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'EFFECTS OF THE INHALATION OF ASBESTOS DUST ON
THE LUNGS OF ASBESTOS WORKERS Lo
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By A. J. Laxnza, Assistant Medical Director, WirLiau J. McCoxnrry, Assat-
et Medical Direclor, and J. WiLLIax FrexeL, Chemist, MMelropolitan Lafe
Insurance Co. °
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INTRODUCTION

In 1929 the Metropolitan Life Insurance Co. was spproached by
officials representing the asbestos industry in the United States, who
were desirous of ascertaining whether asbestos dust was an occupa-
tionel hezard in their establishments and, if s0, what was the nature
of this hazard and what sbould be done to prevent or control it.

About this time several erticles had appeared in English medical
journals describing & pneumoconiosis due to asbestos dust. While in
one or two isolated instances the occurrence of this type of ppeumo-
coniosis hed been described in American journals, the industry. itself
appeared to be quite uninformed of the existence of any such
occupational disease. \ " '

The hezard of silica dust, with special reference to the lungs, 'has
long been appreciated, end a great deal of study end research has
been applied to the problem (in the metal mining and certain other
indpstries) in Great Britain, the United States, the British Do-
minions, and in other countries. The pature of the efects of gilica
dust expressed in the term “silicosis”, with the resultant extraor-
dinery predisposition to pulmonary tuberculosis, is well known.
These effects have been sssociated with the inhelation of dust con-
taining free silica in varying amounts. The effects upon' the pul-
monary tissue of dusts containing combined silica—silicates—are
still & fertile field for investigation, but evidence is accumilating that
certain of these dusts produce pathological results quite distinet from
true silicosis. G . .

The name “asbestosis” has besn applied to ths pneumoconiosis

caused by asbestos dust and it will be so used in this report. ~ Chern-

ically, the asbestos of commerce is & bydrated magnesium silicate

consisting primarily of silica (combined silica) 44.1 percent, mag-

Desia 43 percent, and water 12.9 percent, while ferrous iron and

nickel are prosent in small ‘quantitie‘s. "I‘b.ms oommercit}.'.! variety f{f
crumsaeens T L L o e .
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asbestos most commonly encountered is designated as chrysotile and
is ope of the four varieties of the mineral serpentine, in which it
usually occurs in seams.
1t should be borne in mind that silicosis (end presumebly asbes-
7 tosis) develops very slowly, taking from § to 15 and even 20 or 25
. s years to becomo sstablished. This rate of progress is influenced
'?mam]y by the dosage of silica which the lungs receive, and this dos-
“gge, in turn, depends upon three variables—the smount of silica in
~ .the dust, the quentity of dust in the air, and the length of exposure.
glndividual jdiosyncrasy might be included as & fourth varieble;
¥ Lowever, little is known of the <ariations in susceptibility in those
exposed to dust. It might well be essumed that similar variables
would influence the occurrence of asbestosis.
_-In places where asbestos is mined or fabricated in North Americe
there does not sppeer to be present the clear<cut clinical picture
which is so unescapeble in communities with & true silicosis hazard, .
such as bard-rock mining communities. It mey be that some of the
gsbestos plants are of too recent origin for the typical efects of &
alicate dust to become menifest, but this wolld not apply to the
older mines or 0 all of the fabricating plants. )
... The industris! health service of the Metropolitan Life TInsurance
Co. undertook the following investigation during the period from
October 1929 to Jenuary 1931, which included: °
1. A study of dust conditions in asbestos mines and mills in Cenada
and in fabricating plants elong the Atlantic Seaboard in the United
States. . B '
2. 'Physical examinations of ssbestos workers, including X.ray
3. Astudy of dust exhaust systems designed to eliminate asbestos

dust. . - K .

. Data on the {abricating plants only are sncluded in this study and
‘are designated in the report as plants A, B, C, D, and E. Thisis a
preliminery report. A more extensive study of the asbestos industry
js now under way. L -
. DUST BTUDIES

A4 .
e AR . . .. H
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Apparatus and methods of aa;hjaling.——Both the tmpinger (1) and
the electric precipitator (2) were used for the collectior;'of air samples
for dusts at the breathing levels and in close proximity {o the workmen.
Both of these forms of apparatus are adapted for this work, as they
are transportable, edsily set up and adjusted fof the taldng of the
gir samples at the proper level, and are extremely efficient.

y,. Lhe impinger collects the dust by pspirating the gir and fhen
impinging it onfo & Aat surface covered by & liquid in » tontaioel
The Liquid used was distilled water, containing 50 percent alcohol to

{
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prevent the solution of some of the dusts, particularly any silica
which might be present. The impinger was actuated by an electri-
cally driven rotary pump and the rate of sir sampled wes messured
by means of a resistance type of flow meter with an inclined manome-
ter for measuring the pressure difference. Each sample represents
the dust collected from & volume of 100 cubic fest of air.

The electric precipitabor is designed upon the Cottrell precipitator
principle used for recovering dusts and fumes commercially. This
principle depends on electrifying the dust parucles by meking them
pass through en electrostatic field and thus causing them to settle
out upon & sheet of celluloid. The electrostatic field is set up by
means of & transformer operating from the lighting lines on 120 volts,
alternating cwrrent, Air is drawn through the apparatus by & small
rotary fan, run by & motor, the quantity being measured by & flow
meter.

Samples of dust brushed from beams and pipe lines near the ceiling
also were secured for chemical analysis. All samples were shipped to
the industrial hygiene laboratory of the Metropolitan Co., and the
dust counts were made according to the methods accepted by the
United States Bureau of Mines and the United States Public Heelth
Service (1). Particles in size up to 360 microns in the greatest
diemeter were counted.

Chemical analyses were made for total (free and combmed) silica
according to the accepted standard method of Hillebrand (3). ,

In the first plant studied (A} only particles 10 microns end under
in size were counted. It has been demonstrated repestedly that no
silica particles exceeding 10 microns (& micron equals one-millionth
part of a meter or one-thousandth part of & millimeter) in greatest
diameter enter the lung tissu ; for this reason, the larger particles
usually are not considered when determining dust counts. Later, as
it appeared from some of the published articles (4) (English) that
asbestos particles much larger in size were found in lung tissue, it wes
decided to count all particles and make differential counts of a.ll those
10 microns and under.t’

Total particles per cubic foot and the corresponding weight of the
dust in milligrams were obtained. .Since no relationship between the
dust counts and the corresponding weights was found, the weights
are not included in the tabulations in this report. :

Table 1 shows by planta and by departments the maximum and
minimum dust counts in million particles per cubic foot of air.
Although the counts in plant A are of particles 10 microns end under,

1 8amples colectsd by both tbe tmptoger and the electric pracipitatar wers comzted. 1o additionm,
aicrophotographs of these Gost particles wese enlarged by teing projecisd cpon & acrean with 8 lantero-
Alde projectar, the enlasgad particle belng measured with a raler. Knowing the sniire anlargement (by
actua) measprament), § was oesy to calenlate the origina) particls slzs (5). By ths oee of Hasaa's (5)

lupaltmnle probability paper, ths Jogurithms of fha function to be measursd (In this ceds micrans) Al
plotted es ordinates against the probadbility of cocurrence as sbecisses,
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4 EFFECTS OF ASBESTOS DUST OX THE LUNGB

end in the other ’plants are for all particles, direct comperison s
possible, as in no sample taken were the number of p&rtxcles 10
xmcrons and under less than 94 percent of the whole ST

. o4 . . . o ,:.'v. (Y .

1, Yo el

TasLE I—Ma.nmum and minimum dust counts in million porrzclu per cubsc foo!
.. of air, by plant and department |

Plant A Plnt B PlantC | PuatD | Puntk
Mo ! Mithonl | Maign | | 000! 2|
NUE' p‘: Nume cn Num. o4 [s}+] Nup- [+ ]~ L] on
Department ber of | S 1§ ber of f‘r ber of b+ 1 or of S:-m- an- P-r:i
cam. | URdes | | Clee pery o e pes | o [ tles plss | clas per
10u pet cubie cuhic cubic | per cuble
ples | b |, P8 Frootof [ D)% Froorer | RIS bioorof [ evbic | foot of -
CjlakeD | poopop [4akeD | g |taken | To T ftaken | Tl oot of|  ale
alr . alr
5] WIW 9 ;:—e 82 4 L.t I po &
3] Win ] ~43 6| BY=18M | enicai]incncaan 36 28
P B T ) PR RRURRRIN SRR RSN AR IO AN SO S
3l %2 8] ¥l 3] 1K- dHeeiei]ovecceen 3| BY-10
0] W-1h....... (@) L3S WIS | X DRSO OO P67
H ce- 4] M2 i W 48 8| 3K-10 1511 -7 3 {1010
Felt depertment....... LB 2 an 1} - SOUURUNN ISOUPURI SSSPUIOE ISPV ANVUTS ST SR SN
Sheet {Csuiating........ Bl M4 feecivefiecrccnc]romrrrelccoreseas]iccrase]evsareac]ianccnsfececcovan
Molded braxe band
(L. R0 10172 DO IR SRR IR UL IUUUTN SN b ST O - | P IS
4 Incdudsed in 3ploning. 3 Includes broad joom weaving.

Whereas the dust in the preparation room is practically all due to
asbestos, the contrary is the case in the other departments. .In the
carding, spinning, and weaving rooms asbestos comprises about 25
percent of the material used. On special jobs tbe percentage of
asbestos may be higher, but in general the figure quoted is approxi-
mately correct, the other material consisting principally of cotton.
In the insulating departments of plant A, asbestos is but 5 percent
of the total material used. In the molded brake-lining and clutch
division of plant D, asbestos comprises about 25 percent of the total
meterial. The actual exposure to asbestos dust, therefore, is consid-
erably less than is indicated in the dust counts in table 1.

COhDITIONB IN THE PLANTS

The processes in thess plants were very similar to those in cotton
mills in general For illustration, the process in the prepa.rat.lon room
of plant B is here detailed at length c At

Asbestos is received in bags. These are ampmed upon the ﬁoor and
1he asbestos is shoveled into pug mills and run for sbout 5 minutes
in order to crush and open the fibera. From there the asbestos is
ghoveled into trucks and wheeled to hoppers with either horizontal
‘ar vertical openers, similar to those used in textile mills, After passing
.through the opener, the material is discharged into trucks.” Waste
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discharged into trucks, which are wheeled to the openers, and the
material is fed into these in the same manner as is the new material.
After being discharged from the opener, the material is put onto 8
vibrating or shaking screen, where the Jong fibers are picked off by
8 suction hood end blown into & bin to be' used agein in textiles,
The sbort fibers falling through the screen are either sold &s such or
used in making an asbestos cement.

The cotton is received in bales, opened, and also run through
vertical openers. It is discharged into trucks. The filled trucks from
the vertical and horizontal openers containing either the asbestos
fiber, the cotton, or the waste material are taken to separate storage
bins. As needed, these materals are weighed and dumped onto the
floor in proportion to the mixture desired, and the resulting mixed
materiels are then pessed through a mixing picker. As this mixture
is discharged from the picker, it is sprayed with a light mineral oil.
The material is then taken by & mechanical conveyor to the storage
bin in the card room. Two of these mixing pickers discharge onto
this conveyor system, while a third machine is equipped with a
suction device which conveys the material to a storage bin in the
card rocr. The object, of the two systems is to facilitate the bandling
of two grades of material at the same time. The third machine is
not equipped with an oil spray. The object of the oil spray is pri-
marily to entrap the small asbestos fibers and hold them enmeshed
in the cotton fiber throughout the processes of carding, spinning, and
weaving. Incidentelly, it is apparent that it also (diminishes the
amount of dust. The material is saturated with about 4 percent of
oil at this point; but by the time it reaches the looms, the oil had
diminished to less than 1 percent. -

While mineral oil was used in the preparation room of plant C, it
apparently was not as efficacious as in plant B. In plant E oil was
not used, nor was there any attempt at humidification or eny system
of dust exhausting. Carding machines were fed by Lhand. In plant A
there was & humidifying, ventilating, and heating system, while
plant B depended on natural bumidity. In plent E the carding
meachines were equipped with a dust-exhaust system, but it was not
efficiently used. In plant C cerding was done in 2 buildings, 1 of
which was equipped with an.airconditioning system, and in both
buildings the machines had exhaust equipment.

Two plants, B and C, had artificial bumidity installations in their
spinning rooms. In the former the temperature was 76° F., relative
bhumidity 78 percent. One plant, C, had & humidification system in
the twisting department end also in the weaving department, where
the relative humidity was 76 percent with a dry-bulb tempersture of
69° F., as compared with & relative bumidity of 44 percent in the
weaving room of plant A.
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..in assuming that because available information suggests that &sbe.s-'j‘g%-
¥ tosis is & milder disease clinically than silicosis, the threshold ol .
A

»
2,

Aside from plant E, it would appear that the dust hazard was Dol 3
excessive except in the preparation rooms of plants B ‘and C'I‘bai’%
Jdust counts are interesting, 00, when considered in the light of the)FE%
permissible standard for granite dust, established by the United }i%
States Public Heelth Service (7), namely, sbout 10 million perticles wde.
(10 microns and under) per cubic foot. HBowever, we are not justiﬁeﬁlj%; :

6 EFFECTS OF ABBESTOS DUST ON THE LURGS
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permissible dust counts is higher. Asbestosis appears to be pathos®

logicelly different from silicosis, and the experience 80 far does not%1
warrant 8o attempt to define & standard of dustiness for asbestos d@w_
dust. . RO Y v "
DUST CONTROL v o
et et
Vanious mesasures, such as oiling, humidification, end local eihaﬁsfif‘;;’i‘%
tended to reduce the dust. Nevertheless, it wes evident that tﬁgé%
were only pertly successful. If it is expected to control dustiness B S50
these plents, fina! reliance must rest upon properly constructed exha@éi%
equipment. In plant C in one department an experimental installs- 845
iion was set up. Inepite of some obvious faults, this equipment, €8z
the basis of comparative dust counts, reduced the dust by 50 pereeat =
and with further alterations will probably be 75 percent effectivd =%
In this case such & reduction seemed quite satisfactory. Itis peithet 243
practicable nor economically desirable to install such equipment &
will make the gir entirely dust free. The normal defensive mec &
of the body takes care of a fair amount of atmospheric poliution. .B%':’
;s when the body is exposed to an excessive amount of dust that & 5
defense mechanism bresks down. . :’ :
The epplication of exhaust equipent to textile machinery involva s
considerable difficulty, especially where the construction of the plag =2
is such that it is pot possible to apply down-draft suction to the loon& }
It is desirable to install exhaust apparatus in sny plant on a0 &3
perimental basis first, end then check its efficiency by dust ooyptﬁ_g
This practice will result in saving & needless expenditure of ‘mo:ggf;{f

a,

-~

PHYSICAL EXAMINATIONS I i
.

. X-ray films were made of 126 persons (108 men, 18 women) workit] ¢
- in asbestos plants in the United States. All but five of these wert
given physical exemination. 'The cases were gelected more OF Yot )
st random from among
ment in the industry. It was sooD obvious

of asbestosis must rest to a large extent on X-ray pictures of B3
chest. As in the early steges of silicosis, the clinical symploms ¥
the asbestos workers were usually indefini 3 y s
interpretations of these films are based on the readings of oo 69°¢
petent roentgenologist, but they have been reviewed by &0"5"}' ‘
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others experienced in this field. The differences of opinion were of
& minor nature, and there was geveral agreement as to interpretation.
The films were read conservatively, taking into account the phbysical

subdivided into doubtful ang begative. Only time can tell
whether the individuals classed as doubtful are progressing toward s
definite asbestosis. Particular ettention was focussed on the presence
or absence of indications of tuberculosis, and in this respect all the
reviewers of the films were in accord. With the unhappy experisnce
of silicosis in mind, it was felt that & great deal of care should be
devoted to ascertaining, if possible, whether or not esbestosis pre.
disposes to tuberculous infection, :

The ceses of asbestosis were divided into two classes, first stage
and second stege. The firgt stege embraces those who show by
X-ray exemination definite lung pathology sufficient in extent to
warrant & diagnosis of Poeumoconiosis, but who have no definite
symptoms. The second-stage cases exhibit more extensive Jung

pathology and also definite symptoms.

extensive pulmonary involvement end marked physical dissbility
or total dissbility, they would have been classified as third stege,
but po such cases were found,

Of the total of 126 X.ray examinations, 4 were diagnosed as
second-degree asbestosis, 63 as first degree, 39 as doubtful, and 20 as
negative,

There is a definite increase in the percentage diagnosed as positive
in relation to the years of exposure, &8s shown in table 2. Small
numbers meke it impossible to determine how far the factor of age
enters into this increase,

Tasre 2.—Classification of cases by years of exposure

. Nomber
Years of axposuse ?m?.“ 2. .

Poulttys | Deubtiud | Negasive
Over 18 yours... eventonn ” " u by 3
10t0 18 years - 07 .e - 8 1 3 3
4 0 10 yeury R - & N ] B]|. 2
Coder § yoars - aee - 43 1?7 30 12

“Total anamined, - e - e » ‘0
b . . . . L]

= LS Parttima L, . . « 1ot contingom, IR

— il . L "% .,
? Ope asdestos warker 3ec0nd pt retired of his scoord, becanise of old 3?3‘& previons

“to this stady, but & nul‘.aln ub:::)hh garden. Bl ov2 ..“'
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Of the 64 persons given physical examination and diagnosed as
beving positive asbestosis, only 8 were entirely free from symptoms,
while 10 out of 37 with doubtful and 7 out of 20 with negative diag-
noses were free from syroptoms. Dyspnoea and ‘cough were the
symptoms most complained of, but none of these cases exhibited the
‘urgent or evident type of “short wind” seen in true silicosis, Several
of those clessed es negative stated ‘that they were ““short winded*
end were so recorded, but too much emphasis should not be placed
on statements of subjective symptoms. During the progress of the
study, physicians who were practicing in the communities where
asbestos workers lived were questionsd and stated that they did not
find an unusual amount of tuberculosis among these workers. The
contrast between this state of affairs and that found in s community
with a silicosis hazard is noteworthy. :

The incidence of tuberculosis (based upon X-ray films) is given in
table 3; 40 of the 67 examined hod less thap 15 years of employ-
ment in the industry. '

TasLe 3.—I'ncidence of tuderculons

Poalttvs | Doobttul [ Nepative

Taborcaloals (headed).....ceemennnneennieeemeeeeneees oo 7 ) 2
Taberculosts {active)....... 0 0l I Il s 13 0 1
Total examiped.......... Ll 1l IIIIIT T e [ 74 » 2

'Tbls case was diagnosed ss probably sctive on ibc X-tuy fiodiogs,
Table 4 gives information as to physical signs of chest trouble,
TanLE 4.—Ches! findings

Potltlve [ Doobthu Nagative

Phyalcal signs of chest troable....o..ueeeeeeeecnnenooeeoeeeooe 9 4] 17
Nopbyaleal slgms............. 00 Il 0l Trr oo e ]} 8 13
Notexamined........ 000 TI Tl T T 3 | ]
I ) - T weee coae - &7 » x
1AL least 8 of thess showed no evidence assoctated with asbestosts. w et
Y20l tbase Dot assoclated with osual algas fouad with asbestoals. .
88 of these pot associated with asual 1igns of asdeastos(s. R o

What significance, if any, can be attached to the presence of
“asbestos corns” on the hands of workers appears doubtful, as 18
* percent of the positives (12 out of 64) and 15 porcent of the others
(doubtful, 7 out of 37, negative, 2 out of 20) showed such corns,

Each roentgenologist who reviewed the X-ray films called sttention
to the fact that these films indicated a very unusual incidence of
enlargement of the heart. It is probable that this is & compensatory
enlargement due to the additional work put upon the heart in efforts
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to pump blood through the fibrosed lungs® It is possible that not
sufficient attention has been paid to the effects of the pnsumoconioses
upon the heart. .

Many workers bad changed from one depertment to another and
from one plant to another during their Years of employment in the
asbestos industry. Since only the amounts of dust collected at the
time of this survey in the various departments are known, there is
no way of knowing the average amount of dust in the atmosphere
inhaled by these people over the years of their employment. Conse-
quently, it is not possible to correlate individual cases with definite
amounts of dust exposure.

INBURANCE CLAIMS

To throw light on the relationship between asbestosis end pulmo-
nary tuberculosis, an analysis of death claims and total and per-
manent disability claims wes made in regard to companies carrying
group insurance and having available figures.

There were 2,099 lives involved, with & total exposure of 7,019 life-
years. The death claims are so small in number that reliable con-
clusions cannot be reached from any subdivision of the figures. The
same is true of the sickness claims under health insurance. 'The
number of claims for respiratory diseases is high in two of the plants
studied but low for the others, as compared with the Metropolitan
experience of 1927. However, during the latter part of 1928 and the
first part of 1929 there was an epidemic of influenza,

The records of one establishment (plant B) showed that 6 of 36
death claims and 8 of 10 permanent and total disability claims were
listed as due to pulmonary tuberculosis. This appeared to be an in-
ordinate amount of tuberculosis from this plant. However, many of
the employees were Negroes, and also tuberculosis claims are gener-
ally high in this section of the country. Realizing the difficulty in
diagnosing pneumoconiosis and the tendency to confuse it with
tuberculosis, these claims were studjed individually. The physicians
who had treated the individuals wers interviewed, and the hospital
and sanetorium records, including available X-ray films, were
investigated, with the following resulta:

Death claims: '

. 1. A typist, not exposed to dust; died of pulmonary and
intestinal tuberculosis, - .

2. Colored male, age 27; worked in asbestos 1 year and 8
months; died of pulmonary tuberculosis following & hemorrhage;
was in sapatorium 10 months. Also had a four plus Wasser-

, mann. No evidence of asbestoals. Y .

" _ 8. Colored male, age 32; worked in asbestos plant 1 year and

7 months; died of pulmonary tuberculosis after i month in
hospital. Carvitation both lungs; no evidence of asbestosia, - -
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4. Colored male, sge 34; worked in asbestos plant 2 years and
6 months. His pi.nysician believes this was a case of uncom.
plicated tuberculosis. Was not inmale of hospital or sanstorium, !
No information could be obtained on the other two cases.’

Total and permanent disability caimg:. " " :

. 1. Male, em&lsoyed in ssbestos plant 3 years. His physician
states that he first came under bis observation with en old estab-
lished case of tuberculosis about 2 years after asbestos employ-
n;enés started. Also bad tuberculosis of the kidney and cervical

ands. . c
g 2. Male, employed in asbestos plant 8 months, His physician
states finding of old fibroid tuberculosis with tubercle bacilli in
sputum. No X-ray available; but according to physician, as-
bestos bodies were found in sputum. )

3. Male, 10 years’ employment. Two physicians who treated
him at different times are now inclined to believe this man is not
tuberculous, but has asbestosis,

4. White male, was reexamined at time of investigation. His
physician reports well nourished, busky looking, good color, no
cyanosis; no clubbing of fingers; diminished expansion; incessant
cough: )’(-ray shows fine mottling disseminated through both
lungs. No evidence of tuberculosis. . Probably & second stage
asbestosis. .. .

5. White male, 13 years in asbestos plant. ‘Is now in senato-
rium, An interesting case. His physician states that be has ex-
tensive asbestosis and pulmonary tuberculosis: cavity in right
lung; sputum loeded with tuberdle bacilli and asbestos bodies;
believes tuberculosis long antedated asbestosis. This patient 1s
progressing in & satisfactory manner. ‘

It was not possible to locate the other thres cases of total and
permsanent disability who had been diagnosed &s having pulmonary
tuberculosis. On the basis of the information obtained, the deaths in
death-claims cases appear to be due to uncomplicated tuberculosis ;
three of them were Negroes, who were probably tuberculous at the
time their employment in the asbestos plant commenced. - -

Of the 8 disability claim cases, 1 was uncomplicated tuberculosis
and 2 were uncomplicated esbestosis who were put on disability
because of & mistaken diagnosis of tuberculosis. In this sams com-
munity we know of one death due to uncomplicated asbestosis in an

‘individual with many years’ employment in the industry.?

. CONCLUBIONS

1. Prolonged exposure to asbestos dust causad a pulmonary fibroais
of & type different from silicosis and demonstrable on X-ray films.
Clinically, from this study, it appears to be of.a type milder than
silicosis. Y Y
« 2. Cases of definite cardiag enlargement were frequently found to
be associated with asbastoais et " .'n.';' N R

Vo,
el IR (IPVSTE T IS N

¢ Pervopa) communfeation, ce e




EFFECTS OF ASBESTOS DUST 'O THE runes 11

3. A predisposition te tuberculosis dye to esbestos dust was not
indicated in this study. . . '
4. Asbestosis as observed in this series of cases hed not resulted in
marked disability in any case, )
5. It is not known how much ashestosis may add to the mortality

dust content of air,
7. The amount of dust in the eir in the asbestos Plants studied can
be substantially reduced.

RECOMMENDATIONB

Itis recommended—

1. That the industry seriously face the problem of dust contro] in
esbestos plants, '

exemination of the chest, and rejected for employment if they show
tuberculosis or Pneumoconiosis, :
3. That employees be examined physically, preferably every year,

but at Jleast every 2 years, this examinetion to include ap X-ray
examination of the chest. :

The suthors wish to €xpress their sincere thanks to al) thoss who
aided in maldng this study possible, especially the officials and em.
Ployees of the asbestos companies who cooperated to the fullest extent,
and gave every fecility for securing data; also to Dr. Pancoast, of the
University of Pennsylvania, for his interest and valuable advice in
interpreting X-ray films, and to Dr.F. V. Meriwether, of the United
States Public Health Service, surgeon in charge of the United States

Fellows, of New York, for assisting in interpreting X-ray films; to
Dr. Paul Q. Snoke, of Lancaster, Pa.; to Dr. R. H. Stevenson, of
Danrille, Quebec, Canada; ang to Dr. L. U. Gardner and My, Donald
E. Cummings, of the Saranac Laboratory, who have undertaken the
study of the Pathological effects of the inbalation of esbestos dust
\.
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through animal experimentation, with the aid of & grant from the
Metropolitan Life Insurance Co.
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