers would become indifferent to their safety and invite accidents teczuse of the

certainty of compensation.

iHa

Te know now that those fears were groundless. ‘le found that the reduction of ac-
¢idents trought new compensation - in human health and happiness, and in more effici-
ent industrial operations. This is not to say that all compens.tion insurance laws
have been marked by the ultimate in wisdom, but it does insist that industry itself
nould be highly vocul today if it should be seriously proposed that we return to the
common law systew of compensation for industrizl accidents.

Not until recently did industry mcke any sarious effort to tell the story of its
accomplishments. None van fail to look with satisfaction on the record which industry
has made in lightening human labor, in adding to our national weslth, in the creation
of new industries and in the furnishing of new employment, in raising American stand-
ards to new high levels, in lowering the cost of goods and nrcessities, and in open-
ing up new possibilities for the satisfaction of human wants. Through research and
through the application of a high order of inteliigence, industry has done these
things, and more recently we have come to understand the importance of industrial
achievements in respect to emancipation of the United States from dependence upon
importation of certain goods hich sre necessary in our nationsl life.

Industry at last has begun to tell the putlic what it has done and what it is
doing. Business leaders are beginning to resist the temptation to become overnight
experts in constitutional iaw and are devoting their time to talking about the things
concerning vhich they are really equipped to tall from experience and training. Only
recently it has done a grand job of convincing the american psublic that industry wants
peace and is opposed to war. Not so long ago, many professional peace advocates were
insisting that the exact opposite was the attitude of industry.

ile are going to consider in thi: forum the impact of employee health on indus-
trial and public relations. The discussion will be led by two men who are thoroughly
qualified to do so. ie shall hesr from them as to how industry can best go about the
job of building a favorable good will toward itself in carrying out industrial health
programs., But they are realists cnough to know that public good will toward industry
does not depend upon the coining of trick clogans, and they know that industry will
enjoy putlic good will if it does the job which .ntitles it to claim that good will.
One prominent organization of industiy took as ite slogan "What helps business helps
you” but I often wondered why thot was not turned around and phrased "ihat helps you
helps business.” I think that the latter can be more eusily supported than the former

This field of public relations ic a brand new ome. I think that its fundamental
justification hus too often teen ignored. A lot of fellows named Joe have suddeniy

bloomed into industrial counsclors (whatever that means) and they seem to operate und-

er the fixed conviction that public relatlons is a job which represents the industrial

equivalent of a theatriczl srecs zgent. wr. Carr and Dr., Seporington are happy select-
ions for thic program b»cause they know from a long persomal cxperience that public
relations is something which is of lasting value only when the industriel policy is
based upon a sound public policy. ‘e shall hear from them es to how imdustry can util-
ize health in industry as a basis for improvement of public relations. No more import-
ant question could come tefore this body, btecause regardless of the turn of political
events in the futurs, every vorker in the United States has become acutely conscious
of the great importance to nimwelf and to nis fawily of freedom from occupational
disease. I knov that invustry, always realistic in the long run, will recognize that
fact and adept itself to it. I take pleasure in presenting lir. C.C. Carr, Advertis-
ing iiznager of the Aluminum Company of america, who will discuss the broad aspects of

putlic relations in industry.
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Abstract of discussion by C.C. CTarr, Advertising llanzger, Al'minum
Compuny of America, Pittsburgh, iu fcruc on,"Impact of Employee Hezlth
on Industrial and Public Relations,” et fourth full meeting of Air
Hygiene roandation held at lellon Institute, Pittsburgh, Ved. P.M,

Nov, 15,

nWBB-00869898

It goes withcut sayirg that any manufacturer with.sn ounce of irntelligence real-
izes the dollars and cents value of irndustrizl heaslth and, when shovm, is perfectly
willing to sperd money to make the conditions of kis plants ccnducive to this result.
Furtherrore, he has huraritarien instincts over and beyond the money argle and is
just as anxicus as the erployee amd more anxious than the rank outsider in having the
best poscible health conditiens in his operations.

Unfortunately, industry has tco often been placed on the defensive in the eyes
of both employees and tiae public because much attention has been paid to money com-
pensation to workers whose health has already been lost, to steéte legislation for an
occu; ticnal disease law in cocperation with the insurance companies, to answering
criticisms of industry after it hes been attacked in some specific incident. Too
little attention has been given to what industry is doipg toward eliminating occupa-
tional disease., In short, the engineer and the physiciecn vho work juietly and etfec-
tively on the long range job have had too little public notice while the lawyers, the
law nakers and the incurance compenies have had the lime-light. The latter group are
essential but a constant parade of tieir activities builds up & resistance tcward in-
dustry all out of proportion to the true situation.

Kuch of this is the fault of industry, itself. ‘'hen a new safety device is in-
stalled, an improvement made on an old opme, or & new method adopted to improve air or
light conditions in a plant, too cften the operating department says: "Why publicize
it and thereby call attention to conditions that existed before?" I feel certain
there are some members of the Air Hygiene Foundation whose operating people think it
might be just as well if nothing were said about their support of the fund. Public
relations men have just the opposite view-point., They thipk all these things should

be talked about pubtlicly.

Admitting that the operating man who wants to soft-pedal these activities, may
heve an occasional point especislly when there is dapger of a racketeering lawyer
sensing a demage sult for possible "sufferers” before the improvement was made, I
cannot see that the attitude of silence is good in the long run, Everyone, whether
an industrial worker or not, knows that plant condtions are constantly improving.
Perhaps he knows this best if he is an industrial employee. The person who knows
least about it is one who belongs to that vast army knovm as the genersl public,
Announcements of plant improvements or imnovations which improve the health and the
vorking conditions of employees should be constantly passed on to the public which
is the final referee in any broad discussion leading to legislation.

Furthermore, industry can build for itself a still broader acceptance in the
public relations task it has to accomplish, if it gets the public to understand that
it is, after all, hupman, In industry's story of itself to the public it has stressed
achievement but has done little on the humanitarian side., Research and development,
improved products, lower manufacturing costs, the benefits of integration, creation
of jobs and kindred stories are being constantly told in institutional messages while
the things industry is doing to improve the health and safety of its employees is in-

frequently mentioned.
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Abstrect of discussion by Dr. C.0. Sappington
of Chicego, in forum om, "Impact of Fmployee

Hezlth on Industrial and Public Releotionms," at
fourth fall meeting of Air Hygiene Foundation
held =2t ilellon Institute, Pittzburzh, Nov. 15.
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1. The cost of illress smong industrial employees is the Jrecztest draim upon
industry. Industriasl health work can be the most sigmificznt factor in the control

of these losses,

2. The evolution of most industrizl health services has been Slow but substan-
tizl, A stert can Ve made only by knowing one's own situation, and obtaining and
aprlying expert Lnoi.ledge properly. Confidence end quality of service are the funde-
mentals.

3, The problem of small group services has become u fetish. Definite experienc-
es have shown the possibilities, end tangible results well in proportion to money
expenses. No small group need be without a valuable form of health service.

4, An ideel service mekes possible continuity of employment; increase in quanti-
ty, quality and permenence of production through improved health conditionms.

5. Personal health means different things to different people; basic factors
are heredity and early enviromment, but simple principles coupled with adequate in-
formation and the will to do have accomplished great results. Sound health informa-
tion, continuously and ":isely administered adult health education is a prerequisite
to successful industrial hsslth vork.

6. Industrial medical services need more emphasis on important health proced-
ures, such as pre-employment and periodic examinations, supervision of the correction
of physical defects, and first aid to minor illnesses. Beneficient results of such
messures are now tooc obvious to be overlooked by any but the pecuniarily stubborn.

7. The objections of most employees to these procedures are not usually founded
on facts, but mainly on misinformetion, superstition, and most of all, on the fear of
losing a job. The greatest proportional returns can be secured through these meas-
ures, but they cannot accomplish this end if arbitrarily used as ®"clubs.”

8. The sources of the most costly kinds of illness among the employees are
largely nonindustrial - but the effects are industrial. Control is possible through
the application of industrisl resources, however, in cooperation with those of the
cormunity and the private physicians. It is impossible to separate from industry the
gocd influence of industrial health on the community, including homes and schools.

8. Among the special problems which will receive greater attention in the indus-
trizl health work in coming yeers are fatigue, posture, noise, nutrition, mental
hyciene, absente¢ism, recreation, illumination and ventilation. liuch has been domne
on most of these, but if we could apply present information, the salutary effects
would be amazing; although more research may be indicoted end although meny are en-
ticed by the glamour of research, the vital need is prompt and adequate use of whet
we knowi.
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10. Industriel physiciz=ns (us have most nonindustri:l physiciins) huve by and:é
l:rce been repeirment in the pust, vith soiie exceptions. There have been :reet ace
complishments in public heelth dbut tiese huve never been cpdlied in aay lorme sense &
to the industriel population. The industriel physician should be a very influential
and vital factor in the furtherins of this cause.

Wi

1l. EIffective administratiorn of industri-1l heczlth sorvices depends upon a clear
conception of objectives; a balanced hunanitarian ena finuncial point of view; the
stecdfast ccoperation of meaicel, incustrial rel:.ticns nersonnel, safety staff, and
employees - and lust but not least, «n unwavering <nd insuticble ambition wnd drive,
unrenittently kept going.

13, Industrizl health has und "rill continue to pry dividends upon hatever
basis one may choose to calculate them - but the most dmport.nt of these are the
humsn dividends.,
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Abstract of report of Medical Committee vy Dr. A.J. Lanza, Com-
mittee Chairman and Asst. Medical Director, Metropolitan Life
Insurance Co., New York, at fourth fall meeting of Air Hygiene
Foundation held at Mellon Institute, Pittsburgh, Nov. 14.
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Turing thc past year, Air Hygicne Foundation has continued to support medical

research.
Dr. L.U. Gardner, at the farunac Laboratory, has been oontinuing his studies on

the effects of the inhalation of certain types of dust upon which he will report to

us tomarrow.
Dr. S. Reid 7arren, Jr., Assistant Director of the X~-ray Laboratory at the Moore

School of Engineering, University of Pennsylvania, will present an abstract of a dis-

cussion on the choice of methods used in roentgen-ray {x-ray) examination of the

chest for diagnostic surveys.
An exceedingly interesting contribution, and one of great value, will be present-

ed by Dr. Zliot R. Clark, Professor of Anstomy, School of Nedicine, University of

Pennsylvania. Dr., Clark's paper is entitled "Methods Used in the liicroscopic Study

of Cells and Tissues in the Living Mammal.”

Viorking under the supervision of Dr. Clark is Hr. Darrow Haagensen. Mr. Haagen~

sen will present a paper on "The Reaction of Living Cells and Tissues to Silice Gran~

ules as Obsérved Microscopically in the Living lammal." The value of this work which

has been carried on by Dr. Clark and Mr. Haagensen lies in the fact that they have
devised o method by which they can study the action of silica on the body tissues,

’ maintaining such observation for indefinite lengths of time.

Among the events of the pest year of special interest to members of the Founda-

tion, I would like to call attention to 2 recent case in Chio. This concerned a long=-

shoreman, whose work for 26 years had been as a handler of grain, his job being that

known as grain scooper. Apperently he had tuberculosis in 1918 but recovered. The

disease again returned in 1934 and in 1936, he was entirely disabled.
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Compensation was a.arded on the ground that his szgployment recuired him to uork

in thick grain dust, -causing the latent tuberculosis condition to become zctive, and

HuBB~-G039896

theat, therefore, the injury sustained was an occﬁpational diisease. The case was
auz2aled to the U.S. Court of Appeals where the atard wac confirmed. The case was
referred to the Supreme Court in Vashington, who refused to review it.

I mention this here because it bears out an opinion that many of us have ezpress-
ed ir recent years, namely that tuberculosis occuming in un industrial worker who ic
exposed to «ny kind of dust m.y be considered as of an occupational mature and the
trend is very clz2arly in the direction expressed by this Court decision.

Ancther event vhich may pos.itly mark an importont mile stone in the administra-
tion of health supervision in inuustry is the physical examination progran inaugurated
by the Industrizl Commiscion of iisconsin., This is a comdrehensive and far-reaching
plan of compulsory pre-cmcloyment physical exuminations ané periodie pnysical exanin-
ations mad> anplicaeble o all the industries in the State. Pre-employment examina-
tion includes not only the ordinary vhysicel exapinution but an X-ray film of the
chust, a blood test for syphilis, urinanlysis for sugar and albumin determinations,

a hemoglobin determination, and a red and —hite blood cell count.

The periecdic re-exauminztioms are to include the sume procedures as outlined for
the pre-employnent exzamination and are to be made at two year intervals, except in
those instances where the nature of the work or the patient's condition would lead
the ohysician to believe that the examinetion should be made more frequently.

This program also specifies the exarination record forms to be used and the
slan provides for the reporting of certain information to the employee and to the
family physician. Consideration is also given as to what conditions shell influence
emgloyment or the continuation of the employment. All examinations are to be made
ty physicians selected ty the amployer, unless some special consideration prevents,
cnd at the cost of the emgloyer.
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tbgtract of report of Lertership Committee givern bty C. E. halston
of Fittsburgh, Comnittee Chairman, Saf'ety Director, Pittsburgh
Plate Glass Co., at fourth fall meeting of Air Hygiene Foundation
held at liellon Institute, Pittsburgh, ed. P.... Nov. 18.
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In studies of the effects of dust, a very important factor is the size of dust
garticles. iie do not expect to fird in the lungs quartz particles larger than 10
microns. (A micron is 1/25,000 of an inch.) Eut medical science hus been telling
us for some time that not all sizes are harmful; and of those that are, not all sizes
are ecually so. Ycsterday (Tuesday) Frof. Philip Drinker asked the cuestion: "hat
is the most potent size of silica particles" and answered from evidence secured on 2z
research supported by Air Hygiene Foundation, that "Preliminary examination of liver
sections indicate that the fine particles are more rapidly taken up bty cells than
are the larger oneq. Later examinations showed no striking effects with the two
larger sizes used (3.30 and 1.65 micronsj, while it looks as if the third and fourth

{1.04 and 0.62 microns) produced the greatasst changes.

Yesterday {Tuesday) afternoon, in reporting the progress of the Foundation's
research at Pennsylvania, .r. Darrow Haagensen said that, in the transparent cham-
bers attached to rabbits' ears, it was noted that the living cells have ingested the
small particles of siliea (he used particles ranging from 1 to 7 microns), while
the larger particles do not appear to be in the cell bodies.

This morning Dr. L. U, Gardner told us that evidence indicates that particles
above 3, or perhaps 4 nicrons can te disregarded in evaluating a silicosis hazard.
He ®aid further that animals infected with low virulent tubercle bacilli do not
develop progrescive tuberculosis when injected with quartz particles larger than 3

microns.

So we have heard evidence from three angles of study of this problem. Perhaps,
through such Foundation supzorted research, we shall be able soon to tell the engin-
eer definitely what, physiologicslly, are the most important sized particles, so that
his efforts may be focussed particularly against them.

The study of relative settling rates of unit sized particles of different miner-
als and mixtures of minerals, which Dr. Gardner reported, emphesizes the importance
of taking dust samples in the worker's breathing zone to determine the extent of the
hezard. rafter and floor samples just won't tell th story.

Dr. Gardner also stated, as the result of experiments with pneumococcus infec-
tion in rabbits having silicosis, that pneumonias are nc more common im silicotic
subjects than in normal ones and that their course is not unfavorably influenced.
Another important group of experiments started at Saranac to determine whether in-
dividual susceptibility to silica dust is acquired or whether it is due to innate

peculiarities of different individuals.,

v

On one of the Foundation-supported Fellowships at Harvard, they are endeavoring
to determine "ihat is the most difficult size dust particle to wet when floating in
2ir?" and "Vhat can be done to make the modern air washer into a more efficient dust
catcher?" The answers to these cuestions will be of great value to industry in mak-
ing for improvemcnts in design and efficiency of preventive methods.
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The x~ray side nes not teen neglected. Dr. larven gave us an abstract of the
new tulletin, a companion to that isszued ty the Foundation last year, which will bte
a valuezble guide to all interested in the urchase or use of x-ray ecuipment for

chest examinetions.

gy
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Interest in the vapors from organic corcounds, Prof. Drinker told us, has be-
come widespread and will increase, as new comncunds continually are being develoged.
The design of electroplating tanks, taths, anl vats using toxic solvents :nd liguicds
has not yet bteen nlaced on & raticnzl basis. On the second Foundation research now
in crogress at Harvard, they are investigating the characteristics of these solvent
tanks, to provide a rational basis of dezign through a study of thelr performance
under various conditions.

All upon which I have comnented thus far were reports on fundamental research
sunyvorted ty the Foundation, from itu annmual income derived solely from the dues of
its mombers.

wr. Pobert J. .att's paper and the discustion that followed were interesting as
showiing the vievpoint of laror towurd the effort of the Foundation to improve em~
ployee health. In such eff:rt the ergloyee is the primary benificiary.

Jir. Theodore €. waters presented a valuable digest of happenings in the legisla-
tive field. His annual discussions, sup:lementing the bulletins prepared for the
Legal Committee, have proven of great value, not only to the legal departments in
industrial concerns, btut to management.

The experience of the Ct. Joseph Lead Comramy as recited by Mr. Andrew Fletcher,
proved that the promotion of health in irdustry brings substantial returns in dollars
and cents as well as efficiency, contentment and community welfare. This is an apt
example that can be followed by many others and marks a milestone in presenting this
intangible subject in terms of costs.

A departure on the part of the Foundation this year was the symposium on absen-
teeism, over which Dr. A, J. Lanza so ably presided. The Iimportance of this problem
cannot be overestimated, when we realize that the average of employee absences totals
to 8 or 9 days per year. Anything that can be done to reduce this will be of berfit
to employee and employer alike.

Another keynote was the forum on huran relations. We zre too prone to wear near-
sighted glasses and to see only those things thut are close to our hands. Industry
needs public goodwill; it needs to consider the impact of its activities upon the conm-
munity in which it operates and upon the general public that buys its goods and that
formulates public opinion. Industry should take the public into its cornfidence and
tell the story of what it is doing to make better working conditions.

In addition to the papers and discussions, Dr. H.B. Meller, Managing Director,
outlined the day to day services the Foundation provides. The valuable monthly digest
of literature, the plant surveys, the replies to many specific technical questions,
the unselfish services of Committeemen -- these are among the many constant services
the members ask for amlreceive.

FHERTER
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SICK ABSENTEZISM

A. J. Lanza, M, D, R. J. Vane
Assistent Medicel Director & Statistical Bureau
iietropolitan Life Insurance Company

WiB-0009901
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For o pumber of yeers, there has been in increasing feeling that the encr-
mous wostage resuiting froa sick absenteeism could be di.inished. The striking ex-
emsle of the safety first movement becarne more and more a spur inciting towards accom-
vlishment in this related field, If such extraordinary results in reducing the num-
ber and severity of accidents could be accomplished by planned, co-ordinated effort,
perhaps simila> organization of effort might bde directed egainst sickmess. Reccyds
were [ormul.ted, statistics began to accumulate until presently et least the size of
this problem could be estiiated :/ith some accuracy. In due time, there embrged the
figures of 8 plus days per male wage earner per year and 12 plus days per female
*.8(€ earner per year as the average toll paid to disabling sickness and injury - a
truly staggering total whether viewed from the point of health or of noney loss and
at lezst five ti cs greater than the corresponding figure for industrial accidents.
It was zpparent, as soon as serious attention was given to sickness absenteeism, that
it :gs a much more corplex and elusive problem than was presented by accident pre-
vention.

The onset of sickmess is unaccompenied by the dramatic incidents 8o often
characterizing accidents, Both the cause and the onset are, most frequently, ocutside
of actual employment and not related to it. HNot only are the causative factors fre.
quently obscure, but the diagnosis itselfmy not be certain, Sickness may be acute
or chronic, each type presenting its own problem in both the medical and administra-
tive aspects. Underlying sickness loom social and ecomomic influences, in themselves
a problem of the first magnitude and, generally speaking, outside of the sphere of
the individual physician or the personnel director.

In their effort to define their problem, the various industries developed
records and methodc of record keeping that seemed suitable to their needs. Inevitably
the records of both medical and personnel departments became fairly complicated and
frequently of little use for comparisen vith other industries, Some recorded sickness
on a working day basis, others on a calendar day basis. Heny industries, for record
and payroll purposes, discharge their sick employees after a variable period of weeks
and months, and then rehire them, Others may carry an individual for as long as a
year before taking him off the medical department and payroll records. All these
variations have to be taken into account before evaluation of date and their compar-

ison is possibdle.

Comparisons of the frequency and severity rates of different companies and
souetises of branches of the same company, are affected also by differences in the
age composition of the working population. Those plants with a larger proportion of
older people may have higher frequency and severity rates merely for that reason., The
findings for groups of laboring and other unskilled vorkers msy not be compared dir-
ectly with those for the more skilled and better paid workers, for we ¥mow that low
income classes have a higher sickness rate than those more favored, However, in in-
dustry, owing to the fact that the unskilled are frequently not paeid when they are

vay, vhereas the nore skilled employees, having greater lemgth of service, are paid,
it may be found that the unskilled have the lower incidence rate.
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Thus we are confronted at the wery bdeginning with the dirficulties and come®

plexitiss resulting first, from our efforts to recognize ani classify types and causé?
of illness, and second from the methods of recording und enumereting the resulting =
information. TFortunately for some yeers the United Stztes Public Health Service =
hzs been collecting figures from a group of industries and hcs lent its weight toward®
uniform practices in recording sickness facts, In the preparation of this meterial,
the vriters also had the benefit of consulting records and reports submitted by offi-
cials of about a dozen firms of i:idely divergent nature.

II. THC TN0 PISES OF SICK ABSTUTFLISM

Practically all of the present s¢hemes of sickness demefits, whether mutual
bener'it or insurance company, coriience to pey benefits at the end of the first week.
ience, the first major classification of industrial sick zbsences -- those from 1 to
7 days cond those over 7 doys.

There is uvailable a considerable emount of informstion relstive to sickmess
among groups of ..oge earners covered by mutucl benefit and insurance plans, but the
total number of all wege earners included under such plans is but a very small per-
cent or all wege earnmers. As in other situations, the elployee who is one of a amall
group has less opuortunity for protection against emergencies than one iz & large
aroup.

hany employers who have never analyzed their absentecism record would re-
ceive guite & shock if they were to find out how frequent are absences of more than a
week's duration and how many days their employees lose by such absences. Sickness and
non-occupational accidental injeries, resulting in more than seven days of incapacity,
caused 96 absences z—ong every 1,000 male employees, and 135 among every 1,000 female
employees annuelly on the average, over the seriod 1935 through 1937, according to an
analysis made by the United States Public Health Service of the records of a large
number of companies representative of & variety of industries. The days of incapacity
resulting fror these disabilities were equivalent to 3.7 days annuelly for each male
employee and 4,8 days asnmually for each female emnloyee.

The rntes for individuel companies, of course, very considerably. One large
company with ten plants located in various parts of the country, whose records were
mede available, reported about the same frecuency rates, but an 18 percent higher
severity rate for male employees, hile the incidence rate for females, 202.4 per
1,000, was 50 percent above thai for the female raute cuoted by the United States Public
Health Service and the average number of days lost was 7.7, as compared with 4.8, The
frequency rates for sickmess only in the ten plesnts, ranged for males from 46.8 per
1,000 employees, to 93.7 per 1,000, and for females from 121 to 221 per 1,000,

Respiratory diseases zcccunted for 44 percent of the mele, and for 47 per-
cent of the female disabilities =mong employees of companies reporting to the Unjited
States Public Health Service.

Occunational disease, that is disease actually arising out of the conditions
of viork, is a very small zortior of the whole. It is possible only to make a crude
estimate, as occupetional disease compensation laws are mostly of recent enactment and
the reporting of occupaticral disesses is admittedly inadequate, but from such records
as are available, it may be stazted that occupational diseases account for a fraction
of a day in the sickness toll. Thut is not to say, however, that cccupational disease
may not be inportant in certain industries.
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uhat hes been said cbout the relative infre-juency of occupational diaease,e:
it should be made clear, refers to specific occurational aisease, Information avail-
able from scattered sources suggests that there is a wide vuariation in the rates of ==
incidence of some diseases not usuclly thousht of as occupational,  among men engaged::
in different occupations, Occupational bazards way or may not have been responsible
fopr these differences, Detailed studies of departmeantal and occupaticnal sickness
records should be made by every coupany. Attention will thus be dravm to plant loca-
tions and operations where the sicknes: incidence is out of line and remedisl nmeasures
car be introduced when the causes have been discovered.

III, DISASILITIES LASTING LS THA" TIGHT DAYS

The short term disabilities lasting less than eight days are of the greatest
concern t¢ industry, particularly those resulting ir 1, 2, and 3 dsys' absences,
Those disabilities lasting less than eight days accounted for 83 percent of sll ab-
sences among neles, £nd for 87 percent of all absences amcng females, in the company
experience reported upon by the United Stztes Public Health Service. One, two, and
three day Gisabilities accounted for 54 percent and for 66 percent of the male and
fencle zbsences respectively. Apvroximately 12 percent of the days of disability
among meles, =ond 19 percent of the days of disability smong femeles were caused by
absences lusting from one to three days. Such cther studies as are available to us
give roughly sinilar results., These short term absences cre due mostly to respirstory
infections, gestro-intestinal upsets, end a variety of causes not clearly defined or
diagnosed and among females dysmennorhea. In this latter group, experience is indi-
cating more ~nd more that & verv important factor is menvel and emotional instebility,

llany of these short term disebilities, it is recognized, should really be
charged to sersonel reesons rather than to the illnesses claimed to huve bsen sufler-
ed. Corponies which pay full, or a major portion of salcries or wages, for all dis-
ubilities, cbviously are very likely to huve many uiore one and two day absences than
corigenies which taitc @ less liberal attitude on the payment of salaries and wages dur-
ing wbsence for illness. The correction of the abuse of ¢ company's generosity is a
matter of company discipline. But while the inclusion of these absences for personal
reasons in the recorded toll of short term disabilities tends o overstate the megni-
tude of the nroblem of ill health, there can be no doubt that the larger part of the
recorded cnses reprosent true dicahilities., These entail a heavy cost $o the couran-
ies and 2 huge loss of wages to employees, many of whom receive no sickness benefits.

IV, CO..SIVERATION OF CAUSES OF SHOPT TI.T ABSEICES

Circumstances which inay cause or may modify short time ubsences may be class-
ified under two headings:

1. Circumstances arising fron conditions of employnent,
2, Circwnstznces zrising f'ron the nature of the individucl,

Granted that a workman may be feeling ill or suffering frou definite symp-
tems, his sctione will be influenced by economic considersticns ae well as concera for
his health, Under the first heading iay be included:

Possible loss of iuges.
Fear of losing job (possibly dependent on status of lebor market).
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Attitude of employer torards sick absenteeisn.
Attitude of plant medicazl Jdepartment (if any}; that is, whether
short time ebsences are closaly checked; vhether any effort
"is nade to control them, botk by prompt medical attention and
effort to discourcge absences deemed unwarranted.

kBB -160a9904

Uncer the second heading are included real difficulties and perplexities

.inherent in this problem. Herein are comprised all the vairiations, mental and physi-

cal, that distinguish individuals cnd set one man zpart frou: another.

Some persons are careless or indifferent to matters of their own health
and will coztinue to vork where ancther would seek medical troatment. Others again
are over-apprehensive and their actions are controlled by fears that may be well
grounded or imeginury. One pampers himself, another neglects himself. Mental and
emotional attitudes will not only affect an individuel's recponse to symptoms, but
may in themselves originate sickness. rinny persons cre unduly Semsitive to disturdbing
factors that may arise in the home, in comnection with their work, or from other -
plovees., Thus, in this total of short time absences are included definite physical
upsets of a real but usually temporary nature and those associated with mental and
emotional disturbances of one kind or another. The latter, particutarly, are diffi-
cult to deal with as they may affsct the other employees and their condition is often

not recognized.

V. OTHER CQ:'SIDERATIONS IN COITTECTICN . ITH SICK ABRSITTTELISM

The sickness prone individusl, Are there such individuals who mey be com-
pared to those who are accident prone? Obviously, the answer is in the affirmative.
Persons who harbor a chronic sinus infection, to nmention only one common infectiocn,
are apt to have more sick days off than those not so handicapped, It is comuonly
found in statistical surveys that a small percentage of emdbloyees haeve an inordinate-
1y large pumber of illnesses and lose many more days on the average than other worker:
Thus in the experience ot the Civil Service of Canada, 1936-37, 72.8 percent of the
employees had no illnesses lasting four deys or longer, 20.2 percent had one i{llness,
end seven percent more than one illness. Those who had more than one illness (seven
percent] accounted for 46.5 percent of the total ilinesses and 39.3 percenmt of the
totul days lost. There were 118 employees with five or more illnesses, or .3 percent
of the totel, who accounted for 2.0 percent of the total time lost, In another com-
pary, it wes determined that about 60 percent of the employeesimd no illpesses last-
ing three days or longer, 9.3 percent had tiio or more such illnesses, and were res-
ponsible for 37.8 percent of the days lost, while 2,4 percent had more than two ill-
nesses and were responsible for 13.1 percent of the days lost.

Can the asccident prone be linked to the sickness prone? The guestion has
been given scant attention. No definite answer, therefore, can begiven. A few come
panies, hovever, have incuired into the matter and find that those employees who had
poor health records also had poor safety records., The subject merits further study.

Some slight attempt has been made to link defects found on pre-employment
examination to subsequent sick absenteeism. But here again the evidence is meagre.
One company some years agc determined that days lost for sickness, industrial scci-
dents, and for non-industrial accidents, were lowest among those employees classed as
having no physical defects of conseguriice, and highest among those suffering from

some gross physical defect.
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VI. TUEAT CAR BE D0:?

There ic emough evidence at nané to indicate that the burden of sick ~bsedg
teeisr can be lightened by intelligent ef.ort. As long as aznxind is subject to ingZ
born detects, to communicsble infectisns, to mental and physical stress, e :ust exe
vect sickness. One thing is clear, nanely thot the renedy does not lie in rigid stene
dards of pre-employment physiccl examinuticns, There are those ‘hose defects may
make their employment harmful or dangerous to themselves or their fellow employees.
Outside of this small minority, the remainder should and must have employment to as
great an extvent as possible. Iven in the military services, in vhich men are hand
picked both for age and physicel perfection, and constantly under skilled medical
supervision, there is a2 def'inite sicl: absenteeisnm,

{lith respect to short time absences, we can hope thet ccute respiratory
inrectizns may yet yield to some scientific discovery and thus do away with the mejor
portion of one to three day absences, Iiisdical Supervision which will take into
account mental zs well as physical states will further help to reduce the total. Hers,
as with the illness of longer duration, prompt tireatment and correct diagnosis will
lessen the duration of illness. Those who have chronic defects, such as diabetes,
cardiac defects, and other organic disesse, can in many, if not most instances, be
kept on the job, to their own cnd their ewplovers advantase, by proper medical super-
vision. In the control of chronic organic conditions much progress already has been
made. That portion of sick absenteeism thet is ellied to mental and emotionel defi-
ciencies is still largely an unexj lored field. It is here that the next advance in
prevention and control can be looked for., It is not unreasoaable to expect that the
average loss of time from sick absenteeism can be materially reduced, This in it-
self iould be a tremendous gain both economically and in human contentment.
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iedical scientists, looking through a "window" fzstened to the ecar

of a live rabbit, are gainirg new knowledg: which may help combat
dust diseases of the lung. Dr. Eliot R. Clurk, Dcpt. of Anatomy,
University of rennsvlvania, deseribes this work ir 2 report, "iethods
Used in the licroscowic Study of Cells and Tisgues in the Living lap-
mal," pres:nted at the fourth fall meeting of Air Hygisne Foundation
held =t lLiellon Institute, Pittsburgh, Nov. 14, This paper, abstrzct
of which follous, is preliminery to another report given at the Foun-
dation mceting ty Or. Clark and Darrow L. Haagensen on the use of
this method in a research for Air Hygiene Foundation now under way
at the University of Pennsylvania.

W5 8-0669987

ihgre are certain natural transparent objects in living animals, such as the
tadpole's tail, the but's wing, the :eb of the frog's foot, znd the mesentery of
macmals, which arc thin enough to permit nicroscopic observations on the living, and
much has been iearned regarding certain intimate life processes through their utili-
zation. In order to overcome their niany limitations and to provide in the living
zanmal a satisfactory place for long-continued microscopic observations both of the
normal growth and behavior of tissues and of their reactidns tq physical and chemical
experimentation in a contrellable environment, new methods have been developed in
our laboratory. These‘methoda consist of the installation of windows or chambers,
both single snd double-walled, made of transparent material thru which or in which

the living tissues and cells may be observed, often with the highest microscopic
4
lenses.

The most extensively used method consists of the introduction, into the ears of
rabbits, of Gouble-walled chambers mude of celluloid (cellulose nitrate) and mica
or of glass and mi:a, so constructed that a rigidly maintained space of microscopic
thickness 0.002" to 0.004" is left into which the living tissue grows. The transpar-
ent mica covering of this space is about 0.003" in thickness, permitting the use

even of oil immersion lenses giving magnifications of 1000 diameters.
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vhen such chamburs are installed in the outer cars of rubbits, new vessels and

ticsue inciuding the elements found ~licst universally thruout the tody, invade and

BB -06Ga9908

aventually fill the space, after which they may ;ersist for nonths or years. Pro-
tective spiinte and shields prevont traume vhen the enimal i3 not under observation.

For microscopic observation, *ar unanesthetized rabbit ic fastened in:a comfort-
able position on its back, the hewd held in a sort of stock, and the ear attached to
a holder on the stage of the micruscope. The rabbit remains cuiet for hours, permit-
ting microscopic otservation und both still and motion picture photogravhy. Various
types of chambers have been develcned which permit (1) the study of the original tis-
sues of the ear--the "preformed tissue" chamber; (2) the study of the interaction
tetreen chemical substances and the living tissue by a chamber containing a small
accessible reservoir--the "moat" chamber; wnd (3) the removal of the top of the cham-
ter for transplantstion of bits ol organs from other parts of the animsl, or for the
introduction of exterimental substances, such as gilica granules--the "removable-
top” chariber.

Chambers have also beon placed in wars of dogs, and in body-.all skin flaps;
permanent windows have been placed in the skull allowing study of pial circulation;
loops of intestine have been kept outside the abtdomen in transparent chambers, and
progress is being made in introducing a vindow in the chest wall for direct study
cf ithe lung.

with the aid of these methods an extensive body of knowledge has been built up
during the past 12 years by a group of investigators regarding the normal growth and

activity of blood and lynphatic vessels, of connective tissue cells, and of tissue

leucocytes and wendering cells. These are the cells and tissues which are chiefly
involved irn the reaction to tilica dust in the lung and it is believed that further
insight into this process may be guined by the utilization of these methods and of

this accumulated experience in the study of cilicosis and similar problems.

AL R



D

i

o

(

(!)

N/

DIE

mn

VAGHIT

N

S

N

N

ML

I\

iDL,

1
e 14

A
\

'lll|\|,,
0 '))_’fn !Ill-i

I

1

IN

I

Sick Absenteeism - Suprlerment

Upcn cenpleticn of the paper by Dr. Lanzi and ir. Veze, the
sutject of Sick fbsentecism in Industry wos Surther ciscussed by Lr.
4.T.R. Curtis, Poritland, Cement Assoeiction; ire '.G. Hazard, Owens-
Illinzis Gluss Compeny; Tr. E.K. Jones, lell Telephore Company;

Cr. 0.A. Sunder, Censultint; Dr. R.,R. Sayers, U.S. Public Hexlth
Zervice; Lr, A... Zchoenleber, Stundord 0il Compony of e Jersey;

Dr. C.D, Selby, Gener:l ilotors Corporction; 2pnd Dr. C,H, l.tson,

fmerican Telephone & Telegr- ph Company.

These discussions in complete forz, or even in comprehensive
abstract, would be too voluminous to present here, However, it is the
intenticn to publich a separate bulletin which will include the initial
paper and all discussicns in full. Copies of this bulletin :ill be
sent to all who are on the regular mailing list for Foundation publica-

tions znd tn sll others .:ho were present at tae meeting.

The next step in this program will be ammounced shortly.

HWig-0009910
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Abstract of research regort on, "The Aeaction of Living Cells

. and Tissues to Silica Granules ac Otserved siicroscovically in
the Living Wamnal," given ¥y Dr. Eliot k., Clark, Prof. of
Anatomy, and Darrow %, Haagensen, both of University of Penn~
sylvania, ut fourth fall meeting of Air Hygiene Foundation h 1ld
at dellon Institute, Pittsburgh, Nov. 14.

HHBE-0089912

This research project sponsor by a fund ostablished in the University of Penn-

sylvania by the air Hygisne Founcation of Pittsturgh, Pa., is under the administration
of Dr. E.P. Pendergras:, Professor of hadiology, and E.FK. Cle?k, Professor of Anatomy.
The project of observing lirectly in the microscope the actidﬁ%of the silica com-
pounds upon living cells in the 1iving mammal is being worked out bty Mr. D.E
Hzagensen under the Direction of Dr. E.k. Clark.

Cevelogment of transparent chambers installed in rabbits ears was aided by
grants from other institutions. For the past 13 years microscopic observa-
tions have teen recorded.

For this research project one of several types of microscopic chambers was first
chosen, namely the one designed by Dr. K.G. Viliiams, Associate Professor of Anatomy.
This chamber has a space the shape of a cylinder 7 mm. (.275") in diameter and 75
microns (.0029") in thickness for the livimg tissue under microscopic observation.

{4 micron is 1/25.000 of an inch.) The top of the chamber is removed under the ster-
ile conditions of the operating room and various substances actually placed in the

area to be studied. The %top is then replaced and an airtight seal made around the

periphery.

A chamber was placed in a rabbit's ear on april 20, 1939 and on June 6, 1939 the
first placing of silica (8102) particles in the chamber was done by Dr. K.G. Williams.
Fine glass rods were used to pick up minute amounts of dry silica crystalline parti-
cles and placgd in definite locations of the observation area. The top of the cham-

ber was then replaced. This method of using dry glass rods gave a distribution of

silica particles most of which range from less than 1 micron to 7 microns in size

although a few range up to 30 microns in leng*h. For each local application in the
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otservation area of the living tissue a microscopic 2mount was placed in z definite

nuBB-6649913

area.
Frequent otservations =ith various magnificutions of the microscope were made

daily. The unaneithetized rabbit wac picced on 2 spercial board for observation.

Znotographs wers tuken of the whole observation area at two different magnifications.
These serve zs u record of the gross chunges occurring in the chamber. For a period
from June 6, 1939 to «ate the gross photographs have shown the&relatively stationary

groupings of the living cells culled macrophages. These macrophages have ingested -

or taken in the smell particles of silica. Thus to date there has not been a notice-

able absorption of thesc silica particles. There are lerge 8ilica particles which

do not appear to bte in the cell bodies of the macroohages or scavenger cells. These
gross photograshs of this specimen to date indicate an absence of any toxic effect

from the minute amounts of silica particles used in this experiment.

rhotomicrogra shs taken during the same period record the particular local action

of the silica narticles at a far greater magnification (500 diameters) so that in-

dividual living celles are easily observed. To date these rhotographs indicate that

the silics laden cells, namely the macrophages, tend to be very sluggish but to move

slightly frow duy to day. They maniflest a pronounced grouping tendency with occasion-

al slow scatterings and regroupings. Some of the larger silica particles 15 microns

~nd up aprear to be outside the macrovhages and here, as in the macrophages, to ghow
%
no reduction in size under the action of the tissue fluids.

Camera lucidu drawings have been made to date of particular silica laden

macrovhages. These drawings substantiate the results seen in the series of photomi-

crographs. Conucciive tissue has grown into the chamber and comoletely covered the

whole observation arsa. This growth of connective tissue to date is not of a more

rate
rapid/then normally expected in this type of chamber. Lymphatic capiliaries have

grown into the observation area. They heve thus far shown no special reaction to
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the silica areas. A rich blood vessel .lexus is present throughout, but shows

nWiB-Haa99 14

neither osoecial richness nor scarcity in the region of the silica nor ioes the
endothelium shov any noticeable reaction of even = =ild inflapmatory nature.

In suarary, silica granules from 1 micron to 30 microns placed in living ticsue
consisting of cornective tissue, bloo¢ capiliarise, lym.hatics and leucocytes, have
tzen otserved under the ricroscope over a veriod of neaily S5 months. The chief re-
zction has been the ingestion of wost of the gramnules by necropheges many of which
have remained alive and under obse:vation during the five months. The silica-laden
macrophages have been slugzish, showing a tendency to form groups, but have shown
ro recognizable toxic effect. No soscial reaction nas been noted on the part of con-
nective tissue, lymphatics or blood capillaries to the jresence of cilica-laden
racro:hages.

This outline of the activitics of the project indicates the type and methods of
the research work. Daily observutiong will continue to be made. Microscopic cham-
ters in the past have been stucied over a jeriod of % years in a single rabbit. It
is possible by using modifications of this :hamber to place silica in other physical
forms in the living tissne of the ohservation arew. In fact chemical znalyses can
te made of fluid drawn off from the chamber. It shculd be emphasized that these

observations represent the initial steps in this research project.
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