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OF

AIR HYGIENE FOUNDATION OF AMERICA, INC,
NOVEMDBER 12.13, 1940

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 Hygicne Foundation are particularly important
2t 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 mechanized—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 scarcity, which is all the more reason why
g}eir services should not be lost through preventable illness or oceupational

isease.

Another significant phase of this Foundation, too often overlooked, is
the fact that it is a voluntary undertaking by American employers ior 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 emplovees, 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 2t the

——

® Chalrman, Board of Trustees.
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Foundation’s membership and find only 223 compuny names we are incline.
to wonder why industry in recognizing its responsibility permits this Fourn.

dation’s work to be hampercd by a lack of support. Instead of only 20¢
- companies there should be 2,000 participating in this work; which leads us
= o . to the guestion of what can be done about it? In our opinion two thinzs
2 ¢an be done: Jet every member of the Foundation take a more active interes:

in this work and let every member try to secure another member who will
: support the work of this Foundation.

Dr. E, R. Weidlein was introduced by the Chairman and spoke briefly
on “Industry and the Nationzal Emergency.”

g = e T .
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FOUNDATION ACTIVITIES IN 1940

e

Eacmaacy )

H. B. MELLER, Managing Director

——TyT
N

Membership and Income

The total number of members remained the same as at the close of 19239,
During 19840 eleven members resigned (1 each in membership groups 3, 4
and 5; 2 in group 7, and 6 in group 8). Mecanwhile 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 332,999.81; in the first ten

months of 1940 it was $32,234.52, a slight increase over the same period
in 1939,

Vit
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. Digest of Literature
| ‘

Popularity of the monthly digest of literature, which contzin approxi.
mately 1,000 abstracts 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.

Yot
gt rndimat

The news letters and short, timely discussions of specific health prob-
lems have met with approval. )

Jau——

Inquiries

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

3 ‘ Surveys

] Survey services 2130 are increasing and are broadening in scope as
‘ members become aware of their value.

An industrial hygiene survey is to 2 plant what a physical examination
is to an individuzl. Such a survey discloses the presence or abzence of
potential hazards to workmen. TFollowed by indicated remedial measures
to make safe working conditions and periodic checkup 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 damages due to air-borne dusts, fumes, vapors, mists or '
gases were filed agrinst you tomorrow, do you have dependable evidence to

i show to what concentrations your emplovees 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 a poor substitute for a factual

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

[ U,

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-
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ures in its numerous plants, now turns over to the Foundation the respog.
sibility for periodic checking, determination of any additional hazards ti..
may arise and recommendations for correction.  Another company cuil.
upon the survey services several times n year so as to “play safe” and ha'{t.
a continuovus record.

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

The Foundation welcomes such 2ction on the part of its members,

believes it can be of real service to them, and will add to its staff of field
and laboratory men and consultants as may be necessary.

Research

Research under the auspices of the Foundation continued at The Saranac
Laboratory, Harvard University, and the University of Pennsylvania. The
study of sick absenteeism progressed. All of these will be reported upon
Jater in the progran. . .

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

seriously curtailing any other research work, which has brought such val-
uable results.

Cooperation in Defense Program

Through a special committee, consisting of Dr. A, J. Lanza {chairman),
Mr. V, P. Ahéarn, Dr. A, G. Cranch and Pref. Philip Drinker, the services
of the Foundation were otfered to the Government in the National Defense
Program. Dr. Lanza will report upon the activities of this committee.

Various of the medical and preventive engineering committee members
are actively cooperating on Nationa) Defense work. For example, Dr. Selby
is chairman ¢f 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 inaugurated on Indusirial Health
Defense. These are not intended so much to inform as to remind, lest

‘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 a2 form that
can conveniently be placed on plant bulletin boards; a number of companies
did just that with the one.page circular on the common cold.

Public Interest

The amount of attention which the Foundation’s work is accorded in the
journals and the daily press is gratifying evidence of the soundness of our
policies and the general public intcrest in our work.

For this reason, and because of the close cooperation which the Founda-
tion enjoxs 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

4
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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 companiez, 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 years, 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 ecmployee health. The content
of the Foundation’s bulletins and monthly Digest proves that point.

DR. MELLER: We will have next the report of the Membership Com-
mittee, by its chairman. Mr. Ralston.
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REPORT OF MEMBERSHIP COMMITTEE

', , L C. E. RALSTON,* Chairman
, Eleven new members afliliated with Air Hygiene Foundation during the

past year. The new nmembers are:

Alleghény Pittsburgh Coal Company-
American Mutual Liability Insurance Company

¥ Caleo Chemical Company
o Colorade Mining Association
B 1L Industrial Tape Corporation
4 ; Liberty Mutual Insurance Comipany

L . Maryland Self-Insurers’ Association
:. ) Powers X-ray Products, Inc.
Pullman Company
Rustless Iron and Stes! Corporation
L Toledo Scale Company
Meanwhile, eleven companies failed to renew their memberaliip in
January. With the business upturn—increased production creating increased

ik need for healih protection—a number of these companies are expected to
] return to the fold. .

F 2 While the resignations balanced the additions, maintaining the total

membership at 225 companies, there was an increase of about $400 a vear
in income. This is accounted for by the fact that most of the companies that
. 3 resigned were small firms. Six of them were in the 830 a year class,
: ;)vhere..s most of the new members are larger compamea in the higher dues

racket.

- : S As Dr. Meller has announced, there has been a pronounced increase in

o 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 Jack of {hem, and have this informa-
tion in a scientifie, specific form, is like a company that does not know its
costs. Industrial hygiene surveys sre simply inventories. Like inventories, .
they must be made periodically. The advantages of such a procedure are
manifold. ’

In case of claims, you have a record showing what the health conditions
actually were at the time of alleged injury. That is, you have this informa- -
tion if you have been making periodic c¢hecks over a period of time. The
report you 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 year 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 talk with greater weight about you
than you can talk about yourself.

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

¢ Safety Dircetor, Pittshburgh Plate Glass Company.
4]
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repeated and how sensational they can become, B:ill, working in one corner
of your plant, says, “there’s a lot of dust here.”” Joe 2z, “maybe it's silica
dust." Tom says, “maybe we'll get silicosis.” Art es.zh:, and #ays, “raa 7-
be I've got silicosis.” Bill excitedly suggests, “rmzrse we've all got mli-
cosis!” And'so on and on. This sort of thing stirz &.armn, unrest and ray
stimulate claims.

In order to assure their workmen that they need rot fear for their
health, some member companies not only have the Frousdation make pesins.t
surveys, but they post 2 summary of the findings o= pixnt bulletin voardia. So
all the Plants of the Pittsburgh Plate Glass Comzz2s, w¢ have endenvirus

- <1 .

to explain in detail to the cmployees the conditicrns 2rzvailing arcund them.
When surveys were being made we explained thz sirpuie, ax well zx tne

results, and in all instances the response fror :nz ersployees vwaz vers

pleasing.

ze Foundasiion 2

The survey service is developing to the point =heze t i
srvev L. G

being asked by seme companies to take over ali ¢f <>

P

relieves them of the responsibility, After the ecoms

i a broad ¢ %
survey of all of our operations, an Industrial i was added oy
staff. We continued this arrangement for five ve cring that p=o.o%
placed all the operations on a high plane from 2 ndpoint. AN e
present time we find that only an occasional eh ‘red—azide freom
special surveys in connection with new installatisy present prorenss
calls for using the facilities of the Air Hygiene Fe:r Inr survey w4,
in addition to our Medical Advisor, Dr, C. P. Mcloz%. =y rnzde our oriyi-u:

health survey.

Some companies have joined the Foundation % o e 4
a small survey made and, gratified with the resziz:. zxrrzrnded the worz ¥
cover a whole plant or group of plants.

But surveys are just one reason for Foundexiin sizmtarship. Thiz o=
the only national association of private industry 1%z I emow® that is SUpAT
ing broad research on industrial health.. At tZ7% sezting you wil s
progress reports on the findings from this reseas-:=. .
dustrial health may not excite you, it may be rzrs =2
this: research is the only path to progress in indzzvsis]
someone must do it. Now is it to be done by iné
or are we to join the ranks of those whose solu
“let the Government do it”? That philosophy iz :
leads to tragic vesults, When we get to the pains =
doing everything for us, then we have some forsz <7 sz
country has become great on the philosophy thar z2—z==znt ex
people, not the people for government.

One of the brilliant features of Air Hygiene Froiweation it

It is a voluntary undertaking by industry ts =i
And where indusiry attacks a great social-ecernszi.t z:
there is no necessity for Government to step iz zui »=
words, are we to do these things for ourselver -+ 273
have someone else do them for us? There is netrins
Witness the fact that democratic Britain has recen~~.
told English industry that it must meet certain revinoe
2e;}t\x, and that it must retain the counsel of exmzesen

eld.

-0 o

- - . 3 . L% Te -y,
But there are more patriotic motives for Fourdazaw memberiin. The
7
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health of workers is as important as the health of soldiers in girding A
.j jca. Defense production dewmands the defense of employee health, for v ..
{ is a war of workers and machines, Henee, the health of workers is doui:,
important now. Air Hygiene Foundation can be of vital assistance to nes
. . industrial concern in helping safeguard the health of its workmen. -
.

feat S

o2

DR. MELLER: Next will come the report of the Preventive Engineeris.-
. Committee, which will be presented by Professor Philip Drinker. *
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REPORT OF THE PREVENTIVE ENGINEERING COMMITTEE

8 . PROFESSOR PHILIP DRINKER, Chairman

) 4 . During the past fiscal vear of the Foundation, one fellowship has been
- E maintained at the Harvard School of Public Health. 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 are welding with coated rods.

I. For the studics on particle size and silicosis, dust samples of finely-
ground fiint, 99.3%¢ Si0, were prepared as follows:

3.8, 1.7, 1.0, and 0.6 microns.

As stated in our 1839 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 admitted that the potency increased as the .
size decreased but, so for 2c we know, no studies had been made (..l cor- ‘
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 Medicdl School, for his cooperation in this work and
{ wish to make clear that he will be joint author with Tebbens of a paper

'.Yu’um!mw P T TN
o P——

detailing the complete study.

Yor 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
each series was sacrificed at about three-month intervals,

Histological sections of the liver of animals sacrificed early in the exper-

: iments showed differcnces in liver damage. After the first three months,
animals receiving 0.6 and 1.0 micron dusts showed small though definite
‘ evidence of scarring, Microscopically, they had small areas of nccrosis

e hon Sobas e ot

and fibrosis distributed particularly in the portal areas of the liver. On the

r { other hand animals injected with 1.7 and 3.3 micron dusts showed no gross
4 pathological changes. On microscopic examination, only numerous macro-
. phages and giant cells were found scattered throughout the organ.
As the experiment progressed further, gross pathology became inereas. 3
3 ingly evident in the animals which had reccived the two finer sizes, and even %
= to some extent in animals having 1.7 micron dust. This pathology was par- ¢
x ticularly evident as fine wrinkling of the liver surface, merging into clearly- 4
£ defined nodulation and white areas of fibrosis. A gradual enlargement of 3
t}, liver and spleen was also noted. 3
F 3 In the last group of animals, such striking gross pathology was evident e
F 3 that there is no doubt as to the relative importance of theze dust fractions
8 in producing tissue damages. These animals had lived about 17 months 3
3 k since the original injections. E‘
& The animal receiving 3.3 micron dust had slight enlargement of liver :
- and spleen with negligible other appearance of pathology. 3
Those receiving 1.7 micron dust had very noticeable enlargement of the 3
¥ ‘ f organs, and the liver was coarsely nodular with white fibrosed areas.
= I The 1.0 micron animals showed complete fibrosis of about 1% of the 9
E b liver, the remainder being distinctly modular, The spleen was enlarzed
:} R about three or four times normal, but was otherwise not remarkable, N
& 9 g
‘e £ i
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The 0.6 animal functioned on about 14 of the liver, which itself was -
4 coarsely nodular, The remainder of liver tissue had been completely o,

| erated by fibrosis. The s;>!<,ez» was enlarged several times and showed

r miliary tuberesles over ivs surface. Other organs, such as lungs and b
- : marrow, showed distinet evidence of fibrosis. Kidneys of all animals )a.
. ' appeared normal throughout.

Enginecrs are concerned with particle size in the causation of silico:
: o because we, and not the physicians, ure responsible for dust contro} and 5
- making estimates or counts of dust concentrations. From the results .
= ! Tebbens and Schulz, it is evident that methods and apparatus (Iesivm.j .
abate dustiness or to estimate dust concentrations should be direeted es;
cially against the particles well below and not above 1 micron in size.

PO
5

-
A

. II. A part of Mr. Tebbens' fellowship work has been devoicd to a stys
S : of the nature and quantity of the fumes and gases liberatzd during a:
welding with coated rods. Not zll electric welding today is <lone with ceais.
rods, but their use is increasing rapidly. In the case of alioy steels and o

non-ferrvus metals, coated rods ave the rule and r~* the excention. [.

Lang
Hany

.. general *ha nrimary purpose of the coating is to shield both the arc and ¢y
:" R hot metal from. reaction with constitusnts of the air. .

- 1 Time would not permit studying the full list of the coatings used ¢:
L';-' : ) modern welding rods or the products t‘xev give off in the are. With the hel;
<3 of welding experts from the General Electric Company, who supplied 2
= the equipment needed for this study, we scleeted a number of representativa

rods, of which the makers generally furnished the approximate analyses. I
v those few cases where analyses were not available, it was not difficult ¢
£ determine the essential ingredients and to check them against the producis
= of combustion in the are. Every effort 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-
. jed in three sizes, 5/32”, X", and 5/16”. The coatings contained the
s following: e

.

] o Ferromanganese, the Mn serving as & deoxidizer.

% Yarious silicates, including asbestos, with small amounts of free sifica.
Sodium silicate as binder.

Titaninm dioxide as an arc stabilizer. . .
Carbohydrates to furnish a reducing atmosphere. &

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

In general, all rods and all coatings gave off a visible fume or smoke
of whick the qualitative composition was predictable from the analyses of
. the rods. In addition, we looked for any volatile fiuorine compounds, as well
- 4 . as carbon monoxide, chlorine or hydrochloric acid, and especially oxides of
= . nitrogen.
: Welding was done in 2 gas chamber equipped with a special exbauster
and a hood placed near the welding work. Beads were welded across small
metal plates and the gases and fumes from the arc were drawn into the
hood by the exhauster. Samples of gas and of the visible fume were takea
from the flue pipc and analyzed. From a consulerab!e seues of such analy-
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] If welding was done at various distances from the hood it was po. .
to determine at what suction velocity, measured at the are, all visible §, -
and gas entered the hood. It was also possible to predict, with fair aceurs
the gas and fume concentration after a definite time when welding ung. -
particular condition, It {ollows, therefore, that one may write specificatir.
] for the necessary ventilation to bring sbout any desired condition,
. : i In general, we believe that modern clectric welding is a safe job, pes
: - viding that the worker obzerves certain simple rules:
He must avoid ultraviolet light from the arc and his skin, especiz’

s hands, face and neck must be protected. We have no fault to find with (-
conventional safety practices with regard io these items.

He should not weld in confined spaces, like tanks, unless they are we:
ventilated, or unless he is supplied with an air mask.
: If the concentration of visible fumes is kept within reasonable limi:.
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 s-;
constant ratio. They are not. But low concentrations of visible fumes, syt

T

‘.

4 as 20-5 mgs./en, m., preclude any possibility ¢£ narm tron: breathing gas.
o eous impurities,
F We had formerly a second fellowship, held by Leslie Silverman, bu:

this was stopped at my suggestion because Mr. Silverman was appoints:
Instructor in this School and hud to devote a large part of his time to teach.
ing and not to the research in which the Foundation was interested. How.
ever, his original thesis work, made possible by the Foundation’s generoziir,
will be published.

The purposze of Mr. Silverman’s work was to study the factors affecting
hood design for single-slot unheated tanks, such as those used for cold-
} plating, pickling, zcid-dipping. alkali baths, and wash tarks. The effeet of
E temperature and of solvent characteristics on ventilation requirements,
- together with the performance of deuble-slot hoods, is being studied further.
o Ventilation requirements {(Q) of unheated tanks with lateral exhausis

% were found to vary as follows:
“ Unflanged hoods .... Q = 2.3 {width)2-23 (length)¢$s (velocity)?
‘ Flanged hoods ... Q; = 1.9 (width)’-3 (length)07 (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 affect greatly the
characteristics of hood performance, but may have an important effect on
evaporation and entrainment of liquid. .

1 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 biocchem-
ical, 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
a1 lacking.

I am aleo informed that our Enginecering Committee next vear will be
able to make the survey of exhaust systems which we projected last year

e

. - v 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
- 4 ! 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 the Jour-

nal, it js 2 most desirable cooperative effart. We exchange data ail the
time and cach helps the other materially in the abstract work, therchy
considerably reducing the cost of the combined effort.

* 3 There is one item in which I would bespeak your support if it should
NE . come up. In the general field of industrial solvents, particularly of common
4 organic solvents, new ones are being introduced continually, Every now anad
L_j'j then a lawsuit such as this will arise: An individual, unknown to bimself,

has a tnbercular lesion. e receives an exposure to some solvent vapor or
perhaps an irritant gas as from eleciric 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 perfectly natural. You have experienced such suits.
We may have our opinions about those things, but to prove them is a ver)y
difficult matter. I can number in my own experience two or three such
occasions. The proof of the thing is highly 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 obtamnd by
research, especially at Saranac Lake, of the type that Gardner has done so
successfull,v with dustsz, namely, the treatment of experimental animals
inoculated with tuberculosis virus in accordance with Gardner's teehniqgue:
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 that vou can and it is being done with great
success in defending unjust claims. It is the one way you arve likely to be
able to answer the problem with even a shadow of success.

1 think that the Foundation could very well interest itself in that prob-
lem. It is one which is most vital to the engineer, because sometimes we are
called upon to take responsibility for a ventilation installation which we have
put in in the utmost good faith. Later we find that the individual 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

l right.” T don’t t,unk it is our fault, but nonetheless they hunt around for
blame and they pin it on us, sometimes with a good deal of success.

: ’ I note in the program that at the conclusion of what I have to say, and

we have reached that point, the meating is open for discussion. If I or col-
leagues in the audience can answer questions on these matters, we will be
glad to do so.
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3 DR. MILES: When you discussed the effect of these fine dust par
e on the liver, in what way did you say the dust was got into the raj
N Injected?

" PROFESSOR DRINKER: Yes, into thc ear vein. That is an old

o4 nique that has hecen used for many years in the study of toxicity of va:
... types of dust. Of course you can produce fibrosis from silica in various |
" of the body. Putting it in in that way it can be done with precision
<3 . with quantitative accuracy. The reason we didn’t dust these animals b,
::"i air-breathing route is because the samples of 0.6 wmicron dust were mens
_ literally by the milligram and not by the gram and we didn’t have enc

dust to permit inhalation experiments.

) DR. WILKIE: I'd like to ask Mr. Drinker if he did find anything i
ungs.

PROFESSOPR DRINKER: Not of any consequence. They showed si
evidence, macroscopically, of fibrosis.

DR. SELBY: If it is so difficult to make this finc dust does it actt
exist m industry?

PROFESSOR DRINKER: Yes. That is a very good question and a »
practical ore., The trouble is that fine and coarse particles are intim:
tied together, and what we wanted were the individual sharply defined {
tions. In any place like a foundry or mine, all zir-floated dust will con

:'.-;--4 plenty of the 0.6 micron dust. We wanted to get it by the milligram
AL gram if we could, and to get it and separate it from the other size
‘; ‘ extraordinarily difficult. It is very tenacious. Theyx 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 lungs
mean it would cause fibrosis in the Jungs were it breathed in.

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

PROFESSOR DRINKER:"H you breathe it in, the most impert
damage will be in the Iungs, whereas if you take it jntravenously the impr
ant damage is always in the Hver,

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

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

MR. BAILEY: Isnt that something new?

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

DR. LEROY U. GARDNER: May 1 say a word about this?

This subject (toxicity of fine particles) that Professor Drinker %
reported this morning is one that we have investigated also. You confir
the findings that we have alveady made with the exception that we felt th
if you allowed particles up to three microns in diameter to act long enou
they would produce definite and progressive changes in the liver. I ha
forgotten how lung your maximum observation 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 woerked 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 Drinlker has used as 2 test organ is one that we
have used also. YWhen 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 quantitics. We
tried 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 pgiant cells, and
what not, but no fibrosis developed. There was not enough of the very fine
silica in the lungs io cause any death of tizsue. While it is perfecliy wue
that the finer the quartz 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 inhalation.

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-
cerncd 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 npper limits of activity.

PROFESSOR DRINKER: I think that engincers 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-
ial that we ought to.

In defense of my having infringed on the field which Dr. Gardner has so
well covered, I should like to say that we were guided in our choice by the
fact that in the experimental work which he cited, T am distinctly under the
impression that he siopped 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

{o me.

MR. FRAZIER: T 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 is so 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 look
very well if you look orly in the bright field become very bad if you look
only in the dark field.

PROFESSOR DIINKER: In defense of the present counting technique,

which js light field and does pay particular attention to materinl that is
bigger than one micron, the results of such counts, when they show high
dustiness, correlate fairly well with such data as e have on incidence of
silicosis and the like. After all, dust counting as it is done todny is not
to measure how much dust is in the air. It is to estimate what the «ilicosis
risk is, 2nd from tho present way of Jooking at things the two bhaven’t a
whole lot in common,

From the standpoint of precision, T agree very warmly with Dr, Frary.
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 by experimentation?

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

DR. GARDNER: We have tested the effeet of diatomaceous earth by this
method and found that it is capable of producing a progressive fibrosis that
looks very much Jike that caused by quartz. That is the only form of
amorphous silica that I know of that will produce this reaction.

It has been sugpested 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 brought into con-
tact with the tissues the tubes’ surface is added to that of the outer surface.
All the other amorphous siliczs that 1 know of are incapable of producing
a progressive reaction. A few of them cause a little chronic inflammation,
but that tends to subside rather than progress.

PROFESSQR DRINKER: A vear or so ago, at the Iast Saranac Silicosis
Symposium, Dr. King, from England, took e, among others, pretty severely
to task for the unscientific way in which we made dust estimates. Kis
language was diplomatic, but the implication was that we were somewhat
stupid and that the British method of thermal precipitation, which caught
very easily the fine materials of 0.5 microns, was superior to ours. Dr.
King said that their technique deliberately ignored the bigger sizes, say
above three, and took the finer ones, whereas the impinger did its best work
beginning at about two microns and poing 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 cap 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, Chaitman of the Medieal Committec.
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REPORT OF THE MEDICAL COMMITTEE
A. J. LANZA, M. D, Chairman

i 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 2 comprehensive record which will show
the extent and nature of sick absentecism in industry. The importance
of this is self-evident when we consider the enormous econuniic loss involved.
We will hear in detail of this activity from Dr. Gafafer, who is on our pro-
4 gram today.

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

Re © We also have continued to support the extremely interesting studies on
3 the effects of toxic materials on the living tissue carried on 2t the University

of Pennsylvania, which will be deseribed to you in detail by Mr. Haagensan.

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

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

.
M s o o v b AL & an & 4 PR

‘ For the coming year we propose to carry on our studies in sick absen-
3 teeism, in cooperation with the United States Public Health Service and
1 l with those member firms who have requested participation in this under-
teking. 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.

LNyl

-3 ' . . . .
3 ! I should like to discuss very briefly recent advances in the status of the
R industrial health program throughout the country.
- .“ . The American Medical Association, through its Council on Industrial
3 Health, is continuing its various eforts in this field. The Council not only
k3 carries on cducational and informative activities at its headquarters in

e Chicago, but has inangurated a broad campiigm-of education through the
state and county medical societies all over the country, having in mind par-
ticularly the needs of small plants wherein, as you know, some eighty per
cent of all our industrial wage earners are employed.

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 and
financing fundamental research in industrial health problems, without which
continued progress in the field of industrial health is not possible.

A committee composed of Mr. Ahearn, Professor Drinker, Dr. Cranch
and myself, representing the Air Hygiene Foundation, recently went to
‘Washington and had an interview with Governor MceNutt, who is at the head,
. as you know, of the Social Sccurity branch of the Government. We went to
see 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 te Governor McNutt was to try to make the respon-
sible people in Washington appreciate the importance of industrial health
work in industry and to prevent as far as possible industrial physicians,
$ndustrial hygienc enginreers, industrial safety men, and other technicians
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being diverted from theiv activities in industry into some other form
ernmental service,

Yurthermore, we also hoped that the industrial physicianz, the i
hygiene engineers, the safety cngmeeza, and others, who carry
enornously :mpoz tant work, which s just as essential a part of o
defense as carrying a gun, “ould receive some credit or some reca;
so that they might not feel that they bad not been doing their par:
geneval defense program.

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

The National Association of Manufacturers is continaing its activj
stimulating and educating its member firms. This association alse is p
its emphasis on the needs of small industries.

On the official side, we have the Division of Industrial Hygiena
United States Public Health Service. I don't have to talk to you ak-
importance and far reaching activities of this division, which have beer
ifested by the energy and thoroughnes with which they have been
mental in setting up divisions of industrin} 1..,,;cuc in some .“Irt'
governments. Every phase of health in industry is covered in the
of the Public Health Service.

The Department of Labor, through the Bureau of Labor Standard
the Bureaun of Statistics, is continuing its important activities in the &
industrial health, both through field work and educational publicaticns.

Now conres a new factor in the field, and I am referring to the C:
on National Defense. Industrial health is 2 major portion of the nz:
defense program and is contained under the Health and Medical Conir
of the Council. The Health and Medical Committee includes a sub-con::
on industrial health, the importance and scope of whose activities carn:
overestimated. Two members of the Medical Committee of the Air Hr.
Foundation are also members of this Industrial Health Committes &
Council on National Deferse, and one of them, Dr. Selby, is the Chairm:
the Industrial Medical Committee of the National Defense Council.

This committee is tied in with the National Recearch Council on i
hand and with the military services on the other. ILiaison officers have
detailed to work with the committee by the Nationul Research Cournail
by the Surgeons General of the Army, the Navy, and the Public I
Service, s

At no time in our history has the health of the industrial w=
whether he may be cmplo; ed in plants owned by private industry or in
operated by the variouns dcpartments of the national government, rec—
so much cavefu! consideration 2z 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 perms-
foundation throughout the United States.

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

Physical selection is an integral part of the program, app!vmv tn ¢
jan as well as military forces. The present employment examinat
becoming more thorough and thereby move valuable for dingnosis ant’
for therapeutic purposes. The importance of this, from the standpsi
public health, is inestimable. _

Many men with minor and even major defects must be utilized 2
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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 from work but to determine what kind
of work they ean best do and to provide adequate medical 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 tubereu-
losis and other general organic diseases—recaive adequate care, 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 a 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 towszrd 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 absentecism study.
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13 FOUNDATION STUDY OF SICK ALBSENTELISM IN INDUST
. E DR. W. M. GAFATFERY

. ‘ Since the last meeting of the Medical Committec progress I
. made in connection with the solutien of various problems raised by 3

. posed study of sick absenteeism among the member companies of o
. i Hygiene Foundation. Thus far 15 companics, representing approxi:.
-’ 60,000 employees, have indicated their willingness to cooperate in tie -

] the disability pl'\ns of these companies including principally mutes’
1 benefit assocxatwn.\, managed either by the empIovccs or the compayy
3 contracts with Jife insurance companies.
1 The Manual, “A Proposed Plan for the Revording of Industrial 4
teelam," edltwn of \Ia\ 1940, prepared by the Dx\'lslon of Inauatrml L;..

'

3 tives of \'arious member companies at the mceuinz of ’\Ia" 27, 19,0 ,‘;
explrined at that time that the plan as presented in the Manual wz,
objective which should be aimed at and that for the tima2 being suffici
N be supplied by the companies agreeing to cooperate with the Foundasi.
. make possible the analysis of 8 calendar day or longzer disabilities by <2
] and specific for color and sex. In addition it was strongly emphasizes -
g the number of employees under observation should be made availz®
% . coler and sex, to make possibie the caleulation of rates. The numt.:
workers under observation includes those workers, and only those '.vc-.'}'
whose absences would be reported should they at any time be absent
calendar days or longer. Thus the analyses with re;pcct to age, oceurp s
and department would be reserved for the future, and only diszbilitie:
calendar days or longer would be included.
The Medical Commitiee has given thougl:t to the matter of the met.
.3 ology of reporting the requisite information on the absences hy the e
3 ating companies to the centrzlwflice. It was agreed that the clerical
should be reduced tc the lowest possible minimum. For this reasoes ¢
punch card method of reporting as indicated in the Manual was scrutin-
and seme wembers of the Committee scemed to favor the substitution ./
simple report form devised to carry the information on a dozen or s
sences, the filled-in forms to be used by the central office in the punchits

P TP SO

b}

¥ ' the cards. MMoreover, in the meantime practical knowledse of the apy.-
3 bility of the punch card method of reporting has accumulated. This exr-
i jence has shown principally that the use of the punch card outside of @ .

central office has necessitated the repunching and rewriting of not a s=>
number of the punch cards submitted for analysis. It is therefore r(-c'-’j
mended in the interests of reducing clerical labor to a minimum and to o+
the possible maltreatment of punch cards that in the matter of repor irre
form be substituted for the punch card. The decision to use a reporting {
instead of a punch card leads to a number of consequences not en
unfavorable. Thus, it will be possible for a company to keep copies ¢l
reporis, cases will be less easily fost, not-ended cases will Le more e
checked, the punch card in the ccntral office can be made more flexible
special studnes, and punching will be facilitated.

The form referred to has been made. It is in two parts: Form 1 car~3
information on all & calendar day or longer absences that terminated dur

*
<

* Senlor Statisticlan, United States Public Health Service.
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a particular month, while Form 2 carries the information on those absences
which may have begun at any time and were carricd 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 observed that the form refers to a partics
1 ular month. There is space to enter the aumber of workers undeyr observa-
tion by sex and color, and the various items velated to 14 absences. These
items include for each abscuce, the employee's social security number, his
color, sex and age, the date of beginning and date of termination 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

-

A

The guestion now arises of the content of the tables which might be sup-
plicd by the central office 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 emplovee, and the severity rate or average number of days 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 compared .
with all cooperating companies, It is recommended further that the 2 rates
involving time cover a whole year and be preseni2d by cause, specific for
sex and color, and showing a comparison of & particular company with all
reporting companies. With respect to some of the tables it would be neces-
sary to combine specific causes when the exposzed population of employees
is too small to vield data of a magritude sufficient for the caleulation of
reliable rates. Thus the number of workers reported upon may be so small T
that meaningful rates will not be vielded {or specific causes in which instance
it would be necessary to express the rates for broad cause groups only, such
as respivatory 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 recomamended in the reporting of absences of B calen-
dar days or longer cauzed 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 provition for the number of workers exposed, Forms A :
and B as described in the Manual may be ignored for the time being. -t

y: “to work,” D for “Died,” M for “employee received Maximum benefits,” O for
3 #Qther terntination,” and U for “Unknown.”

;: l The front and back, respectively, of Form 2 are shown in Figures 3 and
S 4. This form, which is the second part of the reporting form, is used to
' I report those 8 calendar day or longer absences which were carrind vver into
g } the following month. ‘there is sufficient space to carry 23 unended absences
s l and the particular items covered form a 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. .
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(This report was illustrated by lantern slides.) :
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Please sce other aide

FORM 2

ABSENCES CO

Nanie of company

Sheet N

NTINUING INTO TUE MONTH oF November, 194

XYZ Manufacturing Company

ing margin
Do not write in this space

Bind

Employee’s

Date Reason

SSocsgtl Cotor | Sex [ Age abssnce for Diagnosis
ecurity began - absence
Number

123-45-6869

W ot 36 | 9-15-40f S Appercdactony

123-45-6559

N F 32 |10- 1-40{ N Broken Ankle

123-45-6832

0 | 35 {10-15-40f N Ptomainz pois:

|

Signed

Figure 3.—Form 2 filled in. (Original size 8" x 10.5")

WAty 'Jl""“:‘i‘."l-“ll\‘,‘ et

John Doe L 15w
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FORM 2
: . ' This Form applies to absences of 8 caleadar days or
. ) 8 longer on account of sickness or non-industrial injury
' among the group of workers under observation.
) The Form is designed to carry information on those
. absences which may have begun at any time and have not
g as yet termirnated. The absences are, therefore, those
: whose records are carried over into the month following the
3 - current reporting month. .
2 Instructions
2 COLOR: Insert the appropriate letter. W == White, N = Negro,
O = Other.
: SEX: M = Male, F = Female."
AGE: Enter age in years at Jast birthday.
DATE ABSENCE BEGAN: For example, 10-14-40.
REASON FOR ABSENCE: § = Sickness, N = Non-industrial injury.
. ;
I DIAGNOSIS: Give the primary cause of disability; complications should
é also be recorded. v
> -
fi
.'l‘
5 P
3 Division of Industrial Hygicne, National Institute of Health, -
& United States Public Health Service
2
¥
/4 ¢
Figure 4.— Back of Form 2
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DR. LANZA: The next paper is by Dr. Gardner, dealing with
research at Saranac Laboratory.

INDIVIDU AL 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 which I believe may have some practical significance.
is the ore question as regards silicosis which I still believe nceds furth
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 able to contr
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 imporiant for us to kus
whether there js such a thing as individual susceptibility to the action ¢
silica dust, and, if it exists, whether we are able to deteet it by any metha.
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 it
action and 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 th
same in every individual. It is pretty common experience that out of an:
group exposed to silica dust only a small propurtion of that group will react
With the high silica exposures of hard rock mining, we find that pretty mud!
the world over only about a guarter of groups, as a whole, develop demon:
strable siiicosis.

It is also true when we bredk down exposures for individuzl] groups that
we find that the longer men have worked the more of the particuiar group
will be involved. It is-also true that the higher the concentration of silica
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 prefiy severz
exposures and yet they have escaped. It is also true that there are some
individnals who seem to be exposed to relatively slight amounts of silica
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 Jymph nodes of z
granite cutter 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 years in the same indus-
try with apparently egual 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 magnification from the same lung to demon-
strate the quantities of dust in cells colleeted 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
lungs.

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

Slide No. 6—D>Minimal silicosis, too slight to be demonstrable in ante mor-
tem x-ravs, in an iron miner employved in the same mines, at the same
job, for 30 years. Most of the reaction consizts of foci of pigmentatisv
without fibrosis. Only 2 or 3 minute nodules of silicotic fibrosis are seen
in this entire section.

Slide No. 7—A localized focus of tuberculosis in another part of the same
Jung shown in slide 6. Herc the presence of preexisting tuberculous
reaction has caused the vetention of unusual amounts of inhaled silica

. angd iron resulting in localized silicotic nodulation. The silica, acting on
the latent mnfection, has caused it to progress after a time. The section
denmonstrates 2 focus of active tuberculosis which iz about to break
down and form a cavity. During life an x-ray picture would demon-
strate only the overshadowing tuberculons changes. ’

Slide No. 8—Another instance of the effects of inhaling silica dust into a
Jung with a latent focus of tuberculosis. Occupation: sand miner for
15 years. Death from tuberculosis which progressed fairly rapidly
after once it had become reactivated. Evidence of silicotic nodulation
largely confined to parts of lungs about the old focus of infection.

Slide No. 9—Another section representing conditions in other parts of the
lung 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 lymph node reveals extensive
silicotic changes. Presumably there was insufficient fine, silica dust
generated in this occupation to have affected &' normal subject. The
individual illustrated retained effective quantities only in the region of
a partially healed fuberculous 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 sificosis in the lung of an
individual exposed to dust containing calcined gypsum and quartz,
There is a slight amount of pigmentation about the lymphoid tissues
within the lungs but no fibrosis. In the Iymph nodes at the root of the
Jungs are clusters of silicotic nodules. 1In spite of a theoretical silica
hazard which caused us considerable concern in surveying the plant
where the man had worked, no effect is apparent in his lungs. He has
no scars of old tuberculosis and his lymphatic system has drained away
such silica as he has inhaled. Only his lymph nodes show evidence of
reaction and in this location the effect is harmless.

Slide No. 11 comes from the lung of a man with a history of exposure as
& sandblaster for 7 yvears—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 years as a coal miner. An ante mortem X-ray
of his chest sbowed no evidence of nodulation. This section, typical
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of the rest of his lungs, reveals only minute areas of black pigmenta.
tion without fibrous reaction. here is no evidence of silicotic nodulu.
tion. Apparently his previous exposures had conditioned his lungs tq
the silica subsequently inhaled in sandblasting so that they did not react
by forming fibrozis. While there had been some dyspnoeca the man wys
well along in years and it is doubtful whether inhaled silica was the

cause,

The slides just shown are examples of the alsence of generalized reac.
tion in the lungs of individuals expozed to concentrations of silica dust that
are theorctically 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 prohally
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
rapidly in only an exceptional member of a group. Thais young manm,
still alive, had worked for 3 years in several talc mines where evidence
of typical silicotic nodilation is never found. He then began drilling in
a hard rock mine but was not examined until 3 months later. 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 kave pro-
duced silicosis but not after 3 months’ exposure. Apparently the prev.
jous exposure to tale had conditioned his lJungs so that they reacted
with surprising rapidity to subsequently inhaled quartz. One might also
imagine that his tissues were unduly susceptible to silica for others in
bis location with similar histories have not had the same experience.

There are various theoretical explanations which have been 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. Somctimes that may be the case. Somietinies it may be true {hat
the modifying action of other minerals associzted 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 you recall, proposed the hypothesis that some individuals had
better noses than others. In somc 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 nose as a filter.

Professor Drinker and his students made a 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 host factor is that of coincident infection of a chronic
nature. We all know that scars in the jung 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 experience to all pathologists to find in the top of the lungs old
scars that are deeply pigmented by the soot and coal that most city dwellers
inhale. It is also comumon experience to find variations in the amount of
dust that is eliminated from the lungs by the lymphatic drainage system
and deposited in these Ivmph nodes.

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 elintination.

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

The Sararac Laboratory, during the past 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 where 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 evnr-rd for the same periods of time do varv in
their capacity to react. This iz 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 rabbits after four and a half years’ exposure 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 this 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 gencraliied discrete nodulation through-
out his Jungs. Another on this slide has a slighter degres of the same
reaction, and another has nothing that I could identify as silicotic.

Slide No. 14—\We determined the amount of quartz in these animals’ lungs,
using x-ray diffracticn, which we have been 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 & smaller amount of quartz. The third shows just a faint sugges--

tion of the heavier quartz line. It is very, very 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 atmospliere decreases.
We found with our mixture of caleined 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 I have just shown you the factor of infection has heen excluded.
haven't discovered whether there is any variation in the structure of
upper respiratory tract in these three rabbits or others like them. It
pretty difficult thing to do. We have tried to find out, but without
success,

We have thought of the influence of differences in the efficacy of
lymphatic drajnage system of different animals. We are attackine
problem by comparing the relative amounts of silica in the lungs and iy;
nodes of animals exposed for the same period of timez under practic
identical conditions. We have also considercd 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
in these fields.

In Slide 15 you see an example of the effect of a healed tuberculous scu:
retaining dust within the lungs.. The scar, which extends from
pleura to the root of the lung, is heavily pigmented with iren ¢
Similur effects have been illustrated by the cases with more active
fection just shown.

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

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

fibrosis involves the Jymph nedes draining the pigmentced part of the iz
Possibly the central obstruction in the node or the pressure on the deli:
lymph vessels inside the Jungs has prevented elimination of the inhaled d.

These effects all have to do with chrounie infections but the acute o
are also puzzling. One frequently sees very little dust in the lungs of 4
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 davs z
could have excrted no effect upon the dust inhaled previously. Was ¢
infection present in Jatent form from the time when the animals were pla-
in the dust room, or did these particular individuals possess some peculiz
ties which prevented dust from accumulating in their lungs?

Slide No. 16 jllustrates the effect of subacute bronchitis in white rats
excluding dust from the lungs. It demonstrates the effect of expo:z:
to quartz dust in four of these animals. Two with no trace of infecti .;
present well-developed silicotic nodulation; two more with subac. ©
purulent bronchitis show none. Apparently the secretion in the brow
has prevented effective guantities of silica from entering their luss
In view of such observations™in animals it is possible ‘that the chrot
bronchitis of which human silicotic subjects complain may be a pr
tective mechanism.

We have also considered the possibility of variation in innate capac.
of tissues to react to silica. To make certain that the same quantity *
quartz particles reached the tissues of every animal we have employed t-
intravenous injection technique mentioned by Professor Drinker this moem
ing. We have substituted guinea pigs for rabbits because we could ativ™
to use a much larger number of animals. First we determined the minit®
effective dose of quartz that would produce reaction by this pathway. T2
we injected 100 of these animals with a measured quantity of a suspen::*
of carefully graded 1 to 3 micron quartz particles. All of them will be kit
after one year and their splecns, livers and lymph nodes will be analy:™
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 silicotic fibrosis
observed in three of the guinea pizs 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 reaction scattered through it. The second has
somewhat larger ones and in the third the nedules 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 varictions in capacity to react to silica are
responsible.

We have tried to find out wherein these differences might lie. We have
felt that possibly the diet of the animal might affect 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 deficieney diet, exposed them to quartz, but we have
found no difference in their capacity to react. For this reason, I think we -
can exclude C deficiency.

Then we tried vitamnin B and its effect. We did this because some one
had shown that feeding high vitamin B diets would prevent the development
of cirrhosis of the liver by various irritants. We were getting cirrhosis of
the liver by injecting quariz into the blood stream, as Professor Drinker .
showed you this morning. Feeding vitamin B did not do very much. It
prevented 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 filfering
mechanism were very important in determining whether one individual got
more dust than another. 1 also feel, however, that the effectiveness of the
Ivmphaiic drainage mechanism has to be taken into account, that old healed
infections may alter the efectiveness of drainage and zllow 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 discuss. Perhaps some of them would have inter-
ested you more. We have work progressing in the ficld 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 arc 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 set up as an atmospheric dust is not inhaley
appreciable commtratwn, and does not produce any dangerous effects uj
the lungs.

As Professor Drinker indicated this morning, I believe there §s a r.
ficld for investigation of the ecffects of various respiratory irritants us
tuberculosis, I have been so impressed myseclf, as probabiy most of =
have, with the growing importance attached to tubereuwlosis in indas:
that we have proposed this year, in place of the regular silicosix \vmpu.‘.:
which we have held from timie to time in Saranac Lake, to ofer 2 sympo.:
on this subject. There seems to Le a very considerable interest in the -zr.
lent and I think we can assemble a group of speakers who would make
definite contribution. :

The symposium might be developed along the foilowing lnes:

An introductory review of the .fundamentals of tuberculosis and i
diagnosix; the routine methods of control; a discussion of the known fac
influencing tuberculosis susceptibility, theovetical as well as practical.

Then 2 presentation of conditians in different industries where statistic
evidence - 'rates that the tuberculosis rate is hign; an analysis of tha:
industries to discover whether industrial factors are responsible.

Finally, a discussion of the subject of control from insurance and co:r
pensation angles.

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

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

DR. DAVIS: T should like to ask if in the development of this wort
there does appear to be another illustration of what Jerome Alexander !
spoken of as the “optimum colloidality.™ He points out that a great mar:
phenomena, when plotted against particle size, as you go down in partich
size go up in intensity. As I understand the discussion this morning, you
get a marked increase in the silicosis effect when vou reach a particle size
of three microns or less. Then away over on the other side you la’e
practically none at all, I wonder if that might represent & method of autack
or if it has already been proved or disproved.

A further factor that scemed to occur this morning is this. I wonder
if there is an item of erystallinity in our silica. We know we have siiica
occurring in different forms. Cristobalite is the only one I happen to
remember now. I was wondering if'the effect had been associated with ox2
or other or is it independent of the crystalline forms of the silica presented
Are there manifestations that that may be a suitable attack?

I personally would be greatly interested if you could putline, if possidie. .

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

I-hope I haven't covered too much ground.

DR. GARDNER: The first question dealt with variations according =
parttc'e size, such as Professor Drinker discussed this n'ormng 1 thins
that is unqvesnonablv true. The smaller the particle injected into the tis
the more active jt becomes. As far as inhalation is concerned, presumalsy
there is an unestablished lower limit of particle size beyond which we do net
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have to be concerned, beecause the particles smaller than this minimum size
will be exhaled again about as fust as they are inhaled. Dut in the inhala-
tion experiment which 1 was discussing I don’t believe that 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 sufficient
quantity of fine particles at all levels in our dust house to produce disease.
The cages arc not aver five feet abave the floor in any place and the lowest
one is ahout eighteen inches above the floor. Furthermore, the animals are
moved around from time to time, so that they have exposures at different
levels. I therefore feel protty strongly that it is a difference in host factors
that is responsible for the variation in the animals’ tangs that you saw rather
than any difference in the atmosphere or in any dust in the atmosphere.

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

Does 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 ¢Ffect might be by injection techniques that already have been
discussed. We have found that normal quartz, the cryptocrystalline 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 tvpe of reaction. Opal, which is now
reclassified as eryptocrystalline rather than amorphous, as they used to tell
us, will produce a moderately severve type of reaction when ground, All of
these tests were made with materials ground to one to three micron particle
size and all injected in the same dosage.

As far as I can see any inversion forms of quartz are just as active as
the normal quartz jtself, )

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 veaction. A few of the clay minerals will pro-
duce & chronic inflammation but this s not generally a severe one and does
not progress to the formation of scar tissue. I think there js. however, a
very real and urgent excuse for doing an inhalation experiment upon the
clays, because 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 roentgenclogist 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 heen 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.

I 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 would |-
pen, #s the result of our experienee with injections, would be that we w.,
see in the lungs evidenves of slight amounts of chronic inflammation ;

- that these chronic intlammatery changes would not be assvciated with ¢
nite fibrosis; they would not give rise to conditions which were dizah!:
However, this needs verification and needs proof. The only way I knww
getting it is to do it by inhalation rather than by injection.

Of course: we do have too the efeets of mixtures of the substane.
mixtures of free silica with other mraterials, like clays and many oth
things, that will modify the picture. } was talking at lunch this noon t.
group interested in ivon oxida and reccunted an experience which we had ..
We injected one group of animals with a mixture of cqual parts of hemar.
and quartz ground together dry in & bLall mill. Injection of 2 saline susyp.
sion of this material caused no reaction whatsoever. In the second expe
ment we ground the two substances separately, then mixed the suspensia
of particles together and injected the same quantities. We now got
progressive silicosis.

The same amount of quartz was there in both instances, but the meth.

- of treatment in the first case had necutralized the quartz. It had simg

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

. It is obvious that effects like this may occur in the process of grindi:
in industry and that inactivation of quartz does occur, so that the story isr
as simple as just having a given amount of guartz particles of a given si.

. and & host exposed to it.

MR. ROUTSONG: T was very much interested in the slide which had -
do with the sand blaster’s lungs and his previcus industrial history. Y:
said that thie previous history had conditioned the lung to resist silicost
Could you expand that a little for us?

DR. GARDNER: I wish I could. I was trying to cover my ignoran.
with a phrase. I don’t know what happened. Al I know is that that lur
had, by chemical analysis, 2 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 he that through the mechanism of the body ce!
the coal dust became applied to the surface of the quartz grains and t* -
qguartz no longer reacted.

Years ago Dr. Haldane called attention to the same thing. }e had see
a few cases where men were exposed first to coal dust and then to guart:
and nothing happenad. He thought that the effect was due to stimulatic
of phagocytes which carried the quartz out of the lung, because the coc
had stirred up these dust cells to carry the stuff out. The effect isn't a-
simple as that, because we know the quariz is in this Jung. Chemical analy-
sis shows it is there, and yet no reaction has developed.

It may be that we have something taking place in the body comparabl:
to that coating of the quartz that I just deseribed by mechanical grindin?
We know that the body tends to bring inhibitory substances into the sam
locations as the quartz, which prevents irritation. We have done qui
& bit of work, which I have discussed here before, with aluminum hydroxid
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. 1 presume that something like that has conditioned this sand blast-
er's lung.

) MR. KUMLER: Dr. Gardner, do we have to change our counting tech-
- nique in the case of silica in order to more accurately cstiinate these three
S to onc-half micron sizes?
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°. I DR. GARDNER: I doubt whether we will. As Professor Drinker said
: this morning, our method of control seems to work. Probably it is sufii-

ciently accurate to establish what we need to know about dust in the atmos-
a phere. If 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 there are there, Lut the engineer probably
doesn’t need to know because his present rules of thumb seem to take care
of the situstion. 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 field parti-
cles than those observed by light field, we think there is sanitary signifi-
cance to the variation. But I doubt \\‘hether it is necessary to change.

- DR. HAYTHORN: I should like to add one comment. I have scen a
: number—1I 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. That is, there is plenty of pigment there—
coal pigment, 1 think, largely, We incinerate the scctions and put them .
2 ) under the petrographic microscope. There are plenty of silica erystals .
5 there and yet there is no nodulation in the lung. S
That has caused me to wonder what is the difference—the actual d1ﬂ'er- o ’
ence—Dletween silicosis that is prominent, as Dr. Lanza himsel has shown
in his surveys, in the anthracite mines in the east and the biteminous mines
that we have in this district. We do get the silica inhaled and we do get
the carbon there in large quantities. While T have seen more of it since
they have been sending in a good many lungs on accotunt of compensation
than I did previously, the 2ctual silica nodulation is net common in this dis-
trict in coal 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 blasters lungs, within the Iast
two weeks, that is as typical a case of silicosis as T have seen. There is
something in connection with that soft coal dust inhalation and the pres-
ence of silicosis in the lungs and its effect.

DR. GARDNER: I suspect, Dr. Haythorn, that some day we will have
2 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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$ FURTHER DEVELOPMENTS OF THE OBSERVATION OF THE
4 REACTION OF LIVING TISSUE TO, SILICA GRANULES
. R IN THE LIVING MAMMAL
. . ELIOT R. CLARK, M. D.* and DARROW E. HAAGENSEN, M, S~
~ 5 ’ During the past year additional work on the observation of the reactin.
. 4+ of living tissue to silica granules in the Sandison-Clark rabbit ear chambe,
4 bas been carried out along two lines. .
/1 First—A more detailed study of cellular reactions haz been recordes
particularly with respect to macrophages and giant cells,
3 ) Second—An additional sample of silica obtained through the courtesy o
) Dr. L. U. Gardner, Director of the Saranac Laboratory, has been used. Thi.
“ sample was 1004 SiO, of particle size 3x or less in diameter.
2 The results may be illustrated by a number of slides considered to b.
¥ representative of the large number of photographic records obtained in th.
* past 12 manths,

ok
)

* Series A
E « This series of slides at a2 Jow magnification illustrates two points:

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

Slide 2—Four days later the blood vessels and the connective tissu:

- 3 -have grown downward leaving one of the silica fields in a vascularized area.
] Slide 3=-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 silica had been inserted purposely in a lower vegion 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.
However, as the first peint, the growth of blood vessels and connective
» . tissue had not been influenced by the presence of the silica in this centrx!
- field. If the silica particles had through some mechanism caused rapiid
R comnective tissue growth the growing edge would have been uneven in the
& central region. This was not the case.
= : Slide §—0n the 68th day the chamber connective tissue bed had a cleor
’5-‘_5 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, while
the rapid tissue growth took place to fill in the space, there was no indica-
tion of unusual connective tissue growth in the region of the large central
silica field during the same period 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.

.

* TNepartmient of Anatomy, School of Medivine, University of Pennsyivania.
(Read by T E. Haugensen.)
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Stide 7—In this slide the particles were seen 7 days after placement in
the chamber.  They were widely dispersed, mostly within the phagoceytic cells.
Slide 8—O0n the 24th day the grouping cficet of these silica-laden cells
was scen. This point has been checked a number of times in other chambers.
Slide 9—On the 96th day the field of eclls was dispersed. The connec-
tive tissue pattern was not influcnced by the prescrce of the silica field and
there was no indication of a concentric arrangement of connective tissue

fibers.

Series €
Stide 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 Tth day

fairly evenly distributed.

Slide 11—On the {3th day the field was in the stage of aggregation of
the living cells with their contained silica. v

Slide 12—On the 95tk day the field was again in the dispersed phase.
There was nu indication of a specific response on the part of the fibrobt~~te

Scries D

For contrast this series 1llu~trates the tissue reaction to a comparatively
very largc 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—On the 71zt day the field appears relatively stablle.

Slide 15—0n 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 free of silica was
taken. The connective tissue differentiaticn 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 a cham-
ber in which silica sample A was vsed was tal-.en 151 days after insertion
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 periud of 8 weeks the movements of a large multi-nucleated

giant cell containing a number of small silica particles were recorded.
Slide 19—On the 46th day the cell was rather famtlv visible with the
previously ingested small silica particles.

Slide 20—On the T1st day the cell was larger in diameter and the
silica particles were more clearly defined. The cell had moved upward over

a large venule,
37
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Slide 21—0n 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—On the 108th day the cell was obliterated. The siliea parti-
cles which had heen ingested 8 weeks previously were then either deposited
on the conncetive tissue bed, or taken up by phamocytic action of muacro-
phages. There is no evidence of any irritating residuc left by the ccgencr-
ation of the giant cell,

Motion Yictures

Several references in the literature on silicosis indicate the sticking of
leucoeytes to the enduthelial cells lining the blood vessels in regions where
silica particles are present. The film about to be shown was taken of a
silica field in the living tissue of a rabbit ear chamber. The incorrectness
of that conclusion reached from dead tissue studies of rahbit ears is evident
from the film, The cilica had been placed in the chamber several weeks
previously. The last part of the film was taken of another chamber by Dr.
Clark. This illustrates sticking of leucocytes caused by artiticial means
and not Ly the presence of silica particles.

Conclusions

It may be concluded from observations for a penod as Jong as 370 days
following a single insertion of silica granules in a series of rablnt car cham-
bers that the following points are evident:

The endothelium of the very extensive complete vascular system found
in various chambers does not show inecreased growth or differentiation into
epithelioid cells.

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

Neither the lymphatic capxllar:e; nor their contained cells show a spe-
cific response to the presence of the silica particles in the living connective
tissue,

Visible reaction to the sﬂma has been almost exelusively confined to

macrophages. As describad last year, these cells take in or phagocytize the
silica granules in varying numbers, and retain them for wecks or months.
They become very shuggish in their movements and show a pronounced ten-
dency 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 Jater stages, there are seen many giant cellis. TheY do not develop
until after the macrophages have taken up most of the silica, and are prob-
ably formed from macropiiages, 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 mayv 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 left in the tissue or incorporated in connective tissue fibers.
Following the disintegration of giant cells there is no visible evidence of
& deposit of any irritating residue.

It should be pointed out that giant cells are invariably obqerved in the
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chambers in the rablit's ear whether or not silica granules are present. It
should also be mentioned that the supply of macrophages - is probably inex-
haustible, since they undoubtedly come from the large mononuclear leuco-
eytes of the Llyod stream vhose number remains constant normally, with
replenishment to escoss following depletion.

The pattern of the conneetive tissue growth in the newl‘l:m}‘ood of the
silica injeetions shows ne noticeable difference from that in other re,.:mh
or in chambers without siliva.. Whether the groups of silica-containing cells
are large or small, nothing has been seen, either in our living specimens or
in those of our preparations which have been fixed and stained, which indi-
cates even a tendeney toward the appearvance of the typical silicotic nodule,

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

DR. CLARK: The results of these experiments are not considered by us
to be necessarily in conflict with the results of the injection experiments of
the many investigators who have described the formation, in 1allils an
guines pigs, foltowing intravenous (Gandner, Shmpson and Strachan), intra-
peril:oneal (Savers and Miller) or subcutuneous {Fallon 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 foilowing injections of many other types of granules.

Rather it seems to us that the absence of the typical reaction in the
particular set-up of our experiments furnishes an unusuzl opportunity to
investigate the various possible sccessory factor or factors which apparently
must be added to the simple lang-time presence in the tissue of silica gran-
ules, in order 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 col]omal silica which may have an effect upon the tissues;
(2) some sort of slowly developed diveet toxic action of the silica 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 is produced not in reaction to silica alone but to silica along with
something else: living bacteria such as tubercle bacilli or their praducts,
gaseous substances, or various other chemical substances. Each of these
hypotheses is held by one or more active investizators or group of active
investigators at the present time. Al of them are in need of crucial testing.

In anticipation of the desirability of having available an arrangement
by which, in addition to having access to the living tissue for the insertion
of granular substance:, we might have & container, open to the tissues, we
have developed a combiration chamber which makes this possible. Without
mechanical disturbance to the tissue, we ¢an 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 prolenged action of fluid substances, which

* (Fallon and Bunting descrile nadules formed in the enars of rabbity six monthx
after single subettanc o ny (picctions of =i, and cautien agalnst the use of too
large a dose—in which cave the grinuki masses seem to act only as foreign bodies,)
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cannot be achivved satisfactorily by >ubcut.meou:. intravenous or intraperi-
toneal injections.

- 3 With this new chawmber we can, for exawple, wluect to a new test the
question of the reactions of living cells amd tisauwes in the livine anhmal to a
combination of long-retained silica granules and {reshly 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 dead tubercle bacilli or their extracts—to mention only a few of the possi-
bilities. A rabbit with this new chamber installed is on demonstration at
this meeting.

There is reason to hope and to expect that, building on the ioundatxon
already laid 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 thc reactions of
living tissues to silica dust.

e

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

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

I cannot remember the exact dosage in our experiments but they were
of the order of 0.1 cc. of a 1 per cent suspension, which means an enormous
k 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 mechanism as the cause of the injury. Fallon proposed the hypoth-
esis to which Dr. Clark has referred, i. e., that in silicosis the primary irri-
tant was silica. This substance acting within the phagocyte poisoned it,
Jiberating non-specific phospho-lipids. Phagoeytosed tubercle bacilli might
have a similar eJect 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 reaction which characterizes both

PRI

= silicosis and tuberculosis, -
We are testing this hypothesis at the present time. Dr. Clark has an
F. 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:: 1 should like to produce at this time an unpremedi- .
tated hypothesis. i
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 Iarge enough to injurce the local circulution. We can =ee from the doses
used in the car, in these motion pictures, that the circulation 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. GARDNER: I think, Dr. Haythorn, that you are undoubtedly right.
I think that there is an cffect on the circulation, but I think it is 2 specific
one, because the same dose of the same size particles of 2luminum oxide, for
example, will not have this effect.” Nor will the nodule be formed if you
coat your quarti particles with aluminum hydroxide or with iron or with
any of the other known antidotes. T think the injury is the result of soluble
silica continuouzly deposited on the surface of the quartz grain and that
that injury manifests itself on the cytoplasm of the phagoceytic cells, dust
cells,

I quite agree with you that there is an effect on the eirculation, 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 et a scar at that point.

DR, GARDXNER: Surely.

DR. CLARK: I should like to say in connection with Dr. Gardner's dis-
cussion that we have been very much dizappointed that we didn’t have nice
silicosis nodules develop with our methad. We thought that here was a 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 substances that might prevent the.development of the
nodules.

1 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. I stil] think that the fact that silica 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 cxperiments in which we may see what it is when added to that silica—
maybe it is more zilica that may be the answer—that does lead to the result
of this specific reaction in the connective 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 practical. I am sure none
of you will want to miss it. o :

The meeting is adjourned until tomorrow morning.
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3 _ WEDNESDAY SESSION.
{ NOVEMBER 13, 1940

b

The Wednesday meeting of Air Iygiene Foundation of America, 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 will
ask Mr, J. Dewey Dorsett to be kind enough to read Mr. Waters’ paper.

REVIEW OF RECENT OCCUPATIONAL DISEASE LEGISLATION
THEODORE C. WATERS*

The maintenance of the health of workers engaged in industry has
become an essential part of the program for national defense and, during the
past year, there I Ywen extensive astivity on the part of Federal, State and
private agencies to perfect the methods for health control. These programs
have creaced new responsibilities for emplovers, and I have Lern requested
to submit, on behalf of the Foundation's Legal Committee, a repert dealing
witih current developments relating tc the legal liability of employers for
health injuries sustained by employees. For this purpose I have selected the
following subjects for discussion: '

I. State Legislation

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

2. Legislative Resolutions autherizirg the appoiniment of Recess
Committees to study the probtems 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

i Qccupational Disease Compensation Acts
Introduced in State Legislatures in 1940

No additional States, during 1940, enacted new occupational disease com-
pensation statutes and, therefors, there are now twenty-four! States and the

* Member Legal! Committee; Chafrmat, Maryiand Occupational Diseases Com-

mission.

t 1. Arkansas-1638- Marylandg-1939 North Carolina-1953
California-1s19 Massachuserin.1o2 North Dakota-1023
Connecticut-1927 Michizan-1433 Ohio~1921 -
Delaware 1827 ) Missouri-1431 Pennsyivania-1337
Jdaho-1939 Minnesota-1027 Rhode Islaad-1¢33
Ittinots-1928 Nebraska-1833 o Washington-1635
Indiana-1637 New Jersay 1904 West Virginia-1935
Kentucky-1934 New York-1$20 Wisconsin-1914

s 2. Distriet of Columbia-1828
: 42
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District of Columbia® where accupational diseases are specifically compen-
sable by statute. The State of Arkansas, included in this nuwmber, enacted
its occupational discase law in 1939, but this law will not become effective
until approved by referendum at the time of the gencral election this fall.*

During the past year, bills that would have made occupational discase
injuries compensable were introduced into the State Legislatures of Louis-
iana and Virginia, but failed of enactment, )

In New Jersey, several bills were offered to make the pneumoconioscs
compensable, but up to the present time nonce of these bills have been favor-
ably acted upon hy the Committees to which they were referred.

New York State enacted an important amendment to the section of the
statute providing compensation for the dust diseases. Prior to the 1940
amendment, compensation for partial disability from these discases was
denied, and a limitation of monctary liahijlity of an employer was established
in the amount of $500.00, accounting from June 1, 1946, with progressive in-
creases at the rate of 830.00 per month until 2 maximum of 83,000 was

this amendment increased the maximum limitation of lability to $35,000, the
progressive increases at the rate of $30.00 per month continuing until the
maximum is reached in December, 1943, This amendment also provides for
the appointment Ly the Industrial Commission of a board of expert con-
sultants on dust disxcases, consisting of three members, who are required to
examine claimants in all controverted claims. The findings of this board of
expert consuitants are then filed with the Commission and become presump-
tive c¢vidence 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 offersd to make occupational
diseases 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
end extend the lLenefits of compensation thereunder.

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

2

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

During the year 1940, legislative resolutions authorizing the appoint-
ment of Recess Committees for the purpose of studying the compensation
laws and recomnmending revisions thercof have been passcd in the follow-
ing States:

" Louisiana Oregon
Michigan : . Tennessee
New Hampshire Texas

Utah

In Louisiana, House Resolution No. 614 and Senate Resolution No. 387
provide for the appointment of 3 Commission to study the workmen’s com-
pensation law and to draft a new Act for that State. To date this Commis-

* Thix law was approved in the November, 1940 election.
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sion does not scem to have been active nor to have prepared any report.

In Michigan, House Resolution No. 52 and Senate Resolution No. 3S
provide for the appointment of a Committee to study the Workmen’s Com-
pensation Law, No personuel was appointed, and the Standing Committees
terminated upon the adjournment of the legixlature. 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 not
been submitied, it has prepared and submitted a progress report which
includes the following refercnce 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 belicve the law should cover accidental injury which may
be definitely located as to time when and place where the accident
occurred, as well as ~~cunatio: 2l disease cleariy due to the na‘:ire
of the employment. We recommend that the schedule of occupa-
tional diseases be ecliminated from the statute and that the term
Ynjury’ or ‘occupational injury’ be clearly defined by statute in
such manner as to include accidental injury as indicated above
and occupational disease peeunliar to and resulting from the employ-
ment, Such definition should clearly exclude disabilities common
to members of the public generally, except where it is clearly aggra-
vated by the emiployment.”

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 appoinied 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 Comniitter 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 Tennessee, 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 dizeaxe
injuries. A Commission of three men has been appointed recently by the
Governor.* : -

In Texas, House and Senate Resolution No. 256 provides for the appoint-
ment of a Commmittee of five members to investigate the operation of the
Workmen's Compensation law, I am advised that this Committee has not
been active and probably wili not prepare or submit a report because of the
lack of an appropriation to carry out its work.

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

* The Governot's apiwintees are as follows:
Dr. Roy Carvison, Prosident of Peabody Colege of Nashvifle,
1oy Loring, Lates Leatder of Memphis,
W. T. Ikcunaviley, a Wnaxville attorney.
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aszumed that the Siate Board of Health will ssbmit to the proper fegis-
lative Commiz: a report dealing with this problem at the 1941 session.

3
Activitics of State DNureaus
of Industrial Hygiene

2! Hygiene Units have heen estahlished and are now active
Te this réport is appended a list of these units with
re-se5 of the:r dll‘;sv’:':.

' State Indus
in thirty-one 3

4

Durm E' rasT Y
of theze un .a.':e tr_e made av 'uhb e ;o ...du~.r\' fur tl\e pmpobe of assist-
ing in the contry! of specific occupational diseaze problems. The utilization
of these services should be of material assiztarce to small industries with-
out medical or erngincering departments qualified to advise them in the
methods of corirci of disease hazards.

The Divisiors of Industrial Hygiens in zeveral of the States, during
1040, have promuigzicd Codes and Bules for the protection of employees
from occu,/...i:,..a. dizease 1mmjuries. In New York State Lhe State Depart-
ment of Lakor ras submitted to the Board of Standards and Appeals for
approval three proposed industrial codes reiating to the following subjects:

1. Contro: of dust, fumes and guzes in foundries.
2, Control of siliza dust in the stone cruzhing industry.
8. Contral of silica dust in the stone cutting and stone finishing

~

industry.
* These Codes were prepared pursuant to Section 29 of the New York
3 Labor Law and irciude standards of dust concentrations permissible in the

given indus tr:.,. Public heurings upen the Codes were held during the past .
summer and clozed on —\agu<! 1, 1640, The Codes are now before the Board

: of Standards and Appeals for firal action and, upon their approval, will have

' the force and c"ec: of Jaw. The New York State Department of Labor is
* 5 now giving consideration to five additional Codes as follows:

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

. 2. Revision of Cede No. 12 on dust, fumes and gases. This matter o
is belng studied by the Department and additional data is being
obtained 1o lay the groundwork for the new Code.

8. A Cose w0 contro! dust in the Ceramics indusiry. The basic

data is now "\eing procured for the preparation of this Code.
4. Code on rzzpiratory protection. The reed for the approval of
respiratory (-qmpment has come 1o he recemnized and the vse of

such equipment may be approved and rec:ommended in certain

types of industrial operations ‘ 4
5. Carbon Menaxide Code. The propssed siudy of this subject is

being p"" red by the Departme'\t.

No Commit:ices nave as yet Leen apnointed 1o draft these Codes, and the
preaent deparimental zctivity is confined 1o accumulating information relat-
ing to these sub‘ests for the purpese of suhmitting such information to the
Code Commitie2z when appointed.

In Maryiand the Srate Department of Health and the Department of
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Health of Bultimore City have recently promulgated rules relating to per-
missible concentrations of vapors, fumes and gases hazardous to the heulth
of employevs. These rules have been advertized for public hearing on
November 25th, after which they will be adopted or amended.* The proposed
rules are patterned upon the Connecticut Code for similar control.

II. IMPORTANT COURT DECISIONS CONSTRUING
COMPENSATION STATUTES

During the past year there have been many interesting Court decizions
relating to the legal liability of an employer for health injuries sustained
by employees 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; oihers construe general coverage occupational disease compensation
statutes asz purporting to provide compensation for niany of the human iils
to which we may all be subject, unrelated to our employment or the indus-
trial processes in which we may be engaged; while others relate to the eztab-
lishment of the date from which the period of limitations runs for the filing
of claims for oceupaiivnal disease injurics under the comnencition ctututes,

In the time given to e it is impossible to discuss many of these decis-
jons or to discuss even a few of them in detail; however, I believe they are
so indicative of judicial trends in construing an employer’s liability for such
injurics, that I would like to call your attention to those that to me scem
most important. .

The case of Neill McRae v. Unemployment Contpensation Cormmission
of North Carolina, (1940}, 9 8. E. (2d) 595, was a workmen's compensation

¢ The faliowing rules and regulations were appraved at the hearing November 23
to apply bkoth to the State and City:

Regufation 1. General, No person, firm, corparation or othar employer shall
use or pernil 10 e used in the conduct of his husiness, manufzeturiag establish-
ment or other place of cmvlnyment, any process, mnaterial or method of working
Known to hive an adverse cf(ect on healtli, enjess arrangements have beci mide to
maintain the occupationna]l envivonment in such a mamer that injury to health
ghall not result’ :

Regulation 2. Thrashold jimits. FExposures to dusts, fumnmes, mists, Yapors,
gases, o any materiais that may af{ect heatth shall be Kepr below the following
concentration limits, as deterniined by accepted procedure:

Material Concentrations

Renzene  (Denzol) 5 parts per million
Carben Tetriechiork 100 parts per million
Carbomn Monoxide .. 100 parts per million
Chlorite ... 1. part per miilion
Chromic Ac mz. per cubic meter
Formaldehyae .. 20 parts per million
Gasolite e wrerssnee. 1000 prts per million
Mydrogen Cyani - .20 parts per miliion
Hydrozenr Chloride 10 parte per million
Hydrogen Nunvide . S parts per million
Hydrogen Sulfide ... - 20 parts per miilion
Lend A.15 mes. per cuhic neter
Methannl .. amrsemenanns 1 pArts per million
Nitvogen OgiAes aown. 18 parts per million
PROSTENS  cceccrninenn 1 part per mitlion
Sulfur Dinxide .. 10 parts per million

ulntion, as it velutes ta Chromic Aeid, =hall he construed to apply only
iweh of industey concerned with Cheentiun: plating,
+ Exposure ta other materials not Included in the albove shall be Kept Lolow
injurious concentratisne, -
Dusts of mineralszicnl compasition and organie dusts shall not exceed concen-
tratinn Hiits which shall be stiputated, depending en the nature of the dust.
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elaim for tuberculosiz alleged 1o have been contracted as the result of work-
ing with a fellow emiplovee suffering from this dizease. The claimant was
employed by the State Unamployment Compensation Commission, and evi-
dence was offercd to show that its offices were crowded and tiint, during
February, 1959, the cabmant, with a fellow emsployee named Tyson, were
placed across from each other at a very narrow table to do their work; that
on or about February 13, 1920, Tyson, who was suffering from active paimon-
ary tuberculosis, coughed into the face of the claimant on several occasions;
that, thereafter, the claimant, who had previeusly been strong and healthy,
commenced to suffer bodily fatizue and general debility; and that, on June
5, 1939, upon physical examination, his case was diagnosed as being pulmon-
ary tuberculosis. An award in favor of the claimant was made by the Com-
mission on the theors that the injury so sustained was an accident within the
meaning of the North Carolina Workmen’s Compensation Act.

Upon appeal, the Court sustained the award, holding that the tubercu-
losis suffered by the claimant was directly atiributable to his infection when
his feliow emplovee involuntarily and unexpectedly coughed into the claim.
ant’s face, such coughing being “untoward, unfortunate and unusual in its
proxinity to and ils effect upon the pluintit,” thus constituting an accident
within the meaning of the compensation statute.

The case of Vogt v. Ford Motor Co,, St. Louis Ct. of App., (April 2, 1910},
138 S. W. (2d) 684, was an appeal from a decision of the lower court, afirming
an award of the Workmen’s Compenzation Commission in favor of the
claimant, Vogt, who had applied for compensation for injuries, holding that
his contraction of bronchial asthmg, allegedly due to cold air, dust and paint
funes, to which he was exposed during the course of his e¢mployment, was
an accident compensable under the Missouri Compensation Law.,

The evidence showed that the plaintiff worked in the “trim roocm?”
where he assembled parts 2ad put them upon cars as they passed along a
conveyor line. He was stationed near an open door leading into a paint
spraving room from which 2 fan blew paint spraving fuunes through the
door. Medical testimony was offered that the claimant had allergic bron.
chial asthma; that the working conditions to which he was subjected had
caused thiz asthma.

The Court affirmed the opinion, finding that there was sufiicient evidence
to justify the Commission's finding that the claimant’s condition was the
result of his employment. It was further held that, since the claimant’s
condition was due to an allergy, it was not an occupational dizease, since
“asthma is not a disease, which from the common experience of humanity,
‘is known to result to others engaged in the same work; in other words, the
disease is not a general concomitant or the result of the work which he was
doing” aund was net a disease known to be incidental to that particuiar em-
ployment. However, the Court found that the injury sustained was an acei-
dent because it was “an unexpected and unforeseen event happening sud-
denly and violently with or without human fault and producing at the same
time obiective symptoms of an injury” found in the act. It was further
found that the claimant could not have expected or foreseen 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, 1940), Supr. Ct. App. Div,,
22 N. Y. S. {24) 403, was an appeal from 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 Worknwen’s Come
pensation Law,

The deceused employee was engaged as a batcher and meat cutter,
whicl occupiations required him to go in and out of a refrigerator cooler,
thereby subjecting himsclf tu sharp variutions in temperature. On Mareh
20, 1937, he was compelled to remain in the cooler longer than usual and
longer than he had ever remained on any previous occasion. While in the
cooler be suffered a severe chill and was sent home and a doctor called.
Ppeumonia developed, from whick he died. The State Industrial Boarg
found that this pneumonia was the result of an accident and was also an
occupational dizease, which opinion was afirmed by the Court.

There are several cases wherein appellate courts construe occupational
disease acts, which are of particular interest,

The caze of Blassingame v. Southern Ashestos Co., et al., N. C. Supreme
Court (March 6, 1940), 7 S. E. (2d) 478, was an appeal to the North Carolina
Supreme Court £ram on opinion «f the Superior Court, amrmmg an award
by the Workmen’s Compensation Commission in a claim for death from
lobar pneuninnia, allegedly due to asbestosis. The claimant’s decedent had
worked for the defendant for a period of seven years, and died on April 1,
1937, a few days after having driven to the State of Georgia for a vacation,
and suffering with a heavy cold at the time of his trip. An autopay was
performed on May 10, 1837, and medical evidence was offered showing he was
affected with the early stages of asbestosis. Notice and claim were made
out July 19 and filed on July 20, 1637, The claim was referred to the mem-
bers of the Advisory Medical Committee under the North Carolina Compen-
sation statute, whose testimony established that asbestosis was not a factor
in causing the deeedent’s death. The case was first heard before one mem-
ber of the Commission, who denied compensation. The full Commission then
‘reversed the decision of the individual Commissioner, finding, as a fact, that
decedent’s asbestosis lowered his resistance to the pneumonia. This decision
was aflirmed by the Superior Court and later affirmed by a four-three deci-
sion of the Supreme Court of North Carolina.

The two phases of this case that are of particular interest to this dis-
cussion are as follows:

1. The findings of the full Commission reversed the decision of the
individual Commissioner to the effect that the decedent's asbes-
tosis was a contributing cause of death, hecause of his lowered
resistance to pncumonia, even though the Advisory Medical
Committee had testified 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-
cal findings of the Advisory Medical Committee.

2. The North Carolina Occupational Disease Act, Sec. 50-32 (o),
provides: .

“Unless written notice of the first distinct manifostation
of an occupational disease shall be given to the employer . . . .
or to the Industrial Commission within thirty (30) days after
such manifestation, and, in case of death, unless also written
notice of such'death shall be given to the beneficiary herecunder
to the employer or the Industrial Commission within ninety
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(90) days after vecurrence. . . .” the right to compensation
for disubility or death shall be barred.

In thix case it will be noted that death occurred on Aprit 13
that the autopsy waz performed on May 10th, and that notice
and claim were not made until July 19th, The Court fuund
that the notice given wus timely, on the theory that notice of
death had been given within ninety days after the widow dis-
covered her husband was suffering from ashestosis, even though
the statute establizhed that such notice should be given within
ninety days after death. The majority opinion based its con-
clusion on the ground that the want of notice did pot prejudice
the employer.

The case of Moffett v, Harbison-Walker Refractorics Co., 14 Atl. (2d4)
111, decided Junc 14, 140, by the Supreme Court of Pennsylvania, was an
appeal from an order sustaining a statutory demurrer fo plaintiif’s state-
ment of claim in a commeoen law action against his employer for alleged par-
tial disability from silicosis. The Pennsylvania Occupational Disease Com-
pensation statute denies compensation for partial disability, and »!. “-tiff's
declaration alleged such partial disability sustained while in the defendant’s
employ. The plaintiff contended that, since the injuries sustained by him
were not compensable under the occupational disease compensation act, he
retained his right of action for such injuries at common Jaw. In denying
the right to the plaintitf to maintzin his action the Court said:

“It is common knowledge that in the early stages silicosis
is difficult to detect. A Commission on Compensation for Oceu-
pational Diseases which reported to the Governor in 1933 recog-
nized that silicosis and miner's asthma, because of their slow
development, presented the ‘greatest difficulties ‘as administra.
tive problems.! The Legislature recognized the difficulty of
the subject and provided, in rvelicf of the possible burdens
on the employer, that the Commn:anwealth would enntribute
$100,000 for the purposes specified in Section 7. It also
provided, in the circumstances stated in Section 10, for the
appointment of a Medical Advisary Doard to report to the com-
pensation authoritics on silicosis cases on trial, and in Section
11 for the ‘entry of any physician, surgeon, or expert upon the
premises of the defendant employer in order to ascertain the
facts in any case arizing under this act.’ We think it is clear,
therefore, that the lcgislature intended to bring all silicosis
sufferers, whether partially or totally disalded, under the Act
and that by accepting the provisions of the compensation acts,
an emplovee agreed to look solely te the Act for compensation
and to give up any remedy he might otherwise have had.”

In the case of Peter Tomsic v. H, C. Frick Coke Co., decided by the
Workmen's Compensation Board of Pennsylvania on September 6, 1940,
the claimant filed a petition on January 17, 1939, alleging total disability
resulting from silicosis or anthraco-silicosis, which he contracted during his
employment with the defendant. The claimant offered medical testimony
that he was suffering from chronic bronchitis, better known as “miner’s
asthma,” and admitted that he was not suffering from silicosis or asbestosis.

The Act of July 2, 1937 (P. L. 2714, Secc. 2), which was the Oceupational
Disease Compensation Act effective during the time of the claimant’s em-
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I ployment, did not provide compensation for miner's asthma, That act was
8 amended by the Act of June 21, 1939, the amendment .defining compensable
OCCII]).tliml.ll diseases to include * &rh('o\!b or anthraco-silicosis (commonly
. N known as miner’s astiuaa and hereinafter veferved to as anthraco-zilicosis).”
. ; The Board held that since this act did not take effect until October 1, 1939,
i "3t was not retroactive and that, therefore, the employer was not inb’c for
the compensation sought in this case,
I would like also to call to vour attention two decisions of the Missouri
Appellate Courts, establishing the time from which limitations run for the
filing of occupational disease claims under the Compensation Statute.

.
Stk

In the case of Cleveland v. Laclede Christy Clay Products Company,
1 128 8. W. (2d) 12, claim for silicosis injuries was made. The claimant
i operated a truing machine for the purpose of grinding and finishing tile.
B . : He was first employed in 1928 and in 1933 began to develop symptoms of
: chest pathology. He was attended by a physician on January 30, 1935, and
) advised to discontinue work. He laid off for a period of five weeks during
g which time roentgen examinations were made of -his chest. At the end of
= five weeks Le returnzd to work, but his condition became c»-2u-lly worse
and he discontinued work on June 22, 1936, He was again examined on
3 © January 7, 1937, and advized by his doctor on that date that he had silicosis,
this being the first time that he was told the name of the disease from which
he was suffering. Claim was filed on Janvary 28, 1937.
tﬁ The Compensation Commission awarded compensation, which award was
reversed by the lower Court, the reversal heing sustained by the Court on
; appeal, because the claim had not been filed within the six months period
4 required by the statute. In passing upon this point, the Court said:

_ 1 “According to his own testimony, claimant knew nmore than
. [ six months prior to the filing of his claim, that he bad this

3 trouble in his chest, and that he had been trecated for it. He
; kunew that the chest trouble was the cause of his inability to do
his full work and that the nawure of the work aggravated

* ; this condition.”
§ The Court further said: :
“This section {Section 3337) has been construed as a limita- '
] tion on, and an extinguishment of the right itself to maintain
the action when not exercised hLefore the six-months period of s
limitation has run against it. It seems to be the well settled S
rule in respect to latent injuries that-the six-months limitation
for filing claim for compensation commences to run from the
time it becomss reasouably apparent and discoverable that
the employee has sustained 2 compensable injury.”

A

The case of Renfro v. Pittsburgh Plate Glass Company, 130 S. W, (2d)
165, indicates the attitude of the courts with respect to a construction of the
six-months limitation peried in a manner as favorable to the clzimant as
possible in order to protect his claim. That case involved a claim for sili-
cosis, the claim having been filed Septembar 1, 1937, alleging that disability
began January 4, 1837, The Commission found, as 2 matter of fact, that
disability began Ja'\'-a © 4, 1937. On Mareh 11, 1937, the employer and
employvee had entered into an agreement providing for voluntary payments
to the emploree, such payments, however, not to be construed as an admis-
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sion of liability on the part of the employer fur compensation, Payvments
were made to the employes under this agreement until Decomber 12, 1937,
In passing upon the question of lhnitations, the Court said:

“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,
1035, is correct, although there was no disability or loss of earn-
ing power until January, 1957, then a proper regard for the law
would require us to hold that the employee's cluim herein is
barred by the six-months statute of limitations, because his
claim was not filed until September 1, 1937, It is extremely
fmportant that we should not adopt a rale which would result
in claims of employees being barred by the Statute of Limita-
tions under such circumstances as appear in this case. We are
of the opinion that the statute of limitations iz not involved at
all under the evidence herein hecause we are holding that the
Commission’s award of compensation, based on an injury as of
December, 1935, is incorrect. Such award as for permanent
total disability contradicts the Commission’s own findings of
fact that there was na disahility until January 4, 1937, ard =
not supported by the evidence. Furthermore, the evidence shows
that the emplovee’s claim was filed ‘well within six months
from the date of last payment’ as provided by Section 3337
R. 8. Mo. 19298."

CONCLUSION

It is apparent that the trend of judicial opinion is toward a liboral
interpretation of our compensation statutes, in providing compensation for
those injuries to health that are peculiar to the emploviment, and may be
aggravated by conditions of the employment. It is also apparent that in
those Statcs having general coverage occupational disease compensation
laws, compensation will Le awarded for health impairment that is common
to every-day life, provided there is medical testimony in the casé expressing
the opinion that the injuries so sustained may have been caused or aggra-
vated by the conditions of employment. If this tendency continues substan-
tial unanticipated expense will be imposed upon employers and their insur-
ance carriers hecause of awards for tuberculosis, pneumonia, asthma, and
other similar respiratory diseases.

During the State legislative sessions of 1941, we will find, undoubtedly,
that many bills relating to this subject will be introduced and pressed for
enactment, proposing to liheralize benefits and broaden the scope of com-
pensation coverage.

These develnpments emphasize the faet that it has become and will
continue to be good business for indusiry to concern itself with the protec-
tion of the health of industrial workers and, in giving consideration to the
legal responsibility that arizes from injuries to that health, we come to the
fulliappreciation of the importance of comprehensive programs for industrial
hygiene.
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STATE INDUSTRIAL IYGIENE UNITS

[

STATE AND EXECUTIVE REMARKS

ALABAMNA
. : Dr. John R, Cain, Director,

Division of Industrial Hygiene, !
Department of Public Health, :
Montgomery, Alabama.’ '

CALIFORNIA
Dr. J. I. Russell, Chief,
Industrial Hygiene Service,
Department of Public Health,
2002 Acton St.,
Berkeley, California.
Dr. V. A. Nasatir,
City Health Department,
Los Angeles, California.

- COLORADO _
Robert J. Owens, Industrial Hygienist,

Division of Industrial Hygiene,
Colorado State Beard of Mealth,
State Office Building, )
Denver, Colorado.

i CONNECTICUT

. Dr. A. S. Gray, Director,

Bureau of Occupational Diseases,
Connecticut Department of Health,

Hartford, Connecticut.

IDAHO

Dr. E. L. Berry, Director, .

- Division of Public Health,

Boise, Idaho. 3
ILLINOIS

Dr. M. H. Kronenberg, Chief, q
1 Division of Industrial Hygiene, :

Department of Public Health,

1800 Fillmore St.,

Chicago, Ilinois. T
INDIANA

Dr. Louis W. Spolyar, Director;

Bureau Industrial Hygiene,

Indiana State Board of Health,

Indianapolis, Indiana.
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IOWA
P. J. Houser, Industrial Hygiene Engineer,

) C. L. Campbell, Chemical Enginecr,
Department of Health,
Division of Public Health Engineering and
= Industrial Hygiene,
Des Moines, Towa.
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STATE AND EXECUTIVE

KANSAS
DPr. Ernest Dovee, Engineer & Director,
Division of Sanitution,
State Board of valth,
Marvin $1adl, University of Kansas,
Lawrence, Ransas.

MARYLAND
Dr. 3e¢hn M. McDonald (Medical Department
Director, ,

Bureau of Occupational Diseases.
Dr. Wilnmier H. Schulze, Director, Sanitary
Section,
Baltimore City Ilealth Department,
Baltimore, Maryland.
MASSACHUSETTS
Manfred Bowditch, Director,
Bureau of Occupational Hygiene,
Department of Labor and Industry,
Boston, Massachuaetts,
MICHIGAN :
Dr. Kenneth E. Markuson, Director,
" Bureau of Industriz) Hygiene,
Department of Health,
1151 Taylor Avenue,
Detroit, Michigan.
MINNESOTA .
Dr. A. J. Chesley, Executive Officer,
Department oi Health,
469 State Office Building,
St. Paul, Minnesota
MISSISSIPPI
Dr. J. W, Dugger, Director,
Industrial Hygienz & Factory Inspection,
State Board of Health,
Jackson, Mississippi.
MISSOURI
Dr. Hafry F. Parker, State Health
’ Commissioner,
State Board of Health,
Division of Engiueering,
Jefferson, Missouri.
MONTANA
Dr. Lloyd M. Farner, Director,
Division of Industrial Hygiene,
State Board of Health,
Helena, Montana,
NEW HAMPSHIRE ,
Frederick J. Vintinner, Industrial Hygienist,
Industrial Hygiene Unit,
State Board of Health,
Concord, New Hampshire.
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STATE AND EXECUTIVE REMARKS
NEW YORK

Dr. Leonard Greenbury, Exceutive Director,

Division of Industrial Hygiene,

Department of Labor,

80 Centre Street,

New York, New York.
. NORTH CAROLINA

CE PSR A1 PRACTL ¥ 4Xont AT HVDPD fmiad vt bt oot

. Industrial Commissioner, Even though the Divie
Nortl: Carolina Industrial Conunission, sion of Industrizcl Hy-
Raleigh, North Carolina. giene is a department

of state health depart-
ment, Industrial Com-
mission =allocates cer-
tain funds to it. d
OHIO :
Dr. J. B. Kistler, Chief,
Adull Hy giene Division,
Ohio Department of Public Health,
Columbus, Ohio.
OKLANHOMA
Dr. G. F. Mathews, Connmissioner of :
Heulth, .
H. J. Darcey, Chief Engineer, Director,
Burcau of Sanitation, State Health
Departnient,
Oklahoma City, Oklahoma.
PENNSYLVANIA
Dr. John J. Shaw, Secretary of Health,
Department of Health,
Commonwealth of Pennsylvania,
: Harrisburg. Pennsylvania.
* . ‘ RHODE ISLAND
: Charles L. Pool, Chief of Division,
Division of Sanitary Engineering,

‘Department of IHealth, B
. State Office Building, ’
‘ Providence, Rhode Island. : ' L
i SOUTH CAROLINA T - !
) Dr. Harry F. Wilson, Director,
i Division of Industrial Hygiene,

State Board of Health,
Columbia, South Carolina.

: TEXNNESSEE )
1, W. C. Williams, Comniissioner. “
. Department of Public Health, v
N State of Tenuesseo, :
; Nashville, Tennessee.
i TEXAS t 7
lj Dr. C. A. Nau, Director, .
i Division of Industrial Hygiene,
v State Department of Health,
;‘,‘ Austin, Texas.
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STATE AND EXEGUTIVE REMARKS
vtAlt ‘
J. L. Joucs, M. 1, D, B, 1., Divector,
Industrial Hygzicue,
State Board of Health,
Salt Lake City, Utah.
VERMONT
Harold W. Slocum, Director,
Tuberculesis Division of Industrial Hygiene,
Department of Health,
348 College Street,
Burlingion, Vermont.,
VIRGINIA
R. T. Homewood, Engineer,
Bureau of Industrial Hygiene,
Department of Health,
Richmond, Virginia..
WEST VIRGINIA .
Dr, Arthur E. McClure,
State Health Conimissioner,
Department of Health,
Charleston, West Virginia.
WISCONSIN
Dr. P. A. Brehm, Supervisor,
Division of Industrial Hygiene,
State Board of Health,
Madison, Wisconsin.

The following City Health Departments alsc have industrial hygiene
divisions:
Flint, Grand Rapids, Newark, Sagiraw and St. Louis County.

DR. MELLER: Thank vou very much, Mr. Dorsett, Is there any dis-
cussion?
We go then to the Symposium on Industrial Health Defense. Professor

~-—

PROFESSQOR DRINKER: Regardiess of our jobs or our political affili-
ations, the gencral topic of this symposium is one of enormous interest to us.
We have the advantage of having with us, as participants in this sympos-
jum, several men whom we have never had the pleasure of hearing at these
meetings and some of whom have not attended the mectings at all before.

The first speaker, Dr. Neal, who is no longer acting chief but is chief
of the division of industrial hygiene, is the successor of our very good friend
and ardent supporter, Dr. Sayers. Tt is especially pleasant for us to have
him here with us today, His subject and the activities 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=

One of the outstanding developments of the present national defense pro-
gram has been the recognition on the part of the leaders of our Nation that
health is an essential element of preparedness. On Septemsber 15, 1940, the
President approved an order establishing a Healtlh and Medical Committee
to advise the Council on Naticnal Defense, and to coordinate medical and
health activities affecting national defense. This Committee consists of the
following members: Dr. Irvin Abell, Chairman; the Surgeon General of the
Army; the Surgeon General of the Navy; the Surgeon General of the Public
Health Service; and the Chairman of the Division of Medical Sciences of the
Nationa) Research Council. This Commitice and its many sub-committees
have the responsibility of advising the Council on National Defense regard-
ing the health and mcdical aspeets of national defense, and of coordinating
health and medical activities affecting national defense, One of to Lupoct-
ant subcommitices set up by the Health and Medical Commiitiece of the
Council on National Defense is the one on industrial medicine.

Inasniuch as the program for national defense has ziready served to
emphasize many problems pertaining to the public health, the Surgeon
General of the Public Health Service, Dr. Thomas Parran, called a special
conference of the State.and Territorial Officers on September 16 and 17, for
the purpose of reviewing plans and agreeing on a program of action. Dr.
Parran enunciated the keynote of the conference in the introductory para-
graph of his address. He said:

“The most hmpelling problem which we face today is that of .

maintaining the safety of this country and its institutiens. For
their aggressive defense, we are gearing up governmental methods,
mobilizing resources and manpower. For the first time in ail his-
tory, world events have thrust upon us the concept of a total war.
In preparing a total defense, all factors ultimately rest upon the
one fundamental resource of the country, manpower. Medizine and
public health, through the centuries, have been devoted to the con-
servation of manpower and its socially constructive use,”

In any discussion of methods planned for effectively carrying out a pro-
gram it is essential that the problem to be solved be definitely outiincd. The
various health problems confronting the Nation-as a result of the present
emergency were clearly defined at the Conference of State and Territorial
Health Officers meeting with the Surgeon General last September in Wash-
ington. These may be briefly summarized as foliows:

EMERGENCY HEALTH PROBLEMS
Rchabilitation
One of the pressing problemns we are faced with is the physical rehabili-
tation of registrants quuahﬁed for duty with the armed forces. Based on
the experience of the Jast World War, we may expect approximately 25 per
cent of those examined to be rejected, with about 55 per cent examined hav-
ing one or more defects. Of the 17,000,000 registrants, probably 6,000,000

¢ Chief, Division of Industrial ¥ygiene, National Institute of IHeatth.
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will be examined. Mence, we may expect approximately 1,500,000 pevsons to

. bo rejected, or placed on limited-service, because of physical disability., We

may also expect that G0 per cent of the disabilities will be due to such fac-

. tors as eye and car defects, mechanical defects, and heart and kidney condi-

tions. For example, it is estimated that 140,000 men will be rejected beeause

. . of tuherculosis, It is evideni that the problem of rehabilitating such

large numbers iz of paramount importance at this time, especially when we

. ’ realize the fact that many of these individuals not it for military scrvice

will find their way into industry. * A plan for the correction of those defects

which are remediable will serve to improve the health of our manpower,

thereby also increasing the efiiciency and productive capacity of this man-
power.

Civil Defense

The health aspects of civilizn defense are primarily a responsibility of the
communitics and their respective local governments, Among some of the
problems which necd to be dealt with by eivil authorities are emergency
police measures. fire protection, sufeguards for public utilities, transporta-
tion, and provisions of ¢r_.1:! health and medical services in the o= nt of
disaster. There is also the problem of protection of local residents against
gas attacks, 2ir raids, and the evacuation of refugees. The effectiveness of
the entire effort of civilian defense will depend upon the thoroughness of
organization, training, and discipline of the local residents.

Comumunicable Diseases

Another topic which was thoroughly discussed at the Surgeon General’s
conference was the control of selected communicable diseases. Army and
Navy personnel attending the meeting disclosed their plans for immunizing
the newly inducted men against smallpox, typhoid and tetanus. It was
. shown that not a single case of tetahus was reported among men of the .
French army who received the liquio tetanus toxoid. The problemm of meas-
les 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 pre-
sented. Assurance was given that there is at present a sufficient supply of
- Serunis 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 problems will be due to rapidly expanding industrial centers
as well as in zones surrounding cantonments and maneuver arcas. These
rapid inereases in population are already taxing tke milk supply, the water
supply, and the sewage disposal systems of the communities involved. Hous- .
ing has already become ¢ serious pr oblem in such comimunities. It is 2 well-
known fact that the health of civilians in a community surrounding a ean-
tonment will have an infiuence on the health of those in the camps. This is
. particularly true of such diseases as syphilis. Al of these problems iwill be
a responsibility of official local health agencies, but funds and personnel
from the States and the Federal Goverument will be needed. ‘
In this connection the Conference of State and Territorial Health Officers
at its last meeting included among its varicus recomniendations the follow-
ing: “That the U. S. Public Health Service be urged to secure the necessary
funds to reinforce existing State and local facilitics for the efficient and
. expeditious inauguration and operation of those emergency health activities
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s " in military and industrial mobilization areas.” The Conference further urged
the coordination of activities pertaining to industrial hygicne and stressed
the neeessity for supplementing the efforts of the States.
.. Industrial Hygicene .
. It is now a well established fact that military mobilization and expan- ¢
. sion is impossible witheut industvial wmabilization and expansion. The
- ¥

— T, ; present industrial expansion has alrcady brought in its wake many new
problems in empleyce health, To insure maximum physical fitness, the
industrial worker needs to develop a high sense of persoual responsibility.
Industry must continue and accelerate its efforts to protect and promote
physical welfare among workers, and the various health agencies, both gov-
ernmental and private, must give every,possible assistance through scientific
research, through the c¢xpansion of community sanitation measures, and
through the applieation of our developmentz in both the prevention and
treatment of disease. Despite continued progress in the field of industrial
hygiene, we still have in this country 17,000 occupational’deaths from acei-
f ’ dents every yvear; 75.000 permanent disabilities; and 1,400,600 temperey, dis-
A abilitics. Recent surveys conducted in industry show that the working en-
vironment of about 1,000,600 persons requires investigation by trained indus-
trial hygicnists o determine whether or not the presence of silica dust in the
air constitutes a health hazard. The conditions of work of 00,000 persons
handling lead and its compounds also need study. Similar information is
available on many other potentially hazardous exposures. For example, it
is well known that many millions of workers are exposed to materials which,
if improperiy used, are capable of causing skin diseases. Furthermore, it is
well known that industrial workers have higher rates of physical defects
than non-industrial workers and that the death rate from all causes among
unskilled workers is 100 per cent or more in excess of the death rate among
agricultural employees. The many studies of illness among workers recently
completed show that the average worker in this country loses 10 days a year
] ' on account of sickness. In fact, general ilinesses have been found to account
9 for 15 times as much time Jost as that due to both accidents and occupational
diseases. This problem of last time from dizability among workers is of vital
3 importance now that cur industrial machine iz playing such a2 prominent role
s ’ in the defense effort.

Our recent studies have also shown clearly that although industry is
cognizant of the problem and is making progress, much still remains to be
done. For cxample, only 25 per cent of our workers have full time safety

- direction services, only 15 per cent have full time medical services, and only
h ' -33 per cent have nursing services. Engineering studies have also brought
! : out the fact that protection against exposures to hazardous materials and
conditions is still far from adequate.

The present industrial activity on defense orders has already augmented
these problems in industrial hygiene, Able-bodicd men are being mobilized
into our armed forces and these will have to be replaced in industry by older -

~,
APt A e

p men, by young adults and, in some cases, by women. Many of these newly
3 inducted industrial workers will not be as physically fit for arduous tasks,

3 nor will they be as skilled. The prolhlem of fatigue, so important in the first
: oy World War, will aguin reappear as the result of the vapid tempo of indus-
trial production. Many hazardeus chemicals, both old and new, will be intro-
duced into irdustry. We may expect erowding in factories and we must
fight the tendency to relax in the vigilance so necessary to prevent accidents
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and diseascs among workers. Dr. Parran has stated that our industrial
A machines are rated to be the most efficient in the world, and he rightfully
o jnsists that the men and women who operate these machines should have a
conmparable efliciency.

These, in brief, are some of the problems facing us today in our health
. preparedness program. The Committee on Health and Mcdical Preparedness
‘ recently established by the Prcaldcnt, and its many subcommittees, are
. . already coping with these various problems confronting us. The work of
coordinating existing machinery both as to public health and medical facili-
ties is under way. Insofar as industrial hygiene is concerned, the ground-
work laid by rescarch during the past quarter century and the machinery
developed during the past several years for the application of this research
by the Statez and by industry finds us better prepared to cope with indus-
trial health problems than at any time in our industrial history. We know

that every job can be done safely if we only apply our present knowledge.

. THE PROGRAM

With reference to those activities on health and medical prepared‘xe<:
concarned with the etviliza popuxdtlon and -our armed forces while in wuain-
ing, the Public Health Service is wourking very closely with the Army, the
Navy, and the State and local health departments. The Surgeon General of
the Public Health Service has alrcady appointed medical and engineering
liaison officers to each of the Army corps areas, for the purpose of expediting
the solution of the various problems discussed herein. Reconnaissance sur-
veys are even now being made by the Pubiic Health Service and State health
department personnel in the various areas to determine the exact needs in
each locality.
Fortunately, the industrial hygiene program could be launched immedi-
. ately, in view of the fact that the various States in organizing their indus- R
trial hygiene services had alrezdy made detailed surveys of the problems in
cach locality. The States are thercfore in a position to know where these
. . services are needed. Furthermore. many of the research activities of the Divi-
sion of Industrial Hygiene, which arc carried out during peace time, furnish
us with the key to the solution of problems of 2 military nature and some
of our findings can also be applied to emergency preblems in industry. For
example, the study this Division recently completed on the fatizue status of
track drivers has furnished us with a great deal of information applicable
to fatigue problems which may arise in industry as a result of increased .
activities. ’ %
The industrial medicine subcommittee established by the Hezlth and 3
" Medical Committee of the Council on National Defense has already been
“assured the fullest cooperation of the Industrial Hygiene Division of the
National Institute of Health. All of the facilities of this Division will be put .
at the disposal of the committes. and a greatly expanded employvee health
program is being developed in close collaboration with the 81 State indus.
trial hygiene units, with industry, labor, and numerous oficizl and unofficial
agencies. In other words. a program has been developed for coordinating
the work of all the Federal and local agencies, of industry, of labor, of the
medieal and engineering professions, and of all organizations vitally con-
- cerned with industrial heaith.
Insofar as the Division of Industrial Hygiene of the National Institute
of Health is concerned, its funstions may be considered as partly adminis-
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¢ trative, concerned with coordinating all activities beth at the Federal and
- State level, and mostly concerned with the promotion of industrial hygiene
¥ services in State and Jocal health departinents, and with scientific investiga-
: tions conducted both at its luboratories and in the field. The Division of

] Industrial Hygicue is already currying out urgent research dircetly related
. ' with defense and it is working very closely with both the Army and the
Navy, In addition to fundawmental laboratory rescarch on toxic materials
of direet impoctance to nativnul defense, some of the Divisien personnel are
being employed to supplement the work of those States which have lween con-
fronted with emergency prollems toa great for successful handling by their
own cfforts. If the necessary funds for thix phase of the work are obtained,
3t is planned to have at least 15 units in the field, cach consisting of a trained
physician, an engineer and technical support, for the purpose of assisting
the State industrial hygicne units on emergency. ptoblems. Several such
units are already doing work witli the States. :
In brief, the work which the Industrial Hygien: D;\xstovx is already per-
forming, and which it hopes to expand, may be sut arxzed as follows:
1. Industrial hygiene services to Goxemsnen 1als and other
Federal projecte. '
2. Assistance to the States on industrial hygiene problems in
defense industries.
8. Toxicological resezrch on defense materials,
4. An appraizal of the fatigue status in rclatnomhm to the natjonal
defense program.
5. The determination of methods for the absorption of handi-
capped persons into vital industries for national defense. ’
8. The preparation and dissemination of infermation on various
toxic maierials and processes, including approved designs of
exhaust systems for the control and elimination of atmospheric
contaminants.
Practically all of the States having industrial hygiene divisions have
slready submitted programs to the Public Health Scrvice for assisting indus-
- try in maintaining healthful working conditions and healthy workers. These
programs differ in no way from those already practiced by the States in the
past, except that emphasis will be given to directing their efforts to indus-
tries engaged on defense contracts. In other words, the work in the States B
will embrace the following activities: %
1. -The evaluation and control of the various health hazards aris-
ing from exposure to dusts, fumes, gases.and vapors.
Advice to indusiry in the construction of new plants and in the
‘ renovation of old plants in the interest of safety and health. .
The promotion of physical examinations and medical services
to workers by industry.
The promotion of measures for the control of communicable
diseass, such as syphilis, pncumonia, tuberculosis, and otheys.
The preparation and dissemination of information on various
toxic materials and processes, including approved designs of
exhaust systems for the control and elimination of atmospheric
contaminants,
Industry is thoroughly convinced of the fact that it pays to control acci-
dents. In reducing the frequency, severity and monetary losses involved in
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industrial accidents industry attacked the problems from two viewpoeinis:

First, by the provizion of well guarded equipment, and seeond, by the educa-

tion of workers in safviyv measures and practices. We are thoroughly con-

vinced thut the same tactics will materially aid in reducing lost time from

. occupational discuses and other illnesses.  In other words, fizst, we must pro-

vide 2 safe and healthiul environment, and second, we must educate the
N worker in safe practices and healthful living.

. ' It is quite evident that insofar as public heaith and medical prepared-
ness are concerncd, plans have been created which are not emergeney impro-

. visations, but are designed to be an inlegral part of our national life in the -
future. This is especiaily true of our industrial hygiene program, and it is
hoped that we will not forfeit the gains we have made so far for the sake of
expediency. All of us, be we public health workers, private medical practi-

7 tioners, engineers, chemists, industrial mansgers, 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, : T

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

MR. COXNOR: I should like to ask the speaker whether or not he can
tell me this. I have about sixty young men of draft age who are receiving
regular routine treatments for syphilis. They are continually asking me if
when they are called the government will eontinue their treatments in active
service or whether they will be rejected. 1 can’t tell them. I'd like to have:
some help.

DR. NEAL: I can’t speak for the Army, naturally, on that. My opinion .
would be, and I think it iz the present thought, that each individual case is
decided on its own merits in connection with this communieable disease, as
others. If the men are not disalled, and we assume these are not—in other
words, they don’t have cardicvascular discase—they will receive the same
treatment they are getting now after they are inducted into the service.
* Whether they will be inducted into the service or not 1 don’t know. I think
it will be decided on each individual case.

PROFESSOR DRINKER: Dr. Sayers, I think we should all be glad to
hear a word from you.

DR. SAYERS: I am very much interested, 2s you know, in the program

. that has been outlined by Dr. Neal for you and to you. It is one that has

.been developing for a matter of years., There are many of you sitting

around here who have been associated with us in the development of that
program. Mozt of you in the room have had something to do with it.

The program is not new and it is not a program that is just for defense
alone. As in all industry, as in all the work that we are going to do, it must
be speeded up if it is going to accomplish the purpose we are to have.

In answer to the question, if T may expand a little on Dr. Neal's state-
ment, I think that whetlier any individual who comes up is inducted or not
will be deternrined by your lacal draft board {o a great extent. I don’t
think we need to worry very much ahout those people with syphilis,. They
will receive treatment. They will no longer be communicable from one to
another in the army, 1 don’t 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 unless we have our workers in graed health, Whenever a man
is away, it doesn’t make any difference whether it is occupational dizease,
accident, or just illness that causes him to be away, it interferes with pro-
duction, and production is important to ug today. It is a very serious thing

Again, we are not here to scare anybody. We just want to work along
efficiently, and scared people are not eficient. We have a job in front of us,
and it is 2 big job. We must all work. I hope we can support all the group.

There ave several here on this medical defense whe belong to the Advis-
ory Committee, I believe, of the Medical Defense Commission—or is it the
Defense Council? You know the Defense Council is made up of secretavies
in our cabinet. There is an Advisory Commission to the Defense Couneil.
Then they have speeial committees in the Research Council that advize them,
and the Medical Committee is one of that organizatidn, as I understand the
present group, _Then there is a sub~committee oniindustrial hygiene. The
program is being worked out, I believe, expeditiously.

We cannot worl: 1o fast. The groundwork has heen lail .. thie period
of years that has gone by and part of that groundwork is within this organi-
zation here. Dr. Neal has emphasized to you the importance of cooperation
and coordination. That must be had if it is to be- efficient.

It is a great pleasure for me to be here with you today. I thank yvou 21l

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

Our role as a nation in this present emergency, whether we are helping
the Allies or whether we are simply helping oursclves, is distinetly up to the
present time one of production—production of armaments. It has been szaid
by those in position to know that there is prohably no single operation that
is more important to the production program than welding. botn electric
welding and gas “‘e;ding Dr. MeCord, with his colleagues, for some time
has been engaged in the study of the health aspects of are weldin .,_. The
first paper that they have published en this subject appeared recentiy.in the
Journat of Industrial Hygiene. Perbaps some of you have had the oppor-
tunity to read the paper.

It is particularly pleasant for us, therefore, in the Foundation, to have
had Dr. McCord accede to our request that he come and talk to us today on

his own work. I have much pleasure in introducing to you Dr. Cavey P.

MecCord, Director of the Industrial Health Conservancy Laboratories.
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THE HEALTH OF ELECTRIC ARC WELDERS IN THIE
NATIONAL DEFENSE PROGRAM
GORDON C. HARROLD, Ph. D,* STCART F. MEEK, M. D.,” and
CAREY P. McCORD, M. D.t

Introduction
Are welding in itself canunot defend & country or win a war, but neither

of these national enterprises well may be prosecuted without relixnce upon .

arc welding for many essential fubricativhs, The extent of arc welding in
this counlry may be gauged by the fact that in 1939 152,863,400 pounds of
welding clecirodes were utifized, with orresponding figure for the first
six months of 1910 of 86,644,560 poune From anothéiigource has come the
statement that the total production i itluding autumatic
welding rods, was, for the year 1939, vhich 129,050,211
represented heavily coated carbon ste ;154,186 pounds of
bare washed or dust coated rods. The - indicatethat Jess th=n 37
of the country’s urc welding is carried ‘out with bare rods. However, this
marked shifting to heavily coated rods is not true for all industries, In one
asutomobile plant, where the greater portion of welding is accomplished by
spot or pressure welding, thus calling for no clectrodes, more thun a miliion
pounds of bare welding rod~ were applied in o recent 12 months® period, but
of this total poundage of welding rods only 0:8¢¢ was represented by coated
rods of all varieties. Every meodern standard automobile possesses more
than §,100 welded points wi ‘zh, however, only some 140 are weids, but several
of these arc welds are many inches long. -

This year of 1940 savw the first all-welded ocean.going steamer, the
17,000 ton Exchequer, launchad in Mississippi in June. Commercial naval
construction technologzy of this war period in some measure ma)y become
symbolized by this first all-welded freighter. The extent of welding, with-
out at this time specific reference to are welding, again is refiected by the
fact that about 200,000 welders are now employed in the United States. To
express this in military terms, these welders represent an army of approxi-
mately 23 stream-lined divisions or seven army corps.

As welding applications increase, more and more the need is for a
better understanding of the hygienic exposures that may arise. The world
of industrial hygiene is not in a happy position in its knowledge of the
nature and extent of exposures for arc welders. Apparently many of us
are hampered by too much reliance upon traditionadl standards, particularly
with regard to nitrous gases. Examination of the original publications
upon which some of these much advocated standards are based reveals a
scantiness of evidence far in disproportion to the significance long attached
to them.

In facing the actuality of industrial hygienic shortcomings with regard
to the exposures connected with arc welding, scveral things contribute to the
obvious complexity of the situation. First, the quantitative determination
of some welding gases, such as the several nitrogen oxides and ozone is far
more difficult than for many other substanees. Second, the coating materials
applied to welding rods are so diversified and so rapidly changed as to bafile
almost any attempt to keep sbreast of developments. Third, alloyed steels,

¢ Chrysier Indusirial Hygiene Laboratories,
¥ Industrial Health Conservanc) Laboratories.
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such as nickel-chrame steel, or metals that have Licen coated, suelt as in gal-
vanizing, ave introducing new difficuities in connection with welding vpera-
tions. As a result, the 'xttcmlm" industrial hygienic situations are far
from simple,

In general, the potential sources of injury from are welding other than
from trauma and thermal effects, scemingly may be grouped in the following
categories:

Oxygen deficieney.

Carbon monoxide,

Nitrous gases.

Ozone.

Metal fume from alloyed steel.

Metal fume from the metal electrodas.
Silica from welding rod coatings.
Harmiful substances other than.silica in rod ¢patings.
Injuricus substances coated on to the metal-ii‘éing welded.
Radiations.

Possibly other gases such as cyanides theoretically produced
in the eleciric are.

From fairly extensive first hand experimental work and medical depart-
ment experience with several hundred welders, we have reached a number
of conclusions soon to be presented, but unfortunately space does not permit
adequate presentation of the evidences upon which these conclusions are
based. Befcre entering upon any further discussion of some are welding
exposures, it is here emphasized that arc welding does not precmpt the
field of possible injuries related to welding and that gas welding in particular
may provide dangers under fortuitous circumstances.

Brief Review of Our Recent Experimental Work with Bare Iron Electrodes?

In our welding experiments, welding was carried out for six hours a
day, five days a week, in a metal gassing chamber 10x10x10°. In these
experinicnts, the welder was located on the outside of the chamber perform-
ing welding with arms inserted through portholes. Animals in cages protected
against vitraviolet light frem welding were exposed for six and one-half hours
daily. “The exhaust system of this exposure chantber was dampered to less
than two changes per hour. The rate of welding was represented by the

maximum number of rods that might be burned in a unit of time. In one
experiment with a voliage of 44 and an amperage of 300-53Q, 48 to 50 bare
rods were burned in 24 minutes of every hour, which aggregated approxi-
mately 19 pounds per welding day. In four major experiments, limited to
uncoated welding rods, 250 animals (rablits and albino rats), ineluding 87
controls, were observed over a period of 20 months with the longest experi-
ment continuing 9 weeks {45 exposure days).

These experiments established that nitrous gases (reported as nitrogen
dioxide I\O.,]) increased with every increzse in voltage across the are as
utilized. At 27 volts (130-200 amp } the average ppm. were 29; at 31 volts
{200-225 amp.), 33 ppm.; at 32 volts (250-275 amp.), 40 ppm.; and 44 volts
{300-350 amp.}, 70 ppm. \\'hile the average concentrations found were as
Just indicated, concentrations at times ranged much higher, averaging 07
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ppm, under some conditions with an extreme maximum of a single sample
of 135 ppm. with a duplicate of 127,

While suitable tests were made for carbon nionoxide, excess carbon
dioxide, oxygen deficiency, excessive temperatures, chlorine, ete., chief deter-
minations made were the quantitics of nitrogen dioxide, ozone and metallic
fume. Nitrogen dioxide was determined through the nitrate method and
samples collected throughout the dar, immediately at the cessation of every
welding cycle, 4%, 10” and 16" thereufter, that is, in every hour there were
two welding cycles, each with welding continuing for 12-14" and sample

taking from 16-18”. Thus, in a singie hour, as many as 8 samples for nitro- -

gen dioxide alone at times were collected. In the aggregate, approximately
2,400 determinations were made for weldmg Bases and fumes.

The quantxtv of particulate 1ron§p‘&scnt as: and arisinz from
the arc ranged Sfrom 83-325 mgms. per cubic weter ir. The quantity
of iron fume constituted no measure of the qu:mt:t\' 13 gaszes present.
Likewise, the quantity of fume stands ;o the voltage
scross the arc.

Ozone {0O,) both ha: t..i aiﬁrmed and 'deiied as exxstmg in the atmos-

phere about the electric are. In our experience, from 10-32 ppm. were found

. within 1” of the are, from 0.5 to 9 ppm. 4* from the arc and from 0.1 to 1

pPOL in the center of the chamber, all samples beipg taken during the flam-

ing of the arc. Unlike nitrous gases, increase in voltage apparently did not
create increased quantities of ozone.

No product of this experimental welding, regardless of voltage or of the
prolonged duration of exposure produced any obvious changes characteristic
of the action of nitrous gas«s. With a voltage of 44, the experimental ani-
mals were expesed for 123 hours to a toncentration of 70 ppm. of nitrogen
dioxide, including 33 hours in the aggregate at 84 ppm. of nitrogen dioxide
and with the exception of a portion of the first hour of every welding day, no
exposure to nitrous gases during the 10 days of elapsed time was lower than
46 ppm.

- In gll experiments, the survivors exceeded 90¢: of the animals at the
begmmng of the exposures, not including those deliberately sacrificed at
various intervals. Death rates did not exceed those for control groups.

In general, we sought to produce as high quantities of nitrous gases as
were possible under any conditions resembling pracncal arc welding. We
utilized voltages well above those commoniy utilized in practical welding.
“AWWe burned rods at a much higher rate than any welder is likely to do. We

- earried out such experimental welding in & confined Area as represented by
-8 thousand cubic feet with only 2bout one change of air per hour. Notwith-
“standing, we were unable to producc any gases or fume from bare welding
rods that brought about any readily observable i injurious action on exposed
animals except for the formation of methemoglobin, the significance of
which is discussed in a Jater section.

In view of the significant absence of pathology after several weeks of
exposure to nitrous gases in excess of those quantities regarded as harmiul
for even brief exposures, we are disposed to question the standards that are
now widely accepted and promulgared. While a few hours have been spent
by humans of our own group in the gassing chamber with concentrations of
nitrous gases at 81 ppm. for 3 hours, 93 ppm. for 40 minutes and 103 ppm.
for 5 minutes, and while many scores of casual observations have becen made
upon practical welders, it is to be recognized that oyr outstanding evidence
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as to the action of nitrous gases oripinating in arc welding is limited to ani.

mals. Within these lmitations, we are disposed to vegurd are welding in

. open areas carried out with hare mild steel rods on uncuated commoin types
) : of steel as Jittle assorinted with practical dangers from nitrous gases,

‘.
[ LT

Coated Welding Rods
* ' : Thus far we have had opportunity to expose animals to the gases and
fumes of but onec goated welding rod. This rod presented the following

approximate analysis:

Moisture and volatile matter ... 8.44
£ 8i0s . v ‘ 20.20
: _ Ti0, .o ; - 4312

AnO, ... oo 1100
{ CaCO, ...... 4.57
. . Mg, (PO,), (theoretical) ......icwwe 13.30

——

'100.43

. The last item is open to considerable question. 1t is known that phos-

- phorus is present, but in what quantity and in what form has proved to be
difficult to establish. The mild stcel on which this coating has been applied
has not beeu analyzed, but it helieved to conform to the common type of
steel rod with approximatcly 9847 of iron and the remainder being made up
of the following:

Carbon cveevncrrcsserenn. 0.18-0.187%

Manganese reererenns 0.40-0.60%%

s Silicon ... - 0.06 ¢ maximum
] Sulfur ..vcevrenrincrennes 0,04 %e maximum

Phaosphorus ........ ovreanee 004 ¢ maximum

L

™"
(PR T PRRY

This eoated rod was burned in simulated welding at & voliage of 45 at
the rate of 46 rods per welding hour or 23 pounds per day (ignoring rod
stubs). Forty animals (rabbits and albino rats) wera exposed for €.5 hours
daily, 3 days per weck, for 45 days. The chief atmospheric determinations
were for nitrous gases and ozone. At this voltage the bare rods burned at
the same rate yielded an average concentration of. 70 parts of nitrogen
dioxide per miilion. The arc shiellded by the gases from thiz particular
rod led to the formation of considerably less nitrogen dioxide, the average
3 ) . quantity being 33 ppm. It appears to be generelly true that the shielded arc
o : is associated with the formation of smaller quantities of nitrous gases.
5 ’ Insofar as nitrous gases are the offending agents in arc welding, a prefer-
§ ence may be expresscd for the coated welding rod. |
2 . At this time, unusual interest exists in the nature of the coating mater-

jals for welding rods. Many pattial analyses have been published, but some
of these are highly confusing since the findings on addition may tetal from
40 to 140¢¢. The chemica) nature of many rods is still a well guarded secret,
but it is known that an almeost unlimited variety of substances have been
- tried out as welding rod coatings, The number includes silica, asbestos,
other inorzanic siiicates, organic silicates, titanium, calcium, magnesium,
manganese, fluorine, aluminum, columbium, nickel, iron, barium, chromium,
phosphiorus, borax, wood menl, cellulose, gum arabic. sage, tea leaves,
asphalt, cotton, jute, paper, cercals, string, starches, sugars, ete. Whatever
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constitucnts enter into the rod, it is generally conceived that they serve some
of the following puvposes.

1. To provide a slag coating of the metal weld during the neriod
of freezing.

2. To furnish alloy material net present in the metat core in the
rod in oxder that the welkd jtself may conform to the original
metal.

3. To confine or ztabilize the are itself so that the size of the asre
is within reason constant and the flow of electric power essen-
tially uniforn.

4. It is usually stated that the shielded are exeludes atmospheric
nitrogen and oxygen. This possibly may be doubted and in-
stead possibly the shielded arc alters the action of ultraviolet
rays upon the atmospheric gases.

To meet these various purposes served by the rod coating, highly difTer-
ent substances enter into the coating mixture. Thus, to produce visible cloud
about the are, there may be present such ingredients as cotten lint, paper,
powdcered coke, ete. For the prococting slag layer immediately over the w2'a.
ing point, inorganic substances chiefly are used including borates, barium,
calcium, aluminam and manganese compounds along with many others, In
order to make up the deficiencies of the welding rod itself in relation to the
metal to be welded, manganess, chronmium, lead may enter into the coating
itself. Lastly, it is necessary to bind these ingredients on to the rod, which
calls for another class of marerials, some of which in addition to being
binders are gas generators. The number includes asphalt, resin, casein,
ethyl silicate, sodium silicate, etc.

By way of practical chjections to the use of heavily coated rods, welders

have indicated that it is difficuls ts (1) observe the weld being made because

of the overlying slag: (2) the cleaning of welds made with heavy coated
rods is more difficult than tha bare rod; (8) the increased visible clounds
from the coated rods are disturbing and unwanted.
. A somewhat representative znalysis of the coating for rustless steel
rods is the following:

Organic materiz’ls ..eoncrreineen. 18,2 4

Silica (Si0.) . 22.02¢;

* Fluorine. 144 %«
Caleium oxide and carbonate ........... 30.1 G
Jron oxide ... 1.7 %
Manganese OXIiZe .vicemrecsnerisenns 246G
Aluminum oxide v 11,1 G2
100.98%¢

An analysis of a similar ccating material for high chromiam nickel rods
as furnished by Captain Brown. 1%e next speaker, is as follows:
Lime .. 30-35%¢
Sodium fluorids ..vccccsicicnneene. 30-3550
Ferromanganes2 ..cmeoeomaressossenes 6- %

Silica ... 6- 7%
Sodium silicats 1%
Cellulose ... ' 40
+ 100%
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From the sawe source were obtained analyses of coatlings for carbon

steel rods: .
Cellulose 30%:
Asbestos ... . 15%%
Ferromanganese 12¢¢
Titanium dioxide 124
Sodium silicate 307

99%
Lime 5~ 69 .
Iron oxide ... 20-25¢¢
Ferromanganese ..o 15=20%
Asbestos .. 8%
Feldspar (silicate) ... OISO ) 74

Sodium silicate .. ifl';if‘,i
Pyrolusite (MnO,) cevirmenrescsrnennens

+ 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 restricted to four
items related to only one type of coated welding rod, namely:

1. The shiclded arc appavently diminishes the quantity of nitrous
gases,

2. Significant weight and growth deviations occur.

8. The quantity of free silica present in the dust from are weld-
ing with coated rods containing free $ilica appears to be insuf-
ficient to stimulate any proliferative reactions on intraperi-
toneal injections.

4. Methemoglobin is produced in the blood of animals exposed to
the products of welding with coated rod:. (This statement does
nat imply that methemoglobin is not formed from the products
of welding with bare rods.)

The last two items above have been made the object of further comment

in two sections now following.

R

] Methemoglobin -

Methemoglobin and methemoglobineniia long have been associated

_ with nitrous gases and at least casually with welding.

In our early experiments, no opportunity arose for any blood counts

or methemogiobin determinations. In the sixtlt of the series of exper-

iments already mentioned, methemogiobin determinations were made with
the Pulfrich-Zeiss photometer, standardized respectively for male and
female rats and rabbits, at the end of 45 days of expesure when the con-
centration of nitrous gases averaged 25 ppm. and when the voltage utilized
was 43 (800-350 amp.) Table I presents the quartities of methemoglobin
found in 10 male rats, together with results one week after the cessation of
exposure. However, on other occasions, subsequent to exposure, the per-
centages of methemoglobin were in some instances higher, but always within
the limits of experimental error. At the time the experimental animals were
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., : TABLE 1
- METHEMOGLOBIN IN MALE RATS
- ‘. v Percentage Methemogiobin
- ' Rat 8.13.40 8.20-40
et After 45 Exposure
taentitication Days (63 Elapssd Days) Seven Days After
to 23 ppin. NO, Last Exposure Date
; from Coated Rods

19355 217 27
1953 : 17.5 15
1930 - 104 2.5
1978 14.7 4.2
1957 115 3.8
1969 160 4.2

. 1936 16.3 . 0.0 .

. 1992 10.4 0.7
1988 13.0 3.1
1883 18.7 23 -

Controls T~

Rat

Percentage Methemogiobin

]
{dentification E
1945 I 00 (s-13.40) 42 (8-27-40)
1985 00 (5-13-40) 85 (8-20-40)
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tested (8-13-40) two contro!l male rats presented no measurable trace of

methemoglobin, but on other occasions methemoglobin has been detected in

.. : . ) control rats up to a maximum of 1.2, However, this figure embraces the

probable crror ecirca =2%¢.

The assumption was that the occurrence of methemoglobin was in nowise
peculiarly associated with coated wekding rods, which caused us to repeat
for a few days an earlier experiment with bare rods using a voltage of 43.
" Table II presents methemoglobin percentages just prior to exposure, at the
3 end of one day of exposure, and three days after the cessation of a three day
. welding period. Although the results shown are sometimes within the
' limits of experimental ervor, the uniformity of results suzgoests that one day
/ . of exposure may increase the hlood content of methemoglohin, whicl guickly

disappears by the end of the third day after exposure. During this period
the average quantity of nitrous gases was 70 ppm.

) In the case of four welders, samples of Llood collected during the period
of welding work revealed respectively 2.5, 2.3, 2.3 and 2.6 per cent of meth-
emoglobin, One human control y&elded no methemogloom a’ this time. OfF
13 determinations for nitrous gases made in connection with the possible
exposure of these welders, the highest was 13.3 ppm. of nitrogen dioxide in
& sampic collected from an automobile body in the course of construction.

The inference is that some methemoglobin formation is a common result
from mild exposures to welding gases, This statement scarcely applies to
experimental rabbits, which animal appears to be more resistant to methe-
moglobin formation.® Should the need arise, it may prove po5sible to utilize
the occurrence of methemoglobinemia as qualitative proof of exposure to
welding gases. In the alnent:" of other sources of methemoglobin causation,
the presence of any considerable quantity of this vsbstan ¢ in an arc or gas

D ; ) welder suggests exposure. -

; The nature and physiologic significance of methemoglobin in the blood

: is far from clear. In congenital or familial methemoglobinemia, as much 25

* . ¥ 409:34 has been reported as continuous and little associated with any evi-

dences of ill effects. However, in many publications dealing with elinical

methemoglobinemia, the method of demonstrating the guantity present may
be open to question. It has becen stated that methemoglobinemia up to

] 60¢5.6 of saturation is co'npati‘)le with life. Other publications indicate

that the behavior of the body in the presence of methemozlobineniia con-

L forms in general to the pattern that governs carbon monoxide hemoglobin.®

x . £.9,10,11.12,13.11,15 ,

It is frequently asserted that methemboglobin is & precize antagonist to
eyanide action and that its presence in the blood in cases ¢f cyanide poison-

. ing is a fortunate occurrcnce. It has been claimed that methrlene blue as

a trentment for cyanide poico'ling is efficacious from its causation of methe-
moglobinemia, which substance in turn combines with the cyenides with
resulting body protection through the prevention of internal asphyxiation.
Thus if it be true that some cyanides may be produced in connection with
are welding. the presence of some methemoglobin may serve a beneficent
rather than detrimental purpose. Granting some possibility of an anti-toxic
action of methemoglobin under some cireumstances, it may not be inferred
that the oxygen requirements of the tissues of the body may be met in the
presence of any high percentage of methemoglobin, since the combination of
methemovlobm and oxygen provides little or no available oxygen {or tissue
use. It is here emphasizad that the present state of evidence is far from
conclusive,16.17.18
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’ ‘ TABLE I 3
- METHEMOGLOBIN IN MALE RATS i
" i Percentage Methemogiobin
o 9-4.50 T 9.6.40
Rat ! ’ ! .
1 §.4.40 (30'clock) : {3 o'clock)
; \dentification ¢ Prior to Alter 1 Day of ~After 3 Days | 302:::‘{:?:;
Exposure Exposure | Exposure 1. -Exposure
to 70 ppm. NOz | to Y0 ppm. NO, | - .
from Bare Rods. fronm: Bare Rods: -~
2078 0.5 24 23 {00
2069 2.0 38 24 0.0 :
2082 0.6 3.0 3.5 0.0
2085 0.0 2.1 3.1 0.0 1
2034 0.0 1.0 3.6 0.1 1
. S 20m 0.4 00 - 8.1 0.2 :
Controls 3
,ldcnt’::iac‘atlon Percentage Methemcglobin L N
1964 0.5 3
2069 0.0
K:
2055 15 2
1981 18 A
.
. T
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Intraperitoneal Injection with Welding Dust after Welding with Silica-

Containing Coated Rods,

Large numbers of coated rods contain silica or silicates. The prime use
of silicates is as 2 binder for other coating materinls. Organic silicates are
used for this same purpusce, but this use is limited. The higii temperatures
{circa 6,500° F.) of the clectric are may cenvert the greater portion of
combined silicon to silica. In the analysis of rod coating materials used in
one of our scries of experiments, the SiQ., ranged between 17 and 207, ‘It
has been computed that from the burning of a single 147, 57327 couted rod
more than 130 mgms. of fine particulate matter iz introduced into the atmos-
phere. While this figure in itseli is of little significance, it leads up to the
statement that arc welding is or may be a 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 elecirical
precipitator sufficient quantities of this dust for intraperitoncal injections.

. On analysis, this dust proved to have a content of only 8¢ silica, a largar
percentage consisting of iron dust from the mild steel rod on which the coat-
ing was implanted. 7This material in 0.2 gram amounts sv+;:.:3:d in salina
solution was introduced intraperitoneally into six rats, using the technique
described by Miller and Sayers,’” and extensively used by us in other exveri-
ments.?0-2}  For comparative purposes, injections were made of similar

- -+ quantities of free silica, iron oxide and saline solution. Between the 60th

and 70th day, these animals were sacrificed and examined. The silica used
for control purpozes created the expectable typical proliferative nodalation,
the iron oxide induced only an inert reaction with deposits on the anterior
peritoneal surface in the omentum, on the genitalia, ete.; the collecied weid-
ing dust proved to exert only an inert reaction closely resembling that from
the iron oxide. There was no suggestion of proliferation. It was cencluded
that dusts from coated rods containing silica or silicates, of the type used
in our experinents, are unlikely to constitute any practical threat of silicosis.

T e e e G S IS ICA IS N SR

. Welding on Steel Alloys and Welding Rods of Other than Mild Steel

* In arc welding, it is frequently but not necessarily desirable that the
constituents of the welding rod conform to that of the materials being
welded, that is, both the metal being welded and the rods themselves may
' give rise to greater opportunity for injury to welders thzn in the case of
1 essentially pure steel welded with mild stec! rods. In addition to alloved
# steel, the same type of problem may arise if the metal to be welded pro-
viously has been coated, such as in galvanizing. The outstanding exampie
of the adjustment of welding rods to an-alloyed steel is to be found in the
relatively high percentage of chromium and nickel in welding rods for use
on rust-proof steel. Such a rod may present the following approximate

.

e analysis:

, Carbonl cvcvcrearesinnnenee 005 G4
- Manganese ..o L1 9
% _ Phosphortis e 0.031¢4¢
5 Sulfur .ceevnenne 0.09
[ Silicon avereisenn 0.43 %%
3 , : Nickel sovvveennorseniree 9.4 G
9 . Chiromium ... e 10T %

Copper cumvciicvesene 0.08 %
VanadigM ocneoeeenss 0,03 9%
Remainder Iron

T2
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. ica- A type of welding rod widely used in welds on cast iron is represented
.. by the following:
. use Carbon [P 0.11 l/;
are Manginese ..., 1.70 ¢
e, wres Phosphorus ... 0.03 “%
_of Sulfur cevseseciesceene. 0.018%¢
. tin Nickel .vvvvrrcvscccsone, 5852 €7
it Cobalt irivsirneenene 3RS e
rod Iron cvvcieericercnesnee 1.2 G
y, 0s~ . -
the 1008 %
; ght An analysis of another rod designed for use on &hy nickel steel has
ical : Leen borrowed from the work of Captain Brown: .
ms. Carbon .oceecvnercrvecsienss 0,09 G
g Mangenose oadive. 1.64 4
yat- Sulfur e, 0.0087¢
line Silieon aerrmsrieneene 032 G2
que Nickel .iivvcreneenn. 2114 G2

eri- Chromium .....ceieennns 28.04 e
Remainder Iren

ilar
’gg; . In view of the higl:. temperature of the \}'elt}ing arc, almost any con-
jon, stntuput of the mgtal b?mg \\:eltled or the welding rod, to say nothing of its
rior coating, may be introduced mto.the atmosphere to some degree. Among
ald- olher ;)0551b1]1§105 are zinc, cadm!um, manganese, chromzpm, mgl::ol, coppar,
om ] !nolybdenun), iron, arsente, ainmx‘r:um, pl}gspho.rns, seleninm, silicon, titan-
. ded jum, \'ana(!mm and tungstcn._ Without intending to Clilll)flte‘ any of these
sed : met.;xls or in the case of coatings, non-met'al material, it is pointed out as
sis : obvious that many of these substances are dangerous and that some of them
. ' are present in the atmosphere about welding operations in guantities suffi-
cient to induce harm.22 Thus when welding is carried out upon galvanized
steel more than 75% of the fume may consist of zine oxide. In general it
}he is believed that in this domain may be found the truly disturbing situations
ing : connected: with are welding. Already some complzints are arising over the
1y possibilities of chromium from chreme-nickel steel; lead may be measured
of . in the atmosphere near to welding on leaded steels.®3 However, fs yet there
ved , _ is no. reliable case record clearly associating injury with either of these
Te- . metals in welding. A few deaths have been connegted with welding on gal-
ple ] vanized steel, but to associate these deaths directly with the galvanizing or
the . any other individual aspect of welding certainly is not warranted at this
ase tinme, }
ate

Practical Applications and Implications

1. In our experience and from our appraisal of the literature, it does
not appear that the health of are welders as a class may be set apart as
especially  different to metal workers in peneral. Although occasional
records of deaths appear associated with some aspect of welding as the
cause, we have no evidence of any prevailing diseases characteristic of the
work of the arc welder (radiation cfects excepted).

. 2. In our experimental studies, with the rate of rod burning much
h.:f:her than in practical welding, and with welding 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 suggestion of oxygen deficiency.

3. The much discussed point of ozone formation in the welding are
has in our expericnee resolswi itself as follows:

Much czore (10-32 ppm,} is produced immediately in the are, hut
quickly is diminished (1-9 ppm Y a few inches (47) away from the are and in
the cinter of the chamber the residual is pot more than 1 ppm. of ozone.
Althongh this excecds the somewhat accepted threshold of injury of 0.4
ppm., no injury from this gas has been determined by us.

4. Num-rous tests for carbon monoxide have been made under varions
conditions—aiways without any significant results,

5. Other things being equal, low voltage and ampér'\ge are deszirable
in arc welding, since it appears to 'be true that low \oltage is conducive to
the low formation of nitrous guses,

6. Our best ¢fforts to produce from are \\-eldmg sufficiently high con-
centrations of nitrous gases to induce injury to animalds after long exposu
were not successful. Practical arc welding in open areas seldom leads to
higher concentrations <7 ..livons gases than 20 ppin.

7. Tt is cur observativn that concentrations of nitrous guses near the
widely accepted threshold of 39 ppm. ave anite harmless to laboratory ani-
mals after prolonged exposure and further that double this quantity for
prolonged exposures and treble this quantity for lmitcd exposures likewise
are without discernible 1ll effects on animals. Human beings ¢Xpozed to such
quantities as 84 to 193 ppm. of nitrous oxides for a few hours (three) suf-
fered no ill consequences.

8. We possess some evidence that methomoglobin is formed both in
laboratory animals and human beings exposed to welding gases, but the
quantity of this niethemoglohin appears to be without injurious propensities
and further there is theuret-cal cvidence that comparatively low percentages
;>f m;:themoglobm in the Lleod may under some circumstances serve benef-
cently.

9. Limited experimental observation is unfavorable to any belief that
silicosis may be brought about from silica dust exposures incident to are
welding.

10. ‘The heavy iron cvontent of the air incident to animal exposure in
welding has not been shown, from elinieal, x-ray and autopsv observations,
to produce any injury bﬂ\‘o'\d pigmentation._

11. Apparently c¢oated rods are to be favo"ed over bare rods msofar
as the production of nitrous gases is concerned.

12. Finzally, in appraising arc welding 2s an industrial procedure
essential to national defense and with particular reference to hygienic prob-
Jems we at least are convinced that some over-emphasis in the past may
have been placed on the significance of nitrous gases, carbon monoxide, ozone
and iron fume. To the contrary, if there be pxactiml hygienic problema
related to arc welding (in addition to the obvi ious ulira.violet emanations)
these may be expected in the little explored field of the constituents of cont-
ings on rods, coatings on metals. and special constituents of the metal weld-
ing rod or the metals being welded.
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PROFESSOR NRINKER: We welcome any dizcussion on this paper or
questions to Dr. McCord,

DR. SANDER: I should like to ask Dr. McCard what he meant by the
possible protective action of methemoglobin formution.

DR, McCORD: 1 am very glad to go into that, but I do want to confess
that nobody can he sure of that situation and instead of relying upon my own
ofThand comment here I wish' to refer to my notes in that connection.

In the first place, methemoglobin may not be highly dangerous in itself.
There are several vasez on record of familial methemoglobin anemia which,
according to mcthods that were used for testing, and some of those may be
doubted, vielded up to forty per cent of methemogziobin in the blood withsut
any apparent disturbance to the owner of that purticular congenital defect.
In a much larger number of cases.the quantity of -methemoglobin contin-
ually present has been on the order of twenty or thirty per cent.

From the work on methylene blue in the treatment of eyanide poiscning
and that tyre of puisuaug, it a2pparently has been established o nizy be
estdblished that the only good or the chief good that the methylene blue
does is to form methemoglobin, and the methenioglobin in turn acts as a
direct antagonist to the cyanides.

We have no proof yet that cyanides or nitriles, which are about the
same, are produced in connection with welding, but we have some vague
belief that such is the case. On the assumption that these cyanrides or
nitriles may arise we believe that they might be overcome or destroyed
because of their combination with or becanse of an antagonistic action of
methemoglobin, which apparently readily combines with ¢yanides and that
type of chemical in the body. ’

PROFESSOR DRINKER: One of the largest, if not the Jargest, em-
ployers in tlhe country today, in the factory sense, is the United States Navy.
The Army will shortly be, if it is not already, in just ahout the same cate-
gory. In the production program and the accomplishment of our desire to
have a two ocean navy, our navy vards have necessarily become enormous
producers and enormous employers of labor. Their industrial hygiene prob.
lems are therefore just those that would be created by such a huge expan-
sion necessarily made without as much time and preparation as we would iike.

I personally have had the pleasure of knowing the next speaker, Cap-
tain Brown, for z number of vears. In industrial hygiene matters I first
met him in connection with the dismantling of ships and the industrial
hygiene problem that that created. Now he-is in charge of the medical
aspects of one of the largest yvards in the worid.

It is a great pleasure to us to have here today Captain Ernest W. Brown,
of the Medical Corps of the United States Navy. )
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INDUSTRIAL HYGIENE AND THE NAVY
IN NATIONAL DEFENSE

CAPTAIN ERNEST W, BROWN (MC), U.S. N,

1. Introduction ,

One of the most important concerns of the Medical Department of the
Navy today is industrial hygiene and especially in Navy Yard practice. This
is a situation of ever increasing moment in view of the present cra of enor-
mous expansion in naval construction, unparalleled in the history of this
country. This is bringing about 2 vast inerease in the industrial force of
our Navy Yards and, in all probability, new problems in industrial hygiene
will emerge, incident to new materials and processes.

It should be remembered in this connection that the policy of the Navy
Department is to allot new naval construction on an equal basis to govern-
ment and commereial yards 1% follows that the commereial estabishmsnys
are also undergoing rapid development with an enormous rise in industrial
personnel. They will therefore be confronted with the problems of industrial
hygiene similar to many of those arising in Navy Yards.

Industrial hygiene is a field which is now undergoing rapid development.
This appears to be due to certain significant trends, the most important of
which has been the recent setting up of many Industrial Hygiene Units
in state or city Departments of Health through funds releasad by the pas-
sage of the Social Security Act. These trends, in fact, particularly that
just mentioned, reflect a definite renaissance of industrial hygiene as a phase
of public health in the United States, .

This movenient is receiving inereasing recognition in naval industrixl
circles, and industrial hygiene is now listed as a specinlty of the naval medi-
cal officer along with other specialties outside of the purely clinical fields,
such as aviation medicine, submarine medicine, chemical warifare medi-
cine, ete.

Those just mentioned, however, are concerned primarily with naval
personnel. Industrial hygiene, on the other hand, is largely oeccupied with
federal industrial personnel. It therefore follows that the status of the
Scnior Medical Officer of a major Navy Yard in relation to the Industrial
Department is analogous in many respects to that of the dMedical Director
of a large commercial industrial plant. The object of this paper is to pre-
sent an outline of the administration of industrial hygiene in Navy Yards
which are the chief industrial units of the Navy,

Mention should be made in this conneection of the Stuib-committee on
Industrial Hypiene of the Health and Medical Committee of the Nationzl
Defense Council which has recently been establizhed. The Surgeon General
of the Navy is represented by laison officers in conjunction with this Sub-
committee, Important recommendations pertinent to the Navy and indus-

trial health will result and many of them will undoubtedly be put in effect. .

The term, industrial hygiene, as applied in the present discussion, is used
in the specific sense of the prevention and contro! of occupational disease.

The fact may be of interest that the first compensation law for occupational

diseases in this couniry was onre passed in 1908 by Conzress for U. S. Civil

_Service employees. Compensation Jaws for industrial diseases have lagged

far behind legislation covering accidents. Only 16 states of the Union pro-
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vided compensation for one or more occupational discases up to the year 19237 7,
although all but two provided legislation for accidental injuries.

2. The Industrial Organization of Navy Yards

. The mission of 2 Navy Yard is primarily the construction, maintenance
- 4 and repair of naval vessels. The eentra) administration of .\’-nvy Yards, and
. in faet, of all industrial shore stations of the Navy, is vested in the Assistant
1 Seeretary of the Navy, in whose office is the Shore Establishments Division
. L of the Navy Department.
’ There are cleven Navy Yards located as follows: Purtsmouth, N. H.;
4 Boston; New York City; Philadelphia; Washingion, D. €C.; Norfolk, Vs.;
) 1 Charlesion, S. C.; Mare Isiand, Calif.; Puget Soumsl sh.; Pearl Havior,
! ; Hawait; and CA\XLE in the Philippines.

In addition, mention should also be made of the:fo ing specialized in-
dustrial plants: for the building of submarines at Portsmguth, N. H, and Mare
Island, Calif.; the \a\al Gun Factory at the Navy Yard, W achmvton, D.C,
for t“e vroduction of Ll waiiber naval guns, terpedo tubes and accessocies;
the torpeds factories at Newport, R, I, and Alexandria, Va,, for the manu-
facture of torpedoes; the powder plant at Indian Head, Md., for the produc-

- tion of Navy smokeless powder; the aircraft factory at Philadelphia for
experimental air craft construction and repair; the naval armmor plant at
Charleston, W. Va.; and the Naval Clothing Factory at Brooklyn, N. Y.

Organization of the New York Navy Yard: The organization of the
New York Navy Yard may be taken as typical of a major vard. It falls
under two depnrtmc" i. e, the Industrial Department headed by 2 naval
captain of the enginveriis branch and an Operations or Military Depart-
ment under the direction of a naval line captain, As a conservative esti-
mate it may be stuted that 907 of the activitics of a Navy Yard are
industrial.

Under the Industrial Manager there are at present twenty-three shops
of different types with a force per shop varyving from 30 to 3,200 men. The
total of civil employees of this yard is now 17,000. This is rapidly rising
and, it is estimated, will exceed 20,000 in 1941.
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3. Extent of the Civilian Industrial Force of the Navy

The combined industrial force of all Navy Yards is now approximately
100,000. In view of the pending program of naval construction it is esti-
mated that this will reach 130,000 in 1041. If inclusive of all shore stations
this would probably be close to 160,000, °~ -

In addition to the industrial force of Navy Yards we should also con-
sider the employec volume in the commercial naval ship building plants such
as the Newport News and Dry Dock Co., the New York Shipbuilding Corpor-
ation at Camden, X. J,, ard the Bethlehemn concern at Quiney, Mass., which
now employ from 12,000 to 15,000 men each. It is a conservative estimate
that the combined industrial personnel of all such plants on both east and
west coasts will reach a peak of over 100,000,
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4. Organization of the Medical Department of a2 Navy Yard

The medical staff of the New York Yard consists of 10 medical officers,
5 dental officers, 1 nurse, 45 enlisted men and 2 civilian clerks. The chief
activities with reference to industrial personnel may be summarized as fol-
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lows: () Pre-employment physical examinations: all applicants for federatl
jobs are examined physically, allhough the standards for acceptance vary
to some extent for different occupations, (b) Periodie physical examina-
tions: these, of course, are conducted with the object of medical supervision
of certain groups of employees exposed to definite potential health hazards,
as foundrymen and spray painters.  (¢) Physical examination of federal
emplnvecs for retivement: this is for evaluation of degree of disabhility and
opinion as to disposition when total dxnbxlnt\' is alleged. (d) Diagnosis,
treatment and dispesition of industrial injuries and occupauonal diseases.
{¢) Administration of compensation cases. (f) Industrxal hygiene and plant
sanitation.

5. The Industrial Medical Officer

An officer of the medical staff of the Navy Yard is specifically detailed
for industrial hygiene administration subject to the direction of the Senior

"Medical Officer. The accompanying slide outlines the scope of his activities.

(a) Advisor to the Salc.y ungmcer. The adequate practice of induziric
hygiene in Navy Yards, 23 in civil industry, is dependent upon the clove and
efficient correlation of the safety engineer and the industrial mredical officer.
It is essential to obtain a grasp of the functions of both of these officers in
order to properly visualize industrial business administration.

(b) Inspections: The industrial medical officcr is responsible for the
general supervision of plant sanitation, i. e., ventilation. ilumination, water
supply, generzl cleanliness, adequacy and condition of sanitary facilities, ete.
He also conducts shop inspections for oceupational health hazards and their
measures of control.

He cannot expect to cvaluate working conditions and thereby detect
occupational health hazaris early unless he makes periodic inspections
through the plant. In this way he can observe the adequacy of existing
measures against specific hazards and whether such methods are being prop-
erly utilized. These inspections also have a.psychological value in that they
create greater respect for the medieal service in the minds of the emplayees.

(¢) Supervision of Special Physical Examinations: pre-employment cases
when the applicant reports previous exposure to potential industrial health
hazards such as lead fumes or foundry dust; periodic examinations of groups
exposed to such potential occupational hazard as spray painters and sand-
blasters. examination of cases referred for trancfer to other shops where
there is & qucst:on of occupat:onal disability; clxmcal studies for a decision
as to industrial origin in obscure cases. -

{d) Medical surveys of occupational groups; this will be discussed later.
. (e) Administration of the medical aspects of compensation claimed for
occupational disease pending before the U. S. Employees Compensation Com-
mixsion,

{f) Supervision of prenaratxon of accident and occupational disease
reports for the Navy Department. .
6. The Safety Engincer

A civilian Safeiy Enginvcer is stationed at the Navy Department as the
advisor to the head of the Shore Establishments Division. A naval officer
is assigned to each Navy Yard as the safety cngineer. -

{1) Accident and unsafe practice control: Safety engineering is one of
Vi
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the divisions of the Navy Yard organizations. The Safety Engineer conducts
an investigation of all lost-time aceidents with a view to fixing the cuuse
and advising as to measures to prevent their recurrence. The basie features
of approach to the safety problem in Navy Yards ure provision of safety
devices, such as mechanical guarding, and the safety education of workmen
and their supervisors.

Arother important aspeet is the competitive approaech which has proved
very cffective in stimulating interest in accident prevention. The Navy
Department publizhes the comparative safety scores of all Navy Yards
monthly,

The accempanying slide emphasizes the advance made by the Navy
Department in accident reduction beginning with an intensive safety cam-
paign in Navy Yards in 1926, We find the frequency accident rate lowered
from 20 to practically 10 per vear in o 12 year perjod; the severity rate
reduced from 2.2 per yvear to 0.5. On the other hand it will be noted that the
total man hours worked during the.pericd inereazed tb 115 million from 63
million per year, the average number of employees-xising from apprexi-
mately 30,000 to 65,000. : .

(2) Occupationar t1eatth Control: The control of occupational dissase in
Navy Yards naturaliy lies within the sphere of both the szfety engincer
and the industrial medical officer. Although the safeiy engineer is adminis-
tratively charged with this task, the medical oficer is actnally coordinate
with him in this phase, .

As a3 matter of fact, the medical officer is the key man in the prevention
of industrial disease in Navy Yards, in that he usually discovers its exis-
tence. The diaznosis having been made, the oceupational historr and the
pre-employnient examination record are eavefully reviewed in order to reach
a decision, if possible, whether the hazard can be traced to present or past
employment. If aszcribed to, or aggravated by environnienial conditions, the
medical officer confers with the Safety Engineer and an industrial hygiene
survey is usually recommended to the Commandant.

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

(2) The Medical Survey. -

This consists of a complete clinical study with detailed occupational
histories of all exposad personnel as a case finding procedure under the
supervision of the industrial medical officer. Although not directly responsi-
ble beyond the matter of the medical survey, it iz important that the medical
officer have a reasonable grazp of the entire problem so that he will b2 in a
position to utilize all data that have any bearing on the interpretation of his
medical findings. In addition, he may act in an advisory capacity to the
safety engineer with respect to certain technical phases in the planning and
conduct of the engineering aszpeets of the survey,

(b} The Enginecring Survey. .

The engineering phases of an industrial hygiene survey in 8 Navy Yard
fall, naturally, under the direciion of the safety engineer. As in 2 commer- -
cial industry, this embraces essentially a complete story of the occupational
duties, physical conditions of work, and the materials, processes, and equip-
ment of the individual shop, in other words, the environmental conditions.

Laboratory facilities: There are no facilitics provided for technical
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s studies in the Navy Yard organization and there is no central laboratory

LA wnit it Washington which could supply industrial bygienists for field studies,

3 4 his iz an urgent need and recommendations have recently been made to the

? end of setting up such an agency.

) The Department has been most fortunate in the past in securing the

. services of the Division of Industrial {lygiene of the Publie fHealth Service
¢ i to conduct such technical studies much in the same way that industries in the

7 states utilize the facilitics of State Bureaus of Industrial Rygiene,

. 3 The safety engincer formulates the control program of the health haz-

’ ard on the basis of the data of the survey. After all, once the etiology i:

disclosed prevention of occupational disease is largely an engineering

-

ey

/ l problem. )
: 8. The Reporting of Industrial Accidents and Ilnesses
§ An important advance in accident prevention by the Navy was initiated
- on July 1st of this year when the Secretary directed that a report of cach
accident and illnecs, both “lect-time” and “no lost-time,” occurring zmong
civil personnel of Navy Shore Establishiments be made to the Burcau of
n Medicine and Surgery. The report of each accident iz submitted on a form,
r . known as F-C, shown in the accompanying slide. This presents the diag-
- nosis of the injury and the essential details as to the cause. -Punch cards are
£ made up from these records for mechanical tabulating and indexing through
a sorting machine. This provides facilities for the statistical analysis ¢f
n these accidents and diseases, and the data obtained promise to be a far-
3= reaching contribution to the subject of accident control. Prior to this system
£ a crude form of accident reporting to the Department was in effect but it
h was not adapted to statistical analysis.
it ‘ N
* z 9. Occupational Health Hazards in Navy Yards
. The chief potential occupational health hazards in Navy Yards will now
. be considered, the data being baszed chiefily on reporis to the U. S. Employ-
ees Compensation Commission over a series of years. It hardly requir-s
emphasis that industrial medical officers must be constantly on the alert for
new hazards.
(1) Dust Diseases.
1 . (a) Silicosis: Important units of all Navy Yards are iron, steel
e ) and brass foundries. ‘
‘i . The dust control problem is 2 major concern.in these plants as in civil
a . ndustry.
is One of the difficuities met with in combating the foundry dust problem
e in navy yards is the fact that silicosis dust is not partisularly irritating or
4. obnoxious in concentrations which may ultimately lead to pulmonary dam.

age. As 2 result we find a tendency to an indierence on the part of the
workers and even supervisors and exccutives, which must be overcome in
order to accomplish eficctive and permanent dust control. Aunother reason
d for this attitude is the long period of time necessary for those foundry work-

% ers expozed to only moderate concentrations of dust, such as molders, to

L=

al develop silicosis.

> A medieal survey of thie foundries of the Navy Yard, Washingtor, D. C,,
was conducted by the speaker in 1939: of 525 men 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 silicosis were found or 2.47¢
of the totul--all in Stage I or If; these data beading to recommendations for
improved dust control methods. .

Industrial hygiene surveys in foundries other than the Washington Navy
Yard have not as vet been ¢arried out but would, in all probability, disclose
a certain incidence of silicosis, even if not of disabling type.

The medical control of silicosis in the naval establishment consists of an
x-ray of the chest before employment and an annual radiograph of all men
exposed to the higher silica cdust concentratiors such as sandblasters and
shake-out men. It is belicved that medical surveys of foundries in all Navy
Yards will soon be required.

(b) Asbestosis. i

This is a potential occupational disease hazard from the inhalation of
asbestos dust among workers engaged in the manufacture of asbestos insu-
latihg covers for flanges, valves and high temperature steam turbines.

The speaker recently conducted a medieal surveyr of the workers of the
Pipe Insulating Shop of the New York Yard irclusive of x-ray simlisa~ tha
maximum woerking period of exposure being 17 years. No asbestosis cases
were found. Similar findings have been reported from two other yards but
the study should be extended to all men in this trade.

Medical control consists of an x-ray of the lungs annually. The ashestos
is moistened and localized exhaust ventilation is installed 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 inifrequent in reccnt vears
both among industrial and service naval personnel; apparcvtl\ due in part
to changes in materials and methods, and partly to improved mieasures of
control. Zinc and titanium paints have largely repiaced leaded material
for ship interiors., Red lead paint is still in use as the priming coat on hull
exteriors but the finizhing coats contain either no lead or a greatly reduzed
proportion. All painters regularly handling lead-containing paint are exam-
ined semij-annually for evidences of lead absorption.

(2) Volatile Organic Solvents.
Lacquer spray painting occurs.on an extenm‘e scale in Navy Yards and
therefore demands rigid medical supervision. Another important applica-

- tion is in degreasing mcasures. All spray lacquer personnel are subject to

.semi-annual physical examination.

- e
g .

(4) X-ray and Radium Hazards. -

The x.ray and radium are continually utilized for the detection of faws
in castings and pipe welded jcints for high pressure steam installations.
Radium has an advantage in the small size of the equipment in that jt is
adapted to tests in the confined machinery spaces of ships.

The question of protection from irradiation of the operating and other
personnel working in the vicinity of the apparatus has received thorough
study, the practice of the Dureau of Standards being ‘generally followed,
Complete blood counts of all technicians are conducted quarterly and special
pre-employment examinations are prescribed.

Another potential hazard of radium is that of ingestion incident to

radiunt painting of luminous dials, more especially for fire control instru-
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ments and aircraft. The control measures advised by the Public Health
Scrvice are generally in force, plus certain local regulations.

(6) Welding.

The hygienic supervision of welders js another cutstanding feature of
medical responsibility. Approximately 2,500 welders were on the rolls of
tho combined shore establishments as of January 1, 1940, including 653 at
l\cw York. This number has progressively mcreased and will continue
to rise.

The immense volume of work in confined spaces is chavacteristic of
naval welding. A battleship of 35,000 tons displacement under construction
contains approximately 500 compartments in which electric welding is
mandatory, ceriain of these spaces being extremely small and forcing the
welder to work in very cramped positions. These conditions, complicate the
question of effective preventive control of the hazards.

. The chief hazards which have to be considered at pres
fume” poisoning, zine fume fever, as it is populariy termc_
ophthalmm from ultraviolet radiation of the welding ard - #“Nitrous fume”
peisoning, while comparativily iaic, is a serious condmon.

No accent need hie placed on the fact that these injuries would be still
further reduced in number if the control measures provided werc properly
utilized. It may be of interest to note that of 317 cases of actinic ophthalmia
reported at the New York Yard in 9 months of the current year, only 20¢¢
occurred among welders; the remaining 80¢: zmong men expoeed in spaces
adjacent to the welding arc but not utilizing available protective goggles.

Chronic poisoning among naval welders from manganese, finorides or
silicon, which might be ascribed to inhalation of these metallic or mineral
oxides in the welding fumes originating in the rod coatings, has not been

re “nitrous

reporied. Such a possibility, of course, cannot be denied. The limitation

of time prevents mention of additisnal hazards.

10. Annual Examination of Crane Operators, Enginemen (Hoisting and

Portable) and Locomotive Engineers

These classes of workers are physically examined annually with special
emphasis on blood pressure, hearing and vision. In view of the nature of
their duties, physical failure, such as sudden collapse, might involve eritical
injury to themselves and others; and in addition, damage to material. If
corrective measures are xmpract'cable the worker is re..xred or transferred
to' some other type of employment for which he may be suitable. A crane

" operator, for instance, presenting a marked hyperiension” would be referred

to his private physician and transferred to other duties,

11. Time Loss from Industrial versus Non-industrial Disabilities

In a limited study of 116 industrial companies in various parts of the
United States conducted by the American College of Surgeons a few years
ago, it was found that the time loss from nen-industrial types of illness was
approximately 15 times that industrially connccted. The speaker in his
capacity as Senior Medical Officer of the Washington Navy Yard made the
followinz observations for the calendar year 1933: Total industrial force,
7,000; number of days lost from industrial accidents, 0.14; number of days
lost from non-industrial illness or accident, 5.20. The number of days loss
from non-industrial dizability was therefore 37 times that from industrial
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causes, A similar study by the speaker at the New York Yard for 1939
gevealed that the non-industrial Joss was roughly four times the industrial
figure., The pessible factors in the ditference between the two yards have
not been analyzed,

Disparitivs of the same general order have been reported in recent sta-
tistical studies by certain Jarge commercizl industries and refleet an enor-
mous vconomic less, Much of this, non-industrial illness is preventnble. Tt
is believed that in the naval establishments this wastage of preventable
illness can be greatly reduced, if the problem is attacked by an annual physi-
cal examination of all employecs, referring cases requiring corrective treat-
ment to their private physicians or other agencies. This would require a
heavy increase in medical staffs but it would be a profitable investment by
naval industry in the saving of man power for naticnal defense. It is a
question worthy of being explored. h

PROFESSOR DRINKER: We were informed the othér day in Wash-
ington that the Navy is now in the mining business and is eonfronted with
the convertional mining Luzards as well. Therefore we can say ihat their
hazards are about 211 those we meet in all of our indusiries.

I am sure that Captain Brown will be glad {o answer guestions.

MR. WEIL: T should like to ask Capiain Brown what his eyve test con-
sists of for his men in so-called key positions. We are using a keystone
and we are a little at a loss as to how to interpret some of the findings. -

CAPTAIN BROWN: I didn't get the drift of that.

MR. WEIL: I want to know what the eve examination consists of and
what is your experience in interpreting the keystone test, if yvou use it.

CAPTAIN BROWN: I don’t think we have had any contact with that
particular test. We simply use the ordinary southern test, with definite
standards.

PROFESSOR DRINKER: A teacher always judges the value of a book,
first, by his ability to keep it in his own library or in his own laboratory.
They have a way of disappearing, particulariy if your students are eager
for jt. One also judgces the value of a book by the zeneral appearance of the
.cover, whether it begins to fall apart after a month or two.

Haggard’s “Noxious Gases” is the standard book throughout the Eng-
jish-speaking world on the subject. I am on my fourth copy. I don't know
how the rest of you are doing. Two of mine have been stolen, one is worn
out, and the one I have has heen rehound once. The University also has a
pumber of them at the Medical School and at the Engineering School Libra-
ries. I state this to show you how eager we are to use it and how much
we do use it. v

It is pleasant to welcome to our group—-at least it is for me as a pro-
fessor at Harvard—a professor in a sister university and one with whom
we have friendly rivalry of all sorts. In this case I have to admit, with a
good deal of professional jealousy and very sincere admiration, that there
fsn't any rivalry. The lead is entirely with Yale.

It is to me, therefore, a great personal privilepe to be able to introduce
to you Dr. Howard W. Haggard, of Yale University, who will speak on the
“Absorption and Excretion of Volatile Solvents.”
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ABSORVPTION AND EXCRETION OF VOLATILE SOLVENTS
IIOWARD W, HAGGARD, M. D.*

As I Jook over the prograin for this sympusmm, I am struck with the
fact that the title assigned to me seems a little incongruous among the
other titles, which are definite, practical, and immediate in their bearing on
the problems of Industrial Health Defense, Air contamination with volatile

solvents and kindred substances is a potential and real hazard in mauny

jndustrial oceupations. It is a practical preblem of growingz importance.
RBut here I deal with no occupation, with no particular solvent, and with no
particular situatien. And for very definite reasons. There has been in this
ficld far too much empirical, tabular information, and far too liitle concep-
tion of fundamenta) principles. The general problems of these hazards—
and the spacific problems—cannot be dealt with intelligently by treating each
volatile product as an entity with as many individua! and separate problems
as there are individual volatile products. Rather, I bélicve, the problem
should be approached by wav of general principles applicable to 21l volatile
solvents. These principles deal mainly with the peculiariiies ol respiratory
physiology—with the peculiavities of the process by which volatile soivents
get into the body and by which they leave the body. It is only in the light
of these principles that such features as concentration in the air 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 dealing with it I
shall at moments descend to some very elemcntaz v physiology and to some
very obvious situations,

Toxic substances, aside from surface irritation, \u'th which I shall deal
separately, exercise their detrimenial action only aficr they are absorbed
into the body. And, so far as ultimate effects are concerned, the body makes
little distinetion as to mode of entry. Thus ethyl aleohol, to deal with a fairly
familiar volatile solvent and the one with perhaps the lowest toxicity of any-—
when absorbed into tkhe Lody causes certain physiological effects, the severity
of which are roughly proportional to the amount of aleohol absorbed, This
action—again barring local irritation—is not exercised at the point of entry.
\When alecohol is taken by stomach it passes through the walls of this organ
and of the intestines and dissolves in the blood. By the bloed it is carried
to every part of the body, If it remained exclusively in the blood, no intox-
jeation would occur. But the blood exchanges with the tissues ali solublc
substances. Consequently, part of the alcohol 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 solubilitics of alcohol in blood and tissue. The body is
thus permeated with alcohol and a tension of aleohol built up in the tissues.
This tension, and correspondingly the amount of alcchol in the tissues, nre
proportional to the amount abserbed.

The alcohal causes little or no disturbance in t‘)e functions of most of
the tissuex of the body, but on one in particular it has an especial eifect—
the brain. Brain funetion is altered; the various symptoms of drunkenness
develop. Those fanctions which have been acquired last in evolutionary
development appear to he affecied by the lowest tension; thus judgment and
reason are impaired early, then temperamens, then coordination, then con-
sciousness, and finally, if the tension increases suiliciently, the nerveus center

¢ Director, Labaratory of Applied Physioloyy, Yale University.
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of respiration iz paralyzed zud breathing stups.  Many other solvents are
likewise anesthetic and exercise their action in this manner; and some have
additional toxic actions,

The point I have tried to make here is that what 1 call the ultimate
effcets—the distribution of the solvent throughout the body by way of the
blood and its particular action on some tissuc or function of the body—are
independent of the manner in which the solvent enters the body. To con-
tinue with the solvent which I have chosen for illustration—it may, and often
is—taken by stomach; but it can just as well he absorbued into the blood, and
the man will be just as drunk if, jastead of being swullowed, it is injected
hypodermically, intravenously, intraperitoneally, or taken as an enema, Dut
there is one important point in regard to these forms of absorption. A man
can choose what he swallows and when he will swallow it; he is rarely
insulted with the other forms of absorption that I have mentioned. But
there is one mode over which he does-not have this discretion—that is.
ebsorption from the res pn'atorv tract. A man cannot select and choose th
part of the air which ke wisnes to Lreathe or refuse entireiy to breathe; !xe
must breathe the zir under the conditions in which it is present. Conse-
quently any volatile solvent in the air enters the lungs and from the lungs it
is absorbed into the blood and by the blood it is distributed to every tissue
in the body.

It does not follow in consequence that the iman so exposed will be ren-
dered ill or poisoncd. That will depend upon how much of the solvent he
absorbs. And that in turn depends upon the principles of absorpiion znd
their concomitants: concentration, length of exposure, volume of breathing,
and solubility of the solvent.

In dealing with these principles, consider with me first the general
arrangement of the respiratory system. This system is first and forentost
adapted for the instantaneous absorption of gases and vapors; that is the
normatl function to which it is specialized. The absorhing surface, which is
that of the minute air sacs of the lungs, has an grea approxmated at 80
square yards; it has an infinitesimal thickness. On one side of it is an in-
credibly fine network of capillaries through which at every round of the
circulation all of the blood passes from the rizht to the left side of the heart.
On the other side is the air of the lungs. To ali practical purposes the blood
and air are in contact; they are in guseous equilibrium. In b:ca*hing a
stream of atmospheric air passes into the lungs but not continuously; instead,

- intermittently with the reciprocal movements of breathing. On expiration

the lungs are nnt emptied of air; only a smzll part of the total amount
present is displaced and renewed with air drawn from the outside.

The membrane of the air sacs is extremely delicate and would be injured
by contact with air at the extremes of tempserature and moisture which exist
in the atmosphere. The remainder of the respiratory tract—the nose, tra-
chee, and bronchial tubes--are much less delicate and they serve as a highly
effective air counditioning device to warm the incoming air to a temperatura
nearly that of the body and to moisten it to nearly 100¢% relative huamidity
at this temperature. I shall not pause to dilate upon the marvelous eficiency
of this system; I bring it up here because T want to deal with it in a digres-
sion on local irritation from volatile solvents present in the airv.

The air paszing through the upper res pmtor tract is buffeted against
the walls of this tract so that all of the air comes in contact with them.
These walls are moist with a clear mucous secereiion, This mucus dissolves
some of the soivent; the amount thus dissolved, the concentration developed
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in the fluid bathing the surface, depends upon the concentration of the sol-
yvent in the air and its solubility in fluid, And as I continue bhere, I shall
emphasize and re-emphasize the important part that solubility of the solvent
plays, not only here but also in the process of absorption, to which I return
in & moment. As I said, some of the solvent in the air dissolves in the film
of fluid in the nasal passages, the trachea and the bronchi, 1 it is very
soluble, a considerable amount will dissolve. It may be absorbed from the
surface, but it may also irritate it if the solvent is of a sort that on contuct
will injure tissue. And I have ‘only one remark on irritation. The initial
injury to the surface rray be too slight to be perceived; the ill effects result
from the inflammatior that follows. Inflammation is a vital response; .it
does not occur in the dead body. The situation here is precisely as it is with
sunburn; the initizl injury froin the actinie lizht may not Le particularly
evident; the “burn” develops sometime later when the body respunds to the
jujury with inflammation.

In rezpect 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 are only slightly soluble. This dis-
tinction, which depends upon site of major accumulation on.the s»~f22¢ and
upon the sensitivity of the deeper surfaces, is far more evident with some
noXious gases than with the volatile solvents. Thus ammonia gas, with its
high solubility, causes immediate and intense irritation of the nose and throat,.
while phosgene, with its comparatively slight solubility, is not so completely
absorbed in the moisture on the surface of the upper respiratory tract and
consequently exercises its major, and far more serjous, damage on the lungs.

And here I ask 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.

First: an enormously large membrane—the air cells of the lungs-~—with
blood on one side and air on the other; and with free and immediate diffu-
sion of any gas or vapor across the membrane into or from the blood.

Second: 2 regulated volume of blood—swhich I shall henceforth call the
rate of the cirenlation—flowing through the lungs and exposed to the air for
the exchange of volatile substances. This volume varies somewhat as be.
tween different men and it varies in the individual as between rest and exer-
cise. But for practical purposes here it may be assumed that the volume of
blood and the volume of air brought to the lungs in one minute are approxi-
mately equal. The blood, as I have stated before, not only-comes into gas-
eous equilibrium with the air in the lungs but, as it continues its round, it
comes into gaseous equilibrium with the tissues of the body. The stream of
blood thus acts as a medium of transportation of volatile substances from the
lungs to the tissues and from the tissues to the lungs. Volatile substances
can reach the tissues or'leave 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. This volume—which I shall henceforth call the volume
of breathing—varies with the activities of the man; when he walks slowiy
the volume is approximately double that at rest and when he walks vizor-
ously, approximately triple. We do not here need {o put much emphasis on
the fact that because breathing is reciprocal, only about two-thirds of the
ajr breathed actually reaches the lungs. The last third of inspiration and
the £irst third of expiration represent air that has been only in the upper
respiratory passages and bronchial tubes.

Next, with these three fundamentsal facts of respiratory physiology in
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mind, T turn to those¢ speeifie features which concern the absorption of
volatile solvents which contaminate the air. The first of these is solubility-.-
how soluble is the solvent in blood? This is a highly imporlant feature in
determining the rate at which it will be absorbed and eliminated, and also
a determining factor in some of the peculiaritics of absorption and elimina-
tion and of allowable concentrations.

Now what I have in mind by solubility is this—and this is the way we
determine jt: some of the solvent is evaporated into air just as it would be
evaporated if it were exposed in an industrial occupation; a measured quan-
tity of air containing a known amount of volatilized solvent is brought in
contact in a suitable apparatus with blood held at body temperature, The sol-
vent dissolves in the blood just as it would if this contaminated air were
breathed into the lungs. Eventuilly an equilibrium ‘is reached between the
blood and air; the amount of solvent in cach uni ume of air and blood
is then determined. The ratio between these amott s what 1 call its solu-
bility; the solubility tells what proport)on of the-sotvent in the air will pass
into the blood when the contaminated air is breathed. "The solubility of sol-
vents varies enormously: thus for.alcohol, a highlysoluble solvent, the rela-
¢ion is 1 in the air to 1,300 in the biood-—the Llood will tzke ug 1,509 thmes
as much as that in an equal! volume of air. Such a high solubility means
that virtuaily 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—ihe blood will take up only 15 times as much as that in
an equal volume of air. With this Jow solubility the solvent will be absorbed
into the blood comparatively slowly.

Using these two substances with their different solubilities I come to the
next two features in absorption—the concentration in the air and volume
of air breathed. Concentration in the air—air contamination by the solvent
—can be expressed by many convenient terms, the values of which can Le
converted one to the other: per cent, parts per thousand; per ten thousand,
and per million, snd also by weight, as milligrams per liter. This last is
not much used but I shall employ it here simply because it is more conven-
jent for my purposes.

Purely for purposes of exposition we shall assume that we deal with
two men and two aimospheric contaminations. The air in one instance
-econtains 2 mg. per liter of alecohol vapor; and in the other, 2 mg. per liter
of ether vapor. These are the concentrations—-the expression of the extent
-to which the air is contaminated by these solvents. We shall assume next
that the men exposed to these contaminated atmospheres each breathes 10
liters of air per minute. Ten liters of air with the concentrations given will
hold 20 mg. of alcohol or 20 mg. of ether. These are the amounts of the
solvents brought to the lungs in 1 minute at these concentrations, Now
notice, if you wil}, the influence of change in concentration and in breathing
on the amounts brought for absorption. If the same volume is maintained
but the concentration is doubled or halved, the amounts brought to the lungs
are correspondingly doubled or halved; likewise, if breathing is doubled the
amounts brought to the lungs at any concentration are doubled. And notice
further, if you will, that it is the volume of breathing which at any concen-
tration is the limiting factor to the amount brought for sbsorption—no more
can be brought than is carried in the air breathed.

Now I return to my original situation—10 liters of air breathed per min-
ute and 2 mg. per liter of the solvent in the ajr. Twenty milligrams of alcohol
or 20 mg. of ether will be brought to the lungs in 1 minite. But how much
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will be absorbed? There is where solubility ¢omes into play. With alcoliol,
the 20 mg. brought to the lungs in 1 minute will be distributed between
approximately the same volume of blood und air in the ratio of 1:1,300. A
little mathematics will show that under thesce conditions 49.33 per cont of
the alechol brought to the lungs will be absorbed.  I'ov ether, with its lower
solubility of 1:15, only 60 per cent will be absorbed. Thus if these conditions
remained unchanged-——which they do not, as 1 shall point out in a moment—
at the end of 1 hour the man breathing the air contaminated with alcohol
would have absorbed into his body 1.19 gm.; and the man breathing cther
only 0.72. Solubility, as well as the volume of breathing and concentration
of tho solvent in the air, is a primary factor in determining the rate at which
a valstile solvent wili be absorbed. With subatances that are very insoluble
—{ur Jess so than the volatile soI\em -~such as nitrogen or helium, the
volume of the bluod flow is a move important featuve thau the volume of
breathing in determining the rate of absorption. BE

A moment ago, in comparing rates of absorption over a full hour, I made
one reservation: I said that the rate of absarption would not continue at
that established for the first minute of absor ption. ‘What I had in mind was
the approach teward an equumrm.. . And it is in this respect that »53«-9-
tion through the lungs is markedly diferent from absorption through any
other channel. It has important przctical corollaries, I return to my some-
wheat crude illustration, used in the first part of my talk, of the man drinking
alcohol as compared to the man inhaling alcohol vapor. If he drinks the
alcohol he continues to absorb it with no upper limit except that of such
complete intoxicaticn that he ean no longer drink, Such is not the situation .
when the vapor is inhaled; absorption stops hcre when an equilibrium is
reached between the amount in the body and in the air. Let me illustrate
this: the man who is breathing air containing alcohol vapor absorbs a certain
amount during the first minute——the amount is determined by the concentra-
tion and the volume of breathing. The blood leaving the lungs passes
through the tissues and shares with them its burden of alcohol. The blood
returning to the ungs in the next round of the circulation carries back some
alcohol; it can then consequently take up less alcohol from the air in the
lungs. As aleohol accumulates in the body, absorption becomes slower and
slower and finally, after many hours, it ceases since an equilibrivm is
reached. The body is then saturated throughout with aleoho! to an amount
corresponding to the concentration inkaled. If you wish a figure for this,
a little calculation supplies it. For a man weighing 154 pounds (70 kg.),
equilibrium would be reached at the concentration which 1 have given for
the 2ir of 2 mg. per liter, when his bady had absorbed 124 gm. of alcohol.
He would then be fairly drunk. It weould haye taken him some 200 hours
of exposure to reach this equilibvium with tkis highly soluble substance. In
contrast, for ether, with its losver szoluhility, the total amount acsumulated
in his body at ethbnum would not be 121 gm. as for aleohol, but oniy 2.1
gm,, and the equilibrium wonld be reached, not in 200 hours, but in 30 or less
Two and one-tenih grams of ether in the body would cauze no apprecm‘. !e
i effects. The man could thus breathe the conceniration of ethar given here
for the air indefinizely without ill effects. No matier how long the exposure,
no matter what his volume of breathing, he could never accumulate more than
this amount if the conceniration in the 2ir rose no higher. These eguilibrium
values are the basis of permissible concentratisns in industrial occupations
for indefinite exposures, They vary with the soluhility of the solvent and with
the amount of the solvent that can be tolerated in the body without harm.

For all concentrations in the air higher than those which can be inhaled

89




ity S e

[T AT

b
Ve e B apn s

indefinitely, a ti..; limit of exposore must be placed. This time limit is
established so tint at the higher concentrations no meore than the allowable
; amount will be alsorbed inte the body, If we assume——and it is merely an
.. : assumption—that for ether, 2.1 gm,, the equilitirium value for a concenira-
- tion of 2 myg. per liter of air, is the highest allowable amount and then we
; doubled the onccntration with indefinite expozure, twice this ameunt would
- accumulate in the bedy—an undesivable condition. For the higher concentra-
: tion we should then shorten the time—and it would necessarily be consider-
. . " ably less than half the equilibrium time—for the permissible length of
= exposure.
: Following these principles it becomes possible to formulate practical re-
s Jations Lct\vcen concentration and time of e\poaure s0 that cafe rules for
) industrial procedures may be established.
- There is just one final point to be covered. So far I have dealt only
: with the absorption of the solvents; I deal next briefly with their elimina-
: tion, A few solvents—of which c-th\'l alcokol is one of the rare examples—
are burned or otherwise altered chemically in the body.  The zn—nvnw’n* are
eliminated in {he same form as that in which they are absorbed. A sma‘t
portion passes out in the urine, but by far the greater portion passes ou
through the lungs in the expired air when the man ceases to breathe tho
- contaminated atimosphere. The principles of elimination through the lungs
are essentially the reverse of those of absorption through the lungs. There
is, however, one marked difference. A great many different consentrations
in the air breathed and a great many different lengths of time could result
in the absorption and accumulation of the same amount of solvent in the
body. Thus a2 man might breathe ether vapor in the concentration that I
have dealt with here, 2 mg. per liter, for 30 hours and accumulate some 2.1
gm. But he could also accumulate this amount in 1 hour if, instead of 2 mg., .
3 there were about 7 mg. of ether vapor in the air.

On the otirer hand, during elimination, barring variation in volume of

: _breathing, it is the amount accunwulated in the body which—quite indepen-
. dent of any condition of abszorpiion—determines the length of time Ior the
particular solvent to lezve the body. It would take just as long, and no
longer, for the 2.1 gm. accumulated during 30 hours to leave the body as that

accumulated during 1 hour. 1% is occasionally a point of some importance
that the lenzth of time the sol*'cnt. remzins in the body, and therefore acts %
on the tissues, may be far greaier during the period of elimination than dur- F

ing the period of absorption.

. And now a very few words on the principles.of elimination. The hypo-

! . thetical man whom we have been discussing has absorbed a solvent ané
accumulated a certain amount in his body. He then goes into uncontam-
inated air. The solvent diTuses from his blood into the air of his lungs and,
with exhalation, a portion is eliminated into the surrounding air. The blood

. leaving the lungs, having lozt some of the diszolved solvent, contains less
then the tissues; the solvent accumaulated in the tissues then diffuses from

1 , the tissues to the blood. Az the blood returns to the lungs, part of this sol-
- ’ vent passcs to the air and is eliminated. This process continues at 2 pro-
;2 gressively slower rate until all of the solvent is removed from the body.

If the solvent is highly soluble it is ¢liminated very slowly. There are
few substances that leave the body more slowly than methy] alcohol, which
has the high solubility of ethy] alcohol. but iz not oxidized in the bady. On
the other hand, substances which are only slightly soluble leave the body in
a very short time, Thus ether leaves much more rapidly than alcohol.
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Tor a soluble volatile solvent the volume of breathing is a determiniag
factor in rate of climination; for one with only slight solubility, far less
than that of cther, the volume of breathing has litue influence: but volume
of circulation a marked influcnce on rate of ¢limination. The explanation of
this difference is in these facts: the volatile solvert which is highly soluble
diffuses from the blood slowly and only in proportion to the amount of air
in which it can diffuse. Only a small portivn leaves the blood during any
round of the circulation and thercfore the rate of circulation makes little
difference, For the substancees of low solubility nearly all that is in the
blood reaching the lungs diffuses at once into the air of the lunge.u-the
limiting 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 approximate vajues for rate of absorption of alco-
hol and ether, which I choose as typical solverts. Let mecsupply similar
and equally approximate figures for the rates of elimination ’but substituting
methyl for ethyl alcohol. I shall assume as before that m. of each sol-
vent has accumulated in the body. Nearly all of this amsunt:of ether would
leave the body in Jess than a half hour; but moere thait®6 hours would be
required to get rid of the salie waount of methy! alechol. It is beeanse of
this slow elimination of highly seluble substances that they are spoken of
as accumulative. 1If the man had absorbed sufficient methyl alcohel to pro-
duce any eviden: effects, he would not have got rid of it over night; with
exposure the next day the concentration in his bload would rise and it would
rise day by day with an accumulation up to the point of final equilibrium
or serious injury to the man,

In this résumé I have tried to illustrate some of the basic prineiples
involved in absorption and elimination of volatile solvents. And the points
I have tried to stress particularly are those which have in their application
some practical importaunce; the infiuence of solubilily and of volume of
breathing and the significance of equilibrivm values and of concentrations.

PROFESSOR DRINIKER: Practieally every firm today is interested
direetly or indirectly in contrzets for materials for the government to be
used in sonie phase of the re-armament program. Some of us do not under-
stand as fully as we should like the possible ramifications of the Walsh-
Healey Act, nor are we awsare of the extent of the control whieh is possible
for the government to apply in industrizl hygiene directions.

The government can be of the nutmost assistance to us in thu work,
whose interest is in the maintenance of industrial healih

I suggested the next speaker, Mr, Walling, as 2 man \vho is perhaps best
posted to talk to us on this subject. I happen to have krnown him for some
time myself and it is a special privilege and pleasure to me to be able to
present him to you today. Mr, Walling. .
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THE IMPORTANCE OF THE WALSH-UIEALEY PUBLIC CONTRACTS
ACT AND ITS HEALTH REQUIREMENTS IN N \TIO\' AL DEFENSE

L. METCALFE WALLING®

I have noticed in the program of almwost every conventicn which is meet-

ing this Fall that the central theme of discussion revolves around the
national defense program. In the threat of dunger from abroad, of which

all Americans are now aware, our entire thinking is colured by the problem

of how to make ourselves impregnzble before any attack comes.

Industry, of course, as the source of supply for the physical materials
necessary for total defense. against the new technigue of total atiack, has
been in the midst of the new whirl of activity. The Air Ilygicne Founda-
tion, which has played such an important part in the stimulation of better
hex!th conditions in the physical equipment of factories, will have an oppor-
turiiy te play an inercasingly important role, not on!y in its usual fieid of
encouraging !(‘.It}' work hut in the even more important ficld of sneeding
up the whole defense progran.

I need not emphasize to this audience the importance of good physical
conditions in planis 2s a2 means of keeping production up to tue level
reguired. As a matter of fact, I suppoze we all agree that the present level
of production will preve inadequate in the montis to coma to meet the noges-
sities of tlie situation and, if the additional strain on our preseni resources
and industrial output is not going to cause an actuzl decrease in efficieney

and in total output, we must take the steps which you and I know are so

necessary to cut down occupational illness and the appalling toll of accidents
which cause wastage, damage to machinery and a general slowing down of
production,

During normal tin.es, if the times we have been having in the last ten
years can be designated by so polite 2 term, the nation can perkaps aiTord
the luxury of 16,000 industrial deaths and a million and & half di» 1bling
secidents a Year as we had in 1959, but certaiuly under the stress of a pre-

paredness cconomy we can not permit the loss of efficiency and the slowi ing -

up of potential preduction which these figures indicate.

The impetus of the defense program has once niore focused attention
forcibly on the standards which are requived of Industry by the Government
in supplving it with its necessary material. Many people have become so
accustomed to the Walsh-Healey Public Contracts Act after its four years
of operation that they have almost forgotten. about its provisions. Most of
American industry is now o pemtmg on a 49-hour week with time and one-
half for overtime beyond that point as now required of interstate industries
under the Fair Labor Standards Act. This, of course, has been the provision
of the Walsh-Healey Act for more than four years and has affected a large
part of American industry which has been constracting with the Government
in amounts of over S10,000, and I suspect that this is one of the raasens why
the general adoption by industry of the 40-hour week caused so little flurry
and necessitated so little readjustment.

In this perind of time over 30.000 contracts valued at about $3.000.000.000
have been awarded subject to the lahor stipalations required by the Act.
These include the 8-hour day ard {0-hour week with unlimited overtiime at

¢ Administrator, Division of Puhlle Contracts, U. 8. Department of Lahar,
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s time and onc-half; the payment of minimum wages determined industry by
industry by the Department of Labor in accordunce with the prevailing
scales—about 2,000,000 workers in 34 industries have felt the benefit of the
minimum wages required in contracts; the prohibition of ¢hild Jabor and of
convict labor-—incidertally so far no convict labor has bren employed on a

- government contract and very few children; and finally the performance of
e : the contract under safe and sanitary working conditions,
. This last is the requirement which most interests you as it is the only

requirement in Federal law which affects the actual physzical conditions of
work, The Wage and liour law deals onl:c with hours, wages and chikld
labor, and no matter how high a company's standards may be in this field
it can have the worst health and safety record in the country and still bLe in
Y compliance with the Fair Labor Standards Act. . :
As you }Jwv' 2 great many, pcrhap’s most of tl.c‘Srates have very little
stry.  Although
he State where
. ndard of com-
phance b" the contractor \uth the health nd safety-provisions of the Act,
only one-tkird of all the States are in a posﬁiQ to adx ise us about the phys-
ical conditions of work in plants receiving govermment contracts.
If private industry 25 years ago, under the stimulus of the workmen’s
- compensation acts, which opened its e¢yes to the wastage of production
through industrial deaths and accidents, had not taken steps to make its
workers safety conscious and to provide good physical working conditions,
the safety record of the country would not be what it is today. Some of the
States have the power to adopt safety codes along rocogmzed standards
which have been woarked out by industrial safety experts but many of them
have no such power, and the number of States which have no jurisdistion
whatsoever over the physical plant conditions is far too large. For these
. - reasons, among others, the health and safety requirements under the Walsh- .
Healey Act assume tremendous importance at the preszent time.

Although few people were thinking in terms of an industrial prepared-
ness program four years ago when the Act became law, it was a happy
foresight which led to the inclusicu of the requircment that artieles sup-
plied the Government will not be “manufactured or fahricated in any plants,
factories, buildings. or surroundings or under working conditions which ave
unsanitary or hazardous or dangerous to the health and safety of empioyees,”

As I have indicated, contractors are required at least to comply with
the standards of the State in whicl they operate but naturally where these
standards were inadequate or non-existent we have had to adopt the standards
which are generally recognized by industry 2z acasonable reguirements.
Frankly, until rathér recently health and safety conditions have not been
important problems in the administration of the Act. Many of the com- '
panies dealing with the Federal Government are leaders in their field. not
merely in the product which they sell but also in the niaintenance of gc-od
\vorkmg conditions in making it.

Our typical factory jnspector who visits the contractor’s place of busi-
ness is not a trained professional safety expert nor an industrial hygienist.
He must be somewhat a Jack-of-all-trades. as he has in the first place to be
an amhassador of gond will capable of dizcussing with the employer his
problems under the Act and making him realize that it is for his owm pro-
tection acainst the destructive competitive practice of other employers as
well as for that of the worker. He must be familiar with payroll procedure
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and be able to determine whether the minimum wages resquired or the neces-
sary overlime are being paid. If he suspeets, as unforiunately we have
found rvason to do in a small number of cases, that the reeords have been
falsificd to cover up violations, or if he linds the records so inadequately
kept that it is impossible to determine whether the Act has been violated,
he must be able to talk with employees and gain their confidence so they
will tell him frankly without fear of the loss of their juhs whether their
employcr has been complying with the requirements of the Act.

We have had several safety schools as a part of the in-training program
of our field nien, but obviously the training which can be given in this way
is cursory compared with the wealth of information aud experience which
the professional industrial and safety man in the best estabiishments is abie
to accumulate over a pericd of years. We have had, therciore, to limit our-
selves to the correction of the most obvious hazardous conditions, such as:
fire hazards; unguarvded moving parts of machinery; lack of remonte conirols
to enable shatting off machinery at a spot away from:the scene of the acei-
dent; lack of guards ou exposed electrical equipment or.lack of proper insu-
lation; lack of safety el~*hing and equipment; poor ventilation allowing
dust, fumes, gases and vapors to colleet; poor housekceoping with blocked
exits, improper lighting, accumulation of waste materials and moistuve;
disrepair of Luildings, with holes in the floors and lack of guards on ele-
vators and clevator openings; disorderly stacking of material in stockrooms;
lack of first aid facilities; and so forth.

Of course in four years’ time—and it must be remembered that many
of our field men have had considerable industrial experience before becominyg
investigators under the Public Contraets Act—considerable experience is
acquired from the mere doing of the job; and cur men, therefore, can make
intelligent suggestions to manzgement for eliminating some of the more
obvious liazards. JIn sontec cases where the problem was complicated and
technical, management has asked for suggestions and in such cases we have
been glad to refer the prollem to recoznized health or safety experts in the
Division of Labor Standards of this Department, which has been able to
offer practiral advice.

If there is a Stale standard applicable, we, of course, require in the
first instance that it be complied with and ascertain from the State Depart-
ment of Labor what its record of the company in question is or. if possible,
find out directly by observing the certificate of inspection l2ft by .the State
Department of Laber representative. In any caze we advise the State of
unsanitary or hazardous conditions which are found so that whatever action
is appropriate and just can be faken by the State,-and in every case an order
is issued to the company that the changes recommendad be made as soon as
practicable. I am glad to be able to say to you that in no case so far has an
industrial cstablishment raized a question as to the reasonableness of the
order issued suggosting corrective measures.

In view of the imporiance which you and I know good working condi-
tions bear on efficiency of production every effort must he made from now
on to encourage hetter phyvsieal working conditions. I need hardly remind
you of the situation during the last war, which threatened to become ser-
fous, where production slowad down because of the long hours of work which
were required in certain industries under poor working conditions, althouch
in many cases we did not have enough knowledge then to realize that the
conditions were not only bad from the standpoint of health and safety of the
worker but also were incffcient from the prodactive standpoint, We did not
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realize then as we do now how poor lighting and bad ventilation produce
fatsgue which slows down proaduction. 1t was put until we were well under
way in the war in 1917 that we realized that Jong huurs actuadly decressed
production instead of inercasing it, as we hud aiways supposed. The situa-
tion assutmied such proportivns that in 1017 ke Chief of Ordnance of the
Army issued a statement urging industry to keep its hours of work as short
as possible in order to get the utmost etliciency from the available manpower.

As many of you know perhaps, only recently the British Factory Aets,
which correspond to our hour and wage legistution, had to be reinstated

after a temporary abandonment of them, as it was found that production:

decreased so seriously, There was no question of sabotage involved but a
sheer inubility to turn out as much work 'durirg the longer workk week as
was possible under the old standardsl It is of the utmost significance that
& nation like Britain, which has been backed into a eorper and is f.;;}mug
a desperate battle for survival, has found as a result of sheer necessity that
the World War e\pnncncc is being repented and that.short hours, decent
wages, and good working conditions are the first Jine of defense in industry.

Fortunatcly, recognitirn of the importance of these things has alicady
been given in this country and the Secretary of Labor has appointed a
National Committee on the Conservation of Menvower in Defense Indus-

-tries, composed of 24 members who are concerned in the problem of good

physical working conditions. The country has Leen divided into 8 regions
under the general direction of volunteer safety experts from private indus-
try who have generously donated their services in an attempt to make the
deiense industries more health and safety conscious. They have assembled

~ local committees of volunteer experts whose services are availadble on a Iree

basis to assist particular companies which have not vet done very much in
the safety field in sciting up programs.

Although the Walsh-Healey Act has plenty of teeth in it, if it is neces-
sary to use them, we are not using coercion to bring about the desired result,
I am sending a letier to every company w hich has a defense contract advis-
ing it of thc free and expert zervice which iz available to it in giving assist-
ance in & program to lessen its accident and death rates. We must renem-
‘ber that the Government is now dealing with many rew and small eompanies
which have not been in the governnient market bafore but who are being
conscionsly drawn in by the Government through its policy of negotiating
contracts directly as well as by competitive bLidding to provide as many
sources of supply as possible.

Large appropriations have been made to the War Department for edu-
cational orders, which are placed for the very purpese of enadling companies

“ which have hitherto not dealt with the Govermment to become ¢xperienced

in making the kind of supplies which the Government is now buying and
whiceh it de:perate]v may need in the event of un even .more serious emer-
gency than the one in the midst of which we now are. Many of these com-
panies are not safcty conscious. Many of them have no health and safety

“program and, of course, no safety expert whose job is to wateh like a hawk

the industrial accident and death figuves.

It is earnestly to be hoped that this opportunity.of receiving free assist-
ance from men svho are experienced and recognized experts in the safety
field will cut down hazardous working conditions in many establishnients
which are now giving little thought to them. It is eszential that this be
done if production is to be continued at the level which the nation has a right
to expeet from the superdb industrial equipment which it has,
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We are dealing with all kinds of companies, from the mill which one of
our jnvestigators recently reperted to e where the drinking water supply
was purposcly kept so tepid that the employees would net drink it and were
induced to purchase Coca Colas sold by the company for a2 small profit, to
Jarge companics with all the most modern safety equipment with a personnel
avoused tu the importaice of keeping accidents to a minimum and with
abmost perfect safety records.

It is fortunate that we have the machinevy already functioning to handle
the many industrial problems involved in the sudden incidence of govern-
ment buying on all industry.

You sight be intevested to know that in July, Aungust and Scptember of
this year contracts valued at almost the amount involved in the first two
years of operatien of the Act were reported to our office ‘and in one \\'eck we
had contracts valued at almost half what we had ‘the entu'e first vear of our
activities. This is growing by leaps and-bounds. .

It is estimated that of the $10,000,600,000 alre'x(.\' appwnnated for
defense purposes, about v and 2 half million manhours of lzbor wiit be
created, of which nearly two-thirds will be skilled or semiskilled workers
and on!y one-third umkll.ud Four hundred thousand men reecived employ-
ment in manufacturing industey alone in August of this year, which is the
Jargest employment increase for any August on record. Apprentices are
being trained on all sides to fill the skilled jobs that are opening up. Many
skilled workers who had becomie “rusty” during the thirtics Ly having run
hot dog stands or clerked in druz stores are finding their way back to their
old jobs as tool makers. Hordes of young people who have never worked
in industry before are finding their way 1o profitable employnient.

All of this raizer new problems to be faced. The influx of this large
bedy of new workers who have not had previous experience in industry, who
are rot familiar with machinery, and whe haven't ver developed the “feel™
of the factory is going irevitahly tn raise the accidsnt rate as it did during
the last war. We know from the acciden: figures that the incidence is
higher in this group because of their immaturity and caxc]e==ne<

Certain other problems which arose suddenly in 1817 and had o be dealt
with by setting up temporary machinery foriurately will rot plague us now.
There will not be the dizasirous cumpetition Lolween industries and between
the industries and the Government which was ¢haracteristic in the last way,
as there will be uniforn labor standards which will tend to iron out the
advantages to be gained by shopping around from place to place to get the
best job. The Government will thus be assured of continuous sources of sup-
ply in vital industries and will be alde to buy for fdir prices kept in line by
the stability and continnity of the labor suppiy.

No machirery was in existence to handle such matters or to deal with
industrial disputes during the lz'. st war. T think we ave fortunate in having
such machinery which has been smoothly operaling for four vears, and to
which both industry and labor have become accustomed.

We now have a nationwide free public Employment Service where the
job zeecker and the job giver can get together. We had to set up such an
employment exchange hastily during the last World War in an attempt to
fill the sudden nveds for workers that developed.

I think I can safely predict that the more general recognition of the
wage earner's fundamental rights will minimize industrial disputes and that
we will not have the record of strikes which we had in the last war. At any
rate the record to date certainly justifies this optimism.
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In the final analyais, however, all these things depend not on the sane-
tion of law Lat on the inherent desire of the American people to pull together
in the national vbjective. In the particular field of health and safety, we can
Jegislate until the cows come home but until we really arouse industry and
labor to a consciousness of the imporiance of being awuke 24 hours a day to
the reed of constant improvement of the physical conditions of work we
shall have accomplished only a small part of the task before us. I know
only too well how frequently employees are reluctant to use the safety
devices which are supplied them. Gogglesx and respirators are nuizances
and safety devices sometimes slow up production so that earnings on picce
rates are lower. One of your main problems is not only to install the best
safety devices but to see that they aye used and to make your men health
and safety conscious. After all, the’ argest number of accidents are still
of the slip-stumble-fall variety. Even xf there is not gre&e on the floor the
worker who is careless may fall and injure himself, F

I think we have a real oppo'tum’v out of this emergency to make the
nation health and safetv ennecious and to -improve the-physical conditions
of work in a way which will have lasting benefits and pay dividends to
industry as well as labor. In any event, in this emergency production must
not be curtailed by the inefficiency of iost time througzh sickness, accident,
occupational dizease and death, We must have less than 16,000 deaths and
a million and a half disablements during the coming year. It will be difficult
not to exceed this figure because of the greater pressure under which we will
be operating and the untrained personnel with whom we will be dealing, but
this should only L a challenge to us to increase our efforts.

I hope and expeet that it will 1ot be necessary to use the teeth in the
provisiom of the Walsh-IHealey Act n-qui:ing zood physical conditions in
the coming vear any more than it has been in the last four, but the teeth
are there if theyr have to be usad and the results must be achieved. The
Government must get its supplies on time and that is why we are doing
everything that we can to promote the factors which we know will make
efficient and speedy produstion possible,

The Air Hygiene Foundaticn can nmiake no more helpful contribution to
the national welfare and the defense program than by continuing its intelli-
gent and vigorous efforts to encourage better health conditions in American
industry,

PROFESSOR DRINKER: Mr. Walling told me that he will welcome
discussion of his paper and holds himself in readiness to answer questions.

I should like to ask if the government has any position with respect to
the Walsh-Healey Act with regard to pnvexcal examination of new emplo;s-
ees, or are you just watching that? It 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. That is a matier somewhat remotely con-
nected with the oblizations of the emplover under the Act and it is so defi-
nitely tied up with workmen's compensation matters, for instance, which are
of coursc the subjeet of state legislation and not federal, that I think we
would not make any requirement one way or the other about physical condi-
tions of workers. I read you the very genersl provisions of the Act pur-
posely to show you how general they were and the fact that it is necessary
in every case to implement them. I think in this case it is better to make
haste slowly and not attempt to lay duwn too precise rules until we are morve
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"sure of the legitimacy and reasonableness of the requirements that can as a

practical matter be carricd out.

There is Lound to Le a tondency to use this legislation te achieve the
millenium overnight, and while I am in favor of milleniums~-1 suppose we
all are—] think we have to recognize that it takes miore than one night to
achieve it. I don't think we should try too much. ¥ don’t think we should
bite off more than we can chew, I think we shaald recognize our own limita-
tions in the field. We have thousands and thousands of factories all over the

~eountry, so that we cannot cut the brushes too fine to make the sweeping.

For those reasons and many others I think we will not attempt to lay
down any standards about physical examinations, one Way or thc other—
aside from the fact, as you suggested, that it is d&m nit

MR. AHEARN: My, Wailing reforred to the: fae
comparatively =peaking, have satisfactory safety
What is the government going to do with respect: sBistates where there
are no satisfactory standards? Will ¥out write th sestandards? Wil you
make them familiar to the contracting’ cnmp'xmm ‘23 ‘well az tne sub-con-
tracting compauics prior to the inauguration of the contract?

MR, WALLING: That is something to which we are giving som= con-
sideration now. Our system is this. In the caze of ahout sixteen states we
have regular and periodic reports of the office records which they have about
factories within their jurisdiction, so that we know somothmg about what
ihe physiecal conditions are. In oilier states the state factory inspector may
stamp the inspector’s card indicating that he has bean there and has approved
the standard. But even in those cases we don't always accept that standard.

T am thinking of one state where we found extremely hazardoaus condi-
tions from every standpoint—from the standpoint of oceupational disease,
from the standpoint of bad housvkeeping, from the standpoint of a firetrap—
from the standpoint of almiost every one of the classical things not to do that
you can imagine. We politely called the matter to the attention of the state,
and they equsliv politely replied that they had sent an investigator there
and as far as they couid see everything was lovely. Conditions were in com-
plete compliance. In that case we had to go ahead and say, “Even though

only a few states,
ealth standards.

you have been ceriified by your state as meeting the state standard, we-

don’t consider it sufticiently high to meet the stundards of the Walsh-Healey
Act.” 1In that casc we izsued specific instructions in detail of the measures
which should be taken to correct those hazards.

As 1 have indicated, we have been doing this somewhat on a hit or miss

. basis. ‘We merely have baen trying to correct the most obvious and most

dangerous things. How much farther we ¢an go is a question, with the limi-
tations of personnel and the increased load of work which all this program
means. Certainly I think we should give serious consideration to the adop-
tion of standards which are pretty generally recognized by industry, After
all, we have a considerable body of indusirial law on the subject. There are
standards which everyhody would revognize to be reasonable, which we can
use and sdopt and perhaps even specifically make a part of the contract
form which is sizned, so that the company that makes the contract will
know that A, B and C. by way of physical conditions. must be compiied with
if they are to parform the contract satisfactorily.

That is somewhat in the future, Mr. Ahearn.

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

MR. WALLING: We have had a surprisingly small number of com-
plaints from labor about its violation, if that is what you mean,

MR, BAILEY: Yes,

MR, WALLING: I think that is partly due to the fact that very fre-
quently the employees in a factury do not know that they arc working on a
government contract and do not know what the requirements are, in spite of
the fact that by one of the provisions in the contract a labor poster setting
forth the labor provisions is required to be posted, We have made a 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 emplovee doesn’t
always know that he is working on a contract and what hi§ xrights are.

The small number of complaints is no indication, however, of the number
of violations, whiclr have greatly exceeded the number of ‘complaints,

In general I think that lz2bor 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 Jaber is watching that these standards be
preserved, particularly 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 stems
directly from the large number of new companies which have come into the
government market, which I referred to earlier. I don’t know that the num-
ber of complaints which are valid, that is, which actually point out viplations,
has increased, but the volume of those filed certainly has increased in the
last few months,

I might say also that we have only begun to feel the increase in the
program. To be sure, we had in the first three months of this fiscal year,
that is, July, August and September, contracts valued-at about the same
amount that we had in the first twwo years of operation of the Act. That is
as many hundreds of millions of dollars in three months as we had in the
first two vears, As a matter of fact, in one week we had about half as much
as we had during that same period. In spite of that very Jarge fizure, I am
sure we are not getting the full impact of the reports, because the Army
and Navy clerical offices are so swamped with the inquiries that they have

. _had that they are not able to report the contracts to 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 a
part of them. The particular contracting officer of the government, whether
it be the Army, Navy, or the Department of the Interior or what not,
actually makes the contract and then sends the report to us in the Depart-
ment of Labor, so that it can be e¢nforced and administered from that time on.

MR, JOHNSON: I should like to ask Mr, Walling if in the case of states
which have no labor standards now he would dare estimate that the regula-
tions to be imposed by the Department of Labor would not exceed the stand-
ards embodied in the Amerienn 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 you mean. Those standards, I should say, were
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) pretty gensrally recognized as what it is poasible for industry to reach
: toward at the present time. We must remember that any standards which
: we adopt of a general, nation-wide nature must take into consideration not
. only the most progressive states with the highest standards but they must
- . not be too impossible of atinbunent by industrial establishments in states

: which have had practically no standard or absolutcly no standard at all
That is one of the difticulties of nation-wide vegulation. .

. { © MR, JOHNSON: By the same token, might it not be likely that your
- requirements would not come up anywhere near to the standards of the
: A, 8. 8. code? .

/ MR. WALLING: I think if they were natiéu-\\iii[e d_n'i Y

' ably be true. However, on the hasis upon which we'h
to the present time we have, of course, taken into-con 107
i where the standard is best what that ‘standard ' hm‘e required
> that without any question. We feel that alliindustr blishaients within
the same state, whether thov ara competitors in the =antedine of inlus..y or
not, should be held to the same physical standards. It may not be WO\S;b‘C‘
or t‘air to hold industrial establishments, even though they are competitors
perhaps, in a state which has not had any standards at all to that high
standard.

That is one of the difficulties with a nation-wide code at the prenent time,
where there is such divergence of establishment of it and following of it
That is one of the reasons we think perhaps the absence of too spcciﬁc
regulations, as far as sefety is concerned, may be a more satisfactory
approach to the problem, unless we can go into it in a very thorough way
and attempt to bring about the millenium.

. o MR. BAILEY: I intended to go a little further on my guestion than T

- k implicd. We have heard repeatedly of the greater amount of lost time ue
3 - to non-industrial causes than industrial causes. 1 wonder if this may not
r; - be a mecans of hringing that furcibly to the attention of labor itself, The
i non-industrial, rather than the industrial, loss of time is a contributing 2nd
- really & major problem., Has anything been done on that?

MR. WALLING: Just what do you mean by “non-industrial””?

MR. BAILEY: Sickness and non-industrial aecidents and all of that kind
. of thing, which causes loss of working time. “We have heard at our meetings
repeatedly that that loss is so much greater. One speaker said it was fifteen
" times as great, another four times as great, and s§ on. We al! know that
non-industrial cauzes result in much greater loss of working time than in-
dustrial causes. )
I am wondering if that matter, through this organization, ean not be
brought to the attention of labor, so that you will get better cooperation in
that regard.

MR. WALLING: Another division in the Department of Labor, of
eourse, has the matter of industrial standards as one of its main functions,
and it is doing what you might call propaganda or educational work in that
whole field. I don’t think it would he practicahle or desirable, as a matter
of putting into cffect a standard of law under the Walsh-Healey Act, to
attempt teo engage in a health program and a safety program to cut down
sickness and disease outside industry, as 2 part of the obligation of a con-
$ractor in the performance of his contract with the government. After all,
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our jurisdiction in the administration of the Public Contracts Act begins
and ends with the performance and completion of the contract, and we cer-
tainly haven’t the time, nor do I think it would be wize for us, to extend our
activities beyond these points and attempt Lo engage in a nation-wide health
campaign. There are other agencies of the government and other agencies of
industry itself which arc concerning themselves with that protnem. T think
certrinly we wouldn't put ourselves into the midst of that situation.

MR. BAILEY: I wasn’t suggesting that it could be done by law, of

"coyrse, but I was wondering if there couldn’t be, in connection with this,

some educational or instructive work to call attention of labor to it or to-
stimulate the activity of the other departments that have that in charge.

MR. WALLING: I see Dr. Sayerk of the Public Health Scrvice here and

"1 know he will be ahle to give you & very. stimulating lecture on what the

United States Public Health Service is doing along those lines for the gen-

eral health of the workers and people of - the natlon.

PROFESSOR DRINKER: We are all conccrne with the prolecuon of
civilians in wartitmse. Many of us have scen the recent movie of London
Can Take It.” 1f you have not, I 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 aﬂcepb an assignment along those
directions of describing civilian protection. ' Since he has beon 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 our 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 accepted with some hesitancy
because it is the policy of our company to take no part in creating any
hysteria relating to war. We know how to make war gas masks and
other protective equipment, and if the time comes when our facilities are
needed, our company will meet its responsibilities, However, through our
industrial work und our contacts in this country and abroad we have gained
some information on the subject which I am plcated ‘to -diseuss briefly in
an mformal manner and largely from a pbrsonal viewpoint, because it is a
matter in which every person that is here today should ‘be doncerned. The
course of international events might easily indicate that weiare already late
in becoming informmed and in making plans and preparat-

There are two ways in which we may-protect our :vxlmns and cl\'xhan
interests, whizh breadly inciuues the lives, home: and induvstvies of wui
country: one is to keep out of war, and the other is to keep our eivilian
interests away from injurious contact with the implements of warfare either
through impenetrable military defense or by movement to safe locations.
The first way is almost passed. The second way is very difficult to attain,
because today it is possible to fiy iromv Engiand to Italy, drop bombs and
return. There are rumors that airships will soon be available that can
stay in the air long enough to fly to Japan and return. It is apparent today
that all persons whose nations arc at war are subject to the implements of
war. Times Lave passed wheii a person is safe if he is away from the range
of bullets or guns. Now it is a matter of hundreds of miles—in fact the
entire carth hecomes the battleficld.

Accordingly, if a nation is at war, the protection of its home interests
must be conzidered not from the viewpoint of complete defense, but from
the viewpoin: 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 be exposed, and with some of the things
thut have been done abroad to protact civilians and property.

The implement of warfare that is usunally thought of first in connec-
tion with civilian protection, is gas. Gas has not been used in the present
war but it can and undoubtcdly will be used any time that it will give mili-
tary advantage, whether this be for offense, for defense, or for harassing
and destroying civilians. War gases are classified generally according to
their predominating effects, as lung irritants, nose irritants, eye irritants,
and vesicants or blister gases. Some are gases or vapors, others are smokes.
They may also be claszified on the basis of their persistency in remaining
in the area gassed. Chlorine or phosgene, for example, are non-persistent
because they dizperse in vhe air and are carried by the air currents. When
the contaminated air beenmes diluted or is carried away by the wind, the
arca is immediaztely habitable. Mustard gas is a persistent txpe, It is a
liquid material that evaporates slowly and will persist for days or wecks
in the area and on objects with which persons come into direct contact,
thereby making the area uninhabitable unless decontamination procedures
are effected.

* Director of Research and Development, Mine Safety Appliances Company.
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The implements to which civilians have heen exposed the most in the
present war are hlgh explosive and inczudiary bunmths, A high cexplosive
bomb may range in size from 350 pounds to a ton or perhaps larger. From
. these there are hazards from pervussion waves or shock, from splinters

: and fragments of the bombs themselves, from fiving debris, stones and
bricks, and from falling walls, chimneys, and other structures. The ‘incen: =
—- ’ : diary bomb is dcsigﬂod to start fires. They are in general similar in design

to high explosive buombs but are filled with substances such as phousphorus,

thermite or other common pyrotechnic material which on ignition will burn

rapidly to produce an intensely hot mass, Incendiary bombs are usually

much smaller in size than high explosi ranging.dn weight from

_ two to 50 pounds so0 that an aeroplanc ca. mat one time.

/ Some 1gmte immediately on jmpact{ 6 énetrating type with

/ . a delay in ignition so that they cand Y roois, for example,
; and then ignite the interior of build , S
’ ' It is apparent that gas bombshigh: osive _mb:., or incenciary
‘ bombs might be used alone or migh wFor example, blister
. gas {mustard gas) bemlLo oy be used Wi igh-explosive and inz_:dinries,
in order to make rescue and fires more dit ncult to deal with or decontamina-

tion more difficult to carry on.

In addition to hazards from gas, hizh explosive and incendiary bombs
earriad by aeroplanes or shelis from long range guns, there is strafing and
-machine gunning of civilians by aeroplanes together with many other dircct
: ~ and indirect hazards and discomforts. Very important among these is the
-disruption of essential commodity and community services such as water,
gas, electricity, and food supplies. Other influences are the loss of sleep,
fatigue, noise, exposure to ecold, sanitation, crowding, and contagious diseases,
The foregoing discuszion is teo brief to be complete but will serve to .
indicate the many problems to be dealt’with in eivilinn protection. Fortu-
nately, some of the problems have already been given consideration, and
. much experience is being acquired abroad in others. |
" .Gas masks for protection from war gases are in gencral similar to
~jndustrial gas masks, with which many of you are familiar. The canister
- must contain sorbents that will take cut acid gases, such as phosgene and
. ehlorine, and vapors such as mustard gases and blister gases, and also a '
0 wery ¢fficient fiiter for removing the hrritating smokes. As the concentra-
- fions ¢ r.gases and smokes encountered are in general very mueh lower
: oncentration of industrial gaszes that are frequently found in
»'.indnstry it is not difficult to make 2 mask for protection of civilians. Every
. ecountry at war today has considered the noedof such protection and the
";‘vprincipal countrics have issucd masks to their civilans, In addition to
-needing masks for resmratorv protection from gases, special clothing is
‘needed by specxal service personnel such az firemen and others who may be
“yequired to remain in areas infested with hlister gas or similar gases, for
duties such as decontamination work, fire fighting, and making utility
‘repalrs. These perzons must be complete‘iy protected, in other words, no
skin part can be exposed. Fabrics that are either impervious to the pgas
‘or are impregnated with substances that will take out the gas are available
for elothing of this nature.

Shelters of various kinds are used widely for civilian protection. Many
of these shelters are cssentially barricades made from boxes or bags filled
with sdnd, or trenches and dugouts, for proteetion from bombs or machine
gunfire. If gas protection iz reguired, either the civilian gas mask is used
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or some means of gas protection is incorporated in the design of the shelter.
The simplest form of gas shelter used i= merely a voom of the home that
has bheen made practically gas tight hy s‘..}m«' eracks and openings with
tape. A more elaborate design consistz of an underground bomb.proof
space of concrete or masunry with cither gas tight doors or with ventilution
facilities that will remove war gases and smokes. This type is either con-
structed ace 'ording to plans sugwested by the Government or iz available
commercially in sizes ranging from tamtly to large groups. Use has also
been made of existing underground structures such as subways and tunnels.

Considerable work has been done on ventilation requirements and
equipment. It is apparent that the factors of consideration ave the oxygen
consumed and the carbon dioxide liberated by respiration, and the heat and
water vapor given off by the person to his surroundmg environment. The
simplest form of a shelter is an air tight sp: thout ventilation or puri-
fiers of any kind, Ob\"ouJ ~a room of t}h Lhave to be large
ionable period
'eround advan-

of occupanc), say six hours. By building. th
tage is taken of the cooling effect of ‘the. - iperature being
approximately 63 degrees Fahrenheit. Undet Gns, it has been
established that 75 square feet of wall spac pe person‘is satisfactory for
six hours; while 100 square feet per person is satisfactory for 12 hourz.
When effective ventilation and air purification is employed, the size of the
space can be reduced to the minimum required for 2 person to occupy,

approximately & square feet of floor space. It would appear, however, -
that a person would be a little ecramped 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 masonry or concrete blocks.

Room cquipment seems to be a very important thing and is stressed
everywhere. . The necessities of life must be provided: food and water, pro-
vision for sanitation and hygiene, protective devices, first aid materials, fire
extinguishing equipment, reprir materials for the roem, ard finally amuse-
ment and rest. Upkcep of morale is an important factor,

Aside from the material aspects of civilian protection, a very important
part is the organization. They began to form these organizations in Ger-
many as early as 1632 and 1033, and in England in 1935 and 1936. In their
plans they considered what they should do at the present time (1935 and
1936), what they should do as opportumt\' affords, what they should do
when emergency is imminent, when warning of dauger is sounded. what

.they should do during the raid and after the raid is past. England has

.passed through all of these stages now. It is a £a1r question to ask, “in
what stage are we?”

It is apparent that we are in the stage, at least, where we should be
doing some thinking, where we should be makmg definite plans, and where
the public should be better informed. This is not a matter for technologists

“alone. It is not 2 matier for a fow people. It is a matter that affects every

civilian who might come within the zcome of warfare and it is a matter tha
must be handled largely by civilians. Why should we be any more immune
than the civilians of our neighhor country north, where they are already
making some plans? We perhaps have some, but they are not as generally
known as 1 personally think they should be known.

The organization in England for doaling with air raids and attacks on
civilians is about the same sct-up as that required for military operations.
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In other words, they have facilities for the treatment of casualties, movable

first aid units, first aid posts, cusualiy stations, base hospitals, ambulance
service, laundry and decontamination services, awd clerical and record ser-
vice. It is very important to keep records in situntions where there is panis,
demoralization, people chased out of homes, and general scattering of meh,
women and children.

After taking care of homediate casualties, there is the matter of rescue
service, demolition service, decoatamination service, fire fizhting, gas detce-

. tion, emergency comnunication, protection of ecivilians and emplayees,

lighting restrictions, air raid warnings, and other things., This gives you
an idea of the mugnitude of the problem. Ax g key organization used in onz
eountry, they have a well organized home’ défénse und howe security braneh,
In a community the first important ggént e-local:warden, lle is-the man
who knows all about his particular conmunity. assigapent. He is suppesed
to know all about the police departient fdeiiities fighting facilizies,
hospitals and where the doctors live;*who th ¢ re.and which ones
are aged, infirm and can’t be moved; e th s are and how they
can be shut off: whether there is : j ¢ vulnerable in that
distriet; and off sueh (hings of importaned:’” Inzother words, b~ I the hey
man that guid.s all of the work for that particniar region.

The warden is a selected man of good respounsibility and truined for his
work. He has equipment for denling with putting out fires, decontamina-
tion work and other necessary duties. He has at his command and cali a
number of other services. He has a rescue service. That includes a motor-

Q

ized squad equipped with jacks, torches, erowbars, and tools for recovering:

persons from debris, for demelishing buildings, and for tearirig down walls
that are hanging and creating additional hazards.

There is a decontamination service. This consists of another sguad

which the warden calis on to go out and decontaminate an area that is

infested with gas. The personnel have special training in anti-zas work.
There is a gas detection squad that gives service and advice regarding

- whether fas has been used, what kind of gas, and what is to be done al:~ut

it. ‘This is a trained technical service, In addition, there arve other speciul-
jzed servizes available on call,

Protection of industrial workers and property is apparently handled
to a large extent by the industries themselves, but through the genoral

‘yeguldtions that have been put out for civilians, That i3, industry organ-
“izes its protection on the basis of the individual industry, somewhat the

same as they organize in American industry for safety work or fire pro-
tection. .
Any work of this kind that reaches so broadly into the civilian popu-

- lation requires much time and effort of an educational and training nature

to make an effective, functioning organization. Many publications and

‘information sheets have been issued abraad and in language that civiiians

ean read and understand. There are books on civilian gas detection, kinds
of gases, kindz of shells, kinds of bombs and what they do, how deep a bombd
will penetrate, how to construet shelters, first aid, lighting, protection of
children, care of animals, food contamination, and practically every phase
of civilian protection work. :

In this discussion 1 have endeavored merely to indicate some of-the
problems and answers relating to civilian protection. In this country there
are many available facilities that can be utilized. In New York and many
other cities we have tunnels and subways. Here in Pittsburgh we have the
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Liverty Tunnels, the Armstrong Tunnel, and the old Wabash Railroad tununcl.
Under Herron Hilt and other places we have old mines that could be opened
up. In Pittsburgh we are also fortunate in that the land is hilly. It is much
easicr to build a bomb shelter on the side of a steep hill or eliff than on
level ground, It is easier to get further um.crgroum! and construct a pro-
tection roof and it is more difficult to atiuck with bombs and shells. It is
hoped that we will never have to use there and other required facilities or
to function as a nation in the capacity of actually protecting our civilian
popilation and industry from the implements of warfave. However, it has
become necessary for us to at least begin to think and plun.

;;:x-‘*‘"

p'opu]atm phces it is pretty hxgh 1 thm

order of thirty million, or nizzl, tnough £6r evary person over -.hve \cm, “

I am not so much af:a:d of that. In fact, if I were out in the good open
gpaces around lowa and Nebraska I think I would trust to my legs about
as soon &s & gas mask in a case of that kind. But where you don’t have
open spaces and where shells or bombs might be used to more az.santagc 1
think you should have masks. In densely populated districts, in cities and
in placcs that might be in the path of invasion I think they should be sup-
plied. But out in the country I wouldn’t worry much about it. I don't think
they would waste any shells there to begin with. You could dodge them and
get out of the gas cloud very easily if they did.

I am not so sure that you can cause any w idcepread gassing even in a
eity. The main t}nrg, of course, that can happen is to cause a panic among

the pzople. One important thing the civilian gas mask does is to preserve .

morale and give a sense of security. In other words, they havea psycho-
logical effect as well as a practical efect.
If there ara no other questions I will turn the meeting back to Dr. Meller.

DR.. MELLER. want to thank all of those who have taken part in the
two-day program, which I am sure the listeners have foond most interesting
and instructive. The meeiing is adjourned and will be followed by 2 short
business session.
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