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PROCEEDINGS OF FIFTM ANNUAL MEETING
' OF

AIR HYGIENE FOUNDATION OF AMERICA, INC,
NOVEMBER 12-13, 1910

TUESDAY SESSION
NOVEMBER 12, 1940

The Tuesday morning session was called to order by Chairman Roger

- A, Hitchins at 10:00 o’clock. .

INTRODUCTION
ROGER A, HITCHINS*

The activities of the Air Hygiene Foundation are particularly important
at this time when all of our attentions are devoted to the defense program.
It is well to remember that the men behind the machines of industry are as
important as the men behind the guns. National preparedness depends upon
production, and production depends upon able-bodied, able-minded workmen,
Therefore, what can be more vital to the success of the whole defense pro-
gram than the defense of employees’ health? In the first World War it is
estimated that eight to ten workers were required in mines and mills keep-
ing one soldier supplied at the front, and even a greater number is necessary
now that war is so thoroughly niechanized—perhaps twice as many.

There is also the acknowledged shortage of highly skilled workmen like
tool and die makers. The services of highly skilled employees become all
the more vital because of their scareity, which is all the more reason why -
their services should not be lost through preventable illness or oceupational
disease.

Another significant phase of this Foundation, too often overlooked, is
the fact that it is a voluntary undertaking by American employers lor the
protection of employee health. You will find nothing like it in the totali-
tarian countries. The day of voluntary action in those countries is gone.
Employers are told what to do and they do it—or else! Voluntary action
by employers in dealing with social-economic problems might have helped
avert the failure of democracy in those unhappy lands: There is no need
for high-handed Governmental edicts when employers recognize their
responsibility and face such problems themselves and deal with them intelli-
gently as is being done through this Foundation on the problem of employee
health, .

In my opinion, industry generally recognizes these days its social re-
sponsibilty to employees, and based upon my experience in the affairs of the
Foundation, industry is practically unanimous in its approval of the work
being done by the Foundation. At the same time when we look at the

& Chalrman, Board of Trustees,
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Foundation’s membership and find only 2235 company names we are incling
to wonder why industry in recognizing its responsibility permits this Fous.
dation's work to he hampered by 2 lack of support. Instead of only 20p
companies there should be 2,000 participating in this work; which leads us
to the question of what can be done about it? In our opinien tweo thing;
can be done: let every member of the Foundation. take a more active interess
in this work angd let every member try to secure another member who wili
support the work of this Foundation.

Dr, E. R. Weidlein was introduced by the Chairman and spol-.e briefly
on *Industry and the Nationzl Emergency.”
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E Y FOUNDATION ACTIVITIES IN 1940
- H. B. MELLER, Managing Director
L: Membership and Income
}: The total number of members remained the same as at the close of 1929
% .

During 1940 eleven members resigned (I each in membership groups 3, 4
and 5y 2 in group 7, and 6 in group 8); Meanwhile cleven new members
affiliated (1 in group 4, 2 each in groups 5, 7, 8 and 9, and 2 insurance
companies). ‘

The income from fees and dues in 1939 was $32,989.81; in the first ten

months of 1940 it was $32,234.52, a slight iucrease over the same period
in 1939.
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) bigest of Literature
i .

Popularity of the monthly digest of lterature, which containz approxi-
mately 1,000 2batracts per year, has been sustained. An index was prepared
of all items included in the Digest to the end of 1939. This index will be
continued annually,

The news letters and short, timely discussions of specific heal'h prob-
i lems have met with approval.

Inquiries

The number of routine inquiries for information or assistance in spe-
cific problems is increasing. Many of these inguiries come from non-mem-
bers, whom the Foundation iz glad to help as far as practicable. In some
cases this has led to membership. I urge that executives see that members
of their technical stafTs are aware of this “question.and-answer-service.”

Surveys

R

Survey services also are increasing and are broadening in scope as
members become aware of their value.

An industrinl hygiene survey is to a plant what a physical examination
is to an individuzl. Such a survey discloses the presence or abszence of
potential hazards to \\.orkmen Followed by indicated remedial measures
to make safe working conditions and periodic checkud to see that safe work-
ing conditions are maintained, it constitutes a permanent, official record, to
be available as evidence should occasion arise—and who knows when it will?

I should like to ask each of you:

If claims for damagea due to air-borne dusts, fumes, vapor;, mists or
gases were filed agninst you tomorrow, do you ha\'e dependable evidence to
i show to what concentrations your empio,\'oes had been exposed? The fact
that “it never happened before,” or the belief that the plant is free from
health hazards, makes poor evidence and is & poor substitute for a factual

survey report, supplemented by checkup at proper intervals. If you don't
krow, find out!

on v0re aairwre.

A company that does not know its hazards, or does not know positively

that its operations are free from health hazards, is like a company that does
not know its costs.

One large member company, which has had its own department of
industrial hygiene, has made its own surveys and applied corrective meas-

3
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ures in its numerous plants, now turns over to the Foundation the XOShuy.
sibility for periodic checking, determination of any additional hazards i
may arise and reconuncndutions for correction. Another company ¢y,
upon the survey services several times a year so as to “play safe” and hav,
& continuous record.

yoavees

. Several other members are considering similar action; in case 2 compurn.,
has made no survey of its own, the Foundation will start with a compler.
study of existing conditions as regavds occupational disease hazards.

The Foundation welcomes such action on the part of its members,
believes it can be of real service to them, and will add to its staff of ficid
and laboratory men and cousultants as may be necessary.

Research

Research under the auspices of the Foundation continued at The Saranac
Laboratory, Harvard University, and the University of Pennsylvanis. The
study of sick absenteeism progressed. Al of these will be reported upon
later in the program. . -

Funds were not sufficient to begin the study of existing exhaust sys-
tems in industry, which was authorized last year. This will be gotten tunder
way at the beginning of the new year, and it is hoped it can be done without

seriously curtailing any other rescarch work, which has brought such val-
nable results.

Cooperation in Defense Program

Through a special committee, consisting of Dr. A. J. Lanza -(chairman},
Mr. V. P. Ahearn, Dr. A. G. Cranch and Prof. Philip Drinker, the services
of the Foundation were offered to the Government in the National Defense
Program. Dr. Lanza will report upon the activities of this committee,

Various of the medical and preventive engincering committec members
are actively cooperating on National Defense work. For example, Dr. Selby
is chairman of the Industrial Medical Committee of the National Defense

Council and among the members are Dr. Lanza, Professor Drinker and
Mr. Yant.

A series of brief bulletins has been inavgurated on Indusirial Health
Defense. These are not intended so much to inform as to remind, iest
‘important health items be overlooked in the break-neck rush of increasing
production. They are simple one- or two-page summaries touching a few
high points and presented as popularly as poszible. Some are in a form that
can conveniently be placed on plant bulletin boards; a number of companies
did just that with the one-page circular on the commeon cold.

Public Interest

The amount of attention which the Foundation’s work is accorded in the
journals angd the daily press is gratifying evidence of the soundnéss of our
policies and the genreral public interest in our work.

For this reason, and because of the close cooperation which the Founda-
tion enjoys with federal and state agencies, as well as its friendly relations
with labor, an increasing amount of goodwill is attached to Foundation
membership, :

It has been suggested that we issue membership certificates which mem-
ber companies may exhibit, if they desire, in their offices or on their bulletin
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boards. Accordingly, we have drawn up such a certificate. These will be
issued at the first of the year to member companies, and as many duplicates
as may be desired will Le supplied on request.

Not a “Silicosis Institute” :

A handicap suffered by the Foundation in its earlier vears, but which
could not be avoided at the time, was the quite generally held opinion that
it was in effect a “silicosis institute.” It is believed that this erroneous idea
has been changed and that now it is fairly well understood that the Founda-
tion’s work extends over the entire field of employee health, The content
of the Foundation's bulletins and monthly Digest proves that point.

DR. BIELLER: We will have next the report of the Membership Com-
mittee, by its chairman. 3Mr. Ralston,
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RI":PORT OF MEMBERSHII' COMMITTEER
C. E. RALSTON,* Chairman

Eleven new members affiliated with Air Hygiene Foundation durmg s
past ycar. The new members are:

ae

Allegheny Pittsburgh Coal Company-
American Mutual Liability Insurance Cempany
Calco Chemical Company

Colorado Mining Association
Industrial Tape Corporation

Liberty Mutual Insurance Company
Maryland Self-Insurers’ Association
Powers X-ray Products, Inc.
Pullman Company

Rustless Iron and Stes! Corporation
Toledo Scale Company

Meanwhile, eleven companies failed to renew their membership in
January. With the business upturn——increased productxon creating increased
need for health protection—a number of these companies are expected to
return to the fold.

While the resignations ba!anced the additions, maintaining the total
membership at 225 companies, there was an increase of about $400 a yeer
in income. This is accounted for by the fact that most of the companies that
resigned were small firms. Six of them were in the $50 a year class,
wheieas most of the new membcr; are larger compame; in the higher dues
bracket

As Dr. Meller has announced, there has been a pronounced increase in
the Foundation's survey service to its members during the year. This is a
significant development. It links the benefits of Foundation membership
more firmly with every-day plant operations, An industrial concern which
does not know its health hazar ds, or its lack of them, and have this informa-
tion in a scientific, specific form, is like a company that does not know its
‘costs, Industrial hygiene surveys are simply inventories. Like inventories,
they fmlust be made periodically. The advantages of such a procedurs are
manifold, '

In ease of claims, you have a record showing what the health conditions
actually were at the time of alleged injury. That is, vou have this informa-
tion if you have been making periodic checks over a period of time. The
report vou receive from the Foundation removes the “guess work” and
speculation as to whether there was or wasn’t a hazard at the time in ques-
tion, Further, as Mr. Fletcher pointed out here 2 vear ago, a survey report
from an outside, independent agency carries more weight in Court or before
a compensation commission than does a report prepared by your own people.
In other words, an outside party can tzlk with greater weight about you
than you ecan talk about yourself.

You all know man’s ecapacity for spreading rumor, how tales grow when

*  Safety Dircetor, Pitishurgh Plate Glass Company,
o
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repeated and how sensational they can become. B:l, working in onc correr
of your plant, says, “there’s a ot of dust here Jee » “maybe it's silina
dust.” Tom says, “maybe we'll pet silicosis.” ~ Ar: e: and sars, “roay-
be I've got silicosis.” Bill excitedly suggests, * we've all gob sali-
cosis!” And:so on and on. This sort of thing stirs z.arm, unrest and may
stimulate claims.

In ‘order to assure their workmen that they reed rot fear for trezr
health, some member companies not only have the ¥ nandation meke pesiont
surveys, but they post a summary of the findinzs on 7.zt hulletin boarda. In
all the Plants of the Pittsburgh Plate Glass Compzry, we have endeavirod
to explain in detail to the employees the condii is 1
When surveys were being made we explained thx sirpnie, a2z well ax e
results, and in all instances the response fror: :nz employees was very
pleasing.

The survey service is developing to the poizt #rere the F oundazis.'._ a
being asked by some companies to take over ali ¢f =~=ir zurvey ol Troa
relieves them of the responsibility. After the eoxmziz o? a broad Lea s
survey of all of our operations, an Industrial }is =

staff. We continuved this arrangement for five rez
placed all the operations on a high plane from 2 =

health survey,

Some companies have joined the Foundation “=- <z purpsse of havirz
& small survey made and, gratified with the resz’s:. sxzznded the
cover a whole plant or group of plants. ’

But surveys are just one reason for Foundas-
the only national association of private industry
ing broad research on industrial health.. At t>
progress reports on the findings from this resca
dustrial health may not excite you, it may be hLzvs
this: research is the only path to progress in iné
someone must do it. Now is it to be done by inc
or are we to join the ranks of those whose solu
“let the Government do i1”? That philosophy is
leads to tragic results. When we get to the poins
doing everything for us, then we have some forrs ~<
country has become great on the philosophy tha: 32—2m=ans
people, not the people for government.

One of the brilliant features of Air Hygiene T-umeatine

It is a voluntary undertaking by industry ta =uwizas i
And where industry attacks a great social-econsrn.t Tt
there is no necessity for Government to step iz z.a?
words, are we to do these things for ourselves
have someone else do them for ws? There is not
Witness the fact that democratic Britain has recen.—.
told English industry that it must meet certaiz re-
be;!mx, and that it must retain the counsel of cirmzenan—
field. . .

But there are more patriotic motives for Founcazar meemtersnin, The
7

W

svaiting around them.
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health of workers is as important as the health of soldiers in girding Ap,..
ica. Defense production demands the defense of employee health, for v
is a war of workers and machines. Henee, the health of workess is de.,
important now, Air Ilygienc Foundation ecan be of vital assistance to a-

industrial concern in helping safeguard the health of its workmen, - d

DR. MELLER: Next will come the report of the Preventive Engineerizz
Committee, which will be presented by Proflessor Philip Drinker.

e A ,..gmﬂ‘.:;_'n "

Y3

IR LTI C

THOTERY; TR

nole. ¥,
>

I DR

X

R

. 'i’

Ao

LR

A
" )
: .




-

ey’

PITN

+

ground flint, 99.3%¢ Si0O, were prepared as follows:
8.3, 1.7, 1.0, and 0.6 microns.
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detailing the complete study.
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- each series was sacrificed at about three-month intervals.

Histological sections of the liver of animals sacrificed early in the exper-
iments showed differences in liver damage. After the first three months,
animals receiving 0.6 and 1.0 micron dusts showed small though definite

i evidence of scarring. JMicroscopically, they had small areas of necrosis
: and fibrosis distributed particularly in the portal areas of the liver. On the
| other hand animals injected with 1.7 and 3.3 micron dusts showed no gross

liver and spleen was also noted.

since the original injections.

The animal recciving 3.3 micron dust had slight enlargement of liver

and spleen with neglizible other appearance of patholegy.

Those receiving 1.7 micron dust had very noticeable enlargement of the
organs, and the liver was coarsely nodular with white fibrosed aveas.

The 1.0 micron animals showed complete fibrosis of about 142 of the
liver, the remainder being distinetly nodular. The spleen was enlarzed
about three or four times normal, but was otherwise not remarkable.

—re

9

PROFESSOR PHILIP DRINKER, Chairman

pathological changes. On microzcopic examination, only numerous macro-
phages and giant cells were found seattered throughout the organ.

As the experiment progreszsed further, gross pathology became increas-
ingly evident in the animals which had received the two finer sizes, and even
to some extent in animals having 1.7 micron dust. This pathology was par-
ticularly evident as fine wrinkling of the liver surface, merging ints clearly-
defined nodulation and white areas of fibrosis. A gradual enlargement of

In the last group of animals, such striking gross pathology was evident
that there is no doubt as to the relative importance of these dust fractions
in prodiucing tissue damages, ‘These animals had lived about 17 months

REPORT OF THE PREVENTIVE ENGINEERING COMMITTEE

During the past fiscal year of the Foundation, one fellowship has been
maintained at the Harvard School of Public Heaith. The incumbent is
Bernard D. Tebbens, who is a candidate for the Doctorate of Science Degree
at Harvard, He has worked on two problems, one involving a study of par-
ticle size in relation to silicosis, and the other comprising a study of the
gases and visible fume evolved in arc¢ welding with coated rods.

I. For the studies on particle size and silicosis, dust samples of finely-.

As stated in our 1939 Report, the object of Mr. Tebbens’ work with
sized particles was to study the relationship of size to potency (with respect
to silicosis). It was generally adwmitted that the potency increased as the
size decreased but, so £2r 2¢ we know, no studies had been made (Ll tor-
tainly none published) which attempted to answer this question with patho-
logical proof. We arc indebted to Dr. R. Z. Schulz, of the Department of
Pathology, Harvard Medical School, for his cooperation in this work and
wish to make clear that he will be joint author with Tebbens of a paper

For each size group, nine rabbits were used and each received 400
milligrams of dust in saline suspension injected in two equal doses at three-
month intervals. No animals died from the injections. One animal from

EESAL I AR M P 10 N




-

“yy

Y

T Y
. T,
el s ¥ o

t
b
X

U
LA

* o

e Ty
b Al

The 0.6 animal functioned on about 1% of the liver, which itself was -
coarscly nodular. The remainder of liver tissue had been completely «
erated by fibrosis. The splcen was enlarged several times and showed v
miliary tubercules over its surface. Other organs, such as lungs and s
marrow, showed distinct evidence of fibrosis. Kidneys of all animals ],;,

_ appeared normal throughout.

Engineers are concerned with particle size in the causation of silicw:
because we, and not the physicians, are responsible for dust control apd ¢
making estimates or counts of dust concentrations. From: the results .
Tebbens and Schulz, it is evident that methods and apparatus dcsl:mu« .
abate dustiness or to estimate dust concentrations should be directed csp
cially against the particles well below and not above 1 micron in size.

1L A part of Mr. Tebbens’ fellowship work has been devoted to a stud,
of the nature and quantity of the fumes and gases liberated during a-.

welding with coated rods. Not all electrie welding today is done with coat:.

rods, but their use is increasing rapidly. In the case of alioy steels and ¢/
non-ferrous metala, coated rods sre the rule and r~t the excention. I
general, ‘he primary purpose of the coating is to shield both the are and t:-
hot metal from. reaction with constituents of the air. .
Time would not permit studying the full list of the coatings used (2
modern welding rods or the products they give off in the are. With the hel;
of welding experts from the General Electric Company, who supplied 2
the equipment needed for this study, we sclected a2 number of representadive
rods, of which the makers generally furnished the approumate analyses. Ir
those few cases where analyses were not available, it was not difficulc ::
determine the essential ingredients angd to check them against the producs;
of combustion in the are. Every etfort has been made not to divulge any
trade or manufacturing secrets regarding the exact nature of the coatings.

A. Low-Carbon Steel Electrodes: Seven different electrodes were stud

v

ied in three sizes, §/32", %, and 5/16”. The coatings contained the
following: .

“—

Ferromanganese, the Mn serun" as 2 deoxidizer,

Various s:hcates, including a<br.~. stos, with small amounts of free silica.
Sodium silicate as hmder.

Titanium dioxide as an are stabilizer,

Carbohydrates to furnish a redveing atmosphere.

B. Steel Alloys and Non-Ferrous Alloys: The coatings of these rods
a)l contain flucrides, usually carbonates, and some silicates. The coating of
rods for welding aluminum contained chlorides, while one alloy rod, & 9%
Cu 4 Si rod, contained borates. .

In general, all rods and all contings gave off a visible fume or smoke
of which the qualitative composition was predictable from the analyses of
the ro8s. In addition, we looked for any volatile fluorine compounds, as well
as carbon monoxide, chlorine or Lydrochloric acid, and especially oxides of
nitrogen.

Welding was done in a gas chamber equipped with a special exhauster
and a hood placed near the welding work, Beads were welded across small
metal plates and the gases and fumes from the are were drawn into the
hood by the exhauster. Samples of gas and of the visible fume were takea
from the flue pipe and analyzed. From a considerable seues of such analy-
ses, it was possible to construet a table: :

10
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If welding was done at various distances from the hood it was pu.,s
to determine at what suction velocity, measured at the are, all visible {, ..
and gas entered the hood. 1t was alse possible to predict, with fair aceuys.
the gas and fume concentration after u definite time when welding ung, -
particular condition. It follows, therefore, that one may write specificayi.

- for the necessary ventilation to bring about any desired condition.

In general, we believe that modern clectric welding is a safe job, p:

- viding that the worker observes certain simple rules:

He must avoid ultraviolet light from the arc and his skin, especiz’,
hands, face and neck must be protected. We have no faunlt to find with ¢
conventional safety practices with regard to these items,

He should not weld in confined spaces, like tanks, unless they are w
ventilated, or unless he is supplied with an air mask.

If the concentration of visible fumes is kept within rcasonable lim::
by means of appropriate ventilation, there will be no risk of poisoning fr..
NO,. This does not mean that NO, gas and visible fumes are given off in a-:
constant ratio. They are not. But low concentrations of visible fumes, su.
as 20-75 wmys.fou. m,, preclude any possibility ¢f narm trom breathing ga:
eous impurities,

We had formerly a second fellowship, held by Leslie Silvermun, b
this was stopped at my suggestion because My, Silverman was appoint:.
Instructor in this School and had to devote a large part of his time to toaeh.
ing and not to the rescarch in which the Foundation was interested. How-
ever, his original thesis work, made possible by the Foundation’s generozii:.
will be published. )

The purpose of Mr. Silverman’s work was to study the factors affecti::
hood design for single-slot unheated tanks, such as those used for cold-
plating, pickling, a2cid-dipping. alkali baths, and wash tarks. The effect «f
temperature and of solvent characteristics on ventilation requirements,
together with the performance of double-slot hoods, is heing studied further

Ventilation requirements (Q) of unheated tanks with lateral exhausts
were found to vary as follows:

Unfianged hoods .... Q@ = 2.3 (width)1.1% (length)¢$s (velocity)!
Flanged hoods ... Q; == 1.8 (width)':® (lenzth)0* (velocity)?

The optimum height of flange is that equal to tank width and the opti-
mum flange inclination is the maximum allowable without interference with
industrial operations.

Slot velocity or slot width are unsatisfactory criteria of hood perform-
ance. . The important factor is the quantity of air handied.

The depth of liquid surface below the slot does not affcet greatly the
characteristics of hood performance, but -may have an important effect on
evaporation and entrainment of liquid.

I am assured that one fellowship and perhaps two will be continued at
Harvard, and I should favor, in this case, departing from perhaps our
straight engincering and including something that is a little more biochem-
ieal, particularly a problem on how the human system handles solvent vapors

- when exposed to a compound such as carbon tetrachloride. That is, if an

individual is exposed to a certain concentration, how soon does his blood
become saturated at that concentration, and if he leaves, how soon does he
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become desaturated? The fundamental data on such matters now are badly
lacking.

I am alco informed that our Enginecring Committee next year will be
able to niake the survey of exhaust systems which we projected last year
and which we were unfortunately prevented from making purely by lack of
funds. 1 am informed that such funds will be available this year, and we
shall go forward with that as projected in our annual report of a year ago.

The Foundation has liberally continued its support of the Journal of
Industrial Hygiene and 1 think I can say to the mutual advantage of the
Journal and of the Foundation. From my standpoint, as editor of tha Jour-
nal, it is 2 most desirable cooperative effort. We exchanga data all the
time and cach helps the other materially in the abstract work, therchy
considerably reducing the cost of the combined effort.

There is one item in which I would bespeak your support if it should
come up. In the general field of industrial solveats, particularly of common
organic solvents, new ones are being introduced continually. Every now and
then a lawsuit such as this will arise: An individual, unknown ta Yimaelf,
has a tubercular lesion. Iie reccives an exposure to some solvent vapor or
perhaps an irritant gas as from electric welding. He does not know that ha
has tuberculosis at the time, but a month or two or three later he breaks
down and is examined by 2 physician and is found to be in an advanced
stage of tuberculosis. Human nature being what it is, he looks zbout for
some one on whom he can pin the blame and he picks on the employer at
that time. That is perfectlv natural. You have experienced such suits.
We may have our opinions about those things, but to prove them is & very
d:ﬂicult matter. I ean number in my own experience two or three such
occasions. The proof of the thing is hxghly embarrassing, even if the firm
has worked in the utmost good faith and is of the opinion that it has kept
working conditions as they should be.

The answers to vexing problems like that might well be obtamﬂd by
research, especially at Saranac Lake, of the type that Gardner has done so
successfully with dusts, namely, the treatment of experimental animals
inoculated with tuberculosis virus in accordance with Gardner's technigue:
treatment of animals with known concentrations of solvent vapors such as
we would permit our workmen to have in their ordinary work, and then
seeing whether their condition is adversely affected.

You may say that legally you cannot draw inferences from animal

* experimentation. I'd like to say thzt You can and it is being done with great

success in defending unjust claims. It is the one way you are likely to be
able to answer the problem with even a shadow of success.

I think that the Foundation could very well interest itself in that prob-
leni. Jt is one which is most vital to the engineer, becanse sometimes we are
called upon to take responsibility for a ventilation installation which we have
put in in the uwtmost good faith. Later we find that the individua! for whom
it was designed, perhaps, is a little below par, tubercular, if you wish, and
he breaks down and then they say, “Well, the engineers didn't ventilate
this job. If they had done it the way they should this fellow should be all
right.” T don’t think it is our fault, but novetheless they hunt around for
blame and they pin it on us, sometimes with a good uoal of success.

I note in the program that at the conclusion of what I have to say, and
we have reached that point, the mesting is open for discussion. If I or eol-
leagues in the zudience can answer quastions on these matters, we will be
rlad to do so.

13
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DR. MILES: When you discussed the effect of these fine dust par
on the liver, in what way did you say the dust was got into the rat
Injected ? .

PROFESSOR DRINKER: Yes, into the ear vein. That is an old
nigue that has heen uzed for many years in the stwdy of toxicity of vu
types of dust. Of course you can produce fibrosis from silica in varivus
of the body. Putting it in in that way it can be done with precisior
with quantitative aceuracy., The reason we didn't dust these animals L.
air-breathing route is because the samples of 0.6 micron dust were meaz:

. literally by the milligram and not by the gram and we didn't have en

dust to permit inhalation experiments.
) DR. WILKIE: I’d like to ask Mr. Drinker if he did find anything i:
ungs.

PROFESSOR DRINK ER. Not of any consequence. They showed s
evidence, macroscopically, of fibrosis.

DR. SELBY: If it is so difficult to make thxs fine dust does it act:
‘exlst n 1"""“1}',

PROFESSOR DRINKER: Yes. That is a very good question and 2
practical ore, The trouble is that fine 2nd coarse particles are intim,
tied together, and what we wanted were the individual sharpiy defined :
tions. In any place like 2 foundry or mine, all air-fRoated dust will ca:
plenty of the 0.6 micron dust. We wanted to get it by the milligra:
gram if we counld, and to pet it and separate it from the other sia:
extraordinarily difficult. It is very tenacious. They just stick together.

DR. MILES: In your conclusion, then, while you actually examined
liver you would say that there was an analogous change in the lung:
mean it would cause fibrosis in the lungs were it breathed in.

PROFESSOR DRINKER: I amn sure it would.
DR. MILES: But there would be no liver change?

PROFESSOR DPI\}\DR “if you breathe it in, the most imper
damage will be in the lungs, whereas if you take it intravenously the imp
ant damage is always in the liver.

MR, BAILEY: The inference is that the dust particles larger than .
microns are harmless?

PROFESSOR DRINKER: That is certainly what I think—not tot.
harnxless but, compared to the others, yes, they are harmless.

MR. BAILEY: Isn’t that something new?

PROFESSOR DRINKER: I don’t think so. 1 think all we have d:
is put a hunch that everybody had on a slightly more quantitative basis.

DR, LEROY U. GARDNER: May I say a word about this?

This subject (tomc:ty of fine partncle;) that Professor Drinker 1
reported this morning is one that we have inv e;txgatcd also. You conr
the findings that we have already made with the exception that we felt t
if you allowed particles up to three microns in diameter to nct long enm
they would produce definite and progressive changes in the liver. I k.
torgotten how long your maximum obhservation was.

PROFESSOR DRINKER: A year and a half,
4
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DR. GARDNER: We found that in a year's time the particular quartz
with which we werked was active. We set three microns as the upper limit
of activity. Four microns to six microns were inert. We all agree, I think,
that the smaller the particle the more active it is and the more rapidly it
produces changes in various organs.

The liver that Professor Drinker has used as a test organ is one that we

‘have used also. When you come to apply this knowledge to inhalation, how.

ever, you have got to consider whether particles under a micron or a half a
micron, perhaps, are going to remain in the jung in sufficient quantities. We
tricd some years ago an inhalation experiment with some exceedingly fine
silica, whose average particle size was said to have been of the order of 20
angstroms. This material was prepared and measured by a method that I am
not in a position to discuss just now. The point I want to make is that when
we made animals breathe this exceedingly fine silica we didn’t get what we
expected, that is, almost immediate death, within a few weeks, We found

* that relatively little of it stayed in the lungs. There was enough there to

produce some changes in the phagocytes, the formation of giant cells, and
what not, but no fibrosis developed. There was not enough of the very fine
silica in the lungs o0 cause any death of tissue. While it i3 perfociiy wue
that the finer the guartz particle or the silica particle the more active it is,
it seems to me that our application of this finding must also be conditioned
by what can be expected to remain in the lung after inhzalation.

I quite agree with you that the engineer ought to be prepared to trap
the finest dust that is in the atmosphere and that he needn’t be much con-
cerned about anything over three microns, even though the lung may contain

some ten micron particles. Those three to ten probably are pretty inactive.

Whether it is going to be 1.5 or 3, I cannot say, but I certainly feel that it is
in that range that we are going to define the upper limits of aectivity.

PROTESSOR DRINKER: I think that engineers feel that we trap the
fine dust, but I don’t think that we feel that we measure it when we go out
into a plant. I think if we caich the 1’s and 3's we will catch the 0.5's too.
But certainly, if we make estimates of relative hazards of one job and
another, we don’t come anywhere near laying the emphasis on the fine mater-
jal that we ought to.

In defense of my having infringed on the field which Dr. Gardner has so
well covered, I should like to sav that we were guided in our choice by the
fact that in the experimental work which he cited, I am distinetly under the
impression that he stopped at three microns., He said that the others were
more toxic, but his published data, quantitatively, are on the three microns
and over. That may seem like splitting hairs to you gentlemen, but it isn’t
to me.

MR. FRAZIER: I should like to ask if you have actually correlated the
different rates between the size particles on those particular animals you
have experimented with. In other words, by 0.5 on up.

PROFESSOR DRINKER: You mean correlated in a mathematical
sense? : .

MR. FRAZIER: Yes.

PROFESSOR DRINKER: You can’'t. 1 don't think we would ever be
able to. You can’t do much more than get the results and just present them
as you see them, either in gross preparations or histological size, and say
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that one 35 =0 much worse than the other. To make any precise mathemat-
ical correlation I am afraid is beyoud any skill that we have.

DR. FRARY: Does that rot imply that the examination and dust count-
ing should be done on a dark field rather than light field? 1 understand you
can't get much under one micron on bright ficld. Some dusts which leok
very well if you look ornly in the brizht ficld become very bad if you look
only in the dark field. .

PROFESSOR DRINKFER: In defense of the present counting technique,
which s light field and docs pay particular attention to material that is
bigger than one micron, the results of such counts, when they show high
dustiness, correlate fairly well with such data as we have on incidence of
silicosis and the likke. After all, dust counting as it is done today is not
to measure how much dust is in the air. It is to cstimate what the silicosis
risk is, 2and from the present way of looking at things the two haver’t a
whele lot in common,

From the standpuint of precision, I agree very warmly with Dr. Frarsy.
From the standpoint of public health, perhaps the present counting technique
will do.

DR. RUSSELL: Have the pathological effects of amorphous silica dust
and diatomaceous earth been determined Ly experimentation?

PROFESSOR DRINKER: We haven't tried any. Dr. Gardner can
answer that much better than L .

DR. GARDNER: We have tested the effect of dintomaceous earth by this
method and found that it is ¢capable of producing a progressive fibrosis that
looks very much like that caused by guartz. That is the only form of
amorpheus silica that I know of that will produce this reaction.

1t has been suggested that the reason for the greater activity of this

particular form of amorphous silica is due to the tremendous surface exposed
to contact with the animals. The diatom shells are pierced by tremendous

numbers of exceedingly fine tubes and as these particles are hrought into con-

tact with the tissues the tubes’ suriace is udded to that of the outer surface.
All the other amorphous silicas that I know of ave inecapable of producing
a progressive reaction. A few of them cause a little chronic inflammation,
but that tends to subside rather than progress.

PROTESSOR DRINKER: A year or g0 ago, at the last Saranac Silicosis
Symposium, Dr. King, from England. took me, anmiong others, pretty severely
to task for the unscientific way in which we made dust estimaies. His
language was diplematic, but the implication was that we were somewhat
stupid ard that the British method of thermal precipitation, which caught
very casily the fine materials of 0.5 . microns, was superior to ours. Dr.
King said that their technique deliberately ignoved the bigger sizes, say
above three, and took the finer ones, whereas the impinger did its best work
beginning at about two microns and going on up to ten. He took us to task,
and I think with reason, for the unscientific methods we were using. On the
other hand, we can maintain with some justification that with such as we
have we can contrel silicosis and measure the degree of our control fairly
satisfactorily.

DR. MELLER: The next section of the program is in charge of Dr.
Lanza, Chairman of the Medical Committee.

16
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REPORT OF THE MEDICAL COMMITTEE
A, J. LANZA, M. D, Chairman

During the year we have succeeded in getting our studies on sick absen-
teeism in industry well under way. Fifteen firms are now cooperating
with the Foundation and with the United States Public Health Service in
putting into effect what will be a comprchensive record which will show
the extent and nature of sick absenteeism in industry., The importance
of this is self-cvident when we consider the enormous economic loss involved.
We will hear in detail of this activity from Dr. Gafafer, who is on our pro-
gram today.

The Foundation has continued to sponsor research activities at the
Saranac Laboratory and this very important piece of work will be deacnbed
to you by Dr. Gardner, who is also on our program.

We also have continued to support the extremely interesting studies on

the effects of toxic materials on the living tissue carried on 2t the University

of Pennsylvania, which will be described to you in detail by Mr, Hangensen.

As you know, the studies on x-ray which have been carried out #+ *“» Uni.

versity of Pennsylvania have been completed and are available to the meme
bers and to the public in bulletin form.

For the coming year we propose to carry on our studies in sick absen-
teeism, in cooperation with the United States Public Health Service and
with those member firms who have requested participation in this under-
taking. We also propose to carry on Dr. Gardner’s studies at Saranac and
Dr. Clark’s and Mr, Haagensen's studies at the University of Pennsylvania.

I should like to discuss very briefly recent advances in the status of the
industriz] health program throughout the country.

The American Medieal Association, through its Council on Industrial
Health, is continuing its various efforts in this field. The Council not only
carries on educational and informative activities at its headquarters in
Chicago, but has inaugurated a broad campaigr-of education through the
state and county medical societies all over the country, having in mind par-
ticularly the nceds of small plants wherein, as you know, some eighty per
cent of all our industrial wage earners are emploved.

The activities of our own Air Hygiene Foundation are well described in
the program of today and tomorrow, but I should like to emphesize for your
attention that this Foundation is the only national association including in
its membership all types of industries which is actively supporting =2nd
financing fundamental research in industrial health problems, without which
continued progress in the field of industrial health is not possible.

A committee cnmposed of Mr. Ahenm, Professor Drinker, Dr. Cramh
and myself, representing the Air Hygiene Foundation, recently went to
Washington and had an interview with Governor MeNutt, who is at the head,
as you know, of the Sacial Sceurity branch of the Government. We went to
sce Governor MeNutt because the Public Health Service, whose interest we
were endeavoring to elicit, is now in that division of the Government. One
of our objects in talking to Governor MeXNutt was to try to make the respon.
sible people in YWashington appreciate the importance of industrial health
work in industry and to prevent as far as possible industrial physicians,
industrial hygience engincers, industrial safety men, and other technicians
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being diverted from their activities in industry into some other forn:
ernmental service,

Furthermore, we also hoped that the industrial physicians, the i
hygiene engineers, the safety engineers, and others, who carry |
enormously important work, which is just as essential a part of .
defense as carrying a gun, would reccive some credit or some reco:
so that they might not feel that they had not been doing their par:
general defense program.

I might say that Governor MeNutt gave us a very sympathetic 1
and I think some advantage may come out of our visit.

The National Association of Manufacturers is continuing its actix:
stimulating and educating its member firms. This association also is |
its emphasis on the necds of small industries.

On the official side, we have the Division of Industrial Hygiens
United States Public Health Service. 1 don’t have to talk to you ab-
importance and far reaching activities of this division, which have beer
ifested by the energy and thoroughness with which they have been :
mental in setting up divisions of industrinl lygicac in some thirts
governments. Every phase of health in industry is covered in the act
of the Public Health Service. .

The Department of Labor, through the Bureau of Labor Standard
the Bureau of Statistics, is continuing its important activities in the 2
industrial health, both through ficld work and educational publications,

Now conies a pew factor in the field, and I am referring to the C.
on National Defense. Industrial health is a major portion of the n:
defense program and is contained under the Health and Medical Coni-
of the Council. The Health and Medical Committee includes a sub-con:
on industrial health, the importance and scope of whose activities can-
overestimated. Two members of the Medical Committee of the Air Hr
Foundation are also members of this Industrial Health Comimittes ¢
Council on National Defense, and one of them, Dr. Selby, is the Chairn.
the Industrial Medical Committee of the National Defense Council,

This committee is tied in with the National Research Council on th
hand and with the military services on the other. Liaison officers have
detailed to work with the committee by the Nationu! Research Counci
by the Surgeons General of the Army, the Navy, and the Public I: -
Service,

At no time in our history has the health of the industrial w=
whether he may be employed in plants owned by private industry or in 1
operated by the various departments of the nationzl governmment, ree-
so much careful consideration &3 at the present time. It is safe to say
as a result of the national defense program and its coordinated activ
industrial health and hygiene will be established on a firm and pernis-
foundation throughout the United States. .

In conclusion I wish to make just a few more comments on the k=
phase of the national defense program.

Physical selection is an integral part of the program, applying to ¢
ian as well as military forces. The present employment examinati~
becoming more thorough and thereby more valuable for diagnosis ani-
for therapeutic purposes. The importance of this, from the standpa”
public health, is inestimable, ‘

Many men with minor and even major defects must be utilized iz
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defense industries, both in the general interest and in their own interest.
Men must work where work is available, and it is the function of industrial
medicine to see to it that those who present special needs or problems secure
the help and supervision that will enable them to keep on with their work. It
is important that those who are concerned in the administration of private
and governmental industries keep well in mind that the function of a physical
selection program is not to bar men fram work but to determine what kind
of work they can best do and to provide adequate miedical supervision while
they are at work.

It is extremely important that those who are found unfitted for work—
and I am thinking particularly of those who will be found to have tubercu-
losis and other general organic diseases—receive adequate cave, care that

‘will have for one of its objects as far as possible physical rehabilitation.

The defense program provides for our national security. As an essential
part of thal program physical selection and medical supervision must con-
tribute & positive force for health that will serve to raise the general health
standard of the entire industrial population. That is our goal, and we must
strive towzrd it.

DR. LANZA: We will continue our program. The next paper will be
by Dr, Gafafer, the Senior Statistician of the United States Public Health
Service, who will speak on the sick absenteeism study.
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FOUXDATION STUDY OF SICK ALSENTELISM IN INDUS)
DR. W. M. GAFAFER”

Since the Jast meeting of the Medical Committee progress .
made in connection with the solutien of various problems raised by ¢
posed study of sick absenteeism among the member companies of
Hygiene Foundation. Thus far 15 companies, representing appreox::
690,000 employees, have indicated their willingness to cooperate iun the
the disability plans of these companies including principally muins
benefit associations, managed either by the emplovccs or the compar:
contracts with life msurance companies.

The Manual, “A Proposed Plan for the Recording of Industrial 2
teeism,” edition of May, 1940, prepared by the Division of Industrial ki .
of the National Institute of Health, was distributed among the rép:..
tives of various member companies at the weeting of May 27, 1940, ;.
explained at that time that the plan oo presented in the Manual w
objective which should be aimed at and that for the time being sufficien:
be supplied by the companies agreeing to cooperate with the Found:
make possible the analysis of & calendar day or longer disabilities by ¢
and specific for color and sex. In addition it was strongly emphasizes
the number of employees under observation should be made availal.
color and sex, to make. possibie the caleulstion of rates. The num:.
workers under observation includes those workers, and oaly these we:!
whose absences would be reported should they at any time be abszent |
calendar days or longer, Thus the analyses with respect to age, oceuy:-
and department would be veserved for the future, and only dzsabxht;e.
calendar days or longer would be included.

The Medical Committee has given thought to the matter of the me:
ology of reporting the reguisite information on the absences by the co:
ating companies to the centralwffice. It was agreed that the clerical =
should be reduced to the Jowest possible minimum. For this reases
punch eard method of reporting as indicated in the Manual was scruti:’
and some members of the Committee scemed to favor the substitution .’
simple report form devised to carry the information on a dozen or s..
senees, the filled-in forms to be used by the central office in the punchirr
the cards. Moveover, in tie meantime practical knowledze of the app.:
bility of the punch card method of reporting has acecumulated. This ext
jence has shown principally that the use of the punch card outside of .
central office has necces:zitated the repunching and rewriting of not a s~
number of the punch cards submitted for analysis. It is therefore rec—~
mended in the interests of reducing clerical labor te a minhnum and to av -
the possible maltreatment of punch cards that in the matter of reportir:
form be substituted for the punch card. The decision to use a reparting
instead of a punch card leads to a number of consequences not eutin--
unfavorable. Thus, it will be possible for a company to keep copies ¢f
reports, cases will be less easily lost, not-ended cases will Le more ea”
cheeked, the punch card in the central office can he made more flexible !
special stud:e:, and punching will be facilitated.

The form referred to has been made. It is in two parts: Form 1 earr™ -
information on all 8 calendar day or longer abzences that {eyminated dur

* Secnlor Statistician, United States Pudblic Health Service.
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a particular month, while Form 2 earries the information on those absences
which may have begun at any thme and were carried over into the following
month, Figures 1 and 2 show the front and back, respectively, of Form 1.
The front shows the form proper and the back the instructions necessary
for.filling in the form. It will be ebserved that the form refers to a partie-
ular month. There is space te enter the number of workers under observa-
tion by sex and color, and the various items related to 14 absences, These
items include for each absence, the employee's social security number, his
color, sex and age, the date of beginning and date of tevmination of absence,
calendar days absent, how the absence was terminated, reason for absence,
diagnosis and by whom the diagnosis was made., Symbols that are used in
the filling in of the form appear on the back of the form as shown in Figure
2. Thus to indicate how the absence terminated R is used to mean “Returned

‘to work,” D for “Died," M for “employee received Maximum benefits,” O for

“Qther termination,” and U for “Unknown.”

The front and back, respectively, of Formn 2 are shown in Figures 3 and
4. This form, which is the second part of the reporting form, is used to
report those 8 calendar day or longer absences which were earried over into
the following month. There is sufficient space to carry 23 unended absences
and the particular items covered form 2 part of those shown on Form 1.
The symbols to be used in filling in the form appear on the back of the form.
as shown in Figure 4. .

The qguestion now arises of the content of the tables which might be sup-
plied by the central oifice to the cooperating companies. Three basic rates
should be presented, namely, the frequency rate or average number of
absences per 1,000 employees, the disability rate or average number of days
absent per employee, and the severity rate or average number of dayvs per
absence. With regard to the time periods which the tables should cover, it
is recommended that the frequency rate by cause, and specific for sex and
color, be presented every six months with a particular company eompared
with al} cooperating companies. It is recommended further that the 2 rates
involving time cover a whole vear and be preseni>d by cause, specific for
sex and color, 2nd showing a comparison of a particular company with all
reporting companies. With respect to some of the tables it would be neces-
sary to combine specific causes when the exposad population of employees
is too small to yield data of a magnitude suficient for the caleulation of
reliable rates. Thus the number of workers reported upon may be so small
that meaningful rates will not he yielded for specific causes in which instance
it would be necessary to express the rates for broad cause groups only, such
as respiratory diseases. digestive diseases and nonrespiratory-nondigestive
diseases. This observation is obvious as soon as stated,

In conclusion, it should be stated that for present purposes Forms 1
and 2 as described are recommended in the reporting of absences of 8§ calen-
dar days or longer caused by sickness and non-industrial injuries, these
forms to replace the punch card which is to remain in the central office. The
Forms should be filled in at regular intervals, preferably every month.
Since Form 1 makes provision for the number of workers exposed, Forms A
and B as deseribed in the Manual may be ignored for the time being.

(This report was illustrated by lantern slides.)
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FORM 2

This Form :xpphns to absences of 8 calendar dayq or
Jonger on account of sickness or non- -industrial injury
among the group of workers under observation.

The Form is desizned to earry information on those
absences which may have begun at any time and have not
a5 yet terminated. The absences are, therefore, those
whose records are carricd over into the month follo\\ ing the

* eurrent reporting month.

COLOR:

SEX:
AGE:
DATE

Instructions

= Other.
M = Male, F = Female."
Enter age in years at last birthday.

ABSENCE BEGAN: For example, 10-14-40.

Insert the appropriate letter. W = White, N == Negro,

REASON FOR ABSENCE: S = Sickness, N = Non-industrial injury.

DIAGNOSIS: Give the primary cause of disability; complications should

also be recorded.

Division of Industrial Mygicne, National Institute of Health,

United States Public Health Service

Figure 4.— Back of Form 2
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DR, LANZ:A: The noxt paper is by Dr. Gardner, dealing with
research at Saranac Laboratory.

INDIVIDUAL SUSCEPTIBILITY TO TOXIC DUSTS
DR. L. U. GARDNER*

1 am going to talk to you this afternoon on one phase of the activit.
at the laboratory swhich I believe may have some practical significance.
is the one question as regards silicesis which I still believe nceds furtl
clarification.

We have a good deal of information now on this subject. If we cou
put that information to work in most places we would be abie to cont:
silicosis pretty effectively. However, where funds are not suflicient to ins:
tute all of the methods of control that are known, we are preity apt to ha
some silicosis persisting.

For that reason I believe that it would be important for us to kns
whether there is such a thing as individual susceptibility to the action .
silica dust, and, if it exists, whether we are able to detect it by any meth-.
If this were true, it might be possible in the pre-employment examinatic
to discover the individuals who are unduly susceptible to silica dust and i
ection angd to place them in jobs where the exposure would not be as great.

There seems to be more or less evidence for thinking. that reaction :
silica dust, like reactions to other environmental conditions, may not be t
same in every individual. It is pretty common experience that out of ar.
group exposed to silica dust only a small proportion of that group will reac:

- With the high silica exposures of hard rock niining, we find that pretty mu.;

the world over only about a quarter of groups, as a whole, develop demon
strable silicosis.

It is also true when we bredk down exposures for individual groups tha:
we find that the longer men have worked the more of the particular group
will be involved. It is-also true that the higher the concentration of silicr
in the atmosphere, the greater percentage of the group will be involved. .

Even with these reservations, we find that there are some men who have
worked all their lifetimes under conditions that seem to involve pretty severe
exposures and yet they have escoped. It is also true that there are some
individuals who seem to be exposed to relatively slight amounts of siliea
dust and yet in a very short period of time, long before any of their fellow
workmen, these individuals develop advanced stages of the disease.

Slide No. 1~~Classical nodular silicosis in the lungs and lymph nodes of 2
granite catter employed in Barre for 12 years.

Slide No., 2—No evidence of silicosis in the lung but some nodulation in the
lymph nodes. This subject had worked for 28 vears in the same indus-
try with apparently equal opportunities for inhaling granite dust but
no pulmonary disease developed.

Slide No. 3—A higher magnification of the lung shown in slide 2 to indicate
the localization of the dust cells in the walls of the bronchioles and
blood vessels.

* Director, The Saranac Laboratory.
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Slide No, 4—A still higher magnifieation from the same Jung to demon-
“strate the quantities of dust in cells collected in a blood vessel wall,
The shadows of such perivascular accumulations are responsible for the
pattern of exaggerated linear markings scen in an x-ray film of the
Jungs. .

Slide No. 5—The usual picture of the modificd silicosis seen in iron miners
who have drilled in rock formations. Histary of such drilling for 30
years.

Slide No. 6—Minimal silicosis, too slight to be demonstrable in ante mor-
tem x-rayvs, in an iron miner amployved in the same mines, at the same
job, for 3G years. Most of the reaction consists of foci of picmentatiar
without fibrosis, Only 2 or 3 minute nodules of silicotic fibrosis are seen
in this entire section.

Slide No. T—A localized focus of tuberculosis in another part of the same
lung shown in slide 6. Here the presence of preexisting tuberculous
reaction has caused the retention of nnusual amounts of inhaled silica
and iron resulting in localized silicotic nodulation. The silica, acting on
the Jatent mfection, has caused it to progress after a time. The sectjon
demonstrates a focus of active tuberculosis which is about to break
down and form a cavity. During life an x-ray picture would demon-
strate only the overshadowing tuberculous changes. '

Slide No. $~—Another instance of the effects of inhaling silica dust into a
Jung with a lutent focus of tuberculosis. Occupation: sand miner for
15 years. Death from tuberculosis which progressed fairly rapidly
after once it had becomie reactivated. Evidence of silicotic nodulation
Jargely confined to parts of lungs about the old focus of infection.

Slide No. 8—Another section representing conditions in other parts of the
Jung whose apex is shown in slide No. 8 Here the changes are very
largely duc to tuberculosis and only a few of the smaller nodular areas
are silicotic in origin. An associated Iymph node reveals extensive
silicotic changes. Presumably there was insufficient fine, silice dust
generated in this occupation to have affected 4 normal subject. The
individual illustrated retained effective quantities only in the region of
a partially healed tuberculous focus. In this location, however, the dust
was dangerous because it presumably caused a latent infection to
become progressive,

Slide No. 10 shows the complete absence of silicosis in the lung of an
individual exposed to dust containing calcined gypsum and quartz.
There is a slicht antount of pigmentation about the lymphoid tissues
within the lungs but no fibrosis. In the lymph nodes at the root of the
Jungs are clusters of silicotic nodules. In spite of a theorctical silica
hazard which caused us considerable concern in surveying the plant
where the man had worked, no effect is apparent in his Jungs. He has
no scars of old tuberculosis arnd his lymphatic system has drained away
such silica as he has inhaled. Oniy his lymph nodes show evidence of
reaction and in this location the effect is harmliess.

Slide No. 11 comes from the lung of a man with a history of exposure as
a sandblaster for 7 years—part of the time with improper protection.
He had been previously employed for 6 years in a railroad shop and
before that had worked 8 yvears as a coal miner. An ante mortem x-ray
of his chest showed no evidence of nodulation. This section, typical
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of the rest of his Jungs, reveals only minute areas of black pigmenta.
tion without fibhirous reaction. There is no evidence of silicotic noduly.
tion. Apparently his previous exposures had conditioned his lungs o
the silica subsequently inhaled in sandblasting so that they did not react
. by forming fibroszis. While there had been some dyspnoea the man was
well along in years and it is doubtful whether inhaled silica was the
cause.

The slides just shown are examples of the absence of generalized reac-
tion in the lungs of individuals exposcd {0 concentrations of siliea dust that
are theoretically hazardous. In most cases the exposures are known to have
produced silicosis in other men exposed. In these cases they have either
caused no silicosis or only localized reactions about areas of infection. In
the last two cases the influence of other minerals in the dust were probably
responsible for inhibition of the silica, in No. 9 the effect was probably
chemical inside the lungs and in No. 10 atmospheric phenomena presumably
prevented silica from being inhaled. )

Slide No. 12 is an example of the reverse where silicosis develops rather
rapidiy in only an exceptional member of a group. This young max,
still alive, had worked for 3 years in several talc mines where evidence
of typical silicotic nodiilation is never found. He then began drilling in
& hard rock mine but was not examined until 3 months Iater. At that
time his chest film showed a well developed generalized silicotic nodu-
lation. It is true that the drilling in hard rock might readily have pro-
duced silicosis but not after 3 months’ exposure. Apparently the prev.
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jous exposure to tale had conditioned his lungs so that they reacted

with surprising rapidity to subsequently inhaled quartz. One might alse
imagine that his tissues were unduly susceptible to silica for others in
his location with similar histories have not had the same experience.

There arc various theoretical explanations which have Leen offered for
these appearances. It is generally considered to be the case that these indi-
viduals who do not develop disease, in spite of their apparent exposure, have
worked in parts of the plant where they do not get as much dust as their
fellows., Sometimes that may be the ease. Sometimes it may be true that
the modifying action of other minerals associated with the silica in the
atmosphere may have prevented these individuals from getting as much
dust. But it is pretty hard to understand why these protective actions,

about which we know a little, should be exerted on one individual and not

on all members of the group. -

The other possibility that we have to think of is modifying host factors.
Lehmann, as vou recall, proposed the hypothesis that some individuals had
better noses than others. In some instances the nose would filter out a good
deal more dust than another and prevent its being inhaled. e made some¢
rather elaborate measurements of the amount of filtering action of the upper
respiratory tract and thought he was able to correlate the amount of pul-
monary reaction with the effectiveness of the nosc as a filter.

Professor Drinker and his students made 2 similar study among granite
cutters. They were not able to confirm these findings of Lehmann’s as fully
as they would like to have done.

Another possible hast factor is that of coincident infection of a chronic
nature. We all know that scars in the lung of old tuberculosis tend to hold
and retain a good deal more dust than normal lung tissue does. It is a verY
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familiar expericnee to all pathologists to find in the top of the Jungs old
sears that are deeply pigmented lny’ the soot and coal that most city dwellers
inhale. It is also common experience to find variations in the amount of
dust that is eliminated from the lungs by the lymphatic drainage system
and deposited in these lymph nodea. .

Presumably, then, infection may have two effects. It may hold the
dust in the lung locally. The infection may also disturb the function of the
lymphatic drainage system and prevent effective elimination.

Then there is, finally, a third general possibility. That is that the tis-
stes of some individuals are basically more able to react to the stimulus of
silica than the tissues of other individuals.

The Saranac Laboratory, during the pa»t year, has been carrying on a
more or less detailed investigation of these possibilities to find out whether
any of them are capable of absolute proof. We have in the laboratory, as
you know, dusting chambers wheve we can control pretty well the atmos.
pheric concentration of dust to which all members of the large group of
animals are exposed. We are making dust counts at very frequent intervals
in different cages and in different parts of these rooms, so that we know just
about what the dust exposure is. In spite of those controlled conditions we
find that normal animals evne-ed for the same periods of time do varv in
their capacity to react. This is especially true of animals with long tracheas,
like the rabbit, It is not %o true of the smaller rodents, like white rats and
guinea pigs.

In the next slide which you will see I want to show you the variation in
the reaction in rahbits after four and a half years' exposurc to a concentra-
tion of one to three micron quartz particles averaging 144,000,000 per cubic
foot. ' The amount of dust varied from time to time, but the concentration
throughout the different parts of the room was essentially so similar that
I don’t think the differences were significant. We will see in the animals’
lungs differences in reaction.

I will say that there are thirty rabbits in tln; experiment and these
represent the variations in the picture which one sees. They all have been
exposed to the same quantity of quartz under as nearly identical conditions

as we could produce.

Slide No. 13—This one has a heavy generalized discrete nodulation through-
out his lungs. Another on this slide has a slighter degrez of the same
reaction, and another has nothing that I could identify as silicotic.

Slide No. 14~~1We determined the amount of quartz in these animals’ lungs,
using x-ray diffraction, which we have lLeen doing recently, and we
found that the amount of quartz is comparable to the amount of reac-
tion present. Here is the first animal, with the two quartz lines showing
very strongly, corresponding te the heavy reaction. The second animal
has a smaller amount of quartz. The third shows just a faint sugges-.
tion of the heavier quartz line. It is very, vexy slight in amount.

Some animals vary in their response even though the concentration
of dust in the atmosphere is pretty constant. We find that the amount of
variation is greater as the quantity of silica from the atmosphere decreases.
We found with our mixture of calcined gypsum and quartz that not more
than a quarter or perhaps a third of the animals developed any silicosis.

This type of observation seems to indicate that host factors rather than
environmental factors must be responsible for this variation. In the animals
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that 1 have just shown you the factor of infection has heen excluded.
haven't discovered whether there is any variation in the structure o:
upper respiratary tract in these three rabbits or others like them. 1y
pretty diflicult thing to do. We have tried to find out, but without
success.

We have thought of the influence of differences in the efficacy o
lymphatic drainage system of different animals. We ave attackine
problem by comparing the relative amounts of silica in the lungs and Iy
nodes of animals exposed for the same period of timz under practi:
identical conditions. We have also considered the possibility that the di:
ence in the amount of discase may be due to variations in fundame
capacity of tissues to react. I shall show a few illustrations of our w
in these fields.

.

In Slide 15 you see an example of the effect of & healed tuberculous sc:. .
retaining dust within the lungs.. The sear, which extends from
plemra to the root of the lung, is heavily pigmented with iron ¢
Similer effects have been illustrated by the cases with more active
fection just shown.

I have indicated that possibly such retention is due to interference v

"the function of the Iymphatic system. We can see in this case that

fibrosis invelves the lymph nodes draining the pigmented part of the L
Possibly the central obstruction in the node or the pressure on the deli.
Iymph vessels inside the Jungs has prevented elimination of the inhaled ¢
These cffects all have to do with chronic infeetions but the acute o -
are also puzzling. One frequently sees very little dust in the lungs of &
mals dying of an acute pneumonia at the end of a dust exposure of 2 ¢
years’ duration. The infection has apparently lasted only a few days :
could have excrted no cffect upon the dust inhaled previously. Was -
infection present in latent form from the time when the animals were piz
in the dust room, or did these particular individuals possess some peculi.
ties which prevented dust from accumulating in their lungs?

Slide No. 16 illustrates the effect of subacute bronchitis in white rats
excluding dust from the lungs. It demonstrates the effect of expo:.
to quartz dust in four of these animals. Two with no trace of infect
present well-developed silicotic nodulation; two more with subac.
purulent bronchitis show none. Apparently the secretion in the bron:
has prevented cffective quantities of silica from entering their lus;
In view of such observations™in animals it is possible that the- chro-
bronchitis of which human silicotic subjects complain may be a

© tective mechanism.

We have also considered the possibility of variation in innate capac
of tissues to react to silica. 7o make certain that the same quantity
quartz particles reached the tissues of every animal we have employed ¢
intravenous injection technique mentioned by Professor Drinker this mur
ing. We kave substituted guinea pigs for rabbits because we could atf
to use a much larger number of animals. First we determined the mini-
effective dose of quartz that would produce reaction by this pathway. T
we injected 100 of these animals with a measured quantity of a suspen:.
of carefully graded 1 to 8 micron quartz particles. All of them will be kil
after one Year and their spleens, livers and lymph nodes will be analy:s
individually for their silica content and degree of tissue reaction.
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Slide No. 17 shows the degree of variation in the amount of suhcotxc fibrosis
obser\ed in three of the guinea pigs used in the preliminary test to
establish a proper dosage. Reaction is illustrated in the livers 8 months
after the injection of 50 mg. of 1 to 3 micron quartz. One of them has
barely visible. foci of reactinn scattered through it. The second has *
somewhat larger ones and in the third the nodules are very obvious, :
Chemical analyses indicate that these quantitics of silica in all three
livers are apparently adequate to have produced a maximum reaction,
Confirmation of these results in a much larger series of animals would
indicate that more subtle variations in capacity to react to silica ave
responsible,

We have tricd to find out wherein thcse differences might lie. We have
felt that possibly the diet of the animal might atfect its capacity to react.
It has been claimed that in the presence of a vitamin C deficiency scar tissue
forms less readily than on an adequate diet. As a consequence we have put
some animals on a C deficicney diet, exposed them to quartz, but we have
found rio difference in their capacity to react. For this reason, I think we*
can exclude C deficiency.

. Then we tried vitainin B and its effect. We did this because some one
had shown that feeding hizh vitamin B diets would prevent the development
of cirrhosis of the liver by various irritants. We were getting cirrhosis of
the liver by injecting quartz into the blood stream, as Professor Drinker .
showed you this morning. Fecding vitamin B did not do very much. It
prevcntcd the most widespread and destructive changes in the liver, but it
did not prevent the formation of these nodules in the liver, such as you have
seen here.’

This work is still in progress. It looks to me now as if the variations
which animals and human beings undoubtedly do manifest were pretty
largely due to host miechanisms rather than environmental factors. It .
looks to me as if possibly the effectiveness of the upper respiratory filtering
mechanism were very important in determining whether one individual got
more dust than another. 1 also feel, however, that the effectiveness of the
Jymphatic drainage mechanism has to be taken into account, that old healed
infections may alter the efiectiveness of drainage and 2llow more dust to
stay in the lungs.

Just what this last observation will eventually turn out to mean I don’t
know. We are going ahead and as soon as these hundred animals have had
a year's contact with quartz we will make our analysis and draw our con-
clusions. Whether we will be able to apply any of this work in pre-employ-
ment examination I do not know. But it does suggest that respiratory infec-
tion, even though it is inactive, may be of importance.

I have illustrated one line of research which has been going on with
your assistance at the Saranac Laboratory. There are many other subjects
that I could have chosen to dgiscuss. Perhaps some of them would have inter.
ested you more. We have work progressing in the field of asbestosis, which
I think is going to be of definite significance as to the etiology of this disease.

The fourth year of this program is just about completed. There is still
more to do. . .

We have been studying the effect of carbon are ash of low concentration,
similar to that to which motion picture booth operators may be exposed.
Nothing has happened, as one might anticipate,

We have been working on the effect of inhaled glass wool. Apparently
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even the finest textile glass sct up as an atmospheric dust is not inhatcy
apprecisble concentrations and does not produce any dangerous effects ug
the lungs.

As Professor Drinkor indicaied this morning, I believe there is a -
ficld for investigation of the effects of various ro\p:..‘tm Cheritants u-
tuberculosiz. I have been so impressed myself, as probably most of -
have, with the growing importance attached to tulicreuvlosis in induass:
that we have proposed this year, in pl.we of the regalar silicozis synipa:
which we have held from time to time in Saranac Lake, to oifer a sympo:i:
on this subject. There seems to Le a very considerable interest in the m-
lem and I think we can assemble a group of speakers who woukd maks
definite contribution.

The symposium might be developed along the following lines:

An introaductory review of the fundamentals of tuberculosis and i:
diagnosis; the routine methods of control; a discussion of the knowr fac:
influencing tuberculosis susceptibility, theoretical as well as practical.

Then a presentation of conditions in different industries where statistic:
evidence ‘~irates that the tubevculosis rase is hgn; an analysis of the
industries to discover whether industrial factors are responsible,

Finally, a discussion of the subjeet of control from insurance and co:x
pensation angles.

If there seetus to be a sufficient interest for such a program the Sarara:
Laboratory probably will offer it some time during the early part of June.

DR. LANZA: We will now have a discussion of this paper. I do ho::
that you will ask Dr. Gardner such questions as may appeal to you,

DR. DAVIS: I should like to ask if in the development of this work
there does appear to be another illustration of what Jerome Alexander has
spoken of as the “optimum colloidaiity.” He points out that a great man:
phenomena, when plotted against particle size, as you go down in pariic
size go up in intensity. As I understand the discussion this morning, yeu
get a marked increase in the silicosis effect when you reach a particle size
of three miecrons or Jess. Then away over on the other side you l::x'.'é
Ppracticaliy none at all. I wonder if that might represent a method of attask
or if it has already been proved or disproved.

A further factor that seemed to occur this morning is this. I wonder

if there is an item of erystallinity in our silica. We know we have silica

occurring in different forms. Cristobalite is the only one I happen i
remember now. I was wondering if 'the effect had been associated with on*
or other or is it independent of the crystalline forms of the silica presented
Are there manifestations that that may be a suitabdble attack?

I personally would be greatly interested if you could outline, if possidle. .

those materials which when added to quartz, such as quartz and asbestos.
which You mentioned, give silicosis reaction and some similar material:
which do not give it.

I hope I haven't covered too much ground.

DR. GARDNER: The first question dealt with variations according @
partic*e size, such as Professor Drinker discussed this nvornmg I think
that is unque;llonnbl\' true. The smaller the partlc}c injected into the tissu2
the more active it becomes. As far as inhalation is concerned, presum-\\.-
there is an unestablished lower limit of particle size beyond which we do not
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have to be concerned, because the particles smaller than this minimum size
will be exhaled again about as fast as they are inhaled. Dut in the inhala-
tion experiment which 1 was discussing I don’t believe thal the matter of
particle size was responsible, because we have made size frequency determin-
ations of the dust in the atmosphere in these rooms and we find a swlicient
quantity of fine particles at all levels in our dust house to produce disease.
The cages are not over five feet above the floor in any pince and the lowest
one is about eighteen inches above the floor. Furthermure, the animals are
moved around from time to time, so that they have exposures at different
levels. I therefere feel protty strongly that it is 2 ditference in host factors
that is responsible for the variation in the animals' Jungs that you saw rather
than any difference in the atmosphere or in any dust in the atmospherc.

All this dust has been ground first and all of it is agitated in a hopper.
The room is not over eight feet square and eight feet high, The chances for
varjation in atmospheric concentration are pretty slight.

Daces that answer that phase of the question?

DR. DAVIS: Yes.
DR. GARDNER: Would vou mind repeating your second question?
* DR, DAVIS: Crystallinity.

DR. GARDNER: We have tried a great variety of free silicas to see
what their effect might be by injection techniques that already have been
discussed. We have found that normal quartz, the eryptocrystalline free
silicas and the vitreous silicas, cristobalite and the other inversion form,
tridymite, ave all equally active; that of the amorphous silicas only diat-
omaceous earth produces a silicotic type of reaction. Opal, which is now
reclassified as cryptoerystalline rather than amorphous, as they used to tell
us, will produce a moderately severe type of reaction when ground, Al of
these tests were made with materials ground to one to three micron particle
size and all injected in the same dosage.

As faxr as ! can see any inversion forms of quartz are just 2s active as
the normal quartz itself.

Then you had one other question.

DR. DAVIS: Are any of the silicates—

DR. GARDNER: None of the silicates, by the injection tests, have
given a significant degree of reaction. A few of the clay minerals will pro-
duce a chronic inflammation but this is not generally a severe one and does
not progress to the formation of scar tisswe. I think there is. however, a.
very real and urgent excuse for doing an inhalation experiment upon the
elays, becavse clays have such a varied industrial use and because so many
roentgenograms come to us of men who have been exposed to clays either
in refractories industries or in potteries. These roentgenograms show shad-
ows. The roentgenologist is quite sure that the industrial exposure is
responsible. There have been no autopsies reported on human beings ex-
posed to clay alone. We don't know the basis of these shadows., In many
instances the exposure has bheen not only to the clay but to flint and various
other forms of free silica. We may be seeing the effects of combined expos-
ures to quartz and clays,

T am quite sure that were it possible to do inhalation experiments with
pure clays, both of the refractory group and those used in the potteries, we
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. would have some valuable information. I think probably what woul! 1.
QI I pen, us the result of our experiencn with injections, would be that we w..
5 see in the lungs evidenves of slight amouvnts of chronic inflummation
b - that these chronie inflammatery elhanges would not be associated with ¢
! nite fibrosis; they would not give rise to conditions which were disal'.
However, this needs veritication and needs proof. The only way I knon
getting it is to do it by inhalstivn rather than by injection.
-1 . . Of course we do have too the effects of mixtures of the substane
; k mixtures of free silica with other mvaterials, like clays and many ot
things, that will ulodlf) the picture. } was talking at lunch this noun ¢
group jnterested in ivon oxide and recuynted an experience which we had 1.
. We injected one group of animals with a mixture of equal parts of hema:
. and quartz ground together dry in a ball mill. Injection of a saline susy.
sion of this material caused no reaction whatsoever. In the second ex;
ment we ground the two substances separately, then mixed the su:,pen\.
of p'u'tnclea together and injeeted the same quantmes. We now go:
progressive sxllco=xs.

The same amount of quartz was there in both instances, but the met®
- of treatment in the first case had neutralized the quartz. It had sim:

plastered the surface of every quartz particle with a thin layer of ir
oxide, which had prevented reaction.

.....'_u...“,‘f.,..u‘l'_

SR It is obvious that effects like this ma)y oecur in the process of grindi
-3 : ‘ in industry and that innetivation of quartz does occur, so that'the story is:
L as simple as just having a given amount of quartz particles of a given si
. - .and a2 host exposed to it.
"y ' MR. ROUTSONG: I was very much interested in the slide which had

do with the sand blaster’s lungs and his previous industrial history. Y.
2. said that the previous history had conditioned the lung to resist silicos
4 . Could you expand that a Jittle for us?

- DR. GARDXNER: I wish I could. I was trying to cover my ignoran

. : - with a phrase. I don't know what happened. A1l I know is that that lu:
had, by chemical analysis, a very appreciable and what I felt was significa
amount of quartz in it but there was no evidence of specific reaction
that quartz. Now it might be that through the mechanism of the body ce:
the coal dust became app!xed to the surface of the quartz grains and t
quartz no longer reacted.

Years ago Dr. Haldane called attention to the same thing. }e had se
a few cases where nien were exposed first to coal dust and then to quart
and nothing happenad. He thouzght that the effect was due to stimulatic
of phagocytes which carried the quartz out of the lung, because the ca:
had stirred up these dust cells to carr{ the stuff out. The effect isn't s
simple as that, becausce we know the quartz is in this lung. Chemiecal analy
sis shows it is there, and yet no reaction has developed.

It may be that we have something taking place in the body compara¥!
to that coating of the quartz that I just described by mechanical grindins
We know that the body tends to bring inhibitory substances into the sar
locations as the quartz, which prevents irritation. We have done quil
& bit of work, which I have discussed here before, with aluminum hydroxi
as inhibitor. We can put quartz in the body by one pathway and alumint
hydroxide by another and, provided the pathways are such that the t-
substances get into the same organ, inhibition results in no silicosis wha
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soever. T presume that something like that has canditioned this sand blast-
er's lung.

MR, KUMLER: Dr. Garduer, do we have to change our counting tech-
nique in the case of silica in order to more accurately estimate these three
to onc-half micron sizes?

DR. CABRDNER: I doubt whether we will. As Professor Drinker said
this morning, our method of control secems to work. Probably it is sufii-
ciently accurate to establizh what we need to know about dust in thie atmos-
phere. 1f these very fine particles which can only be seen by dark ficld or
some other technique are actually retained in the lung the scientist woukl
like to know how many of them thwere are there, but the engineer probably

. doesn’t need to know because his present rules of thumb seem to take care

of the situztion. We know, as a general rule, that rather constant ratios
exist between dark field and light field counts. Generally the dark field
count is three to four timas that of the light field count. We still use dark
field counts for cur experimental work and in some other places. If we find
a disturbance in that ratio and there are many times more dark fizld varti-
cles than those observed by lizht field, we think there is sanitary signifi-
cance to the variation. But I doubt whether it is necessary to change.

DR. HAYTHORN: I should like to add one comment. I have scen a
nuwinber—Y wouldn’t say a great number, but I have seen several Iungs from
the coal mines around Pittsburgh which show practically the same picture
that we have just discussed. Thal is, there is plenty of pigment there—
coal pigment, I think, largely. We incinerate the sections and put them .
under the petrographic microscope. There are plenty of silica ecrystals
there and yet there is no nodulation in the lung. L

That has caused me to wonder what is the diference—the actual differ- . .
ence—between silicosis that is prominent, as Dr. Lanza himself has shown °
in his surveys, in the anthracite mines in the east and the bituminous mines
that we have in this distriet. We do get the silica inhaled and we do get
the carbon there in large quantities. While I have seen niore of it since
.they have been sending in a good many lungs on account of compensation
than I did previously, the actual silica nodulation is not common in this dis-
trict in coxl miners’ lungs, as compared to those that are reported from the
eastern part of the state.

On the other hand, we just had a sand blazter’s lungs, within the last
two weeks, that is as typical a case of silicosis as I have seen. There is
something in connection with that soft coal duzt inhalation and the pres-
ence of silicosis in the lungs and its effect.

DR. GARDNXNER: I suspect, Dr. Haythorn, that some day we will have
a method of determining the physical relationship of the silica to the other
minerals and perhaps we will find a way to discover whether coating effects
actually exist or not. I really believe that is the explanation. How it comes
about I don't know.

DR. LANZA: Are there any more questions?
Thank you very much, Dr. Gardner, for your paper and your discussion.

The next paper is the account of the research that has been carried on
in the University of Pennsylvania, by Mr, Haagensen.
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3 ' FURTHER DEVELOPMENTS OF THE QUSERVATION OF THE
REACTION OF LIVING TISSUE TO, SILICA GRANULES
IN THE LIVING MAMMAL

g : . ELIOT R. CLARK, M. D.* and DARROW E. HAAGENSEN, M. S.-

1 ’ During the past year additional work on the observation of the reacti.:
of living tissue to silica granules in the Sandison-Clark rabbit ear chaml:
i has been carried out along two lines.

First—A morc detailed study of cellular reactions haz been recordee
particularly with respect to macrophages and giant cells,
4 . ) Second——An additional sample of silica obtained through the courtesy ¢:
) Dr. L. U. Gardner, Dircetor of the Saranac Laboratory, has been used. Tk
% . sample was 1005 SiO. of particle size 3x or less in diametor.

The results may be illustrated by a number of slides considered to t-
representative of the large number of photographic records obtained in th.

past 12 manths,

- Series A
X « This series of slides at a low magnification llustrates two poinis:

Slide 1-—The vascular pattern was growing downward., This exposur.
was taken immediately prior to insertion of the silica particles in the chambe:.

Slide 2-~Four days later the blood vessels and the connective tissu:
-have grown downward leaving one of the silica fields in a vascularized ares.

Slide 8=-Nine days after the insertion of the silica particles the blood

vessel pattern had started to grow through the large central field of. silica.
This field of siliea had been inserted purposely in a lower region containing
only extravasated material, the result of the original insertion of the cham-
: ber in the car.
Slide 4—On the 18th day, the large field was above the growing edge.
z ) . However, as the first point, the growth of blood vessels and connective
- . tissuc had not been influenced by the presence of the silica in this centr:!
£ field. If the silica particles had through some mechanizm caused rapid
connective tissue growth the growing edge would have been uneven in the
central region. This was not the case.

Slide 5—On the 6Sth day the chamber connective tissue bed had a clear
space because of the retraction of the tissue near the growing edge.

Slide 6—On the 93rd day this space was completely filled in by the
production of connective tissue fibers through the activity of the fibroblasis
normally found in the living tissue. For the second point of interest, whil
the rapid tissue growth took place to fill in the space, there was no indica-
tion of unusual conncctive tissue growth in the region of the large central
silica field during the same perind of time.

Series B
However, this series of slides at a much higher magnification illus-
trates tissue response to a relatively small field of silica.
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Slide 7—In this slide the particles weore scen 7 days after placement in
the chamber. They were widely dispersed, mostiy within the phagoeytic cells.
Slide 8—O0n the 24th day the grouping cffect of these silica-laden celis
was scen.  This peint has been checked a number of times in other chambers.
Slide 9—On the 96th day the field of cells was dispersed. The connec-

tive tissue pattern was not influenced by the presence of the silica ficld and
there was no indication of a concentric arrangement of connective tissue

fibers.

Series C
Slide 10—This series illustrates the tissue reaction with a larger field

of silica in the same chamber. In this slide the field was on the 7th day
fairly evenly distributed.

Slide 11—On the 45th day the field was in the stagc of aggrcgatxon of
the living cells with their contained silica,

Slide 12—0n the 96tk day the field was again in the dispersed phase.
There was nu indication of 2 specific response on the part of the fibrahl-nts

Series D
For contrast this series illustrates the tissue reaction to a comparatively

very large field of silica particles varying widely in size, however, of which
87.5%¢ were under 6u in diameter,

Slide 13—Fifty days after insertion the connective tissue bed along the
periphery of the field was uniform from left to right.

Slide 14—O0n the 71st day the field appears relatively stable.

Slide 15—0On the 10Sth day the connective tissue formation in this
region was not greatly changed. The silica field was dispersed.

Slide 16—The same day another exposure in a region frec of silica was
taken. The connective tissue differentiatien from left to right appeared
similar to the field of the previous slide.

Series E
Slide 17—For purposes of comparison 2 slides are shown of the reac-

tion which followed the use of the 2 silica samples. This slide from & cham-
ber in which silica sample 3 was used was t'zl\en 131 days after msertxon
of the silica. ——

Slide 18—This slide from a chamber in which we used silica sample B
obtained from Dr. Gardner indicates the tissue response 153 days after

insertion.

Series F
For a period of 8 weeks the movements of a large multi-nucleated

giant cell containing & number of small silica parvticles were recorded.
Slide 19—0n the 46th day the cell was rather famtly visible with the
previously ingested small silica particles.

Siide 20—On the 713t day the cell was larger in diameter and the
silica particles were more clearly defined. The cell had movcd upward over

a large venule.
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Slide 21—On the 82nd day the cell showed signs-of degeneration. The
boundary was indistinet and a number of macrophages were sticking to the
periphery of the cell.

Slide 22—0n the 108th day thie cell was obliterated. The silica parti-
cles which had been ingested 8 weeks previously were then either deposited
on the conncctive tissue bed, or taken up by phagocytic action of mucro-
phages. There is no evidence of any irritating residue left by the (.gguwr_
ation of the giant cell,

Motion Pictures

Several rcfo:cnccs in the literature on silicosis indicate the et:ckmg of
leucocytes to the endothelial cells lining the blood vessels in regions where
silica particles are present. The filn about to be shown was taken of a
silica field in the living tissue of a rabhit ear chamber. The incorrectness
of that conclusion reached from dead tissue studies of rabbit ears is evident
from the film. The silica had heen plazed in the chamber several weeks
previously, The last part of the film was taken of anotlicr chamber by Dr.
Clark. This illustrates sticking of leucocytes caused by artificial means
and not Ly the presence of silica particles.

Conclusions

It may be concluded from obszervations for a penod as long as 370 days
following a single insertion of silica granules in a series of rabb:t car chame-
bers that the following points are evident:

The endothelium of the very extensive complcete vascular system found
in various ehambers does not show increased growth or differentiation into
epithelioid cells.

The granular leucocytes do not show a specific response to the silica
particles.

Neither the Jymphatie capillaries nor their contained cells show a spe-
cific response to the presence of the silica particles in the Hving connective
tissue,

Visible reaction to the sxlxca has been almost cxclusively confined to
macrophages. As described last year, these cells take in or phagocytize the
silica granules in varying numbers, and retain them for weeks or months.
They become very sluggish in their movements and show a pronounced ten-
deney to form permanent groups in the tissue spaces. Such groups have
been followed for nearly a year without showing any significant changes.

During the first few weeks, before grouping has occurred, and in lesser
degrees in later stages, there are seen many giant cells, TheYy do not develop
until after the macrophages have taken up most of the silica, and are prob-
sbly formed from macrophages, either by coalescence -or by nuclear division,
as W. H. and M. R. Lewis have described. While they may contain large
numbers of silica granules, the evidence indicates that these granules have
been taken up by the individual macrophages, and not by the giant cells
themselves. Giant cells may persist for days or weeks, during which time
they may manifest a very slow amochoid movement. They may then dis-
integrate, the remains being taken up by new macrophages, or the silica
granules may be leff in the tissue or incorporated in connective tissue fibers.
Following the dizintegration of giant cells there is no visible evidence of
a deposit of any irritating residue.

It should be pointed out that giant cells are invariably o‘bqewed in the
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chambers in the rabbit's ear whether or not silica granules are present. It
shounld alse be mentioned that the supply of maerophages-is probably inex-
haustible, since they undoubtedly come from the large mononuclear leuco-
cytes of the Lluod stream whose number remains constant normally, with
replenishment to cxcess following depletion.

The pattern of the connective tissue growth in the nenf'l'lmxhood of the
silica injections shows no noticeable difference from that in other regions,
or in chambers without siliva.. Whether the groups of silica-containing cells
are large or small, nothing has been seen, cither in our living specimens or
in those of our preparations which have been fixed and stuined, which indi-
cates cven a tendeney toward the appearance of the typical silicotic nodule,

DR. LANZA: This very interesting paper will now be discussed by Dy,
Eliot R, Clark.

DR, CLARK: The results of these experiments are not considered by us
to be necessarily in conftict with the results of the injection experiments of
the many investigators who have described the formation, in 13liils and
guinea pigs, fuilowing intravenous {Gardner, Simpson and Strachan), intra-
peritoneal (Sayers and Miller} or subcutaneou: {Fallen and Banting) injec-
tions of silica® of characteristic nodules closely resembling the silicotic nod-
ules found in the lungs in cases of silicosis; and who failed to find nodules
of similar character following injections of many other types of granules.

Rather it seems to u3s that the absence of the typical reaction in the
particular set-up of our experiments furnishes an unusuzl opportunity to
investigate the various possible aceessory factor or factors which apparently
must be added to the simple long-time presence in the tissue of silica gran-
ules, in onder to preduce typical silicotic nodule formation.

That the complete explanation has not yet been found is evidenced by
the variety of unproven hypotheses which have been proposed. These in-
clude among others: (1) the possible slow dissolving of the silica with pro-
duction of colloidal silica which may have an .effect upen the tissues;
(2) some sort of slowly developed diveet toxic action of the siliea which
eventually injures the cell; (3) the production by the cell of a phospho-lipid
which becomes the irritating substance; (4) the suggestion that the silicotic
nedule js produced not in reaction to silica alone but to silica along with
somcething clse: living bacteria such as tubercle bacilli or their products,
gaseous substances, or various other chemical substances., Each of these
hypotheses is held by one or more active investigators or group of active
investigators at the present time. All of them are.in need of crucial testing.

In anticipation of the desirability of havingz available an arrangement
by which, in addition to having access to the living tissue for the insertion
of granular substances, we might have a container, open to the tizsues, we
have developed a combination chamber which makes this possible. Without
mechanical disturbance to the tissue, we can place in the container any
desired chemical substance, can leave it, as long as desired, in contact with
the tissue, and can then recover the contents of the chamber for chemical
analysis. The device, which is an adaptation of one in successful use for
some years in our lahoratory in the hands of Dr. Abell, solves the problem
of a way to subject tissues to the prolonged action of ﬂuxd substances, which

* (Fahon and Bunting Qescribe podules formed in the ears of rabbity six months
after single subeutoncons injections of silica, and cantiog axlust the use of too
lnrge 2 doge—in Which case the Rrahubl Masses Seom 16 act only ax foveizn bodies.)
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eannot be achieved satisfactorily by subcutuneous, intravenous or intraperi.
toneal injections.

With this new chamber we can, for example, subject to a new test the
question of the reactions of living cells and tissues in the living animal to a
combination of long-retained silica granules and freshiy introduced colloidal
or dissolved silica: we can study the reactions to phospho-lipids; we can
observe the effects, on the cells with long-retained silica granules, of living
or dezd tubercle baeilli or their extracts—to mention only a few of the possi.
bilities. . A rabbit with this new chamber installed is on demonstration at
this mecting., . .

There is reason to hape and to expect that, building on the foundation
already Jaid in the studies which have been reported today and at last year's
meeting, we may he able to make further contributions toward an under-
standing of some of the puzzling problems presented by the reactions of
living tissues to silica dust. '

DR. LANZA: Is there any discussion now or any question on either of
these two authors’ remarks?

DR, GARDNER: 1 show this slide to illustrate different stages in the
reaction to direct injection of larger quantities of 1 to 3 mricron quartz
particles. The early phase consists of a tubercle-like collection of macro-
phages or dust cells filled with quartz of the same size used by Dr. Clark.
After about 2 or 3 weeks the center of this mass breaks down with the
liberation of fatty material demonstrable by special stains, After 6 months
the center of the area has become soft and semi-fluid so that it has fallen
out in preparation of the section. Surrounding it, however, is a definite
Jayer of more or less concentrically arranged fibroblasts (connective tissue
cells). Onc year after exposure the whole area has been replaced by 2 mass
of silicotic fibrosis, so dense that the tissue is torn in preparing the section.

I cannot remember the exact desage in our experiments but they were
of the order of 0.1 cc. of a 1 per cent suspension, which means an enormous
number of particles of the size employed.

I believe 'that the fact that so many observers have obtained silicotic
reactions on injecting excessive amounts of silica directly into the tissues
while Dr. Clark has failed to do so with smaller quantities indicates an
indircet meochanism as the cause of the injury. Fallon proposed the hypoth-
esis to which Dr. Clark has referred, i. c., that in silicosis the primary frri-
tant was silica. This substance acting within the phagocyte poisoned it,
Jiberating non-specific phospho-lipids. Phagocytosed tubercle bacilli might
have a similar effect and likewise liberate phospho-lipid. It was the latter
substance, non-specific in character, which then acted upon the connective
tissues to produce the nodular type of rveaction which characterizes both
silicosis and tuberculosis. -

We are testing this hypothesis at the present time. Dr. Clark has an
exceptional opportunity in the method that he has developed to-study the
further stages of the reaction to silica and to test the Falion hypothesis.
I shall watch with great interest the further developments of his work.

DR. HAYTHORN: I should Jike to produce at this time an unpremedi-
tated hypothesis,

Repair and reparative processes, and I think that the nodule of silica
is a reparative process, depend on some injury or destruction of the circula-
tion. Dr, Gardner's dosage, aside from considering the quantity of silica,
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was large enough to injure the local circulation. We can se¢e from the doses
used in the car, in these motion pictures, that the cirenlation was still intact.
It might not amount to anything, but I should think there was a chance
that those, when introduced, should injure some of the vessels,

DR, GARDNI-ZR: I think, Dr. Haythorn, that you are undoubtcdly right.
I think that there is an cffect on the cxrcuhuon. but I think it is a specific
one, because the same dose of the same size particles of aluniinum oxide, for
example, will not have this effect.” Nor will the nodule be formed if you
coat your quartz particles with aluminum hydroxide or with iron or with
any of the other known antidotes. T think the i injury is the result of soluble
silica continuously deposited on the surface of the quartz grain and that
that injury manifests itself en the eytoplasm of the phagoceytic cells, dust
cells.

I quite agree with vou that there is an effect on the circulation, because
we sce the vessels swell out with these big doses..

DR. HAYTHORN: On the other hand, if we make a cut with a razor
that destroys the circulation, we will get a scar at that point.

DR. GARDNER: Surely.

DR. CLARK: 1 should like to gay in conneetion with Dr. Gardner’s dis-
cussion that we have been very much disappointed that we didn't have nice
silicosis nodules develop with our method., We thought that here was & chance
to watch the development of the nodules, perhaps add something to the
mechanism. Then if we could get them produced we would have a chance
to experiment with subttnnc“s that might prevent the.dcvelopment of the
nogdules,

I think that we should go on and use more massive doses, although, as
you saw from some of the pictures, for the amount of tissue involved some
of our doses were pretty large. 1 still think that the fact that siliea gran-
ules, in the doses that we used, can remain in this environment for months
without producing any specific response does furnish a basis for a series
of cxperimcnts in which we may see what it is when added to that silica—
maybe it is more silica that may be the answer—that does lead to the result
of this specific reaction in the eonnective tissues.

DR. MELLER: This is where we have planned to stop for the day. I
want to call your attention to the symposium on industrial health defense
scheduled for tomorrow, which will be intensely pr retical. I am sure none
of you will want to miss it. :

The meeting is adjourned until tomorrow mornmg-.
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WEDNESDAY SESSION
NOVEMBER 13, 1940

The Wednesday meeting of Air Hygiene Foundation of Ameriea, Inc,
was called to order at 10:00 A. M. by Dr. H. B, Meller,

DR. MELLER: Mr. Waters is detained in court this morning so we wil
ask Mr. J, Dewey Dorsett to be kind enough to vead Mr. Waters' paper.

REVIEW OF RECENT OCCUPATIONAL DISEASE LEGISLATION

THEODORE C. WATERS*

B

The maintenance of the health of workers engaged in industry has :
bocome an essential part of the program for national defense and, during the '
past vear, there b= heen extensive activity on the gart of Federal, State and
private agencies to perfect the methods for health contrel. These programs
have created new responsibilities for emplovers, and I have been requested
to submit, vn behalf of the Foundation's Legal Committee, & repest dealing
with cutrent developments relating to the legal liability of euwtplovers for
health injuries sustained by employees. For this purpose I have seleeted the
following subjects for discussion: '

1. State Legislation

1. Occupational Disease Compensation Acts introduced in State
Legislatures in 1940,

2. Legislative Resolutions autherizing the appointment of Recess
Committees to study the problews of occupational disease, and
submit reports to the 1941 State Legislatures,

3. Activitics of State Bureaus of Industrial Hygiene.

II. Important Court decisions construing compensation statutes.
I STATE LEGISLATION

1

Occupational Disease Compensation Acts
Introduced in State Legislatures in 1940

No additional States, during 1840, enacted new oceupational disease com-
i pensation statutes and, thereforz, there are now twenty-four! States and the

a gr————

. ‘M‘ember Legal Committee; Chafrmtan, Marvland Occupational Diseases Com-
mission.

1, Arkansas-1938 Maryviandg.1oin North Carolina-1825
California-1419 Massachysetin.1032 North Daketa-1925 :
Connecticut-1927 Michigan-1637 Ohto-1621 ¢
Delaware-1837 : Missoyuti-10621 Pennsyivania-1937
Jdaho-1539 s hode Fslnnd-31235
liinols. 1426 Washington-1!
Indiana-15837 3 i West Vieginia-1233
Rentueky-1934 Neow York-142 Wisconsin-1614

2, District of Columbia-1828
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District of Colmmbia® where occupational diseases are specifically compen-
sable by statute. The State of Arkansas, included in this number, enacted
itx occupationil disease law in 1939, but this law will not become effective
until approved by referendum at the time of the general election this fall®

During the past year, bills that would have made occupational disease
injurics compensable were introduced into the State Legislatures of Louis-
jana and Virginia, but failed of enactment. )

In New Jersey, several bills were offered to make the pnewmoconioses
compensalle, but up to the preseut time none of these bills have been favor-
ably acted upon hy the Committees to which they were referred.

New York Stute enacted an important amendment to the section of the
statute providing compensation for the dust diseases. Prior to the 1910
amendment, compensation for partial Qisability from these discases was
denied, ard a limitation of monctary liahility of an employer was established
in the amount of §500.00, accounting from June 1, 1946, avith progressive in-

_creases at the rate of 830.00 per month until 2 maximum of $3,000 was
reached. That maximum w~d have been reaclhed in Auneust of 12:2, Lut
this amendment increased the maximum limitation of liability to 85,000, the
progressive increascs at the rate of S50,00 per month continuing until the
maximum is reached in December, 1943, Thiz amendment also provides for
the appointment by the Industrial Commission of a board of expert con-
sultants on dust discases, consisting of three members, who are roquired to
examine claimants in all controverted claims. The findings of this board of
expert constltants are then filed with the Commission and become presumnp-
tive evidence upon the hearing of the claim.

During the coming year, the Legislatures of all the States will be in

session, except those of Alabama, Kentucky, Louisiara, Mississippi and Vir-
ginia, and it is highly probable that bills will be offered to make oceupationnl
discases compensable in some of the States where they are not at present
compensable, while in other States efforts will be made to liberalize the laws
and extend the benefits of compensation thereunder.

I would suggest, therefore, that the members of the Foundation follow
carefully these legizlative programs in the respective States iu which they
are engaged in business. .

2

Legislative Resolutions Authorizing the Appointment of
Recess Committees to Study the Problems of Occupational
Disease, and Submit Reports to the 1941 State Legislatures

During the year 1940, legislative resolutions authorizing the appoint-
ment of Recess Conmumittees for the purpose of studying the compensation
Jaws and recommending revisions thercof have been passed in the follow-
ing States:

" Louisiana ~ Oregon
Michigan . Tennessee
New Hanipshire Texas

Utah

In Louisiana, House Resolution No. 614 and Senate Resolution No. 387 -

provide for the appointment of a Commission to study the workmoen's com-
pensation law and to draft a new Act for that State. To date this Commis-

* Thix Jaw was approved §n the November, 1940 election.
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sion does not seem to have been active nor to have prepared any report.

In Michigan, Housze Resolution No. 32 and Seunate Resolution No. 38
provide for the appointment of a Committee to study the Workmen's Com-
pensation Law. No personunel was appointed, and the Standing Commituees
terminated upun the adjournment of the Legislature. The State Bar Associ-
ation of Michigun appoinied a Committee upon Legislation and Law Reform
to study the proposed revision of the Michigan Workmen’s Compensation
Law. This Committee has been active and, while its final report has uot
been submitted, it has prepared and submitted a progress report which
includes the following reference to occupational diseases:

“Your Sub-Committee has under consideration and has tenta-
tively agreed upon the following general proposition, detailed
recommendations as to which will be included in our final report: . ..

“We believe the law should cover accidental injury which may
be definitely located as to time when and place where the accident
occurred, as well as ~rcupatin: 21 discase cleariy due to the natre
of the employment. We reconimend that the schedule of occupa-
tional diseases be climinated from the statute and that the term
: ‘injury’ or ‘occupational injury’ be clearly defined by statute in
* such manner as to include accidental injury as indicated above
and occupational disease pecnliar to and resulting from the employ-
ment. Such definition should clearly exclude dxcabxlmes common
to members of the public generally, except where it is clearly aggra-
vated by the employment.”

In New Hampshire, Joint Resolution No. 64 provides for the appoint-
ment of 2 Commission of nine men to study occupational diseases. This
Commission has been appointed by the Governor but to date has not pre-
pared its report.

In Oregon, House Joint Resolution No. 13 provides for the appointment
of a Commniittee of five members to study the Workmen's Compensation Law
and the advisability of including occupational diseases under the act. This
‘Committee is now actively engaged, but to date has not prepared its pro- -
posed report.

In Terncssce, Joint Resolution No. 42 provides for the appointment of
a Committee to study the Workmen’s Compensation Law and presumably
to consider the recommendation for compensating occupational diseas
injuries. A Commission of three men has been appointed recently by thc
Governor.*

In Texas, House and Senate Resolution No. 206 provides for the appoint-
ment of a Committee of five members to investigate the operation of the
Workmen's Compensation law, T am advised that this Committee has not
been active and probably will not prepare or submit a report because of the
Jack of an appropriation to carry out its work.

In Utal, Senate Resolution No. 249 directed the State Board of Health, >
in cooperation with the United States Public Health Service and the Indus-
trial Commission to make a survey of industry in Utah, and to determine the
nature and extent of the occupational disease probiem in that State. It is

Lt Y SCRALY

.

* The Governor's appointees are as follows:
Pr. Roy Gurrison, 're<ident of Pealiody Coliege of Nashville,
Lev Laring, Laber Leader of Memphis.
W. T. Kenncrley, a Wnoxville attorney,
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tate Board of Health wil?! submit to the proper Legis-
report dealing with this problem at the 1941 session.

3 .

Activitivs of State Dureaus
of Industrial Hygiene

assumed that the &1
lative Commitices a

State Indust:iz! Hygiene Units have been estahlished and are now active
in thirty-one 8:a:es, To this report is appended a list of these units with
the names and a\ld exves of their directors.

year there have been many instances where the services

*\J

of these units Z'.a*:e L e made available to indusiry for the purpose of assist-
ing in the congro! of specific occupational dizease problems. The utilization
of these services shou'd be of material assistance to small industries with-
out medical or enginecering deparimen:z qualitied to advise them in the
methods of control of dizsease hazards,

The Divizions of Industrial Hygiene in several of the States, during
1940, have vonu : -3 Codes and Pules for the protection of employees
from occupati !.a. dizeasze mjuries. In New York State the State Depart-
ment of Labor nas submitted to the Board of Standards and Appeals for
approval three preposed industrial codes rexatmg to the follomng subjects:

1. Contro} of dust, fumes and gzses in foundries.
2. Control of siliza dust in the stone crushing industry.
8. Control of silica dust in the stone cutting and stone finishing

industry,
N - These Codes were prenared pursuant to Section 29 of the New York
4 Labor Law and irciude standards of dust concentrations permissible in the
* given imh.s:r:r.-:. Publie hearings upen the Codes were held during the past .

_summer and ¢lazed on August 1, 1040, The Codes are now before the Board
of Standards and Appeais for final action and, v..por their approval, will have
the force and eTect of Jaw, The New York S:ate Dc-partment of Labor is
now giving consulerz.t:m to five additional Codez as follows:

1. A Code on temperature, humidity and ventilation. It is believed
that this Code will be very narrow in its scope and will apply
solely to und:irground operations.

. 2. Revision of Ceude No. 12 on dust, Tumes and gases. This matter
is being studied by the Department 2nd additional data is being
obtained to lay the groundwork for the new Code.

3. A Code w0 co.urul dust in the Ceramies indusiry. The basic

data is now being procured for the preparation of this Code,

4. Code or respiratory protection. The need for the approval of
respiratory ennipment has come 1o he receznized and the use of
such equipment may be approved and recommended in certain
types of industrial operations . ‘

5. Carbon Mencxide Code. The provposed study of this tubJoct is
being planned by the Department,

No Commitices have as yet been appointed to draft these Codes, and the
present deparimenial activ [ty is confined 1o acmmalatmg information relat-
ing tn these s "'e::s fzr the purpose of subminting such information to the
Code Com :::en when appointed.

In Maryiand the State Department of Health and the Department of
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Health of Bultimore City have reeently promulgated rules relating to per-
missible concentrations of vapors, fumes and gases hazardous to the health
of emplayees. These rulez have been advertised for public hearing on
November 25th, after which they will be adopted or amended.” The propased
rules are patternad upon the Connecticut Code for similar control.

In I.\I!’O!:TA.\'T COURT DECISIONS CONSTRUING
COMPENSATION STATUTES

During the past year there have been many interesting Court deci:
relating to the ]c,....l linbility of an employer for health injuries sustained
by employces in the course of employment. Some of these decisions have
construed the Workmen's Compensation Acts to cover what appear to be
occupational disease injuries under the theory that such injuries are acci-
dents; oihiers construe general coverage occupational disecase compensation
statutes as purporting to provide compensation for many of the human iils
to which we may all be subject, unrelated to our employment or the indus-
trial ])lcee‘-~e< in which we may be engraged; while others relate to the estab.
lishment of the date from which the ,xcrlori of limitations runs for th'» fling
of ciaims far oceupaciongl disease injurics under the compen statutes.

In the time giver to we it is impossible to discuss many of these dociz-
jons or to discuss even 2 fow of them in detail; however, I believe they are
so indicative of judicial trends in conztruing an employver’s liability for sue
injuries, that T'would like to call your attention to those that to me scem
most important. .

The case of Neill McRae v. Uncmployment Compensation Commission
of North Carolina, (1840), 9 8. F.. (2d) 595, was a workmen's compansation

N

* The follewing rubes ang regulations were approved at the hearing November 23
to apply both to the State aml City:

Regula’zon 1. General. Nov persen, fivm,
uge or pernit te be s ~3 b tiee conduct of hi ; nuanuficturing esaahl
ment or othet pince of cmviavment, any proce u..uvn I or miethod of work
knuwn to h; 20 adverse cfivet on kealtlh, enbess arrangements have beetr nadde
maintrin the occtpational envirenment in such a manner that t\Jl-l\ 1S hzn.(h
shall not resuit.

Regutation 2, Thrashold fimits. Exposures to dustx, fumes, mists, vapors,
gaves, ¢ sanaterinie that mway adftect health shall be ko;-l Lelow the follawing
concenttation limits, as determined by acespied procetdure:

Material Concentrations
Renzene T A oparts per waillion
(:n-buu “Fetr 160 parts per million

Carben Mone 140 parts por million
Chilorine . 1 pare per anilbon
LT oz, per cuble necter

20 parts per millicen
104 7 parts per

2 parts per

10 parts per

5 oparts per millian

20 parts per miflion
o, I Vs, per cubic metey
I parts per million
10 parts per million

Phosgene 1 part per mitlion
Sulfer i 10 pavts per million

This rerulition, as it relafes to Civemic Aecil shall he construed to appiy only
{n that hs of indusiry eonecsrned with Choemiun: plating,

o Fxposure ta cthar materials not ineluded in the above shall be kept Lolow
fnjurictis coneentratione, :

Dusts of Minerningi ol campacition and orzante dusts chall nnt excecd concen-
tratien it which shall he stipulated, dependay on the nature of the dust.
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claim for tobereulosix alleged to have heen contrarted as the resuly of work-
ing with 2 feliow vmployee sulfering from this dizease, The claimant was
employed by the State Unemployment Compensation Commission, and evi-
dence was offered to sheow that its oflices were crowded and tuat, during
February, 1438, the clabmant, with a fellow employee named Tyson, were
placed across fram each other ot a very narrow tahic to do their worls; that
on or about February 135, 1029, Tysan, who was suttering from active puimon-
ary tuberculosiz, conghed into the face of the claimant on several occasions;
that, thereafter, the claimant, who had previeusly been strong and healthy,
commenced to suller bodily fatizue and genceral debility; and that, on June
5, 1939, upon physical examination, his case was diagnosed as being pulmon.
ary tubereulosiz.  An award in favor of the claimant was made by the Com-
mission on the theory that the injury so sustnined was an aceident within the
meaning of the North Carolina Weorkmen's Compensation Act.

Upon appeal, the Court suxtained the award, holding that the tubereu-
losis suftfered Ly the claimant was direetly attributable to his infection when

his feliow employee involuntarily and unexpectedly coughed into the claim-

ant’s face, such coughing Laing “untoward, unfortinate and unusual in its
proximity o and (i effvct upon the plaintitt,” thus constituting an accident
within the mieaning of the compensation stalute.

The ensze of Vogt v, Ford Motor Co,, St. Louis Ct. of App., {April 2, 1940),
133 S. W, (2d) 63§, was an appeal from a deaision of the lower court, afirming
an award of the Werkmen’s Compensation Commizsion in favor of the
claimant, Vogt, who had applied for compensation for injuries, holding that
his contraction of Lronehial aathma, allegedly due to cold air, dust and paint
fumes, to which he was expesed during the course of his employnent, was
an accident compensable under the Missouri Compensation Law.

The evidence showed that the plaintif worked in the “wrim room”
where he assembled parts and pat them upoen ears as they passed along a
conveyor line. He was stationed ncar an open door leading inte a paint
sprayving room from which ¢ fan blew paint spraving fumes through the
door. Medical testimony was offered that the claimant had allergic bhron-
chial asthmz; that the working conditions to which he was subjected had
caused thiz asthma,

The Cnurt afiirmed the opinion, finding that there was suflicient evidence
to justify the Cemmniission's fnding that the claimant’s condition was the
result of kis employment. It was further held that, since the claimant's
condition was due to an allergy, it was nat an eccupational dizcase, sinee
“asthma js not a disease, which from the common experience of humanity,
is known to result to others engagzed in the same work; in other words, the
disease js not & genaral concomitant or the result of the work which he was
doing” and was not a disezse known to be incidenial to that particular em-
ployment. However, the Court found that the injury sustained was an acei-
dent because it was “an unexpected and unforezeen event happening sud-
denly and vioiently with or without human fault and producing at the same
time objective symptoms of an injury™ found in the act. Tt was further
{ound that the claimant could not have expected or forescen that in his phys-
ical make-up there was a dormant allergy to the particular dust and fumes
of his employment.

The case of Wolfe v. Brohman (Sept. 18, 19490), Supr. Ct. App. Div,,
22 N, Y, S, (243 402, was an appeal 1rom an award of disability compensa-
tion and death benefits in favor of the widow and minor child of the deceased
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employee, made by the State Industrial Board under the Workmen's Com-
pensation foaw,

The deceased employee was engawed as a butcher and meat cutter,
which occupations required him to go in and out of a refrizerator cooler,
thereby subjecting himsclf to sharp variations in temperature, On March
20, 1937, he was compelled to remain in the cooler longer than usual and
longer thon he had ever remnined on any previous occasion. While in the
cooler he suffered a severe chill and was sent home a2nd a doctor called.
Pneumonia developed, from which he died. The State Industrial Beoard
found that this pneumonin was the result of an accident and was alzo an
occupational dizeage, which apinion was afirmed by the Court.

There are several cases wherein appellate courts construe occupational
diseaze ucis, which are of pariicular interest.

The case of Blassingame v. Southern Ashestos Co., et al, N. C. Supreme
Court {March 6, 19040), 7 S. E. (2d) 478, was an appeal to the North Carelina
Supreme Court £rom i opindon of the Suporiar Court, ampiming an awavd
by the Workmen's Compeunsation Commission in a claim for death {rom
lobar prewmania, allexedly due to asbestosis. The claimant’s decedont had
worked for the defendant for a period of seven vears, and died on April 1,
1937, a few days after having driven to the State of Georgia for a vacation,
and suffering with & heavy cold at the time of his trip. An autopay was
performed on May 10, 1837, and medival evidence was oifered showing he was
afiected with the early stages of asheatosis, Notice and claim were made
out July 19 and filed on July 20, 1637, The cialm was referred to the mem-
bors of the Advisory Medieal Committee under the North Carclina Compen-
sation siatute, whoze testimony established that asbestozis was not a facior
in cauzing the decedent's death, The case was first heard before one memn-
ber of the Commission, who denicd compenzation. The full Commission then
reversed the decision of the individual Commissioner, finding, as a fact, that
decedent's asbestosis lowered his resiztance to the pneumania.  This decision
was aflirnied by the Superior Court and later afiirmed by a four-three deci-
sion of the Suprenme Court of North Carolina.

The two phases of this case that are of particular interest to this dis.

avet

cussion are as follows:

1. The findings of the full Commission reversed the decision of the
individual Commissioner to the eifect thuat the decedent's asbes-
tosis was a contributing cause of death, Lecause of his lowered
resis{ance . to pacumnionia, even though the Advisory Medical
Committee had testificd that the decedent’s asbestosis had
played no part in his death. Therefore, the majority members
of the Compensation Commission, in fact, overruled the medi-
eal findings of the Advisory Medical Committec.

2. The North Carolina Occupational Disease Act, Sec. 50-12 (o),
provides:

“Unless writien notice of the first distinet manifestation
of an occupational dizease shall be given to the employer . . .,
or to the Industrial Commission within thirty (30) days after
such manifestation, and, in case of death, uniess also written
notice of such'death shull be given to the bencficiary hercunder
to the employer or the Industrinl Commission within ninety
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- ' (90) days after cccurrence. . . ."  the right to compensation
for disubility or death shall be barred.

r, In this case it will be nouted that death oceurred on April 1;
r, that the autopsy was performcd on May 10th, and that notice
h and claim were not made until Juiy 10th. The Court fuund
d that the notice given was timely, on the theory that notice of
© death had been given within ninety days after the widow dis-
i covered her husband was suffering from ashestosis, even though
-4 the statute establizhed that such notice »heuld be given within
n ' , ninety davs after death. The majority opiniun bared its con-

clusion on the ground that the want of noiice did not prejudice
N the cmplover.

The case of Moffett v. Harbison-Walker Refractorics Co., 14 Atl. (23)
111, decided June 14, 18044, by the Supreme Court of Pennsylvania, was an

e appeal from an order sustaining a statutory demurrer to plaintin’s state-

A ’ ment of claim in a commen law action against his employer for alicged par-

ed ’ tial disability from silicosis, The Pennsylvania Occupational Discase Com-

,]’:: . pensation statute denies comnensation for partial disability, and i i’

i declaration alleged such partial disability sustained while in the defendant’s

1, employ. The plaintiff contended that, since the injuries sustained by Lim

'm_, ! were not compensable under the occupativnal disease compensation act, he

f: retained Lis right of ac‘tion fo%' such injuries at common law, In denying

;‘; the right to the plaintiit to maintzain his action the Court said:

- “It is common knowledge that in the early stages silicosis

mn- is difficult to deteet. A Commission on Compensation for Occu-

ot pational Diseases which reporied to the Governor in 1933 recag-

m- nized that silicosis and miner's asthma, bhecause of their slow

en devclopment, presented the ‘greatest difficulties as administra-

1at ’ tive problemms.” The Legislature recognized the difficulty of

on the subject and provided, in relicf of the possible burdens

¢i- on the cemployer, that the Commonwealth would eantribuite
8100,000 for the purposes specificd in Section 7. It also

is- - provided, in the circumstagees stated in Section 10, for the

appoiniment of a Medical Advisary Doard to report to the come-
pensation authorities on silicosis cases on trial. and in Section
11 for the ‘entry of any phyrician, surgeon, or expert upon the
premises of the defendant employver in order to ascertain the
facts in any case arizing under this act’ We think it is clear,
therefore, that the legisiature intended to bring all silicosis
suffercrs, whether partially or totally dizalded. under the Act
and that by accepting the provisions of the compensation acts,
an employee agreed to look solely to the Act for compensation
and to give up any ramedy he might otherwise have had.”

In the case of Peter Tomsic v. II. C. Frick Coke Co., decided by the

Workmen's Compensation Board of Pennsylvania on September 6, 1949,

: the claimant Aled a petition on January 17, 1939, alleging total disability
resulting from silicosis or anthraco-silicoxis, which he cantracted during his

employment with the defendant. The claimant offered medical testimony

that he was suffering from chronic bronchitis, beiter known as “miner’s

asthma,” and admitied that he was not suffering from silicosis or asbestosis.

The Act of July 2, 1937 (P. L. 2714, Sec. 2), which was the Oscupationa

Disease Compensation Act effective during the time of the clainiant’s em-
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ployment, did not provide compensation for miner's asthma, That act we
amended Ly the Act of June 21, 1020, the amendnment.defining compe ls’{‘:'e
occupatianal dizeazes to inelnde “silicosis or anthravo-silicosis (commoniy
known as mincer’s asthiaa and hereinafter referred to as anthraco-silicosis).”
The Board held that since this act did not take effect until October 1, 1439,
it was not retreactive and that, therefore, the employer was not liable £or
the compensation sought in this case,

I would like also to call to your attention two decisions of the Missouri
Appellate Courts, establishing the time from which limitatiens run for the
filing of occupational disease claims under the Compensztion Statute.

In the case of Cleveland v. Laclede Christy Clay Products Company,
129 S. W, (2d} 12, claim for silicosis injuries was made, The claimant
operated a truing machine for the purpose of grinding and finishing tile.
He was first employed in 1028 znd in 1003 began to develop symipicoms of
chest pathology. He was attended by a physician on January 30, 1955, and
advisad to discontinue work. He laid off for a period of five weuks during
which time roentgen examinations were made of bis chest. At the end of
five weeks hie returnad to work, but his condition becanie ov=nlly sworse
and he discontinued work on Juue 22, 1935, He w=as a«-am examinasd on
January 7, 1937, and advized by kiz docior on that datwe that he had silicosis,
this being ‘the first time that he wzs to! .l the name of the discase from which
he was suffering. Claim was filed on Janvary 28, 1937,

The Compensation Commission awarded compensation, which award was
reversed by the lower Court, the reversal being sustained by the Court on
appeal, because the claim had not been filed within the six months period
required by the statuie. In passing upon this point, the Court said:

“According to his own testimony, elaimant knew more than
six months prior to the filing of his claim, thut he had this
trouble in his chest, and tl‘..L he had been treated for it. He
knew that the chest trouble was the cause of his inability to do
his full work and that the nature of the work azgravated

this condition.”

Tihe Court further said:

“This section {Section 3337) has been construed as a limita-
tion on, and an cx*.inguishm(-l. of the right itself to muaintain
the action when not exercized before the six-months period of
limitation has run against 1: It seem\ to be the well settled
rule in respect to I..tc..t injuries that-the six-months limitation
for filing claim for compeonsat im commences to run from the
time it becomes reasouably apparent and discoverable that
the employee has sustained 2 compensable injury.”

The case of Renfre v. Pittsbureh Plate Glass Company, 130°S. \W. (2d)
163, indicates the attitude of the courts with respect to a construction of the
six-months limitation peried in a manner as favorable to the claimant as
possible in order to protect his claini. That case involved a claim for sili-
cosis, the claim having been filed Septembar 1, 1937, allexing that disability
began January 4, 3937, The Commission found, as a matter of fact, that
disability began January 4, 1937, On Mareh 11, 1937, the e¢mployer and
employee had entered into an azrcement providing for voluntary payments
to ihe emploree, such payments, however, not to be construed as an admis-
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sion of Hability on the part of the employer for compensation, Payments
wore made to the emplovee under this agreement until December 12, 1637,
In passing upon the question of limitations, the Court raid:

“If we were to adopt the employee’s view in the case at bar,
that the Commission’s award as for an injury in December,
9G35, is correct, althiough there was no disability or loss of earn-
ing power until Janaary, 1937, then a proper regard for the law
would require us to hald that the employee's cluim herein is
barred by the six-months statute of Hmitations, becauvse his
claim was not filed until September 1, 1937, It is extremely
important that we should not adopt a rule which would result
in claims of employees being barred by the Statute of Limita-
tions under suck circumstances as appear in this ease. We are
of the opinion that the statute of limitations iz not involved at
all under the evidence herein beesuse we are holding that the

. Comumission’s award of compensation, based on an injury as of
. , Decomber, 1933, is incorrect. Such award as {or permanent
: total disability contradicis the Commission's own findings of
! fact that thers waz na dizability wntil January 4, 1037, apd 3=
! not supported by the evidence. Furthermore, the evidence shows
! i that the employee’s claim was filed ‘well within six months
! from the date of last payment’ as provided by Scction 3337

R. 8. Mo. 1823,

s
a
3 CONCLUSION

It is apparent that the trend of judicial opinion is toward a liheoral
interpretation of our compenzation statules, in providing compensation for
those injurics fo health thet cre peculinr to the eraployinent, and may be
aggravated by conditionz of the employment. It is also apparent that in
those States having general coverage occupational disense compens: !
laws, compensation will Le awarded for health impairment that is connunn

“ to every-day life, provided there is meilical testimony in the case expressing

the opinion thai the injurics so sustained may have boen caused or aggra-
.vated Ly the conditions of employment. If this tendency continues substan-
tial unanticipated expenze will be imposed upon employers and thelr inzur-
ance carriers hecause of awards for tuberculosiz, pneumonia, asthma, and
other similar reapirztory discases,

During the State legizlative sexsions of 1041, we will find, undoubtediy,
that many bills relating to this subject will be introduced and pressed for
enactment, proposing to liberalize benefits and dbroaden the scope of com-
pensation coverage.

These deveinpments emphasize the fact that it has become and will
continue to bo good business for indusiry to concern itself with the protec-

1 . tion of the health of judustrial workers and. in giving conzideration to the

¥¢ legral responsibility that arises from injuries to that health, we come to the
o full appreciation of the inmipartance of comprehensive pregrams for industrial
fi- hygiene. ‘
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STATE INDUSTRIAL HYGIENE UNITS

‘ . STATE AND EXECUTIVE REMARKS
;E . . ALADBAMA
K Dr. John R, Cain, Director,

Division of Industrial Hyicene, o8
:: Department of Public Health, :
3 Montgomery, Alabama.’ t
: CALIFORNIA S : ‘
" Dr. J. 1. Russell, Chief,
il, Industrial Hygiene Scrvice,
o Department of Public Health,
i 2002 Acton St.,
5 Berkeley, California.
i Dr. V. A. Nasatir, ) '
i City lealth Department,
i Los Angeles, California. ' 3
;. COLORADO _ |
i, Robert J. Owens, Industrial Ilygienist,
1 Division of Industrial Hysziene,
' Colorado State Beard of Health,

' State Oifice Building,
Denver, Colorado.

h CONNECTICUT

X Dr. A. 8. Gray, Director,

Burean of Occupational Diseases,
Connecticnt Depariment of Health,
Hartford, Connecticut.

IDAIIO

H Dr. E. L. Berry, Director,

. Division of Pullic Iealth, )

f . Beoise, Idaho. ;
ILLINOIS ‘3 '

Dr. M. H. Kronenberg, Chief,

i Division of Industrial Hygiene,
) Department of Public Health,
t 18GC Fillmore St.,,

Chicago, Illinais. T -

INDIANA

Dr. Louis W, Spolyar, Director,

Bureau Industrial Hygiene,
i Indiana State Doard of Health,
i Ind‘anapolis, Indiana. - {

i
I0WA {
i

P. J. Houser, Industrial Hygiene Engineer,

C. L. Campbell, Chemical Enginecr,

Department of Health,

Division of Public Health Engineering arnd
Industrial Hygiene,

Des Moines, Towa.
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STATE AND EXECUTIVE : REMARKS
KANSAS
Dr. Ernest Doyee, Ergineer & Director,
Division of Sanitation,
State Board of lHealth,
i Marvin jladi, University of Kansas,
Lawrence, Kunsas.,
' MARYLAND o ' :
Pr. John M. McDonald (Medicud Department), City of
Director, , Baltimore only
Burecau of Occupational Discases.
Dr. Wilnier I, Schulze, Thrector, Sanitary
Section,
Baltimore City Ifealth Department,
Ealtimore, Maryland.
MASSACHUSETTS
Manfred Dowditch, Director, Conducted in a ccoper-
§ Burcau of Occupational Hygiene, etive, joint approach to
" Department of Lzbor and Industry, problem by laber and
+ Boston, Massachuseiss. health depariments
MICHIGAN
Dr. Wenneth . Markuson, Dircctor,
" Burcau of Industrin]l Hygicne,
Departmeont of Health,
1151 Tayler Avenue,
Detroit, Michigan,
MINNESOTA .
Dr. AT Chesley, Exceutive Qiticer, . Service availuble afler
Department of Health, January 1, 194Y
469 State Ofice Building,
St. Paul, Minnesotz
MISSISSIPII .
- Dr. J. W, Dugzer, Djrector, Date service will Dbe
! Industrial Hygiene & Factory Inspection, avaitable not yet an-
State Board of Ilealih, nounced
. Jackson, Mississippi,
MISSOURI
Dr. Matry F. Parker, Siate Health
Commissioner,
State Board of Health,
Division of Engincering, =
Jefferson, Aissouri. i
MONTANA : t
Dr. Lloyd M. Ferner, Director, :
‘ Division of Indusiriz] Hygiene,
State Board of Health,
i Helena, Montana.
; NEW IIAMPSHIRE
Frederick J. Vintinner, Industrial Hyglenist,
Industrial Hygiene Unit,
State Board of Health, ¥
Concord, New Hampshire.
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STATE AND EXECUTIVE REMARKS
NEW YORK

Dr, Leonard Greenbury, Exceutive Dirvector,

Division of Industrial Hygiene,

Department of Labor,

80 Cenlre Street,

New York, New York.
NORTIH CARQLINA ’

LR LD ALARY £ BT PRSIy Sl S S ymtute by

Industrizd Commissioner, Even though the Divie
North Carolina Industrial Commission, sion of Industric! Hy.
Raleigh, Nerth Carolina. gicre is a department

of state healih depari-
ment, Industrial Cam-
. mission allocates  cev-
. ] : tain funds to it.
OHIO )
Dr. 3. B. Kistler, Chief,
Adult Iy giene Division,
Ohio Department of Public Health,
Columbus, Ohio.
OKLAHOMA -
Dr. G. ¥. Mathews, Commissioner of
Health,
H. J. Darcey, Chief Engineer, Director,
Burcau of Sanitation, State Health
Department,
Oklahoma City, Okluhoma.
PENNSYLVANIA
Lir, John J. Shaw, Seerctury of Health,
Department of Health,
Commonwealth of Pennsylvania,
Harrisburg, Pennzylvania,
RIIODE ISLAND
Charles L. Pool, Chief of Division,
Division of Sanitery Enginzering,
"Depariment of Ilezlth,

R State Office Building,
| Providence. Rhode Island.
P SQUTH CARQOLINA T .

Dr. Harry F. Wilson, Dirvector,
Division of Industrial Hyglene,
State Board of Fozlth,
. Columlia, South Carolina.
TENXESSLER )
’ W. C. Williams, Comn:issioner.
Dapariment of Public Iealth,
State of Tennessee,
Nashville, Tennessee, .
TEXAS .
Dr. C. A. Nau, Direcior,
Division of Industrial Hygicne,
State Department of Henlth,
Austin, Toxas.
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STATE AND EXECUTIVE

REMARKS

CTAH
J, L. Jones, M. D, D, ', H., Dircctor,
Industrial Hygicne,
State Board of lHealth,
Salt Lake City, Utah.
VERMONT
Harold W, Slucum, Director,
Tubereulosis Division of Industrial Hygziene,
Department of Health,
348 Colloze Street,
Burlington, Vermont,
VIRGINIA
R. T. Homewood, Engineer,
Bureau of Industrial Hygiene,
Departizent of Health,
Richmoxd, Virginia..
WEST VIRGINIA
Dr. Arthur E. McClure,
State lealth Commissioner,
Department of Health,
Charleston, West Virginia.
WISCONSIN
Dr. P. A. Brelim, Supervisor,
Division of Indusirial Hygiene,
State Board of Health,
Madison, Wisconsin.

The following City Health Departments alse have induestrial hygiene
divisions:
Flint, Grand Rapids, Newark, Saginaw and St. Louis County.

DR. MELLETR: Thank you very much, Mr. Dorseti. Is there any dis-
cussion? ,

We go then to the Symposium on Indusirial Health Defense. Professor
Drinker will preside. Lo o

PROFESSOR DRINKFER: Regardiess of our jobs or our political afili-
ations, the general topic of this symposium is one of enormous interest to us.
We have the zdvantage of having with us, 25 participants in this sympos-
jum, several men when we have never had the pleasure of hearing at these
meetings and some of whnom have not atiended the mectings at all before.

The first speaker, Dr. Neal, who is no Jonger acting chief but is chief

of the division of industrial hygiene. s the successor of our very good friend
and ardent supporter, Dr. Savers. It is espeeialiy pleazant for us to have
him here with us today. His subject and ihe nstivities of the Public Health
Service in the national defense program are perhaps one of the chief guiding
points for those of us whose professions lie in industrial hygiene, We look
to them constantly for advice and for direction. It is especially pleasant for
us to have the chief of the division with us today,
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ACTIVITIES OF THE PUBLIC HEALTH SERVICE
IN THE DEFENSE PROGRAM

PAUL A. NEAL, M. D~

Onc of the outstanding developments of the present national dufense pro- -
gram has been the recognition on the part of the leaders of our Nation that
health is an essentizl clement of preparedness. On Scptember 19, 1230, the
President approved an ovder catablishing a Health and Medical Committev
to advise the Council on Nuticnal Nefense, and to coordinate modical and
nealth aetivities affecting national defense.  This Committee cunsists of the
§ foliowing members: Dr. Irvin Abell, Chairman; the Surgeon Guneral of thic
Army; the Surgeon Genepal of the Navy; the Surgco-l Geseval of the Pulilic
Health Service; and the Chairman of the Division ¢f Medical Sciences of the
Nationzl Research Council. This Commitice and its many sub-commitices
have the reaponsibility of ¢ d.mng the Council on Naticnal Defense regard-

ROt

ing the health and mcdical aspeets of national defense, and of oo 'nutv‘ﬂ
health and medical activities affeciing national defznse, One of Ul Lanort-
ant subcomimitices set up by the Health and Medical Commiitice of the
Council on National Defense is the one on industrial medicine.

Inasmuch as the prozram for national defense has already served to
emphasize riany problems pertaining o the puliic healith, the Sargeon
General of the Public Health Service, Dr. Thomas Parran, called a special
conference of the Stiate.and Territorial Officers on September 16 and 17, for
the purpese of reviewing plans and agreeing on a program of action, Dr.
3 Parran enunciated the keynote of the conference in the introductory para-

graph of his address. He said:

“The most impelling problem which we face todzx is that of
maintaining the safely of this cvountry and iz institutiomz. TFor
their aggressive defensa, we are gearing up governmental meihods,

° . mobilizing resources and manpower, For the first thne in all his-
tory, werid events !‘.A\e thrust upon us the concent of a total war.

In preparing a total defense, all factors uhti mately rest upan the

one fundamential resource of the country, manpower, Medt :c:n ardl

public health, through the centuries, have bzen deveted to he con-

servation of manpower and its socially constructive use.”

In any discussion of methods planned for effcrtivelyr carrying out a pro-
gram it is essential that the problem to be solved be definitely outiined. The
varjous health problems confronting the Nation-as a result of the present
emergency were clearly den' ed at the Conference of State and Territorial
Hmlth Ofticers mueting with the Surgeon General last Seprentber in Wash-
ington. These may be briedy summarized as foliows:

PARS A g s
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LMERGENCY HEALTH PROBLEXS .

Rehabilitation .
One of the pressing problems we are faced with is the physical rehabili-

tation of registrants dizqualified for duty with the armed forces. Based on

the experience of ths last World War, we may expect approxinately -’S per

cent of those examined o be rejectad, with about 35 per cont examined have

ing one or move defects. OQf the 17,000,000 registrants, probably 6,000,000
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¢ Chief, Division of Judasirial ¥ygiene, National Institute of Iealth.
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will be examined. IHence, we may expret approximately 1,500,000 persons to
bo rejected, or placed on limited-cervice, because of physical disalility, We
may also expeet that 60 per cent of the disabilities will be due to such fae-
tors as eyve and ear defects, mechanical defects, and heart and kidney condi-
tions. Por example, it is estimated that 140,000 men will be rejected becnuse
of tuberculesis, It is evident that the problem of rehabilitating such
jarge numbers ix of paramount importance at this tine, espeeially when we
realize the fact that many of these individuals not it for military service
will find their way into industry. © A plan for the correction of those defects
whicl are remediable will serve ta impreve the health of our manpower,
therely also increasing the efiiciency and productive capacity of this man-
puower,

Civil Nefense

The health aspects of eivilian defense are primarily a responsibility of the
communities and their respective local governments, Among some of the
problems which need to be dealt with by civil authorities are emergency
police measuresz. fire protection, safeguards for public utilitics, transporta.
tion, and provisions of ¢ . 1! health and medical services in the ot of
disaster. There is also the problem of protection of loenl rezidents against
gas attacks, air raids, and the evacuation of refugees. The effcctiveness of
the entire etort of civilian defenze will depend upon the thorouzhness of
organization, training, and discipline of thie local residents.

Communicable Diseases

Another topic which was theroughly discussed at the Surgeon General’s
conference was the control of selected communicable diseases. Army and
Navy personnel attending the meeiing disclosed their plans for inmmunizing
the newly inducted men against smallpox, trphoid and tetanus. It was
shown that not a single case of tetaiius was reported among men of the
French army who received the liquid tetanus toxeid. The problem of meas-
Jes and mumps among young men in the Army was discussed, and plans for
the control of malaria in some of the scuthern training centers were pree
sented,  Assurance was given that theve is at present a sufficient supply of
-serums and drugs for meeting our requirements, )

Health Administration

One of the most important problems confronting public health and mili-
tary authorities arises from the mobilization of armed forces and industry.
Some of these probloms will be due to rapidly expanding indastyial centers
as well as in zones surrounding cantonnicuts and maneuver arcas. These
rapid increases in population are already taxing the milk supply, the water
supply, and the sewage disposal systems of the communities invelved., Hous-
ing has already bocome 2 serious problzm in such communities, It is a well-
known fact that the health of civilians in a community surrounding a can-
tonment wili have an infiuence on the healih of those in the camps, This is
particularly true of such diseazes as syphilis. Al of these problems will be
2 responsibility of official local heaith apencies, but funds and personne!
from the States and the Federal Goverament wili be needed.

In this connection the Conference of State and Territorial Health Officers
at its last meeting included among its vavicus recommendations the follow-
ing: “That the U. 8. Public Houlih Service be urged to secure the necessary
funds to reinforce existing State and local facilitics for the efficiont and
expeditious inauguration and operation of those emergency health activities
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in mililary and industrial mobilization aveas.” The Conference further urged
the coordination of activities pertitining to industrial hymiene and stressed
the necessity for supplementing the cfforts of the States., -

Industrial Iygiene

It is now a well established fuct thet military mobilization and expan-
sion i3 impossible without industrial mobilization and expansion.  The
present industrial expansion has alveady brought in its wake muany new
problems in employee heaith. To insure maximum physical fitness, the
industrial worker needs to develop a high sense of personal responsibility.
Industry must continuy and aceelerate its efforts 1o protect and promote
physical welfare among workers, and the varivus healik azxencies, both gov-
ernmental and private, must give every possible assistance through scientific
research, through the expansion of community sunitation measures, and
through the application of our developments in bath the prevention and
treatment of diszase. Despite continved progress in the fiedd of industrial
hygiene, we stil! have in this country 17.000 oceupational deaths from acci-
dents cvery vear: V5,000 permanent dizabilities; and 1,400,600 tewmpoyay, 203-
abilities. Recent surveys conducted in industry show that the working ¢n-
vironment of about 1,060,000 persons renuires investigation by trained induz-
trial hygicnists to determing whether or not the presence of silica dust in the
air constitutes a health hazard. The conditions of work of §29,000 persons
handling lead ard its compounds also need study. Similar infermation is
availahle on many other potentially hazardous exposures. For example, it
is voell known that many millions of workers are exposzed to materials which,
if improperly used, are capable of causing skin diseases. Furthermore. it is
well known that industrial woerkers have higher rates of physical defects
than non-industrial workers and that the death rate from all causes among
unskilled workers iz 160 por cent or more in excess of the death rate among
agricultural emplovecs, The many studies of illness among workers recently
completed show that the average worker in this country loses 10 daxys a vear
on account of sickness, In fact, general ilinesses have been found to account
for 15 times as much time Jost @z that due to both accidents and occupational
discases. Thiz problem of lazt time from disability among workers is of vital
imporiance now that cur industrial machine is playing such 2 prominent role
in the defense effort.

Qur recent studies have also shown clearly that alihouszh indastry is
cognizant of the prolicm and is making progress, much still remains to be
done. For example, only 23 per cent of our workers have full time safety
direction services, only 15 per cent have full time medical services, and only
33 per cent have nursing services. Engineering studies have also Wroughe
out the fact that protection againat exposures to bazavdeus matevials and
conditions is still far from adequate. .

The present industrial activity on defense orders has alveady augmented
these problems in ind tal hygiene.  Able-bodied men are bLeing mabilized
inte our armed forces and these will have to be replaced in industry by older
men, by vounz acults and, in seme cases, by women. Many of these newly
indueted industrial workers will not be as physicaliv fit for arduous fasks,
nor will they be as skitled. The probiem of fatigue, sa imiportant in the first
World War, will aguin reappear as the result of the ropil tempo of indus-
trial production. Many hazardeus chemicals, both ©ld and new, will be intro-
duced into irdustry. We may expect crowding in factories and we must

fight the tendeney to relax in the vigilanee so necessary to prevent accidents
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and discases amon;z workers. Dr. Parran has stated that our industrial
machines are rated to be the most efficient in the world, and he rigntiully
insists that the men and women who operate thgse machines should have a
comparable eflicieney,

These, in hricf, are some of the problems facing us today in our health
preparedness pregeam. The Commitiee on Health and Medical Preparcdness
recently establislied by the Prezident, and its many subcommittees, are
already coping with those various problems confronting us.  The work of
coordinating exixting machinery both as to puhiic health And medical facili-
ties is under way. In.o.m as industrial hygiene is concerned, the ground-
work laid by rescarch during the past quarter century and the muchi"u"\‘
developed during the past several years for the application of this research
by the States and Ly industry finds us betier prepared to cope with indus-
trial health. problems than at any time in our indusirial history. We know
that every jub can be dene safely if we only apply our present knowledge.

. THE PROGRAM

With reference to those activities on health and medical p"opazc....Ma
conzarned with the civiiiaa pvyu-.\llon and our armed forces whilt n waln-
ing, the Public Health Servive is working very closely swith the Army, the
Navy, and the Stute and local health departients, The Surgeon General of
the Public Iiealtl Service !.a: ziready appointed medical and cn'-'hmu..g
Jiaison officers to each of the Army corps areas, for the purpose of expaliting
the solution of the various problems discussed herein. Reconnaissance sure
veys are even now being made by the Pubiie Ilealth Serviee and State health
department personnel in the various arsas to determine the oxact needs in
each lJocality.

Fortunately, the industrial hygiene program could be launched immedi-
ately, in view of the fact that the various States in organizing their indus- -
trial hygiene services had aiready made detailed surveys of the pro!dem:, in
cach Jocality, The States are therciore in a posiiion to know where theze
services are needed, l‘ thermore. muny of the u.mem ch activities o the Divi-
sion of Industrial Hygiene, which arc earried out during peace time, furnish
us with the key to the solution of problems of a military nature and some
of owr findings can also be znplied to emergeoncy problents in industry., For
example, the study this Division recently compleicd on the fafl{.'l.(' siatus of
truck deivers has furnished us with a gre eat deal of information applivable
to fatigue probiems which may arise in industry as a result of increasad
activities.

The indastrial medicine subrommittee established by the Hezlth and
Medical Committce of the Council on National Defense has alveady been
assured the fullest cooperation of the Industrial h\',f::ene Division of the
National Institute of Health. Al of the facilitics of this Division wiil L2 put
ai the disposal of the committed, and 2 grcah,\ expanded employvee health
program is being developed in close collaboration with the 31 Sizte indus-
trial h\gxfrc units, with industry, jabor, and numerous official and uncficial
agencies. Tn other words, a program has bean daveloped for coordinating
the weork of all the Federal and local azencies, of industry, of labor, of the
medical and engineering proiessions, and of all organizations vitally con-
cerned with industrial health.

Insofar as the Divizion of Industrial Hygiene of the National Institute
of Health is concerned, its functions may be considered as partly adminis-
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trative, concerned with evordinating all activities both at the Federal and
State level, and mostly eoncerned with the promotion of industrinl Lvgiene
: services in State and loeal health departinents, and with sciengific investiga-
: tions coctueted both at its laboratories and in the ficld,  The Division of
: Industrial Ilygicne is already carrying out urgent research direetly related
with defense and it 15 working very clesely with hotk the Army 2l the
Navy, In- additien to fundamental Jaboratory rescarch on toxic materials
of direet inpurtance to nationad defense, seme of the Divisien personnel are
heing cmploved to supplement the work of those States which have been con-
fronted with emergency prolilems too great for successful handling Ly their
own efforts. If the neeessary funds for thix phase of the work are obtained.
it is planned to have at least 15 units in the field, cach consisting of a tx.s.'med‘
physician, an engineer and technical support, for the purpose of asaisting
the State industrial hygiene units on emergency problems.  Severs l 1ch
units are alrcady doing work with the States.
In brief, the work which the Industrial Hygiene Division is already per-
forming, and which it hopes to expand, may ba summarized as Sollows:
1. Industrial hygiene services to Government arsenals and other
Federal prajecte.
2. Assistance to the States on industrial hygiene problems in
defense industries.
3. Toxicological rezearch on defense materials.
4.  An appraisal of the faiigue status in relatiouship to the national
defense program.
5. The determination of methods for the abzorption of handi-
capped persons intoe vital industries for navienal defense.
6. The preparatisn and dissemination of information on various
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f toxie maierials and precesses, including approved desiyns of

i exhavat systems for the contvol and climination of atmospheric

H contaminants.

H Practically all of the States having industrial h\g-c-ne divisions hLave
H already submitted pregrams to the Pub'lc Health Service for assisting i

try in maintaining healthfol working conditions an:t healthy w m Ners. These
: programs differ in no way from thoze already practiced by the Siaies in the
E past, except that emphasis will be given o directing their efforis to indus-
2 tries engaged on delense contracts. In other words, the work in the States
i will embrace the following activities:

'.: 1. The cvaluation and control of the various hezlth hazards aris-

H ing from exposure to dusts, fumes, gases.and vapors.

! 2. Advice to indusiry in the consiruction of new plants and in the

_; renovation of old plants in the interest of safety and healit.

3 3. The promotion of physical examinations and medical services

to workers by industry. ,
4. The promot’o’: of measures for the contrel of eommunicable
disease, such as syphilis, pneumonia, tuberculosis, and others.
5. The preparation and dissemin wation of infermatien on verious

4 ‘. . .
' toxic materials and processes, including apvroved designs of
: exhaust systems for the control and elimination of atmospheric
. contaminants,

Industry is thoroughiy convinced of the fact that it pays to control acci-
dents. In reducing the frequency, severity and moretary losses involved in
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jndustrial zccidents industry attacked the problem from two vicewpoints:
Yirst, by the provision of well guarded equipment, and second, by the educa-
tion of workers in safely micasures and practices, We are thoroughly con-
vinced that the same tactics will muterially wid in reducing lost time from
occupational diseuses and other ilneszes, In other words, fizst, we must pro-
vide a safe and healthfel envirenment, and second, we mnst educate the
worker jn safe practices and healihful living.

It is guite evident that insofar as public health and medical prepared-
ness ate.concerned, plans have been created which are not cmergeney impro-
visations, but are designed to be an integral part of our national life in the
future. This i3 espevia E v true of our industrial hygiene program, and it is
hoped that we will not ferfeit the gains we have made so far Tor the sake of
expediency. All of us, he we public health workers, private redical practi-
tioners, engincers, chemists, industrial malngc‘-, or factory workers, must
assume leadership and responsibility and coordinate all of our efforts, so that
the men and women in our industries will attain a high level of efficiency

- and health.

PROFESSOR DRINKER: I am sure that Dr, Neal will be glad to
apswer questions as to the marters which he has brought out.

MR. CONNOR: I should like to ask the spea!‘er' whether or not he can
tell me thiz, I have about sixty young men of draft age who are receiv :..1,
regular routinie treatments for ~\':‘m'xs. They ave continually asking me if
when they are called the government will continue their treatments in aclive
service or whether they will be rejected. I can’t teil them. I'd like to have
some help.

DR. hL-\L I can’t spenk for the Army, naturally, on that. My opinion
would be, and I think it s t‘u» present tnou;m., that each individual case is
decided on its own merils in connzction with this commanienble disease, as
others. If the men are not dizalléd, and we assunme those are not—in othner
words, they don’t have cardiovascular discase—they will receive the same
treatment they are getting naw afler they are inducted into the service.
Whether they will Le inducted into the service or not 1 don't know. 1 think
it awill be decided on each individual case,

PROI‘I:SSO‘{ NRINKER: Dr. Sayers, I think we should 21l be glad to
hear a word from you,

DR. SAYERS: I am very ml‘c?‘ interested, as you know, in the program
that has been outiined by Dr. Neal for vou and to yvou. It is one thai has
been developing for a matter of years. There are many of yeu sitting
around here who have been associated with us in the development of that
progran. Most of you in the rooum have had something to do with i,

The program is not new and :: is not :l progran that is just for defense
alone. As in ali :m:u:"\', a3 in alt the work that we are going to do, it must
be speeded up if it is gaing to aczomplizh the parposc we ave to kave.

In answer to the question. if T may oxpand a listle on Dr. Neals state-
ment, I think that whether any individual who comes up is inducted or not
will be determined by your lacal draft board fo a great extent. I don't
think we need to worry very 'm.ch ahout these people with syphilis, They
will receive treatment. Thf-'.' will no longer be communicable from one to
ancther in the army. 1 don's think we need worry too much about it.

I do think that we all have a real problem in regard to industrial
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hygiene, I think we all must get behind it and push it. We cannot succeed
in this war unlesas we have our workers in jrood health. Whenever a man
is away, it docsn't make uny difference whether it is occupational disense,
accident, or just jliness that causes him to be away, it interferes with pro-
duction, and production iz important 1o ug today, It s a very serious thing,

Again, we are not here to scare anybody. We just want to work alen;:
efficiently, and seared people are not efiicient. We have a job in frout of us,
and it is 2 big job. We must all work. I hope we can suppert all the group.

There are several here on this medical defense whe belong to the Adviz-
ory Committee, I believe, of the Medical Defensc Commissm.:— or is it the
Defense Council? You know the Defenze Council is made up of seeret:
in our ecabinet. There is an Advisory Commiszion to the Defense Council
Then they have special committees in the Research Council that advize th cl‘!.
and the Mcdical Committee is one of that organization, as I understand th
present group, Then there is a sub-committce on industrial hygienz. TI..
program is being worked out, I believe, expeditiously.

We cannot worl 202 fast, The groundwork has heen iail I.. U por ind
of vears that has ;:on» b\ and part of that groundwork is within this organi-
zation here. Dr. Nzal has emphasized to you the hmportance of cooparation
and coordination. That must be had if it is to be eficient.

It iz a great pleasure for me to be here with you today. I thank you 2ll,

PROFESSOR DRINKER: If there ave no further questions we will
proceed with the next paper, Thank you very much, Dr. Neal.

Ounr role as a nation in thiz present emergency, whetiier we are hel m;:
the Allies or whether we are simply helping ourscives, is distineily up to ihe
present time one of pr oduchon—prouac.mn of arm mv-ms. It has been s i
by these in position to know that there is p'o!,a‘sls no single eperatism tha
is more important to the production program 1 than welding. both electri
\\e]dmh ‘.!\.(’ r: s t\o d.ng. Dr. MceCoxd, v nh his kO“Cd"UL‘\ for .;-:m.c &

fll‘::t pnpcl' tx...t they ha\'e ik -b]...hc-'t on tlns uo‘cf‘t appeared *Lt:.. iv in the
Journzl of Induxtrial Hygiene. Perhaps some of you have had the oppor-
tunity to read the papeor. ’

¢ is particnlarly pleasant for usz, therefors, in the Foundation, to have
hzd Dr., McCord accede to our request that he come and talk 10 us today on
his own work. I have much pleasure in introducing to ysu Dr. Carey P.
McCord, Divector of the Industrial Health Co::-er\ ancy Laboratories.
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THE HEALTI OF ELECTRIC ARC WELDERS IN THE
NATIONAL DEFENSE PROGRAM

GORDON C. HARROLD, P'h. D.,» STUART F. MEEKR, \I b, and
CARREY P. .‘\k(.OLD, M. Dy

Introduction

. Arc welding in itself cannet défend a countyy or win a war, but neither
of these nativtiul enterprizes well may be prosccuted without relixnce upon
are welding for many essential fabrications.  The extent of are welding in
this country mmay be gauged by the fact that in 1920 132,863,100 pounds of
welding elecirodes were witlized, with a correspotnling figare for the first
six months of 1040 of 35,644,560 pounds, Froa another source hus come the
statement that the totai production of welding rods, Including autvmatic
welding rods, was, for the year 193¢, 1o«,-nf3 205 punds, of wi hich 120,050,211
represented heavily coated ca:bon sieel rods, with only 10,154,186 pounds of
bare washed or dust co’ue(l vods, These figures indicate thot less thn 37
of the couniry’s wre welding is carriad out with bare rods. IHowever, this
marked shifting 1o heavily (o‘..ed rods is not true for all industries. In one
automobile plant, where the greater portion of welding is accomplished by
spot or pressure welding, thus calling fer no ¢lectrodes, more than a milijon
pounds of hare Welding rcas were applied in a recent 12 menths’ peried, but
of this total poundage of wolding rods only 0.8%¢ was represented by coated
rods of all varielies.. Every modern standard avtomobile possesses more
than 5,160 welded points wich, however, only some 140 are welds, but several
of these arc welds ave many inches luig.

This year of 1940 sav the frsr allewelded occen-going steaner, the
17,600 ton Exchequer, l'm wehedt in Misst ')p‘ in June. Comm :reial naval
construction tochnoluzy of thizs war period in some measur n become
symbolized by this first ali-welded freighter. The oxtent ol welding, with.
out at this tinie specific referomee to are welding, again is hﬁ;c*..\! by the
fact that abeut 200,000 welders are now emploved in the United States, To
express this in military termsz, these welders reprosent an army of approxi-
mately 23 stream-lined divisions or seven arniy corps. .

As welding a_nplicutions increase, more and more thie need is for a
better understanding of the hygisnie exposures that may arise. The world
of indusiria] hygiene is not in a happy position in its knowledze of the
nature and extent of exposures for are weldoers. Apparently ma:\.}' of us
are hampered by oo much reliance vpon traditiondi standards, particuiariy
with regard to nitrous gases. Examinvation of the original 'l)u~J.lC tionz
upon which some of thes ° rauch advecated stanmdards are based reveals a
scantiness of evidence far in disproportion io the significance long attached
to them.

In facing ths actuality ¢f industrial hygienie shortcomings with regard
to the exposures connected with are welding, scveral things contribute to the
obvious complexity of the situation. ‘E‘nm, e q iantitative determination
of some welding gases, such az the several nitrogen .\'ides and o...nc 1: Iar
more difficult than for many other sabstanccs. Qcco 1d, the coating rials
applied to welding rods are so diverszified and so rapidly changed as to bu.‘.‘le
almost any attemp* to keep abreazt of develop: unt.-,. .thrd, alloyed steels,

* Chrysler Indusirial Byglene Laborataries.
1 Industrial Health Conservaney Laboratories.
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such as nickel-chronie steel, or metals that have been coated, such as in gal-
vanizing, are introdacing new diflicultics in connection with welding wper-
tions. As a resuk, the atlending industrial hygienic situations are far
from simple. .

In general, the poiential sources of injury from arc welling other than
from trauma and thermal efiects, seemingly may be grouped in the following
categrories:

Oxygen deficiencey.

Carbon monoxide.

Nitrous gases.

Ozone.

Metal fume from alloyed steel.

Metal fume from the metal electrodss.

Silica {rom welding rod coatings.

Harmful substances other than silica in rod coatings,

Injurious substances coated on to the metal being weided.

Radiations. .

Possibly other gases such as evanides theoretically produced
in the ¢lectric arc.

From fairly extensive first hand experimental work and medical depari-
ment experience with several hundred welders, we have reached a number
of conclusions soon 1o be presented, but unifvrtunately suace does not pormit
adequate presentation eof the evidences upon which these conclusions are
bascd. Befere entering upon any further discussion of some are welding
exposures, it is here cmphasized that are welding doez not precmp: the
field of possible injuries related to welding and that gas welding in particular
may provide dangers under fortuitous circumstances.,

Brief Review of OQur Recent Experimental Work with Bare Iron Electrodes!?

In our welding experiments, weiding was carried cut for six hours
day, five days n week, in a metal gassing chamber 10x10:530°. In Uest
experiments, the weldzr was located on the outside of the chamber perform-
ing welding with arms inserted through porthules. Animals in cages pretecied
against uliraviolet light from welding were expozed for six and ene-half hours
daily. The exiiaust system of this exposure chamber was dampered to less
than two changes per hour. The rate of -welding was represented by the
maximum rnumber of rods that might be burned in a unit of time, In one
experiment with a veltage of 44 2nd an amperage of 300-238, 42 to H0 bare
reds were burned in 24 minutes of every haur, which ageregated approxi-
mately 19 pounds per welding day. In four major experiments, limited to
uncoated weiding rods, 230 animals (raLlits and zlbino rais), including §7
controls, were ohserved over a pericd of 20 months with the lengest expe:xi-
ment continuing 9 weeks (45 exposure days).

These experiments established that nitrous gasges (reportad as nitrogen
dioxide [NO.}), increased with every increzse in voltage across the arce as
utilized. Atf 27 volts (180-200 amp.) the average ppm. were 29; at 31 volis
(200-225 amp.), 35 ppm.; at 52 velts (250-275 amp.), 40 ppr.: and 34 volts
(300-350 amp.), 70 ppm. While th2 average concentrations found were as
just indicated, concentrations at times ranged much hicher, averaging 97
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ppm. under some conditions with an extreme maximumn of a single sumple
of 135 ppur with a duplieate of 127, '

While suitable tests were made for carbon monoxide, excess carbon
dioxitle, oxygen deficiency, excessive temperatures, chlorine, ete., chief deter-
minations made were the quantitics of nitrogen diexide, ozone and metalilc
furne. Nitrogén dioxide wus determined through the nitrate method arnd
samples collected throuvghout the day, imurcediately at the cessation of every
welding eyele, 47, 10”7 and 167 therea{ter, that is, in every hour there were
two welding cyeles, cach with welding continuing for 12-14” and sample
taking from 16-18". Thus, in 2 singie hour, as many as 8 samples for nitro-
gen dioxide alone at times were collected. In the agpregzate, approximately
2,400 determinations were made for welding gnzes and fumes.

The quantity of particulate jron present as a fume and arising from
the are ranged Zrom 33-325 mgns, per cubic meter of air. The quantity
of iron fume constituted nv measure of the quantity of nitrous gases present.
Likewise, the quantiiy of fume stands in no fixed relation to the voliage
across the arc.

Ozone (Oy) both har Eola affirmed and dended as exisiing in the atmos-
phere about the electric are.  In our experience, from 10-32 ppm. ware found
within 1" of the are, from 0.5 to 9 ppm. 4” from the are and from 0.1 to 1
ppm. in the center of the chamber, all samples being taken during the fiam-
ing of the are. Unlike nitrous gases, inevease In voltage apparantly did not
create inereased quantities of ozoae.

No product of this experimental welding, regardicss of voltage or of the
prolonged duration of exposure produced any obvious changes charactevistic
of the action of nitrous gases. With a voitage of 44, the experimental ani-
mals were exposed for 125 hiours to a econcentration of 70 ppm. of nitrogen
dioxide, including 33 hours in the aggregate at 81 ppm, of nitrozen dioyide
and with the exception of 2 portion of the first hour of every welding day. no
exposzure to nitrous gases during the 40 days of elapred time was lower than
46 ppm.

In all experiments, the survivors exceeded 907¢ of the animals at the
beginning of the exposures, hot including those deliberutely sacrificed at
various intervals, Death rates did not exceed those for control! groups.

In general, we souzht to produce as high quaniities of nitrous gases as
were possibie under any conditions resembling practicnl arce welding., We
utilized voltages well above those commwouly utilized in practical welding.
We burned rods at « much higher rate than any welder is likely to do. We
carried out such experiniental welding in a confined "area as represented oy
a thousand cubic feet with only about one change of air per hour. Notwith-
standing, we were unable to preduce any gases or fume from bare welling
rads that brought about any readily obswrvable injurisus action on exposed
animals except for the formation of methemoglobin, the significance of
which is discuszzd in a later section,

In view of the significant absence of pathology after several wecks of
exposure to nitrous gases in excess of those guantities regarded as harminl
for even brisf exposures, we ave dizposed to guestion the standards that are
now widely accepted and promulgated. While a few haurs have been spent
by humans of our own group in the gassing chamber with concentrations of
nitrous gases at 84 ppm. Jor 3 hours, 83 ppm. for 40 minutes and 103 ppm.,
for 5 minutes, and while many seores of casual observations have been made
upon practical welders, it iz 12 be recognized that our outstanding evidence
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as to the action of nitrous gases originating in ave welding is hmited to ani-
mals. Within these Jimitations, we are disposed to regard are weiding in
open areas carried cut with hare mild steel rods on uncoated common types
of steel as little azseciated with praclical dangers from nitrous gasca,

Coated Welding Rods

Thus far we have had opportunity to expose animals to the gases and
fumes of but anc ¢eated welding rod.  This rod presented the foliowing
approximate analysis:

Moisture and valatile matter ... 8.44
$i0, . 2020
TiO, .. 4302
Mn0., ... . 11.00
CaCO 437
\igu(PO Yo (theoretieal) e, 1330

100,13

The last item is open to considerable question, It is known that phes-
phorus is present, but in what quantity and in what formi has proved to be
difticult to estaliish, The mild steel on which this coating has been apnlicd
has not been anaiyzed, but it helieved to conformn to the econumon ty pe ol
steel red with approximately 98¢/ of iron and the remainder Peing made up

of the following:

in
.,
)

Carbon . . 0.18-0,187%
Manganese ... . 0.40-0.607
Silicon ... 0.06 . 4c maximum
Sulfur ... 0.04 r omaximum
Phosphorus e 0,04 ¢ maximum

This ¢oated rod was burned in simulated welding at a voliage of 43 at
the rate of 46 rods per welding hour or 23 pounds per day (izvoring rod
stubs). Forty animzls (rabbits and aibino rats) were exnozed for €.5 hours
daily, 5 days per weck, for 45 days. The chizf atmospheric determinatinns
were for nitrous gases and ozone. Al this voliage the bave rods burned at
the same rate yielded zn average congcentration of. 70 parts of nitrogen
dioxide per miliion. The are shielded Dby the ba:ea from this particulay
rod led to the formasatian of considerably less nitrogen dioxide, the average
quantity being 33 ppmn. 1t anpeors to be r'c""w.".' true that the shielded are
is asséciated with t)~o formation of em.'.‘.!"x guantities of nitrous gases.
Insofor as nitrous gases are the oTending agents in are welding, a prefer-
cnee may be e\'vz'e«:-rl for the coated welding rod. *

At this tinme, unusual interest exists i the nature of the coaring mater-
fals for welding rods, Moany ;m*u«.. analyses have been published. but some
of {hese are 1..,.11‘\ conluaing since the find lings on addition may tetal from
40 to 140¢,. The cheniical nature of many rods is still 2 well guardad seovet,
Lut it is known that ar almeest unlimited variety of substances have been
tried out as wel rod coatings. The 7!17"7'!‘.‘3 includes siiica, asbestos,
other inorzanic Sl!l\..\.ea, organic silientes, titanium, calziam, magznesivm,
manganese, fivorine, aluminum, enlumbium, nicke), iren, baritm, chrominm,
phosphorus, beray, wood meal, celluiose. gum arabic, sage, toL leaves,
asphalt, cotion, jute, paper, ¢ereals, string, starches, sugars, ote. Whaiever
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constitucnis enter inte the rod, it is generally conceived that they serve some
of the foltowing purposes,

1. To provide a slag coating of the metal weld during the period
of frecezin.

2. To furnizh alloy matarial not present in the metal core in the
rod in order that the weld itself may conferm to the original
metal, '

3. To confine or stabilize the ave itself so that the size of the are
is within reason constunt and the flow of electric power essen-
tially uniform.

4, Itis usual]y stated that the shielded are excludes atmusp‘. Lrie
nitrogen and oxygen. This possibly may be doubted and ine
«tezu' pessibly the shielded arc alters the action of ultraviolet
ravs upon the atmospheric gases,

To meet these varisous paroses served by the rod coating, .u,.‘i\ differ-
ent substances enter jnto the coating mixture. Thus, te produce visitle cioud
about the are, there may be pr t such ingrcd:cn;s as cotten ling, paper,
powdered coke, ete. 1or the prosest iz\;: slag layer immediateiy over toa = 2.
ing point, inorganic substances chielly are uszed including borates, barium,
ca‘.u-.:*.:, aluminem and manganese compounds along with many others, In
order to make up the deficiencies of the welding red itse¢if in relatisn to the
metal to be \\‘el(wd manganesys, chromium, lead muy enler into the coating
itsclf. Lastly, it is necessary to bind these mvrec.zcrt‘ on to the vod, w z‘.:!‘.
calls for another elass of macerizis, some of whick in addition to being
binders are gas generators, The number includes asphalt, resin, caszein,
ethyl silicate, sodium silicate, etc. ,

Py way of pmctiml o"-:ee:':-" to0 the use of heavily coated rods, welders
have n'dxc'x;ed that it is difficuls ta (1) observe the weld being made beeause
of the overiving slag: (2) the c..s.n.n—v of welds made with heavy coated
rods iz mere ditlieul:s than ¢ rod; (3) the increased o vizsible clouds
from the ceated reds arve d “ag and unwanted.

A somewnat 1c;ne.-;enta:i-::> znalysis of the coating for rustless steel
rod~ is the following:

Organic nnt(z AYT esseevererennenen 19,2 €0
Silica (8iQ,) . 22.027¢
Fuorine . 14.4
Calcium oxide 24 earbonate ........... 30.1 ¢
Iron oxide SSUUUURUURINORRIURED S Y2
Manganese ox rervresanaasresersesaes 24640
Alumibum oxida ... 11.1 %

100.98%¢

:ing material for hizh chromium nicke! rods
next speaker, is as follows:

An analysis of a similar co;
as furnished Ly Captain Brown,

Lime ... rtnen ervsserisoannnsrsessasernsrnss 30-80%5¢
Sodium flUoriis vvcieccrvesmresienenn. 30-35G2
Ferramangancss ... eetreraesrenaetrnanne 6- 7%
Silica 6- 707
Sodium silicats: 112
Cellulose 4%
=+ 100%
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From the same source were obtained analyses of coatings for carbon

steel rods: .
Cellulose ... 207
Ashestos . 15%¢
Ferromanganese 127%
Titanium dioxide 12¢;
Sodium silicate . 307

9974
Lime .. 5~ 64
Iron oxide 20-25¢,
Ferromangancse ...ivercenerseennvineens 10=-20%¢
Asbestos 3¢
Feldspar (silicate) e 307,
Sodium silicate 11¢%
Pyrolusite (MnQ.) cieevvnnnannroneas 8¢

=+ 1007

While many of the varied substances that enter into the coating of
welding rods well may be looked upon with suspicion as sources of injury to
welders, our personal observations and conclusions are restricied to four
items related to only one type of coated welding rod, namely:

1. The shizlded arc appavently diminishes the quantity of nitrous
gases.

2. Significant weight and growth deviations occur,

3.  The quantity of free silica present jn the dust from ave weld-
ing with coated rods contairing free silica azppears to be insu
ficient to stimulate any proliferative reactions on intraperi-
toneal injections,

4. Methemoglohin is predueced in the blood of arnimals exposzed to
the products of weiding with coated rods. (This statement does
not imply that methemaozlobin is not formed from the prodacts
of welding with bare rods.)

The last two items above have been made the objeet of further comment
in two sections now following.

Methemoglobin -

Methemeglobin and methemoglobintemiz long have been associated
with nitrous gazes and at least casually with weldina.

In our early expsriments, no opportuniiy 2rose for any blsod counts
or methemogiobin determinations. In the sivth of the series of exper-
iments already mentisned, metheomogiobin determirations were made with
the Pulfrich-Zeiss photometer, standardized respoctively for male and
female rats and rabbits, at the end of 45 days of exposure when the con-
centration of nitrous gases averaged 25 ppm. and when the voltage utilized
was 43 {300-350 amp.) Table I presenis the quantities of methemoglobin
fournd in 10 male ras, together with results one week after the cessation of
exposure. However, on other occasions, subsequent to exposure, the per-
centages of methemogzlohin were in sanie instances higher, but always within
the limits of experiniental error. At the time the experimental animals were
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TABLE 1

METHEMOGLOBIN IN MALFE RATS

Percentzge Methemoglobin

Rat 8.13-40 8.20-40
ificati After 45 Exposure
tdentifization Days (63 Elapsad Days) Seven Days Afler
to 25 ppm. NO; Last Exposurc Date
from Coated Rods
1955 217 2.7
1953 17.5 15
1930 - 104 2.5
1978 14.7 4.2
1957 115 3.8
1969 16.0 - 4.2
1636 16.3 0.0
1992 10.4 0.7
1988 | 150 3.1
1963 [ 18.7 2.3
Controls T
ldent?!?czation I: Percentage Methamcglobin
1045 I 0o sz | ez (goia0)
1985 |00 (840 | 35 (8.20.50)
69 E
!
0 .7 !
- ot 3 i
¢
!
M
SIS ST I S s,

RPN

AT A D NN s P S e 2




YT E M

-~

PR AR

ool taee

. . . PR A g = qmter .
P e e T TL PP LR AR P R AR DY SO APk SR SN

Caa ae

- the occurrence of methemoglobinemia as quoiizative proof

tested (5-13-10) two control male rats presented no measurable trace of
methuemogiubin, but on other occusions methemoglohin has been detevted in
control rats up to a muximuin of 1.2, Iowever, this figure embraces the
probable crror civen :=2%¢. .

The assemption was that the occurrence of methemoglabin was in nowise
pecuharly associated with coated wekling rods, which caused us to vepea
for a few days an earlier experiinent with bare rods using a voliage of 45,
Tahle II presents methemoglobin percentuges just prior ta expnaure, at the
end of one day of ¢exposure, aml three days after the cessation of a three de
welding perind. Although the results shown are sometimies within the
limits of exporimental error, the uniformity of results suzzests that one daw
of exposure may increasze the bisod centent of methemopiohin, which quic
disappears by the end of the third day after expoasure. During this peried
the average quantity of nitrous gases was 70 ppm.

In the case of four welders, samples of blood collected during the period
of welding work reveaied respectively 2.5, 2.3, 23 and 2.6 per cent of meth-
emoglobin. One human control yiclded no mathemoglobin at thic time, O
18 determinations for nitrous gases mads jn connection with the possible
exposure of these welders, the highest was 13.3 ppn. of nitregen dioxide in
a sampie coliected from an auniomobile body in zhe course of construction.

The inference is that seme methemoglobin formation is a common resuit
from mild exposures to welding gases. This statement scavcely applies to
experimental rabbits, which animal appears to be more resistant to mothe-
moglobin formation.? Should the need avise, it may prove pas

ion,

welding gases.  In the absence of other sources of methemeg
in an arc or gas

the presence of any considerable quantity of this sulatance
weldar suggests exposure, .

The nature and physiologic significancze of methemoglshin in the blcod
is far from clear. In congenital or familinl methemoglobinemia, as much a3
406¢34 has besn reported as continuous and lirtle associated with any ev
dences of il} effects. However, in many publications deaiing with elinical
methemozishinemin, the method of demonstrating the guantizy present may
be open to question. It hax been stated that methemcegiobinemia up to
604:5.6 of saturatinn is compatible with life. Other publications indieate
that the behavior ¢f the body in the presence of methemazlobineinia con-
forms in meneral to the pattern that governs carbon monoxide hemeglobin.®
£.9,10,11.12,13.11,15 :

It is frequentiy asserted that methemoglobin is a precise antagonist 1o
evanide action and that its presence in the bleod in cases of eyanide poizon-
ing is 2 fortunate occurrence. It has bren claimed that methrions blue as
2 treatment for cvanide poizoning is efeacious Trom its causarien of methe-
moglobinemiza, which subztance in utirn combines with the cyanides with
resulting body protection through the prevention of intzrnal asphyxialion.
Thus if it be true that some cvanides may be produced in conneciisit with
are welding. the prezence of some methemogzlobin may serve a beneficent
rather than detrimenia! purpose. Granting zome possibility of an anti-toaxic
action of methemoglobin under some circumstznees, it may not b2 inferred
that the oxyeen reguirements of the tissues of the body may be met in the
presence of any hizn perzentaze of methemoglobin, since the combination of
methenioglobin and oxveen provides little or no available oxygen Jor tizsue
use. It is here emphasized that the present state of evidence is far from
conclusive,16.17.1¢
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TABLE 11
METIHEMOGLOBIN IN MALE RATS
’ H Percentags Methemos jiobin
Teaas 1 s-6.d0
Rat b §.4-40 (3 o'clock) (3o'clock) 55 vs Atfter
tdentitication ©  prior 1o After 1Day of  After 3 Days  ( JAY% %)
Exposure Expoasure ! Exposure ) E:; osure
® t0 70 ppm. NO:; to 70 ppm. NO, ¢ pos
from Bare Rods front Bare Rods
|
2078 0.5 2.4 |' 2.3 0.0
2059 2.0 3.8 24 0.0
2032 0.6 3.0 3.5 0.0
2085 0.0 2.1 3.1 0.0
2034 0.0 1.0 3.6 0.1
2071 .4 0.0 3.1 . - 0.2
Controls
Rat ' P . Y PRY calebi
.identi‘.ication ercentiage itethznicjlobin
1961 0.5
2069 0.0
2055 | 15
1981 1.8
71
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Intraperitoneal Injection with Welding bust after Welding with Silica-
Containing Coated Lods
Luarge numbers of coated rods contain silica or silicates. The prime use
of silicatex is as o binder for other coating materinds. Qrganic silicates are
used for this same parpusv, but this use is Hwmited, The high temperatares
{civen 56,5007 F.) of the clectric are may convert the greater pertiou of
combined silicon to silica, In the analysis of rod coating matericls used in

‘one of our series of experiments, the $i0, ranged between 17 and 207, It

savayer

has been computed that from the burning of a singhe 117, 37927 ceated ved
more than 150 mgms. of fine particulate mutter is introduced into the aimos-

‘phere. While this figure in itscl is of little signiticance, it leads up to the

statement that are welding is or may be & dusty operation.
Because of a maximum content of 207; of free silica of the totai weight
of the electrode of the one rod utilized by us, we collected with the elegirizal
precipitator sufiicient quantities of this dust for intraperitencal injecticns.
On analysis, this dust proved to have a content of only §/¢ silica, a larzor
porcentage consisting of jron dust from the mild steel rod on which the coat-
ing was implanted. This material in 0.2 gram amounts st~ . ..3id in =aline
sclution was introduced intraperitonzally into six rats, using the technigue
described by Miller and Sayers,! and extensively used by us in other expori-
nents.t2-21 For comparative purpeses, injeciions were made of simii
quantities of {ree silica, iron oxide and saline xolution. Berween
and T0th day, these animals were sacrificed and examined. The silica
for control purposes creataed the expectable typical proliferative nodula
the jron oxide induced only an juert reacticn with deposits on the an
peritoneal surface in the enientum, on the genitalia, ete.; the collzeted weid-
ing dust proved to exert only an inert reaction closzly resembling that from
the iron oxide. There was no suggestion of praliferation. It was conelud
that dusts from ceated rods containing silica or silicates, of the iy

Welding on Steel AHoys and Welding Rodys of Other than Mild Steel

In are welding, it is frequent!® but not necessarily desirable that the
constituents of the weiding rod conform to that of the materials heing
welded, that is, both the metal being welled and the rods themselves may
give rise to greater opporiunity for injury to welders than in the case of
essentially pure steel welded with mikl stee! rods. In addition to zlloved

+

stecl, the same type of problem may arize if the metal to be welled pro-

3 viously has been coated, such as in gaivarizing, The outstanding exaniple
3 of the adjustment of welding rods to an-alloyved steel is to be 1 in the
5 relatively hipglh percentage of chremium and nickel in welding rods for use
C. on rust-proef steel. Such a rad wmay present the following approximate
3 analysis:
2 Carbon .vveecinieennn. 003 €4
. Manganese a.ccvmmve. 1.1 G
o Phosphorus 0.051%7
Sulfur .. 0.09 ¢
b Silicon ..., 06.43
# Nickel .iioinns 9.4 <%
! Chrontium . pRUA 2
. Copper ... 0.06 %%
2 Vanadium 0.03 7%
Remainder Iron
72
.. 4
A
LA - r,
. - ™~ .
F C L L L
L - oo v oer s x; 5 PP S
S S - ~ iy




fca- A type of welding rod widely used in welds on cast iron is represented
by the following:

ust L6513 2 UITT, RO e 0,11 %%
are Manganese .. L70 <
res Phospharus . 0.03 %
of Sualfur e 0.018%¢
iin : Nickel ... 58.52 7
It Cobalt .. 385 4t
rod Iron eneeisienn 1.2
105- -
the ’ 1008 ‘¢
ht An analysis of another rod designed for use on chrome-nickel! stecl has
igcatI: . Leen borrowed from the work of Captain Browna:
ms. : Carbon .vcivcicscnnees 0,00 <2
gon Manganoce iciiieenne 361 42
yat- Sulfur v 0.005"¢
line ‘ Silicon .. SUCUFURUUURR | ;2. A4
que Nicke) .. . 214
eri- Chromium . 25.01 7.
ilar Remainder Iron
'2;2 In view of the high temperature of the welding are, almost any con-
.ihor ) stituent of the metal being weklded or the welding rod, to say nothing of its
"io; ceating, may be introduced into the atmosphere to some degree.  Anmeny
;ld other possibilities are zine, cadmium, mnnganese, chromium, nickel, copnay,
:om molybdenum, iron, arsenie, aluminum, phosphorus, selenium, silicen, titan-
ded jum, vanadium and tunzsten. Without intending to culpate any of these .
sed metals or in the case of coatings, non-metal material, it is peinted out as
;is obvious that many of these substances are dangerous and that some of them
T are present in the atmosplere about welding operaticns in guantities sufii-
cient to induce harm.*® Thus when welding is carried out upan galvanized
stee) more than 757¢ of the fume may consist of 2 exide. In erad it
the is believed that in thiz domain may be found the truly dizturbing situations
ing connected with ave welding, Already some eomplaints are arising over the
1y possibilities of chromium from chrome-nicke! steel; lead may Le measured
of in the atmasphere near to welding on leaded steels ™ Hewever, as yet there
ved is no reliable case record clearly associating injury with either of these
re- metals in welding., A few deaths have been eonnegted with welding on gal-
ple vanized steel, but to assaciate these deaths directiy with the galvanizing or
the any other individuzl aszpect of welding certainly is not warranted at this
1se tinie,
ate

Practical Applications and Implications

1. In our expevience and from our appraizal ef the literature, it does
not appear that the health of are welders as a elass may be sef apart as
especially  ditferent to metal workers in general.  Although occasional
records of deaths avpear associated with somie aspeet of welding as the
cause, we have ne evidence of any prevailing diseases characteristic of the
work of the arc welder (radiation c:ilects exceptad).

2. In our experimental studies, with the rate of rod burning much
higgher than in practical welding, and with weldinag confined to a compara-
tively small chamber of 1,000 cubic feet, with at times only one air change
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per hour, we have not been able to find any sugiestion of oxygen deficieney.

g 3. The much discuseed point of orone fermation in the welding arc
: has in our expericnce resolved jtself as follows:

. ’ Much vzone {(J0-32 ppan) is preduced immediately in the zre, hut
. quickly is diminished (1-9 ppm.) a few inclies (47) away from the are and in
[ the conter of the chamber the rezidual js not more than 1 ppm. of ozone.
'-, Altiwugh this excetds the somewhat accepted threshold of injury of 0.1

PDhNL, o injury from this gas has been determined by us.

4. Num-reus tests for carbon - monoxide have been made under various
conditions—aiways withoul any significant results,

5. Other things being equal, low voltage and amperage are desirutle
in arce welding, sinec it appears to be true that low voltage is conducive to
the low formation of nitrous guses.

6. Our best cfforts to produce from are welding sufficiently hizh con-
centrations of nitrous gases to indiee infury to animals afier Jong exposure
were not successful. Practical are welding in opon areas zeldom ‘eads to
higher congenirations 27 lirous gases than 20 ppm.

7. It is cur observalicn that concentrutions of nitrous guses neur the
widely accepted threshuld of 30 ppm. ave gnite harmless to laboratery uni-
mals after prolonged exposure and furthor that douhle this quantity {or
prolonzed exposures and treble this quantity for Yimitd expesures likewise
are without discernible ill effects on animals. Human heings exposed to such
quantities as 84 to 103 ppm. of nitrous oxides for a few hours (lhree) suf-
fered no ill consequences. : '

PItRTegtdpuotaaihet Rl
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8. We possess some evidence that wmethomoglohin is formed both in
laboratory enimals and human beings exposed to welding gases, but the
quantity of this methemogiokin appears to be witheut injurious propensitics
and further there is theoretiert evidence thai comparatively low perceningros
of methemoglodbin in the Lloed may under some circumstances serve benef-
“fcently.

oo

9. Limited experimenta) observation is unfaverable to any belief that
silicosis 1zay be brought about from silica dust exposures incident to are
welding.

10, The heavy jron vontent of the air incident to animal exposure in
welding has not been showen, from elinieal, x-ray and autopsy observations,
to produce any injury bevond pigmentation.

31. Apparerntly coated rods are to be favorsd over bare rods insofar
as the production of nitrous gases is concerned. :

12. Finally, in 2ppraizsing are welding as an industrial procedure
essential to national defense and with particalar reference to hygienis prob.
lems we at Jeast are convinced that some over-emyhasis in the past may
have been plzecd on the significance of nitrens gases, carbon menoxide. ozone
and iron fume. To the contrary, if there be practical hygienic prohlems
related to are welding (in addition to the obvisus ulira-violet emanations)
these may be expected in the little explored field of the constituents of coat-
ings on rods, coatings on metals, and special constituents of the metal weld-
ing rod or the metals teing welded.
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PROFESSOR DRINKELR: We weicome any dizcussion on this paper or
questions to Dr. McCord.

DI, SANDEER: T should like to ask D, MeCord what he meant Ly the
possible protoctive action of mcethemozslobin tormution. .

DR, MeCORD: T am very gind (o go into that, but I do wuns to confess
that nobady can be sure of that situation and instead of relying upen my own
offhand comment here I wish to refer to my notes in that conneetion.

In the first place, methemeglobin may not be highly dangerous in jtselfl
There are several casex on record of familial methemoglonin anemia witich,
according to viethods that were vsed for testing, and some ¢f those may be
doubted, yielded up to forty per cent of methemazlobin in the Llnod withaut
any apparent disturhkance to the owner of that p.n'tim!:w econgenital defect.
In a much larger number of cases the gquantity of methemoglohin contine
ually present has been on the order of {wenty or thirty per cent

From the work on methylene blue in the treatment of cv:‘.n.(.c paisonin
ang that tyre of Duiswasag, it apparvently has been estabiishid oo miay be
est‘zb‘hhcd t!.:u. the only good or the chief goo'l that the methyicne bla
does is to form methemozlolin, and the methenoglobin in turn acts os
direct antagonist to the cvm‘ldc:

We have no pwm ves that cvanides or nitriles, which ave about the
same, are produced in connection with welding, but we have some vague
belief that such is the case. On the assumpiion that these eyvanides or
nitriles may arize we believe that they might be overcome or dos‘.my\'-d
because of their combination with or heeause 'i' an antagonistic nction o‘
methenioglobin, which apparently readily combincs with evanides and tha
type of chemical in the body.

PROFESSCR DRINKER: One of the largest, if not the larzes:, em-
plovers in the c(-.‘.:t'\ today, in the factory sense. is the United Stutes Navy.
The Army will shartiy be, if it iz net already, i just alout the same cate-
gory. In the production pregram end the accomplishment of our desire to
have a two ocean navy, our navy yards have neceszarily becoms enormous
producers and encrmous emplovers of Iabor. Their industrial hyziene probh-
lems are therefore just those that wounld be created by such a huge expan-
sion necessarily made without 2z ueh time and preparation az we wonld fike.

I personally have had the pleasure of knowing the next speaker, Cap-
tain Brown, for & number of years. In indusirial hygiene matters T first
met him in connection with the dismantling of ships and the in \.Us;l‘i’.l
hygiene ptob‘em ithat that crea*od Now he-iz in charge of the medical
aspects of one of the largest yvards in the world.

It is a great pleasure to us to have here teday Captain Ernest W, Brown,
of the Medical Cerps ¢f the United States Navy. .
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n - INDUSTRI \L HYGIENE AND THI} NAVY
IN NATIONAL DEFENSE

e
CAPTAIN ERNEST W. BROWN (MC), U. 8§
is : :
" 1. Intreduction . ’
f. One of the most important concerns of the .\Igdic:xl Department of the
b, {\'a\',\'.to'.la'y is industrial hygiene and e>1>ccx 1{;: in ,\;:.\'y Yard practice. This
s is a situation of ever increasing mement in view of the prescnt era of ensy
it mous expansion in p:n:al construction, u_npara!le}gd in t_h(: histaey of his
t country. This is bringing about a vast increase in the industrial feree of
J_‘ our Navy Yards and, in all probability, new problems in industria! hygiene
will emerge, incident to new materials and provesses,
2 1t shoulq be remembered in this connecﬁion that the poliey of the Navy
be Department s to a}lot new naval construction on an egual basis o governe
ne ment and commf.-.m'm] yerds  Tr follows that the commereial estailtizh
a are also undergoing rapid development with an enormous rise in iv
persomnel. They will therefore be confronted with the problems of in
he ; hygiene similar to many of those arising in Navy Yards.
e Industrial h}:giene is a field :whi;.h i3 now undergeing rapid development.
or This appzars to be due to certal‘n sigaiticant tyends, the most imprrtant of
ed which has been the recent setting up of marpy Industrial Hygiene L....s
of in state cr city Departments of Health through funds releasad by the pas
at sage of the Social Security Act. These trends, in fact, ar:nc‘:!a:-iy that
just mentioned, reficet a definite renaissance of induswrial hygiene as a phase
of public health in the United States. .
m- ’ This movement is :ecci\'ing increasing recognition in naval industrial
Y. circles, and industrial hygiene is now listed as a specinlly of the naval medi-
B cal oflicer along with other specialties outside of the puvely clinical fields,
to such as aviation medicine, submarine medicine, chemical warfare madi-
us cine, ete,
ib- Those just mentioned, howewver, are concerned primarily with naval
- personnel. ludustrl\n hygiene, on the other hand, is largely oceupicd with
€. federal industrial puersonnel. It thereiore mln\\- that the status of ihe
D Senior Jedical Officer of 2 major Navy Yard in relaiion to the Industrial
rst Department is analogous in many respects to that of the Medical Director
ial of a large commercial irdustrial plant. The o‘ﬂ'oct of this paper is to pre-
2 sent an outline of the administrativn of industrizl hygiene in Navy Yavds
which are the chicf industrizl units of the Navy.
n, Mention sheuld be made in this comnection ¢f the Sub-committee on
Industirial Hygiene of the Health and Medical Committee of the Natioral
Defense Council which has recentiy been esiablizhied. The Surgean General
of the Navy is represanted by laisan ofiicers in conjunction with this Sub.
committee. Important recommendations pertinent to the Navy and indus-
trial health will result and many of them will undoubtediy be put in effect.
The term, industrial hygiene, ns applied in the present discassion, is used
in the specifc sense of the preve ention and consro! of occupational disease,
The fact may be of interest thal the ﬁut compensation law for oceupational
discases in this country was ore passed in 1908 by Congress for U. S. Civil
Service employees. Compensation lm" for industrial dizeases have Jagged
far behind logisiation covering accidents. Only 18 stajes of the Union pro-
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vided compensation for one or more occupational disenses up to the year 1937,
although all but two provided legislation for accidenta] injuries.

2. The Industrial Organization of Navy Yards

The miszion of a Navy Yard is prinarily the constroction, maintenance
and repair of naval vesscels. The central adiministration of Navy Yavds, and
in fact, of all industrial shore stations of the Navy, is vested in the Assistant
Seerctary of the Navy, in whose ofiice is the Shore Establishments Division
of the Navy Depariment. )

There are eleven Navy Yards located as fo.in'.v--: Poertsmouth, N. H,;
Boston; New York City; Pl.l.adcl'wlm Washington, D C.; Noarfolk, Vag
Charleston, 8. C.; Mare Isiand, C..!u.: Puyet Quu.n R \\ ash; Peart Havbor,
Iawaii; and Cavite in the Pailippines.’

In additien, mention shouid alse be made of the following ~pf-cmla/c«‘ in-
dustrial plants; for the buil i" ¥ of submarines ot Portsmoutt:, M. H. and JMure
Island, (..tE.f.: the \a\'al G Factory at the Navy Yard, Washington, D, C,,
{for the nroduetion of luga wail ber naval guns, tcrpedo tubes and awessarion;
the torpeds {actories at Newport, R, I, and Alexandrin, Va, for the manu-
facture of torpc—do-:-s: the powder plant at Indian Head, Md,, for the produc-
tion of Nawvy smokeless powder; the aircraft factory at Philadelphia for
experimental air craft construetion and repair; the naval armor plant at
Charleston, W, Va,; and the Naval Clething Factory at Brooklyn, N. Y.

Or?ammt:on of the New York Navy Yard: The organization of the
New York Navy Yard moay be taken as typical of a major yard. I‘ fails

under two dﬂp'\rt'm I e, the Industrial Departinent headed by a naval
captain of the uwi...u. o branch and an O’wxa.lon» or lMilitary kal.k-
ment under the dircrtion of a naval line capiai As & conscrvative esti-

mate it may be s..md that 90¢¢ of the stl\‘ltl #s of a Navy Yard ave
industriul

Under tlie Industrial Manager there are at present twenty-three shops
of difTerent types with a izrce per shop varyving from 30 to 3,200 men. The
tota) of civil emplavees of this yard is now 17,000, This is rapidly rvising

-and, it is estimated, will exceed 20,000 in 1941,

3. Extent of the Civilian Industrial Force of the Navy

The combined industrial force of ail Navy Yards is now approximately
100,000. In view of the pending program of naval construction it is esti-
mated that this will reach 120,000 in 1741, If inclusive of all shore stations
this would probably be close to 160,000,

In addition to thie industrial force of Navy Yards we should also con-
sider the employee velunie in the commercizl naval ship building plants such
as the Newpnrt News and Dry Dock Co., the New York Shipbuilding Carpor-
ation at Camden, N, J.. ard the Bethlchem corcern at Quiney, Mass., which
now ¢mploy from 12,800 to 135,000 men cach. It is a2 conservative cstimate
that the combined industrizl personnel ef all such plants on both ecast and
west coasts will reach a peak of over 100,000,

4. Organization of the Medical Department of a Navy Yard
The medical staff of the New York Vard consists of 10 medical officers,
5 dental oflicers, 1 nurse, 45 enlisted men and 2 civilian ¢levks. The chief

3 activities with reference to industrial personnel may be summarized as fol-
?' 78 ‘
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lows: (a} Pre-employvment physical examinations: all applicants for federal
jobs are examined physically, although the standards for acceptance vary
.. to some extent for different occupations, (b} Periodic physical examina-
tions: these, of course, are conducted with the object of medical supervision
of cortatin groupz-of emplovees exposed to definite poiential health hazurds
« . as foundrymen and spray painters. (e} Physieal examination of federal
cmplnvo(.s for retivement: this is for evalnation of dezree of disability aud
. opinion us to diy po»z.um vhen total dizability is alieged.  (d) Diagnesis,
treatment and dizposition of industrial injurivs and occupational discases.
(¢} Administration of compensation cases, (f) Industrial hygicne and plant

sanitation, :

5. The Industrial Medical Cflicer

An oficer of the medical staff of the Navy Yard is specifically detailed
for industrial hygiene administration sub,mct to the direction of the Senior
Medicat Officer. The accompanying slide outlines the scope of his activities.

(a) Advisor to the &ulic., ..,ng.:w 12 The adeguatn practice of inluztrin
hygiene in Navy Y?rls as in ¢ivil industry, is dc-,)en(l.'m upon the clese and
efficient correlation of the safety engincer and the industrial medical cfiicer,
It is essential to obtain a gresp of the functionz of both of these oflicers in
order to properly visuwalize industrial business administration.

(b) Inspections: The industrial medical officer is responzible for the
general supervision of plant sanitation, i. e., ventilution. illuminaticn, water
supply, general cleznliness, adeguacy and condition of sanitary fact hl-°~ etc.
e also conducts shop inspeciions for oceupational heaith hazards and their
measures of control.

He cannot exnect to evaluate working condxtvn- and thereby defoct
occupuational health hazards ecarly unless he maokes periodic inspections
through the ;)]am In this \&a,\' he can observe the adeqguacy of ex s
measures against speeific hazards and whether such metholds are being prop-
erly utilized. These inspoctions also have a.psychological vulu2 in that they
create greater respzct for the medieal service in the minds of the emplayecs.

(e} Suporvision of Speeial Physical Examinations: pre-employment cares
when e applicant reporis previous exnosure to potential industrial health
hazards such as lead fumes or foundry dust; periodic examinations of graoups
exposed to zuch potential occupationa!l l‘a:..nds. as spray painters and sand-
blasters; examinziion of cases referred {or iransfer to other shapsz where
there is a question of Oxc.;patimml disability; clinical studies for a deeision -
as to industrial origin in obscure cases. -~

{d)} Medical surveys of oecupational groups; this will be discussed later.

. (e) Administration of ihe medical a;-pec. of compensation claimed for
occupational Rx:eaw pending beiore the U. 8. Employees Con~pc 182t
mission,

{f) Supervision of prepar:tion of accident and occupational dizeasz
reports for the Navy Department,

6. The Safety Encineer
A civilian Safety Ergzinser is stationed at the Navy Department as the
advisor to the head of the Shere E<..|bl|~.hx\xent~ Diviston. A naval officer

f is assigned to each Navy Yard as the safety engineer.
- (1) Accident and unsafe practice control: S'zf(.t\' engincering is one of
) 9
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the divisions of the Navy Yard vrg:miz.nirm.’. Thre Safety Engincer condusts
an mveatrs ition of all Jost-time gecidents with a view to fixing the cauze
and advizing as to measures to prevent their recurrence. The basic featires
of approach to the safety problem in Navy Yards are pzunxm" of safety
devices, such as mechanical guarding, and the safeiy eduecation of workmen
and their supervisors,

Arother impartant aspeet is the competitive approach which has proved
very cffective in stimulating interest in accident prevention, The Navy
Departmien: publizhes the comparative safety scores of all Navy Yards
monthly,

The acccrapanying slide emphasizes the advance made by the Navy
Department in accident reduction beginning with an intensive safeiy cam-
paign in Navy Yards in 19268, We find the frequencey aceident rate lowered
from 20 to practically 10 per vear in a 12 year period; the severity rate
reduced from 2.2 per vear to 0.5, On the other hand it will be notad t“.::t the
total man hours worked during the period increaszad to 115 million from 63
millien por year, the average number of employees rising from approxi-
maitely 30,000 to 65,000, i

{2} Occuprtionar teatth Control: The control of oceupational diss in
Navy Yards naturaliy lizx within the sphere of hoth the safely
and the industrial medical officer. Althoush t!:e s 'ic:\' engincer is
tratively charged with (his task, the medical ¢Reer i3 actunily cosrdinute
with him in this phase,

Asa rnttcr of f:zc., the medical oficer is the ey man in the prevention
of industrial ¢ ncns in Navy Yards, in that he usually discovers its exis-
‘tenge, The dingnosis having been made, the c¢coupational 1\.“3:": and the

Z Lo
pre- en‘n’os‘m-*x** .mn'n‘mn record are c;.zc“' s reviewed in order to reach
a decision, if pos -

sille, whether the hazard can Ne traced to proscy
employment. I{ aseribed to, or .x:grn\‘atod by envivenmenial conedi
medical oficer confers with the Safety Ingincer and an industrin
survey is usually recommended to the Commnmandant.

7. The Industrial Hygiene Survey
Such a survey is of course 2 combined medical and engineering task.

(a) The Madical Survey.
This consists of a complete clinical study with detailed occupational
histories of all expozed personnel as & ease finding procedurs under the
supervision of the industrial medical ¢ffcer. A];hon:n not dirvectiy re i
ble beyond the matier of the medical survey. it iz imporiant that the
officer have a reazonalle £rasp o the entire p:(»'a)lt"n so that he wili b- 2
position to utilize all data that have any bearing on the interpre: : i3
medical finding=. In addition, he may ast in un advisory capacity to t‘m
a

safety engineer with respect to corinin technical phases in the ph:m‘n, ar

conduct of the engineering aspeers of the survey.

(b) The Engineering Survey

The enginecring nhazes of an industrial hygien2 survey in 2 Navy Yard
fall, naturally, under the direction of the <a£e(" engineer. As in & comnier-
cial inciu;::"-', t'-h eml»...Cu essentially a conipltte story of the ofeupational
duties, physien Jition: of w Jr,\, and the mats processes, and eguin-
ment of the inun(‘x.a! skop, In other words, the environmental conditions.

Laboratory facilities: There are no faellitics provided for technieal

80

.J

0.3




studies in the Navy Yard organization and there is no central Inboratury

}
v unit in Washington which could supply industrial bygienists for field steldics.
3 4 his is an urgent need and recommendations have recently been made to the
4 emd of setting up such an agency.
! The Department has been most fortunate in the past in securing the
services of the Division of Industrial Iiygicne of the Public HHealth Sarvice
i to conduct such technieal studies much in the zame way that industries in the
4 states utilize the facilitics of State Burvaus of Industrial Hyiriene.
3 The safety engincer formulates the control program of the health haz.
ard en the basis of the data of the survey. After all, once the etiology i: -
’ disclosed prevention of occupational disease is kugely an enginecring
- problem,

U,

8. ‘The Reporting of Industrial \ccidents and Illnesses

> -
3' An important advance in accident prevention by the Navy was initinted
- on July 1st of this year when the Secretary directed that a report of cach
accident and ilnecs, both “lest-time” and “ro Jost-ume,” occurring nmong
civil personnel of Navy Shore Establishments be made to the Burcau of
R Medicine and Surgery. The report of cach accident i3 submitted on a form,
r . known as F-C, shown in the 2ecormpanyving slide. This presents the diag-
i nosis of the injury and the exsential details as to the cause. Punch cards are
€ made up from theze rocords for mechanical tabelating and indexing through
2 sorting meachine. This provides fa-ilities for the statistieal analysis ¢2
n these accidents and diseazes, and the data obtained promise to bo u far-
3= reaching contribution to the subject of accident conwrol. Prior to this system
e a crud2 form of accident reporting to the Department was in effect but it
"k was not adapied to statisiical analysis,
it
-:' 9. Occupational Health Mazards in Navy Yards
The chief potential eccupational Lealth hazards in Navy Yards will now
be considered, the data weing bazed chiefiy on reports to the U. 8. Employ.
ees Compenzation Commission over a series of years. It hardiy requives
emphasis that indusirizl medical officers must be constantly on the aisr: for
new hazords.
(1) Dust Diseases. v
1l (a) Silicosis: Important units of all Navy Yards are iron, stzel
e : and Lrass foundries,
” The dust contro! problem is 2 major concern,in these plants as in civil

industry.

12 One of the difSculiies met with in combating the foundry dust prollem
e in pavy yards is the fact that silicosis dust is net particvlarly irritating or
3. obnoxious in concentrations which may uliimately l2ad to puimonary dam.
age. As 2 result we find a tendency to an indiference on the part of the
workers and even supervisors and executives, which must be overcoms in
order to accomplish ¢ffcctive and permanent dust contrel.  Another reason
d » for this attitude i the long period of tinie necessary Tor those foundry work.
f. ers exposed to only moderate conccatraiions of dust, such as molders, to
al develop silicosis,
¥ A medical survey of the foundries of the Navy Tard, Washingter, D. C,,
was conducted by the spealier in 18291 of 5323 mwien x-rayed, approximately
al 607+ had a record of 10 years or over; and 367% a record of 20 years or over
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of total foundry employment. Twelve cases of sihicesis were found or 2.47¢
of the tolul--all in Stiuwe I or I these data leading to recommendations for
improved dust control methods. .

Industriz] hygiene surveys in foundries other than the Washington Navy
Yard have not as yet been carried vut but would, in all probability, disclose
a certain incidence of silicosis, even if not of dizabling type.

The medical control of siticosis in the naval establishment consists of a
x-ray of the chest before o:n;»lu\'mm: and an anaual radiograph of ahl mo::
exposed to the higher silica dust concontrations such as s‘m.:‘.‘.:-“crs and
shake-out men, It is belicved that medical surveys of foundries in 2l Navy
Yards will soon be required.

{b) Asbestosis.
~ This is a potential occupational disease hazard from the inhalation of
asbestos dust among workers engaged in the manufacture of asbastos insu-
lating covers for fianges, valves and high temperature steam turbires.

The speaker receatly conducted a medical survey of the workers of the
Pipe Insuvinting Shop ¢f the New York Yard inclusive of x-ray sindia- 1,
maximum woerkivg period of exposure being 17 years., No a sbc;.oq; cazng
were found. Similar findings have been reportsd from two other yards but
the study should be extended to all men in this trade.

Medical contrsl consists of an N-ray of the lungs annually. The ashbestos
is inoistened and localized exhaust ventilation is i s ll ed over the work area,
A respirator is worn during the dustiest aspect of the process.

{2). Lead and Lead Compounds. .

Lead poisoning has become comparatively inireguent i-) recent years
both among industrial and service naval personnel; apparent v due in part
to changes in materials and methods, and partly to m)pxo ‘od wezsures of
control, Zine and titanium painis have largsly repinced leaded maierial
for ship interiors. Red icad paint is sti} in use as the priming coal on hull
exteriors but the finiching coaty conzain either no lead inr grm{l\' reduccu
proportisn. Al printers regularly nandln‘.g lead-contuining paint are exam-
ined semi-annualiy for evidences of lead absorption.

3) Volaiile Organic Solvents,
Lacquor :;n-a\ painting Oxclll\ on an e\tmmw: scale in Navy Yards and
therefore demands rigid medical supervision. Another important applica-
tion is in degreazing measures. Al spray lacguer personnel are sudject to
geni-annual physical examination.

(4) X-ray and Radium Hazards.

The x-ray and radium are continually utilized for the detecrion of faws
in castings and Dipe \\‘md'.q Jeints for )ngh nressure steam instaliations.

Radium has an nr'\a'nngc in the small size of the ca:up:uont in that it is
adapted to tests in the conlined machinery spacss of ships.

The qu"SLIO‘l of protection {rem jrradiation of the operating znd other
personnel working in the vicinity of the ¢ spparatus has recm\cd thorough
study, the practice of the th.z...l‘ of Standards being generally fullowed.
Complete L unts of 21! technicians are conducted quarterly and special
pre-employment examinations are prescribed.

Another potential hazard o*' radizm Is that of ingestion incident to
radium peinting of ltuninous dials, more especially for five contro) instrue

82




ments and aireraft. The contro! measures advised by the Public Jealth
Service are generally in force, plus certain local regulations.

{(5) Welding.

The hygienic supervision of \\eldcz\ is another outstanding feature of
medical responsibility,  Approximately 2,500 \\'c!'.!crs were on the rolis of
the combined shore establishments as of January 1, 1410, including 633 at
New York., This number has progressively incre: 15(»4! 'md will continue
to rise.

The immense volume of work in mﬂﬁnoel spaces is characteristic of
paval welding, A battleship of 35,000 tons displacement under consiruction
contains approximesely ‘;00 compartments m which electric welding is
mandatory, ceriain of these spoaces being extremely small and forcing the
weldar to work in very cramped pusitions. These conditiuns complicate the
question of efteetive preventive control of the hazards.

. The chief hazards which have to be considered at present are “nitrous
fume” poisoning, zine fume fever, as n: is populariy to:-m\., and actinie
ophthalmia from uliraviolet radiation of the welding arc. “Niwous fume”
puisoning, while cemparativily ceic, :; a serions condition,

No accent need le placed on the fact that these injurics would be still
further reduced in number if the cortrol mc..m'rcs pro\'mec. Were properiy
utilized. It mayw bz of interest to note that of 317 cases of astinic ophthalmia
reported at the New York Yard in @ months of the current .mr, only 20%
occurred among welders; the remaining 80%: among men exposed in spaces
adjacent to the welding ‘nc but not utilizing avaiiable protective gogyles.

Chroric poisoning among naval weldevs from manganese, fivorides or
gilicon, which micht be azcrived to inhalation of these metallic or mineral
oxides in the welding fumes originating in the rod coatings, has not been
reported. Such a ,)nmb.luv of co rse, cannutl be denied. The Iimitation
of time prevents mention of additional hazards. )

10. Annual Examination of Cranc CQperators, Enginemen (Hoisting and

Portable) and Lecomotive Engineers

These classes of workers are physically examined annually with special
emphasis on Blead pressure. hearing and vision.  In view of the nature of
their duties, physical failure, such as sudden coliapse, might invelve critical
injury to themselves and others; and in addition, damuze to material. I
corrective measures are impracticable the worker is retired or transferred
to some other type of employment jor which he may be suitallie. A crane
operator, for inctance, presenting u marvked hyperiensiont would be referred
to his private pl wsician and transferved to othor duties.

11. Time Loss from Industrial versas Non-industrizl Disabilities

In a limited study of 116 industrial companies in various parts of the
United States conducted by the American College of \n'wco": a few years
age, it was found that the time loss from non-industrial tynes of iliness was
‘tpprommntoh 13 times that industrially connccted. The -speaker in his
capacity as Senjor Med L..‘. Ofcer of the Washinoton Navy Yard made the
Jallowing observasti endar vear 1933: Tetal industrial doree,
7,000; number of davs loat from in strial acculc..g:-. 0.14; numlior of days
tost from non-industrial 11.1' exs or accidant, 5.20. The number of days loss
from non-industrial dizzbility was ‘Imxc‘on 37 times that from industrial
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causes. A similar study by the speaker at the New York Yard for 193¢

C2evealed that the non-industrial loss was roughly four times the industrial
figure, The poszible factors in the difference botween the two yards have
not Leen analvzed,

Disparities of the same general order have boen reported in recent sta-
tistival studies by eertain large commercial industries and refieel an enor-
nmous econmmnic Jess, Much of this non-industrial illness is preventable, Tt
is believed that in the naval establishments this wastage of preventuble
illness can be greadly veduced, i the preblem is attacked by an annual phyesi-
cal examination of all employees, veforring cases veqguiring corrvective treat-
nent to their private physicitans or other agencies. This would require a
heavy increase in medical stafis but it would be a profitable investment by
naval indastry in the saving of man power for naticnal defense. It is a
question worthy of being explored.

PROFESSOR DRINKER: We were informed the other day in Wash.
inzton that the Navy is now in the mining business and is con? fronted with
the conventicnnl mining huzurds as well. Thaicfore we can say that tneir

{ hazards are about all those we meet in 2ll of our inlustries,
3 I am sure that Captain Brown \ull be glad to answer questiens.:

4 MR. WEIL: I should like to ask C.':pmm Brown what his eye test con-

sists of for hiz men in so-called key positions. We arc using z kevsione

and we are a little at a loss as to how to interpret some of the findings.
CAPTAIN BROWN: I didn't get the driit of that. .
MR. WEIL: 1 want to know what the cye examinatior

what is your experience in interpreting the keystone tast, if you us

C.-'LP'I‘AI.\' BROWN: I don't think we have had any coniact wi

M .y o o et e —— e 1o1e

T

particular tesi. We simply use the ordinhary seuthern test, with dednite
standards.

"PROFESSOR DRINKER: A teacher always
first, by his ability to keep it in his own libr
They have a way of dizappearing, particuizriy if vour students are eazer
for it. One alsa ¢os the value of a book b\ he meneral appearance of tha
cover, whether it bc«m to fall apart after a n‘rm”\ or $wo.

Haggard's “Noxious Gases” is the standard bask throughout the Eng-
lish-speaking world on the subject. I am on my fourth cc:,)\' T don't kaow
how the rest of you ave doing. Two of ming have been stole 1, ene 13 worn
out, and the one I have has been rehound once. The Univer ai*-' o has a
number of them at the Medical Schinod] and at the Enzineering Sob oI Livra-
ries. I state this to show you how eager we are $o use it and iow much
we do use it.

It is pleasant to welcame to our groun-—-at lea
fessor at Harvard—a prefeszor in a sister univer
®*D
r

judges the value of a boaok,
- or in his own jaboratory.

st it is for e as 2 pre-
sity and one with whom
I kave to admit, with a
2 admiration, that there

we have friendiy rvivalry ¢f all sorts. In this cas
good deal of professional iealausy and very sinc
isn't any rivalry. The lead is entirely with Yale.

It is to me, therafore, 2 great porsonal privilege to be sble to introdues
to vou Drl Howard W, Hageurd, of Yale University, who will speak on the
“Absorption and Excretion of Volatile Solvents.”
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ION AND EXvCl:liTlO.\' OF YOLATILE SOLVENTS

HIOWARD W, HHAGGARD, M. D.°

As I Jook over the progriun for this symposiwin, T am struck with the

faet that the t

itle assigned to me seems. o Jittle incongrucus among the

othier titles, whick are deifinite, pr::clic::l, and immediate in their bearisg on

the problems of

Industrial Hewlth Defense, Alr contamination with volatile

solvents and l\m(.lu! substances 1s a poiential and real hazavd in maeny
sndustrial occupations. It is a practical problem of growing hmportance.

But heve I deal
particular siiva

tion of fundam
and Lhe spaeiiic
volatile preduct

with no oceupation, with no particular solvent, and with no
tivn, And for very definite rensons. There has b in this

ficld far too much empirical, tebular informztion, and far too littie concep-

¢ntal principles. The general problems of these ‘.:'.mﬂs-—
probiems—cannet be dealt with inteltigently by tre: '.ing each
as an entity with as many mf.I.\' duzl "nd seps ‘t prollems

as there are individusl volatile prod-.u.ts. Rather, I believe, the problen
should be app'odﬂ‘:t‘- by way of general ])"i‘l(,;'):t‘a applicable to 2il volatile

solvents. Thesze principles deal m.nn‘" witlr L2 Deonlinriaes ol res

mratory

hysiology—with the peculiarvities of the provess by which volatile colvems
p £3

got into the bed

v and by which thiey leave the body, It is only in the light

of these principles that such features as concentration in the a’ and dura-
tion of exposure take on significance. These, then, are the reasons for my
topic. But I offer no similar defence for the fact that in dewii ng with it I
shall at moments descend to some very elementary physiology and to some

very obvious situations.

Toxie substances, aside from s

separately, exe
into the body.

suarface irritation, with which T shall deal
reize their detrimenial action only after they are alsorbed
Ang, so fur as ultimate ¢ffects are concorned, the Lady makes

little distinesion oz to mode of entry. Thus ethyl s lco-\m, to deal with a fairly

familiar volatil
when abzorbed

2 solvent and ihe one with 'nx..a,m the lowest toxicity of any-—
into ti:¢ hody causes certain physiological effects, the severity

of which are roughly proportional to the amount ¢f alcohol absorbed, This

action-~again barring Jeeal irritation—is not exercized at the poi

it ol entr

When alcokol is tzken by stomach it pasaes through the walls of this o :::.:

and of the inte

to every part of

-t
4 -

zolves in the blnod, By the Llood it is earri
=ive’s in the bisod. no inde

stines and d
the bady. If it remained excl

jeation would ccctr. But the blsod exchanges with the tiszuss ali solublz
substances. Conscquently, part of the alcohal leaves the blood and dissolves

in every tissue

of the body to an amount proportional to that in the blood in

the relations of the solubilities of aleohol in blood and tissue, Thne body is
thus permeated with aleshol and 2 tension of aleohol built vp in the tissues.

This tension, and correzpondingly the amount of alochol in the tissu

n3, are

proportionsl 1o tha zanount absorbed.

The alcoho! causes little or na di<t1:r’-»::“co in the functions of most of
the tissues of the bady, but on one in partienlar it has an espeeial effeci—
the brain, DErain function iz altered (., the vavious symptoms of drunkenness

develop., Thos

¢ fTunctions which have been zcquired last in evolutionary

de\'elopmont appesr to he affected by the lowest tenzion: thus judzment and

reason are lt"ll“."n ve
"

sciousness, and

¢ Director, Lah

4 early, then teraperamens, then ecoordination, ilien con-
finally, if the tensicn increases sudiciently, the nerveus center

sratory of Applicd T'hysiolazy, Yals University,
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of rc\pirntion i< paralyzed and breathing stops.  Many other solvents are
likewise anesthetic and exercize their action in this manner; and some have
additional toxic uaetions,

The point I have trivd to ma 1-.u here is that what T call the ultirmate
effcets—the distribution of the selvent throughout the body by way of the
bleod and its partieular action on some tizsuc or function of the ba\!.-——.m
independent of the manner in which the solvent eaters the bedy., To cou-
tinue with the solvent which I have chozen for illustration—it may, and olton
is—{aken by stomuach; but it ¢an just as well be absorbed into the blood, and
the man will he just as drunk if, izstead of heing swallowed, it i3 injected
hvpodcx mically, intravenously, intraperitoneally, or taken as an enema. But
there is one imiporiant pu:m in regard to these forms of absorption. A man
can choose what he swallows and when he will swallow it; he is rarels
insulted with the other forms of absorption that I have mentioned. But
there is one mode over which he does notl have this discretion—that is,
ebsorptinn from the resphratory tract. A man cannot seleet and choose tha
part of the air which ke wisnes o breathe uir refuse entiresy to vreathe; he
must breathe the air under the conditions in which it is present. Conse-
quently any volatile solvent in the air enters the langs and from the lungs it
is absorbed ints the blood and by the blood it is distributed to every tissue
in the body.

It does not follow in consequence that the man so expesed will be ren-
dered il or poisoned. That will depend upon how ueh of the solvent he
absorbs. And that in turn deponds upon the principles of absorption and
their cohcomitants: concentration, length of expasure, volume of breathing,
aud solubility of the solvent,

In dealing with these principles, considuer with me first the general
arrangement of the respiratory system. ThLis system is first and foremoest
adapied for the inxrantancous absorntion of gases and vapors; that Is the
normal function to which n iz specialized. The absorbing surfnee, which is
that of the minute air sacs of the Jungs, has an srea approximated at 80
squara vavds; it hus an in r-nm.\m"t' thickne Qn one side of it §s an in-
credibly fine network of capillaries through which at every reund of the
circutation all of the blood passes from the r."“.' 1o the left side of the hearz,
On the other =ide is the air of the Jungs, To &l practical purposes the bloud
and air are in contact; they are in seolus e In breathing, a
stream of atmospheric air passes into .I ejungs but not continuens! vy inatead,
intermittently with the reciprocal movements of breathing. On expiration
the lJungs are not emptisd of air: only a small part of the total wumount
present i3 displaced and rencived with air drawn from the outside,

The me‘n‘\ral‘e of the air sacs is extromely delicate and would be injurad
by contact with air 2% the euny aratare rnd moisture which exist
in the atmosphere. The rem ler of t»\e rospirasery tract—the nose, tra-
chea, and bronchial tubes-—are mnch less ate and they serve as a hizhly
effective air condizioning device to warm f.he i ¥ air to a temperafura
nearly that of the body and to maisten it to neariv 10042 relative huamidity
at this temperature, I shall not pause to dilate upon the marv elo'ls cficiency
of this system; I bring it up here because T want to deal with it in a gdigres-
sion on local irritatien from volatile solvenis p‘e:'.’n" in the air,

The air pazsing through the upper respiratory tract is buffeted against
the walls of this t.uct S0 tl.a‘ all of the air co'*e> in contact with them.
These wails are maizt with o cleay mucous secrevion.  This muens dissolves
somae of the soivent; the amount thus dissolved, the concentration develeped
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in the fluid bathing the surface, depends upon the concentration of the sol-
vent in the air and its solability in fluld. And as I continue Lere, T shall
e¢mphasize and re-emphasize the important part that selubility of the solvent
plays, not only here but alse in the process of absorption, to which I return
in a moment. As I said, some of the solvent in the air dissolves in the iilm
eof fluid in the nasal passages, the trachea and tie bronehi, If it is very
soluble, a considerable zmount will dissolve. It may be absorbed from the
surface, but it may also frritate it if the solvent is of a sort that on contuct
will indure tissue, And I have only one remark on irritation. The initial
injury to the surface may be too siight to be pereeived; the il effects result
from the inlanumation that foliows, Inflammation is a vital response; it
doas not occur in the dead body. The situation here is precisely as it is with
cunburn; the initizl injury froin the actinic lizhit may not be pavticularly
evistent; the “burn” develops sometime later when the bady responds to the
injury with inflammation.

In respect to solvents—if they are irritating—the irritation is greatest
in the upper part of the respiratory tract if they are highly soluble in water,
and in the deeper part of this tract if they ave oaly slightly soluble. This dis-
tination, which depends upon site of majst accuniulation on.the so»"nce and
upon the sensitivity of the deeper surfaces, is far more evident with some
noxious gases thzn with the volatile solvents. Thus ammonia gas, with iis
high solubility, cauvses immediate and intense irrit2tion of the nose and throat,.
while phosgene, with its comparatively slight solubility, is not so completelr
zbsorbed in the moisture on the surface of the upper respiratory tract and
consequently exercises its major, and far more serious, damage on the lungs.

And here I 23k you to visualize with me the essentials of the respiratory
system in a little more detail than in my discussion of a few moments ago.

Firsli: an enormously large membrane—the air cells of the lungs—with
bloed on one side and air on the other; and with free and immediste diffu-
sion of any gas or vapor across the membrane into or from the hlond.

Second: a regulated volume of blood-—which I shall henceforth call the
rate of the circnintion—-fowing threugh the lungs and exposed to the air for
the exchange of volatile substances. This volume varies somewhet as be.
tween diferent men and it varies in the individual as between rest and exer-

ccise,  But for practical purpeszs here it may be assumed that the volume of
blocd and the volume of air brought to the lungs in one minute are approxi-
mately cquzl. The blood, as T have stated before, not only -comes inte gas-
cous equilibrium with the air in the Jungs but, as it continuex its round, it
comes into gascous equilibrium with the tissues of the body. The stream of
blood thus acts as a mecdium of transportation of volatile substances from the
Jungs to the tissues and from the tiszues to the'lungs. Volatile substances
can reach the tissues or lecave the tissues no faster than they can be carried
in the blood.

Third: in this system which I describe, is a regulated volume of air
reaching the lungs. Thiz volume—which T shall henceforth call the volume
of breathinz—varies wish the activities of the man; when he walks slowly
the volume is approximatsiy couble that at rest and when he walks vigor-
ously, approximately triple. We do not here need to put much emphasis »n
the fact that bzcause breathing is reciprocal, only about two-thirds of the
air breathed actually reaches the longs. The last third of inspiration and
the firzt third of expiration reprezent air that has been only in the upper
respiratory passages and bronchial tubes. :

Next, with these three fundamental facts of respiratory physiology in
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mind, T (urs to those specitie fentures whichh concern the absorption of
volatile solvents which contimninate the air. The hrst of these is solulility. -
how soluble is the solvent in blvod? This is a highly important feature in
determining the rate at which it will be absorbed and elbminited, and alse
a determining factor in tome of the peculiavities of alsorption and elimina-
tion and of ailowable concentrations,

Now what I have in mind by solubility is this—and this is the way we
determine jt: seme of the solvent is evaporated into air just as it would be
evaporated if it were expured in an industrial occupation; a measured guan-
tity of air containing a known amount of volatilized seolvent is hrought in
contact in & suitable apparatus with blood held at Lody temperature. The sol-
vent dissolves in the bloed jusi as it would if this contaminated air were
breathed into the langs. Lventually an equilibrium is reachad between the
blood and zir; the amount of solvent in cach unit volume of air and blocd
is then delvrinined. The ratio between these amoumts is what 1 eall its solu-
bility; the solubility tells what proportion of the solvent in the air will pass
into the bloed when the contaninated air is breathed, The solubility of sol-
venis varies enormoushy: thus for alcohol, a highly soluble solvent, the rela-
tion is 1 in the air to 1,300 in the biood—the Llood will toke up 1,580 times
as much as thai in an cqual volume of aix. Such a hizh solubility means
that viriuaty all the solvent will be absorbed into the blood as rapidly as it
is brought to the lungs. Toward the other extreme in solvents is ether; the
ratio here is 1:15-—the bload will take up only 15 times 28 much as that in
an equal velume of air. With this low solubiiiiy the soivent will be absorbed
into the dlood comparatively slowly.

Using these two substances with their different sohibilities I come to the
next two fezature: in abzorption—ihe concentration in ibke 2ir and volume
of air breathed. Conceniraiion in the air-—air contamination by the solvent
—can be cxpressed Ly many convenient terms, the values of which can be
converted one to the other: per cent, parts per thousand: per ten thousand,
and per million, and also by weight, as milligrams per iiter. This last is
not much used but T shall eniploy it here simpiy because it is more conven-
ient for my purposes.

Purcly for purposes of exposition we shall assume that we deal with
two men and two aimospheric contaminations. The alr in one instance
contains 2 mg. per Jiter of aleohol vapor; and in the other, 2 mg. per liter
of ether vapor. These are the concentrations—the ¢xvression of the extent
“to which the air is contaminated by these solvents, We shall assume next
that the moen exposed to these contaminated atmospheres each breathes 10
liters of zir per minute. Ten liters of air with the concentrzations given will
hold 20 myg. of alcohol or 20 mg. of ether. These zre the amounts of the
solvents Lirovght to the lungs in 1 minute at these concentrations, Now
notice, if you will, the influence of charnge in concentration and in breathing
on the amounts brought for absorption. If the same volume is maintnined
but the cencentration is dauhled or halved, the amounts brought {o the Junzs
are correspondingiy doubled or halved; likewise, if breathing is doubled the
amounts brouzht to the lungs at any concentration are doubfed. And notice
further, if veu will, that it is the volume of breathing which at any concen-
tration is the limiting {actor to the amount brought for abserption—no more
can be hrouzht {han is earried in the air breathed.

Now I return to my original situation—10 liters of air breathed por min.
ute and 2 mgq. per liter of the solvent in the air. Twenty milligrams of aleohol
or 20 my. of ether will be brought to the Iungs in 1 mintte. But how much
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will be absorbed?  There is wherve solulility comes ints play. With alcobol,
the 20 mz. hrought to the lungs in 1 minute will be distributed between
approximately the same volume of hlood und air in the ratio of 1:1,300. A
Bittle mathematies will show that under there conditions L33 ner cont of
the alcohs] bruught to the Jungs will be absorbed, For etleer, with its Jower
. solubility of 1:195, onl} 0 per cent will be absorbed, Thus if these conditions
remained unchanged-—which they de not, as 1 shall peint out in a moment- -
. at the end of 1 hour the man breathing the air contaminated with alechel
would have absorbed inte his body 118 g, and the man breathing cther
- only .72, Solubility, az well as the volume of breathing and conceatradi
‘ of th.: solvent in the air, is a primary factor in determining the rate ul whi-h
a velatile solvent wili Le abzorbed, With subatances that are very insoluble
—fur Jess o than ihe volatile solvents—such a3 nityogren or helium, t
volume of the bleod fow is & more imporiant featuve than the volume of
breathing in determining the rate of absorption.

A moment ago, in comparing rates of absorption over a full hour, I mude
one resorvation: I said that the rate of absarption would noet con
that established for the first minute of absorpiion. What 1 had in mind was
the approach toward an eyadiibrinm. And it 1= in this respeet il :.‘;,;:,.n-
tion through the lurgs is markedly ditYerent fxom absarption through any
other channe). It ha:- mpm't'n't m":cmal corellaries, ] refturn to my

. - what crade illustration, used in the first part of my talk, of the man drinki
aleolhol as compared to the man ivhaling alcohol vapor., If ke drinks th
aleohol he continues to absorh it with no upper limit except that of such
complete intoxicatien that he can no longer drink., Such is net the situati
when the vapor is inhcled; absorption stops here when an equitibrium
reaclied between the amount in thc body ard in the air. Let me llluctmte
this: the man who is breathing air comaining aleohol vapor absorbs 2 certain
amount during the firzl minute—the ameount is determined &y the concentra-
tion and the volume of hreathing., The blood leaving the lun PAReR .
through the tissues and shares wilh them its burden of aleohol e bioed
returning to the fungs in the next round of the cireulation carries back some
alcokol; it can then consequently take up Jess alcolin? from the air in the
lungs.  As aleohol aczumulates in the body, abzorption becomes sloweyp and
slower and fina! aftrer many hours, it ceases since an egu! i
reachod. The body is then saturated throucho: 1‘ with aleobiol to an anmeuny
correzponding to the concentration inhalad., If you wizh a figure for this,
2 little calenlation sunplies it. For a man 'Mtw!u"g 154 ;;ﬁl..|<.~ (70 Tz,
cqlllhbl.ul"‘: would be veaehed at the concentration which I have :i\'(\r. for
the air of 2 mg. per ‘-t'“', when kis bady had abzorbed 124 gm c- z\.< ohal.
He would then he fairly drunk. It wauld have taken hint som
of exposure to ‘e'lch t‘ns equm‘nmm with thiz highty soluble subs 9

g contrast, for eihe
in his baiy at .TII‘ N as for aleonel, h..» on
Fm,, and ¢ the e ol ur weuld be reached, nac in 200 haars, but in 30 ¢
Two and one-tenth prams of ether in the bady would canse na aps
M effcets. The man conld thus breathe the consentration of e¢ther ¢
for the air indefinizcly without ill effects. No matiar how long the exposure.
no matter what Liis volum» of breathing, he could noever accumulate move than
this amount if the concentration in the air roze no high2r. These equililrd
values are the basizs of parmissible coscentratinon s in indusirial ocoupation
for indefinite expozuves, They vary with the solubilits of the zoivent and with
the amount of the solvert that can be tolernted in the Dody without ha

For all concentrations in the air higher than those which can he inb:

nie ot

its lower zolubijity. the tetal amount ao
n would not be 121 gm
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indefinitely, a tie: limit of expusure must be placed. Thiz time limit s
establishied so t:27 at the hipher concentrations no more than the allowable
anmount will be abortied into tiwe body, If we assumo—and it is nmerely an
assumption-~—that for ether, 2.1 gm, the cquilibriam value for a concentra-
tion of 2 my. . per liter of air, is the highest allawable amount and then we
doubled the concentrativn with indefinite exposure, twice this amoeunt would
accumulate in the body—an undesivable conditian, For the hixher concentra-
tion we should then shorten the time—and it would necessarily be consider-
ably less than hali the equilibrium time--for the pcrnn\szbie fength of
eXPOIUre, '

Following these prmcmlea it becomes poszible to formulate practical re-
lations brtween concentration and time of exposure so that safe rules Zor
industrial procadures may be eztablishad.

There is just one final point to be covered. Se far I have dealt only
with the abserption of the solvents; I deal next bricfy with their elimina-
tion. A 2w solvent =—of which et’.:\'l aleohol i one of the rare exmnples—
are hurned or othierwize altered c'1°n‘tcal.\ in {iie body., The remainder are
eliminated in L2 -amc 1orm as that in which they are absorbed, A small
portion passex out in the urine, but by fur tihe guatw' portion passes out
through ihe lungs in the expired xir when the man ceases to breathe the
contaminated ::t:,‘.os;;l.(re.‘ The principles of ¢! ation th:o..;:h :Z.n fung

"

.

is, however, ane marked difTerence, A great many dwuem conaentr 2
in the air breathiod and & great many different longihs of time could 1
in the abzorption and zccumsilation of the sume amount of solvent in tl.!-
body. Thus » man might breathe ether va por in the conc e'at:.x::m that 1
have dealt with here, 2 mu, per liter, for 30 hours and accumulare some 2.1
gr. But be could also ?.’.sul‘l' Iate this amount in 1 hour if, Instead of 2 mg,,
there werc sbont 7 mg, of cther vapor in the aijr.

. \
are essenuialiy the reverse of those of absorpti or- turou"h the fungs. Tl:c "2
Y

On the otiter hand, during elimination, barring variation iz volume of
breathing, it is the amount ¢ chzmu!ntcd in the tody which— (:xte indepen-
dent of au) condition of absorption—determines the length of tima 45 the
particulxr salvent to leave the body. It would take just as Jong, ond ne
longer, for ".e 2.1 g, accamuiated cur'nz 50 hours to leave the body as that
accumulated during 1 hour. 1t is occaaianzz!!y & point of some jimporinnee
that the !ur.;:‘.h of time the solvent remazins in the bedy, and therefove acts
on the tizsucs, may Y2 far greaier during the pericd of eliminution than dur.
ing the period o absorniion.

And now a very few words on the princivtes.of elimination. The h\'p'\-
thetical man whem we have Leen discussiz g has ahbsorbed a <o]vnnt
accumulated a certain amount in kis body. He then goes ints unrontams-
inated air. Tho sol\‘ex’.% diiTuses from his blosd into the air of his ‘..n:: and,
with exhalet rartion iz ."nma,u. into the surra m(‘m" air. The bioad
leaving ih Thavieg lost soms £ the diszolved :u!\'en. contains less
than the t ke sol\‘em acuz'r"late.. in *“e tizsues then ¢iiTuses from
tho tissues blood. ‘m the hlaod returns 1o the lungs, part of this sol-
vent pa"os to the air and ix eliminated, This process continues at & pro-
gressively slower rate until a.l of {he solvent is rer oved from the body.

If the =olvent is highly ss.;::-.e it iz clim 2G4 very slowly. Theve are
fow suh;h“-\cw hat ka* e body more slov than methyl alcehiod, which
has the high snlability of et} 1\} aleohol. but iz net oxidized in the bzdy, On
the other bard, substances which are only =lightly saluble leave the hody in
a very shori time. Thus ether leaves much more rapidly than .J\.o‘xol
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For a soluble volatile solvent the volume of breathing is @ determining
£actor in rate of climination; for once with only slight solubility, far less
than that of cther, the velume of breathing has little influence but volume
of circulation a marked influence vn rate of clinmination. The explanation of
thiz difference is in these facts: the volatile solvent which is highly soluble
diffuses from the bluad slowiy and enly in proportion to the amount of air
in which it can diffuse. Qnly & small pertion leoves the bloed during any
round of the c¢irculation and thercfore the rate of circulation makes little
difference,  For the substances of low solubility nearly all that is in the
blood reaching the Junzs dilfuses at onee into the air of the lungs.—the
Jimiting factor to rate of loss is the rate at which the blood brings the sol-
vent from the tissues to the lungs.

I have given certain approximute values for rate of absorption of zlee-
hol and ether, whizh I choose as typiecal solvesnts, Let me supply similar
and equally approximase fgures for the rates of elimination but substitutivg
methyvl for ethyl alechol. T shall assume as before that 2.1 gm. of eaclh sol-
vent has accumulated in the body. Nearly all of thiz amaunt of cthier would
leave the body in less than a half hour; but meore than 6 hours would be
red) 1

ired to geb tid of e suae waount of mathyl alesholl It s brrause of
this slow elimination of highly soluhble substances that they are spoken of
as accumulative. If the man kad absorbed suflicient metizl alechal to pro-
duce any eviden! eeets, he would not have got riid of it over night; with
exposure the next day the concentration in his blosd would rixe and it wonld
rise day by day with an a2ccumulation up to the point of final equilibrium
or serious injury to {the man.
In this résumé I have tried to illustrate somsz of the basic principles
involved in abserpiion and elimination of volatile soivents. And the points
I bave tried o stvess partioniariy are those which 1 in their application
some practics]l importance; the influence of solul s and of volume of
breathing and the siznificance of equilibwrium values and of concentrations.

PROTESSOR DRINKER: Practically every firm today is intorested
directiy or indirectly in contreets for materials for the governmient to be
used in sonie phase of the re-armament progrum. Some of us do not undar-
stand as fully 25 we shonld like the po 1 alsh

ible roacifications of the Wa
Healey Act, nor are we aware of the extent of the control which i3 possible
for the govermment to apply in industrial hyvgiene divections.

The governnient can be of the utmoszt assistance to us in this work,
whose interest i= in the maintenance of indusirial health.

I suggested the next speaker, Mr. Walling, 25 a man whois perhaps b
posted to talk to us on this subjeci. T happen to have known him for some
time myself and it iz a special vrivileze and ploasure o me to be able
present him to yon today., Mr, Walling. :
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TIE IMPORTANCE OF THE WALSILUEALEY PUBLIC CONTRACTS
ACT AND ITS HEALTH REQUIREMENTS IN NATIONAL DEFENSE

Lo METCALYE WALLING”

T have noticed in the program of almegst every conventicn which is meet-
ing this Falt that the central theme of (iisu.“ion revolves around the
national defense program, In the threat of dunger from abroad, of which
all Americans are now aware, our entire thinking is colored by the proble:a
of how to make ourselves impregnabde before any attack comes,

Industry, of course, as the source of ~upp.\' for the ph\n“.:l materials
necessary for total dedense. against the new technique of total attack, has
beeir in the midst of the new whirl of activity, The Air Ilyzizne ounda-
tivn, which has piayed such an impertant part in the stimulaeg of betrer
he:.1th conditi in the physicad cauipment of factories, will have an oppor-
tunity te play an inerezsingly important role, not only in jts useal feid of
enceuraging health work bt in the even more mportant ficld of svavding
up the \\nnlc deiense program.

I need not emphasize to this audience the importance of good physical
conditions in plunis es o means of keeping rroshction up 1o the level
required. As a matter of fuct, Suppose we all agree that the present jevel
of production will preve i _..dct;\.c.‘.:. ju the months te coma to yaset the noces-
sities of thio situation and, if the additional strain on cur preseat resources
and industrial output is not going to cause an actual decrease in efficieney
and in t(-t 1 ous 1, i, we must take the sieps which you and T krow are s
necessary to cul down occupntional itneas and the ¢ apnalling t«.. of acvids
whielt ¢: x.\e wastngs, damage to machinery and a gencral slowing down of
production,

Durirg normal tines, i the times we have been having in ‘.h
years can l.c de ~|"1-:nu. by s0 polite a term, the nation can 'pu:: W
the luxury of 16, industrial deaths and a miliion and a hud
accidents a year az we had in 1830, bui certainly under the stras

paredness cconsmy we ¢an not’ 1\-"1“1‘ the ioss of eficie ney aﬂd the
up of potential prodastion which thase figures indicaie.

The m‘.pel.m of the defense program has c¢nce more focusad attention
foreibly on thio standards which are reauived of industry by the Government
in sunwhmfv it with its necessary material, dany poop!e have bhecoine so
accustomed to the Walsh-Heoaler Public Coniracts Act after its four yvears
of operatien that they have almost forgotten. ab.out its provisiens. Most of
American indusiry iz now m\‘mux*" on a 49-hour week with time and one-
half for overtime beyond that peint as now wqu.red of intersfato industries
under the Fair Lalor Standards Aet, This, of course, has been the provizion
of the Wal icaley ¥ omors than four vears and has afecied 2 ldr«.:a
part of Ames asting with the Government
in amounts of ever Q'f‘ 0’ one of the raazons why
the general adontisn by indu: 1k caused #o little flurry
and necessitated s little : .

In this periad eof time over 'W.Cu 1co 1wracis valued at about §3.000,030,0600
have been awanrded sublect to the lalor stipulatisns required by the Ack.
These include tiie S-hour day and <0-hour week with unlimited overtiine at

s Adinfnistator, Diviston of Pullic Contracts, U, & Department of Labar,
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- yeasons, amang athers, the health and safety regairements un

time and onc-hall; the payment of minimum wages determined industry by
industry by the Deparement of Laber in accordance with the prevailing
scales—abour 2,000,000 workers in 54 industries have felt the benelit of the
minimum wagzes yequired in contracts; the prohibition of child labor and of
convict labor-—incidentally so far no cm\\ut fabur has been emploved un a
government contract and very few children; and fally the performance of
the contract under sale and sanitary werking conditions,

This last is the requivement which most interests \“on HE IL is the only
requirement in Federnd law which sifects the actual physieal conditions of
work. The Wage and Mour law deals onl\' with hours, wages and ¢hild
Iabor, and no taotter how high o company's standards may be in this feld
it can have the worst health and safeiy record in the country and still bLe in
compliance with the Fair Labor Standards Act.

As you inow, 2 great many, perbaps most of the States have very little
legislation with regard to health and safety mutters in industry.  Although
under the terms ot the Public Contracts Act the standard of the State where

~the governmment contracter is operating is prima facic the standard of con-

pliance by the contractor with the health and safety provisions of the Act,
eonly one-third of 2]} {he Statec are in 2 position o advise us about the phys-
ical conditicns of work in plants receiving government contracis.

If private industry 25 years ago, under the et imulus of the workmen’s
conmpensation acls, w hich openctd its eves to the wasitage of production
through indastrial deaths and aceidents, had not t tken steps to make iis
workers safery conscious and tu provide guod phys .cal wovking commwm
the safeiy 1'~*ord of the country would not b \\11... L iz today., Some of ¢
States have the power to adapt safety codes .,.m.-r recognized ‘:a:..!’nr.
which have Loen worked out by industrial safety experts bt muny of them
have no such power, and the n
whatsoever aver the physical pim

mber of States which have no jarisdiztion
1t conditions is far too large. TFor the

.

s

s the Waish-
Healey Act assume t2 emem!aus‘ importance at the prezent time,

Although fow people wer '!....l.l“;: in terms of an indusirind preparads
ness pregram four yvears .wu when the Act became law, {{ was a happy
faresicht which lsd 1o the inclusion of the reguirement that azriteles sun-
plied the Government will nat be “anufactured or fabricated in any plams,
factories, buildings, or surroundings or undsr werking condii! ""‘l\ witeh are
unsanitary or hazardous or dangerous 1o the healit and safety of emyp

As T have im‘du.ird co*utmcrcm are requirc«d at loast to o
the standards of the State in which they opernie but naturally w
standards were inadequate or nonexistent we have bad to adopt the st
which are generaily recognized by indusiry az scasenab le x‘Ml:"
Frankly, unti! rather recently Lealth and af( v conditions Lave not heen
important pvo‘Mv: in the administration of the Act. \Ian\ of the com-
parics dealing with the Federal Governmen: are laders in their feld. not
merely in the ,m-rh.( “hit‘ﬂ ‘.o,\‘ s¢ll but al:o in the maintenance of good
working condition< in maki

Our typiea! factory insps tav who visits the contractor’s plase of b2

ness i3 not a trained professionzl safety expert nor an industrin! hygienis
He must be somewhat a Jack-of-all-trades, as he has in the first place 4o be
an ambassador of goad will canable of disen sin" with the emulover his
problems under the Aet and muaking him realize that it is for his onn pro-
tection aeainzt the destructive competitive practice of other emplovers as
well as for that of the worker. He must be familiar with payro!l procedure
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and be able to determine whethoer the minimam wages resquired or the neces-
sary overtime are being pabd.  If he suspocts, as uniorsunately we have
found reazon to do in a smill number of cases, that the records have been
falsificd to cover up violations, or if he fuuls the recards sn inadeguately
kept that it is impossible to determine whether the At has been violuied,
he must be 2ble to talk with employees and gain their confuderce so they
will tell him frankly w x:"'-&t fear of the loss of their johs whether their
employer has been complying with the requirements of the Act.

We huve had several sufety s¢hools as~ a part of the in-triining program
of our fick!d nien, but obviously the training which can be given in this way
is cursory compared with the wealth of information and cexperience which
the professional indusirial and safety man in the best estabiizhments is able
to aceumulate over & pu..,d of years, We have had, thereiore, to finmit our-
selves to the correction of the most obvious hazardous conditions, such as:
fire hazards; unguavrded moving parts of muchinery; Iack of remote conirols
to enalle shutiing oif machinery at a spot away from the seene of the veci-
dent; lack of guurds on expozed clectrical cquipment or iack of proper insu-
Jation; lack of safety rl~*hing and equipnuent; poor tentilation aliewing
dust, fumes, gases and vapors to collect; poosr housekdrping with blecked
exits, improver lighting, accumulaiion of waste materials and moisinve;
disrepair of buildings, with holes in the fioors and laek of guards an els
vators and clevator openings: disorderly stacking of material i steckreoms;
lack of fivst aid facilities; and so forth.

Of course in four years' time—and it must be rv:-'nm“"e.c(. t‘w* many
of our ficld men have had considerable industrial expericunce baf occm“:::;;
investigators under the Pullic C‘o-:tr..L s .-\c.,—-cm.-,.:'!o’.".o e\p‘r fcitce s
acquived from the mere doing of the jok; ard our men, therefore, cun make
intelligent suzrestions to management for ¢limi ing vonic o‘ the mor
obvious Lazards. Tn semce cazex wlere the probiem was complient v(' a
technical, manzgement has asked for suggestions and in =uch en
bzen glad to refer the praldem to rec ed healih or mf:
Division of Lahor Standards of this Depurtment, which
offer praciical advieco.

) If there is a State siandurd '-*\p‘ we, of course, reauire in the
first instance that it be comiplied with and ascerizin from the Siate Doparie
ment of Labor what its record of the company in questi if possible,
find out directly by observing the cortificate of S:*.~'p<~t't..... ke Siate
Department of Laler redresentutive. In any caze we Stle of

.
unsanitary or hazardous co“dmaw: whick are feund so f}zm whatever action
is appropriate and jusi can bo {aken by the Statesand in every cnse an orier
is issucd to the company that the changes recommendad be *“'nc’e as foon as
practicable. T am glad 12 be able to say to yeu that in no cave : 13
industrinl cstablishment raised 2 quesiien as to the reasenableness of the
order iszued suggesting corrective measulres.

In view of the m**)‘-h..:n e which you and T know good working co~d=-
tions bear on eflicierncy of production every eifort must be mads from now
on to encauragze better physical weorking cenditionz. I need har u!‘.,\' mmind
you of the sitnation d 7 the last war, whish threateoned to Lecame sor-
jous, where pv c-(.ucklcm slowed down because ol the lang hours of wark which
were reguired in ceriain mm.d“m\ under paor working conditinns, althouzh
in many cases wo d:d not kave encugh know v»d,:" then to realize that the
conditions were not only bad from the siandpaint of health and safety of the
worker but zlso were inzfficient from the prodnc.ne standpoint., WWe did not
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avhich kave not been in the goven

realize then as we do now how poor lighting and bad ventilation produce
fatigue which slows down praduction. 13 wus rot antil we were well undger
way in the war in 1917 that we realized that louyg heors actuadly decreased
production instead of increasing it, as we ha! abways supposed.  Tne siva-
tion assued such plupurtwm et e 1017 tie Chief of Ordpance of ti
Army issued a statement urging industey o keep its hwurs of work as sho
as possible in order 1o get the wimost eiltciency from the availabiv wanpow
As many of you know perhaps, only recently the Britizh 1 actur. Acts,
which correspond to our hour and wage lemistation, had to be reinstuted
after 2 temporary zbandonment of them, s 1t was found that production
decreased >0 seriously.  There was no lluc\l!‘ul of s.x.ml..,, tav u.\c.d but a
sheer inability to turn eut as much work during the longer \\u N uu K
was possible una he old standards, It is of the nimost sigpifican
A nation like Britain, which has been baeked into 2 corner and i- f
a dexsperaie battle for survi\'al, has found as @ result of sheer necessity that
the World War (\;}"rll.x i Is being repented and that short hiours, decent
wages, and good working conditions are the first line of defense in industry.,
Fortunarely, recosnilien of the importance o these things fas feeady
been given in 1!71: country and the Secrctary of Labor has appointed a
Nationxl Commitics on the Conservation of Manpower in Defetse Indus-
tries, composed ¢f 21 members who are concer in the pxul,nez\l of l.,@ol
physical working conditions.  The country st Leen divided into & regions
under the general dires tmn of volunteer safety CeNpUrts from private mdus-
try who heve generou donated their services in an attempt to make the
defense indusiries more health and safety conscious., They have assembled
Jocal cw“mttoe» of ml::rtccx L\put; whose services are zvailably on o free
basis to assist ! ipanies w r.'gl. have not vet done very ntuch in

HY
e
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Altimu"h the Wz "-I—HCJ!Q\‘ ACL has plenty of te n it, if it is nec
sary to use them, we are not using eoercion to i ring 4 1‘- dusired 1o u‘.t
I am sending a letior to every company w hie! (A -

g
ing it of the free and expert scrviee which ]
ance in & program to lesson its secident and death 3
bar that the Government is now dealing with ma I

nt market be
consciously dravn in Ly the Gevernment through i
contra direety as well as by competitive
sources of supply 2s possible.

Large appreprintions have been made to the War Depariraent fer edu-
cational orders, which are placzd for the very purpuse of enabling companics
which bave hithorto nat .cr.!t with the Governs te Lecome eup nced
in mzking the l-. P supplics whith the Government is now Luying and
whicl; it Je: N may !"c(‘ 1“ the event of an even .more serious emor-
geney than th a the m of which we naw are. Many of these com-
panjes are nat x: . Many of them have no hezith and safety
program ard, of course, no safety expert whoese job is to wateh like a hawk
the i*\i’.mtri:\‘. aceident and death figures.

¢ iz carnestly to be hoped that this orpo*:u i 3 of receiving free azsist-
ance fzo~n men who are experignced and reeognized oxperis in the safety
field will cut down hazardaus working coru'-' N2 in manv establishments
which are noaw ;:2\:.:,, little ¢t I\o.‘:bt to them. It is eszential that this ba
done if praduciion i3 to be continued oot the level which the nation has o right
to expect from the superh industrial cquipment which it has,
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We are dealing witl, ail kinds of companies, from the mit which one of
our investigutors recontly reported to me where the drinking water suppiy
was purposcly kept so tepid that the ciuployees would no! drink it and were
induced to purchase Coca Colis sold by the company for a small profit, to
large companics with all the most mod-rn safety equipment with a persunnel
avoused to the importaice off keeping accidents to a minimum and with
almost perfect safely records,

It is fortunate that we have the machin. oty alroady fanctioning to handle
the many industvial problems involved in the sudden incidence of govern-
ment huying on all industrs.

You might be interested 1o know that in Juiy. August and September of
this year contracts valued at almeszt the amamt involved. in the first two
years of operation of the dct were reported to out office and in one week we
had contracts valued at almost holf what we had the entire first yvear of our
activities, This is growing by lzapsz and bou

It is estimated that of the .'“Oﬂf'“ 1000 already ‘l])h.v')l'.‘.t('d for
defenze purposes, aboul Jowe and 2 ha i manhours of jabor wi e
created, of which nearly two-thirds will be d or semiskillod workers
and only one-t skitled, Four hundead thousand men 1¢ccived employ-
ment in m actaring in voalone in August of this year, which is the
Iargest emplovment iz‘("euc for an gust ot record.  Apprentices are
being trained on ali sides to fill the skified jols that are oy i“.: up. Meany
skilled weorkiers who had heconie “rusty” du the thir u\' having run
hot dog stunds or clevhed in druz sioves are fin u.!‘.c: their way back to t,‘..g.\
old jobs as tool mukers. Ho.um of yvounyg people who have never worked

‘ in industry before are Onding their way to profiteble elapioytent,
All of rajzes. new probiems to bu I::cm‘ Tiwe i:‘.l‘n 3 »-f t‘1i< Iarge
4 body of new workers who have not had § i jous experi
3 are rot familiar with nu very, ..:ul whe Laven't yer
of the factory is yoing N
: the last war, We kn
3 higher in tiis group 1. e
3 Certain other prot and had to be dealt
3 with by setting up .vm,) nat ;!..;me us now,
E There will nat e the di incustries angd between
3 the industries and the Gove \nnc‘. \\.‘a~ t!.-a...L teriztic in the Iast war,
4 as there wil i:-- ul‘“fullh i v will tend o iron out the
2 advantages to he Ly around “rol" pidce to place to get the
b
1 best jol. T ne (‘n\e'n'v\cn. it it Im assured of cantinuois sources of sun-
ply in vital indusivies and will Le alde 1o bhuy fer ices ept in line by
the stability amd continunity (" the labar s’. .

No machinery wasx such mattars or to deal with
industrial disputes dv war. I thind: we are Jm tanzte in having
such m.~¢hin: \vhic}\ h:z< athly operaling fot' four vears. and to
whicl bath in > acenstome

We now Im\e a2 nationwide free > Toplovment Service where the
job secker and the job giver can get toge . We had to set up such an
emplm'n.\..-* exchange hastily during {he last \\'orld War in an attempt to
fill the sudden needs for weortiers that developed

I think T can salalv ;"(:iig. that the maore s.s.veml recomnition of the
wage eariter’s fundamental righis will minimize industrinl disnutes and that
we will not have the record of strikes which we had in the Iagt war., At any

1 rate the record to date certainly justifies this optimism.
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In the final analyais, however, all these thires depend not on the sane-
tion of law bat on the inherent desire of the American people to pull togather
in the national objective. In the partienlar field of health and safery, we can
egrislate until the cows come hone but u we really arouse industey and
labor to a consciousness of the impourianse of being awaelie 24 haurs a day to
the need of constant improvement of the physical conditions of work we
shall have accomplizied only a snudl part of the task before us. I know
only too well how frequently employvees are reluctant to use the safety
devices which are supplicd thent  Gogghes and respiraiors are nuisances
and safety deviees sometimes slov up production ao that carnings on piece
rates are Jower., One of your main problems is not enly to install the best
safety devices but to sce that they are uzed and te make your men health
and safety conscious. After alll the largest nutaber of accidents are still
of the slip-sturable-fall varisiy. Even if there is not grease on the fioor the
worker who iz caveless may fall and injure himsel!f,

I think we have a real opportunity out of this emergency to make the
nation health and zafetv ranscioux and to improve the physieal conditions
of work in a way wiizh will have lasting benefits and pay dividends ts
industry as well as labor. In any event, in this emergeney production must
nol be curtailed by the incfiiciency of lost time thronzh sickness, accident,
occupational disense and dzath. We must have less than 16,000 deaths and
a million and 2 half dizallemeniz during the coming yvear. It will be diffiesnlt
not to exceed this fipure beeanxe of the greater preasure under which we will
bz operating and tue untrained perzonnel with whom we will be dealing, bu
this should on!y be a clallenge to us 10 increase our effurts.

T hope and expoct that jt will 1ot be neceszary to use the teeth in the
provisions of the Walsh-Healey Act requiring zoad physical conditions in
the coaming vear any more than it haz been in the last four, but the teeth
are therce if they hxve to b uszd and the resalss niust be achieved. The
Government must get its sunplies on time and that is why we arve doing
overything that we can to prometie the factors which we krow will make
efficient and spaedy produstion possible,

The Air Hygiene Foundaticn ean make no more helpful contribution to
“the national welfare and the defonsze program than by continuing its intelli-
gent and vigerous ¢forts to encsurage hetter health conditions in American
industry.

“.

PROFESSCT DRINKER: Mr. Walling told me that he will welcome
discussion of his n.aper and nelds himself in readiness to answer questions.,

I shouvld like to ask if the government has any position with respect to
the Walsh-Healoy Act with rezard ta phrsical examination of new ewmploy-
ees, or are you jusi watching that? J: is dynamite, isn't it?

MR, WALLING: We haven't taken any position. As a matter of fact, '
I doubt very much if we will. Thzt is 1 mater somewhat remotely con-
nected with the oblizations of the employer under the Act and it is o defi-
nitely tied up with worxmen'

vensation mutiors, for instance, which are
of ccurse the subject of sta ziziation and not federal, that I think we
would not make any requirentents one way or the ether about phisical condi-
tions of workers. I read you the very general nrovisions of the Aet pur-
posely to show vou how gencral they were and the fact that it is necessary
in every ease to implamcnt them. I think in this case it is better to make .
haste slowly und not attemipt to lay down too precise rules until we are move
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H sure of the legitimacy and rc‘uun.\meuc s of the requirements that can 2s a

’ practical matter be carried ow

! There is Leund to be a u-nak-nc:»' to use this legislation to achicve the

: millentvm overnight, and while T am in favor of mibleniums—-I suppose we
.. : all arc=-} think we have to l'uco;fni:.c that it takes moee than enc night o

. : achieve it, 1 dou't think we sheuld try two much. T don't think we should
’ bite off more than we can chew. 1 l"mh we shoald recognize eur owa lmita-

. . : tions in the ficld. We have thousanuds and thousards of ractories all over the
country, so that we cannot cut the brushes tos fine to make ithe sweoping.

- ' TFor these reasons and many others I think we will not attempt to lay
M down any standards aboui physicul c\am:n:umu-, one way or tie other--
aside {rom the Tact, as you n.:'.;mtcd that it is dynamite,

: MR, AHEALIN: Mr, Wailing referred te the {221 that only a few states,
P comparatively speaking, have satisfactory safety and healih e':‘nmfd.-.
What is the government going to do with respoct to those states where there
! are no satisfuctory standards? Will vou write these standards? Wil you
- make them familiar 1o the centracting companies 2s well as tage sub-con-
| tracting compi.its prier to the inauguration of the contract?
- MR, WALLING: That is something to which we are sfi\ing: oMt Con-
X siderution now. Our system §s this. In the case of uwioug sixieon states we
W - have reguiar and periodic repeoris of the office records which they have about
factories within their jurisdiction, =o that we knuw somethin 3 abont what
ihe physical conditions are, In otlier states the state factory insnector may
: stanip the inspectay’s card indicazing that he has been there and has Approve od
the standard. But even in those cuses we don't always aceept that standard.
I am thinking of one state where we found exiremely hazardaus condi-
: tions from every standpaini—icwmn the stan (‘pu.n. of occupatinnal discase,
: frem the standpoint of 's:u! housereeping, from the standpoint of & fivetrap—
) from the standpeint of almost every one oi‘ tha classical things not to do that
. . youcaun i We politely called the matter to the attention of the state,

and they eqgually politcly replied '("3: they had sert an inveztigater there
and as fav as they could see evervihing was lovely. Conditiens were in com-
nlete compiianee. In that caze wo had to go .e‘zca-‘ ang say, “Even though
yau have been cortiiied by your siste e sate stand we
don't consider it sullicionihy high to meo iz of the Walsh-Heuley
Act In that casze we ssned gpeciic instruct in detail of the meazures
awhich sbeuld be 4aken to correct those hazard

o As 1 have indicated, we have been doing this somewhat on 2 hit or miss
. basiz. We merely have heen trying to correct tie mast obvious and most

dangerous things, 1low much fartlior we can o is aque ...u.x. with the limi-
talions of persenne? and the increased laad of work which all this ,.1‘-‘g:am
.. - means, Certainiy 1 think we should zive serious co mel‘x ion to the adop-
tion of standards which are prouy ;:'“-"r:*!':' recognized by industry. After
all, we have 2 conaiderahle bad v of indusir

al law on the subject., There are
standards which everybods would revoznize to be reasonable, which we can
use and adopt.and perians even specifically make a part of the centract
form which is sizhed, o that the company that makes the contraet will
know that A, B ard C. by way of ph =icai conditions, muszt he coniplied with
if they are to perform the contract satisfactorily,

That s somewhar in the future, Mr. Ahearn.

MR. BAILEY: What is the attitude of labor in gencral on ti ¢ applica
tion of this act?
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MR. WALLING: Of the Walsh-Healey Act?
MR. BAILEY: Yes. Are you getting a good response frow labor?

MR. WALLING: We have had a surprisingly small number of com-
plaints from labor aboul its violation, if that is what you mean.

ME. BAILEY: Yes.

MR. WALLING: I think that is partly due to the fuct that very fre-
quently the employevs in a factory do not know that they arc working on a
government contract and do not know what the reguirements are, in spite of
the fact that by cne of the provisions in the cuntract a lalLor poster setting
forth the labor provisions is required to be posted. We have made u drive to
get those posted during the time performance of the contract is being car-
ried out, but frequently the period is rather short and the contract may
actually be over with before the poster arrives. The employee doesn't
always know that he is working on & contract and what his rights are.

The small punmber of complaints is no indication, however, of thie number
of violations, which have greatly exceeded the number of compluints.

In general I tnink that lzbor believes that the standards of the Act are
reasonable standards, standards which ought to be retained. Certainly I am
very conscious of the fact that labor is watehing that these standards be
preserved, particulariy in the defense program, where there is of course
great pressure in some places to skip over them. We have had a decided in-
crease in-complaints which have been filed with us, which I think steams
dircetly from thie Iarge number of new companies which have come into the
govermuent market, which I referred to eartier. I dont know that the num-
ber of complaints which aré valid, that is, which actually point out viplations,
has increased, but the volumc of those filed certainly has increased in the
last few months.

I might say also that we have only begun to feel the ine

-

program, To be sure, we had in the first three months of th year,
that is, July, Augvst and Septembar, contracts valued-at about the same
amount that we had in the first two vears of opzration of the Act. Thatis

in the

first two years. As a matter of Tact, in one weell we had about haif as much
as we had during that samve peried. In spite of that very large figure, I am
sure we are not getting the full impact of the reports, becuuse the Army
and Navy clerical ofices are so swamped with the inguiries that they have
had that they are not able to report the contracts 10 us promptly.

I assume that you all know that we have nothing to do with the making
of the contracts, except to require that these stipulations be included as 2
part of them. The particular contracting officer of the governmont, whether
it be the Army. Navy, or the Department of the Interior or what not,
actually makes ihe contract and then sends the report to us in the Depart-
ment of Labar, so that it can be enforced and administered from that tinie on.

MR. JOHNSON: I should like to ask Mr. Walling if in the caze of states
which have no labor standards now he would drre estimate that the regala-
tions to he imposed by the Depariment of Labor would rot exceed the stand-
ards embodied in the American Standard Safety Codes now in more or less
general use.

MR, WALLING: I think we would go very slowly in exceeding those
standards, if that is what vou mean. Those standards, I should say, were
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pretty generally recognized as what it is possible for industry to reach
toward at the present time. We must remember that any standavds which
we adopt of a general, nation-wile nature must take into cousideration not
only the mmoast progreszive states with the highest standords but they mast
not be too impossible of attuinment by industrial establishntents in states
which have had practically ne standard or absolutely no standard at all
That is one of the difficulties of nation-wide regulntion,

MR, JOJINSON: Dy the same token, might it not he likely that wour
requirements would not come up anywhere near to the stundards of the
A, 8. 8. code?

Ay

MR. WALLING: 1 thick if they were nation-wide only, that wouli prot-
ably be trae. Howewver, on the h.m; upon which we have been opmﬂnr;, up
to the present time we have, of course, taken jnto consideration in tiie siutes
where the standard iz best what that standard is and we have required
that without any question. We feel that all industrial establishnients within
the same siate, whether thes are comnetitors in the same Hno of inlosoy c:‘
not, should bz held to the same physical standards. It may not Lo poessible
or fair to hold industrial estaliishments, even though they are competiters
pernaps, in a state which has not had any standards at all to that nigh
standard.

That is one of the difficultics with 2 nation-wide code at the present time,
where there iz such divergence of establishinent of it and following of it
That is one o¢f the reasons we think perhups the absence of too specifie
regulations, as far as safety is concerned, may be a more satizlactory
approach to the problem, unlers we can go into it in a very thorough way
and attempt to bring about the millenium,

MR. BAILEY: I intended to go a little further on my guestion than T
implicd. We have heard repeutedly of the greater amount of les : timea e

to non-industrial catizes than industrial causzes. 1 \"ondcr 3T this may not
be a meanz of bringing that forcibly to the attention of lubor tself, The

non-industrial, rathar than the industrial, loss of time is a contribhun
really a major problem, Has anything Leen done on thai?

MR, WALLING: Just what do you mean by “nen-industriat’?

MR. BAILEY: S¢c"ncss and non-industrial accidents and ail of that kind
of thing, whizh causes lass of working time. We have heard at our mectines
repeatedly that t'\:'.t loss iz so much greater. Oue sneaker said it was f{icin
times as gread, another four times as great, and €3 on. We all know that
non-industrial causes result in much preat 01 losz of working time than in-
dustrial causss.

I am wondering if that matler, through th-'s organization, ear not be
brought tu the atteniion of labar, so t-...t you will get better ¢roparation in
that regard.

MR. WALLING: Anoiher division in the Department of Lakor, of
course, has the 'r:. tter of industrial standa d‘ as one of its main n:“.cl"'ms,
and it iz deing what you might eall propaganda or educational work in that

ting and

¥ whole field, 1 dnon't t'."ﬂ-. it would be practlc..b’ or.desirable, as a mattor
N of putting into e¥eet 2 standard of law under the Walsh-lealey .-\c., to
3 attempt to engare in a healih pragram and a safety program to cut down
5 sickness and discnse outsida industry, as 2 part of the obligation of a com-
3 tractor in the performance of his coatract with the government., After all,
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our jurisdiction in the administration of the Public Contracts Act boging
and ends with the performunce and completion of the contract, and we cer-
tainly haven't the time, nor do 1 think it would be wise for us, to extend our
activities beyvend these points and attempt to engaze in o nation-wide heaith
campaign. There ave other agencirs of the govermaent and other agencies ef
jndustry itse)f which are concerning themeseives with that problem. I think
certainly we wouldn't put ourselves inte the midst of that situation.

MR, DAILEY: I wasn’t suggesting that it could be dane by law, of
course, hut I was wondering if there conldn’t bz, in connection with this,
some ctlucational or instructive work to cail atiention of labor to it or to
stimulate the activity of the other departments that have that in charge.

MR. WALLING: I see Dr. Sayers of the Public Hoalth Service here and
I know he will be able to give you a very stimulating lecture on what the
United States Public Health Service is doing along these lines for the gen-
eral health of the workers and people of the nation.

PROFESSOR DRINKER: We are all concerned with the protection of
civilians in wartise. aany of us have szcen the recent movie ol Lundon
Can Take It.” 1If you have not, T urge you strongly to do so. We don’t like
to visualize such things for ourselves, but it will be folly not to prepare
for them.

We have asked Mr. Yant if he would accept an assignment along those
directions of describing civilian protection. Since he has loen interested
in gas masks and the like since the previous war and has done much on it
himself, it is fortunate for us to have him as a member of cur own Founda-
tion family to talk to us.
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PROTECTION OF CIVILIANS IN WAR
W. P, YANT~

When the Ajr Hygiene Foundation of America invited me to-talk on the
subject of Protection of Civilians in War, I aceepted with some hesitancy
bacause it is the pelicy of our company to tuke no part in creating any
hysteriaz relating to war, We know .how to make war gas masus and
other protective equipment, and i{ the time comes when our faciiitivs are
needed, our company wiil meet its responsibilities. IHowever, throuzh our
industrial work und our contacts in this country and abroad we have gained
some information on the subject which I am pleased to discuss briely in
an informal manner and largely from o personal viewpoint, because it is a
matter in which every person that is here todzy should be concerned. The
course of international events might casily indicate that we are already late
in becoming inforined and in makirg plans and preparations.

There are two ways in which we may protect our civilinns and eivilian
interests, broadly ialiuues the lives, homes and induvstrias oI v
country: one is to keep out of war, and the other is to keep cur civilian
interests away from injurious contzet with the implements of warfare either
through impevetrable military defense or by movement to safe locations.,
The first wa)y is 2almost passed. The second way iz very difficult to attain,
bacause today it is possible to fix from Engiand to ltaly, drop bombs and
return, There are rumors that =2irzhips will soon be available that can
stay in the 2ir long enough to fiy to Japan and return. It is appavent today
that all persons whoze npations are at war are subject to the implements of
war. Times have passed when 2 persen is safe if he is away from the range
of bullets or guns. Now it is 2 matter of hundreds of miles—in fact the
entire carth hecoines the battlefeld.

Accordingly, if a nation is at war, the protection of its home interests
must he conszidered not frum the viewpoint of complete defense, but from
the viewwpeint of minimizing and controlling injury and damage. The suc-
ceeding discussion will deal briefiy with some of the common implements of
warfare to which civilians may bLe exposed. and with some of the things
that have heen done abruad to pretacs civiliarns and properiy,

The implemen: of warfare that is usuclly thought of first in connec-
tion with civilian protection, is zas. Gas has not Leen used in the present
war but it can and undoubzediy wili be used any time that it wili give mili-
tary advantage, whether this be for offense, for defense, or for harassing
and destroving civiliens, War gases are classifizd generally accord
their predominating effects; as lung irritants, nose irritants, eyve irritants,
and vesicants ¢r blister gases. Some are gases or vapors, others are smokes,
They may alzv be classified on the basis of their persistency in remaining
in the area gazsed. Chlorine or phosgene, for example, are non-persisient
because they disperse in the air and are carried by the air currents. When
the contaminated air becomes ditutad or is ecarried away by the wind, the
area is immediately habitable. JMustard gas is a persistent type. It is a
liquid material that evaporates slowly and will persist for days or weecks
in the area and on ohicots with which persons come into direct contact,
thereby making the area urirhabitable unless decontamination procedures
are effected.

* Director of Research and Development, Mine Safety Appliances Company.
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- must contain sorbents that wili take wut acid gases, such as phosgene and

The implements to which eivilians have been exposed the most in the
present war are high explosive and incendiary bowbs. A high explosive
bomb may range in size from 50 pounds to a ton or perhaps larger. From
these there are hazards from percus<ion waves or shoek, from aplinters
and fragments of the bombs themselves, from flving debris, stones and
bricks, and from falling wulls, chimneys, and other structures. The incen-
diary bomb is designed to start fires. They are in genera? similar in de-izn
to high explusive bumbs but are filled with suh<tuances such as phosphorus,
thermite ¢r other common mxf».vc'l'uc material which on ignition will burn
rapidly to produce an uua'n.v.l;: het mass, Incendiary bombs are usuully
much smuller in size than high c\'pl'wi\'e bombs, ranging in weight from
two to 50 pounds so that an acroplanc can carry many of them at one time.
Some ignite immediately on impact, others are of @ penetrating type with

delay in igrition so that they can be used to penctrate roofs, for example,
and then ignite the intenor of buildings.

It is apparent that gas bombs, high explosive Lombs, or incend
bombs mizht be used alone or might be used tagether. For example, Llis
gas (mustard gas) benlo mzy be used with high explosive and inc ldiaries,
in order to make rescue and fires more diflicult to deal with or decontamina-
tion more ditfhicult to carry on.

In addition to hazawds from gas, hizh explosiv and x...endmr\' bambs
carrizil by aeroplanes or shelis from lo::;: range guns, there is sirafing and
machize guneing of civilians by 2eroplarnes together with many other direct
and indirect hazards a"d discomiorts. Very importani among these is the
dizruption of essential commoandity and conununity services such as water,
gas, electricity, and food supplies. Other influences arc the loss of sleep,
fatigue, noise, exposure tu cold, sanitntion, crowding, and contagious diseases,

The foregoing dizcussion is too brief o be comp...-.c bat will serve to
indicate the many problems to be dealt with in eivilian protection. Fortu-
nately, some c¢f the probiewas have alrenidy been given conzideration, and
much experience is being acquuv:-d abroad in others.

Gas masks for preteciion from war guses are in general similar to
industrial gas masks, \\ltl W .uch many c-f wou are familiar. The canis

chlorine, and vapors such as mustard gazes and blister gaszes, and ziso
very cfficient fiter for removing the irrirating smokes. As ths concentya-
tions of war gases and smokes encountered are in gencral very much lowor
than the concentralisn of industrizl gnsex that are frequentiy fon:u. ix
industry, it is not difficul 1o make a mask for pro*ectxf‘m of civilians., Ev
country at war today has considered the need™df such protection and t!.—e
principal countries have issucd masks o thelr civitians. In :xdu itien to
needing maszks for respiralory protection from gnses, <pec.1a.l clotrn
needed by specicl service povsonnel such az firemen and othors who may be
required to remain in arcas infested with hlister gas or similar gas for
duties such as deesntamination work, fire fighiing, and making utility
repairs. These personz must be completely px-o.cvu'd. in other words, no
skin part ean be exposzed. TFabrics that are cither impervious to the uas
or are impregnated with substances that will take out the gas are available
for clothing of this nature.

»

Shelters of various kinds are uzed wiidely for civilian protection. Muny
of these sheliers are essentiaily barvieades made from boxes or bazs filled
with sand, or trenches and duzouts, for protertion from bombs or ruchine
gunfire. If gas protection is required. either the civilian gas mask is used
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or somc means of gas protection js incorporated in the dexign of the shelter,
The simplest form of gus shelter veed s merely a room of the home that
has been made practicaliy gas tight by x...h-m eracks and openings with
tape. A more claborate design consists of an underground bomb-proaf
space of concrete or masonry with cither gas tight doors or with ventilution
facilitics that will remove war gasex and smokes. Thix type is either ¢on-
structed according to plans su""(\toc! by the CGovernment ar iz availabic
commercially in sizes rangicg from family to large groups. Use has aiso
been made of exizting underground structures such as subways and tunnels,

~ Considerable work hax heen done on ventilation requirements and
equipment, It is apparent that the factors of consideration ave the oxygen
consumed and the carbon dinxide hiberated by yespiraticn, and the heat and
water vapor givern off by the person to his surrounding environment, The
simplest form of a shelter is an air tight space without ventilation or puri-
fiers of any kind, Obviousiy a room of this nature would have to be lurge

enough so that livable conditions are maintained for a reasonable period
of occupancy, say siy hourvs., By building the shelter undarground advan-

tage is taken of the cooling effect of the carth, the ten upcr.x.ave beinye
approximately GG dngwcs “ahrenheit. Under these com‘imon», it has been
established that 73 square feet of wall space per persvn is savisingrary for
six hours; while 103 squave fest per person is satisfactory for 12 hours,
When effective ventilation and air purifieation is empioyed, the size of thic
space can bg reduced to the minimum required for a person te occupy,
approximately 6 squarce feet of floor space. It would .lpmzu'. however,
that a person would be a little cramped in the designated minimum space
if he had to stay very long. In constructing an underground shelter, con.
sideration should always be given to materials with poor heat insulation
values—in other words, good conductivity, like masenry or conersie 1"ﬁ\r-

Room couipment scems to be a very nnpo.tant thing and iz stressed
everywhere, . The necessities of life must be provided: food and wazer. 1-*-\-
vision for sanitation and hygiene, pretective (Icviccs. first aid materials, fre
extinguishing cauipment. vepair materialy for the rorm, and finally amuse-
ment and rest. Upkeep of morale is an important factor.

Aside from the material aspects of ¢ivili p:‘u.(-ct:'\'l aovery imporiant
part is the organization, They bngan to form these o ns in Ger.
many as early ax 1432 and 1423, and in England in 1035 an 1 1 ,b. In their
plans they ron:s':(urod wihat they should do at the present time (1933 ar!
1936), what they should do as onpor.vniz\' sitords, what they sheuid ¢
when emergencey is imminent, when warning of danger is soundad, wha
they should de during the raid and after the raid is past. England bhas
passed through all of these stages now, It is a fair question to ask, “in
what stage are we?” =

It is apparvent that we are in the staze. at least, whore we sh ou!'! ha
doing some thiu};in'r. whore \'-'c should be making definite plans, a
the public should be hetier informed. This is not a matter for techn
alone, Tt is nat amatler sora fn- people. It is 2 matter that affe
civilian who m""* come within the zcone of wariare and i is a nu
must be handied largeiy by civilians. Why should we be any mme
than the civilians of our neizkhor counntry north, whare they are alrendy
making some plans? We par mp: have =ame, but they are not as zenerally
known as I personally think they should be known.

The organization in England for d-aling with air raids and attacks on
civilians is about the sume set-up as that required for military operations.
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In other words, they have facilities fer the treatment of casualties, movalie
first ald units, first aid posts, cusualiy stations, base hospitals, ambalance
service, laundry and decontumination services, anl clevical and record s
vice. It is very important to keep records in situations where there is panis,
demoralizistion, people chased out of homes, and pencral seattering of men,
women and children.

After taking care of hnmediate casualties, there is the matier of rescue
service, desnolition service, decoatamination service, five fighting, gas detee-
tion, emergency coninunicalisn, pratection of civilians and employees,
Hahting restrictions, air raid wuarnings, and other things. This gives you
an idea of the mugnitude of the problem. Ax a key organization uvsed in one
country, they have a well organized kome défense and honie secarity braseh.
In a community the first impartant agent is the loeal warden. 1o is the jn.an
who knows all about his particular community assignmens, a2 is supy
to know all about the police depariment facitities, fire fighting faci
hospitals and where the doctors live, who the people are and which
are aged, infirm and can’y be moved; wherve the gas lines are and how
car be shut ofT; whether there is anything perticularly vulneralle in
distriet; and »% soell Gings of importance.  In other words, h~ 1 ths
man that gaid<~ all of the work for that partictiiar resion.

The warden is a selected man of good respei:ibility and trained for his
work. He has cquipment for dealing with putiiny out fres, dacontamina-
tionn work and other necessary duiics. He has at his conunand and cali a
number of other services, He has a rescue service, That includes & motar-
ized sauad equipped with jacks, torcires. crowbars, and tools for recovering

“persons from debriz, for demolishing Luildings, and for tearing down walls

that are hanginz and creatinz additionzl hazards.

There is a decontomination service. This conrists of another sguad
which the warden calis on to go out and decontaminate an area that is
infested with gas. The persvimel have special training in anti-gas woark.
There is a gas detection =quad that gives service znd advice regarding
whether as has been vsed, what kind of gas, and what is to be done al st
it. This is a trained techinicnl service. In addition, there are oiher spovisl-
ized services available on call.

Proteciion of industrial workers and property is apparvently handicd
to a large extent by the industries themselves, but threugh the gensral
rezulations that have been put eut for civilizns, That i3, industry orvan-
izes its proteciion on the Lasis of the individual industry, somewhat the
same as they organize in American industry for safety work or fire pro-
tection. )

Any work of this Rind that 1eaches so broadly inmto the civilian popu-
lation requires much time and ei¥ort of an educational and iraining nature
to make an effective, functioning organization. Many publications and
informasion sheets have heeon issucd abroad and in language that civiifans
can read and understund, Thers are boaks on civilian gas detsetion, kinds
of gases, kinds of shells, kinds of bambs and what they do, how deep a bomb
will penetrate, how to construct shelters, rst aid, lighting, protection of
children, care of animals, food contamination, and practically every phase
of civilian proteciion work.

In thiz disenssion I have endeavored merels to indicate some of - the
problems and answers vrelating o civilian protection. In this country there
are many available facilities that can be ntilized. In New York and many
other cities we have tunnels and subways. Here in Pittsburgh we have the
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. } Liberty Tunnels, the Armstrong Tunnel, and the old Wahash Railroad tunncl.
Under Herren Hill and other places we hive old mines that could be oponed
up. In Pittsburgh we are also fortunate in that the land is hilly, It is x.n.ch
casier to build & bowmb shelter on the ~ide of 2 steep hill or eliff than on
Jevel ground. It is easier to get further underground and construct a pro-
tection rouf and it is mere dificult to nttuel with bombs and shells. It is
- hoped that we will never have to uze there and oliior renuired facilities or
to funclion as a ration in the ca;mci‘\ of actually proiecting our civilian
pepultion and industry from the impiements of wariare. However, it has
become nccessary for us to at least begin to think and piun,

DR. SAYERS: Wh=at proportion of civilian masks do you think should
be provided? :

MR YANT: Of course in a country like England and more densely
populated places it ix pretey high, 1 think England made something on the
ordsr of thirty millicn, or nzzrl, shough for evary persen over these, Now,
I am not so much id of that. In fact, if I were cut in the good open

spaces around Jowa and Nebraska 1 think I would trust o my legs about

- as soon as a gas mask in 2 casze of that kind. But where you don't have
; open spuces and where shells or bombs miglht be used te more advantage 1
think you should have masks. In densely populated distriets, in cities and
in places that might he in the path of invision I think they should be sup-
plied. Dut ou! in the countiry I wouldn’t vweory much abont it. I den’t think
they would waste any shells there to begin with. You couid dodge them and
get out of the gas cloud very easily if they did.

I am not so sure that yYou can vause any widespread gassing even in a
city. The main thing, of course, that can happen iz to calise a panic among
the people. One m)pux.ar: thing the civilian gas mask d.acs is to preserve
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morile a vd give a sense of seeurity. In other words, they havea psycho- :
logical effect as well as a practical effect.
If there are no othar questions T will turn the meeting back to Dr. Meller. :
i
3
- DR. MELLER: I want to thank 21} of those who have taken part in the
E twoday program, which I am zure the listeners have found most interes
and instruciive. The mecting is adjourned and will be foliowed by 2 *ho't .
K business session. :
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