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INTRODUCTION TAS ees 

In 1929 the Metropolitan Life Insurance 
Co. was approached by. 

- 

officials representing the asbestos industry 
in the United States who 

were desirous of ascertaining whether 
asbestos dust was an occupse 

tional hazard in their establishments and if so 
what was the nature _ 

of this hazard and what should be done to prevent or control medical 
â��tes 

> journals describing a pneumoconiosis due to asbestos 
dust While : 

r, 5 one or two 
isolated instances the occurrence of this type of pneumo- 

-~ 

YS coniosis had been described in American journals the industry 
itself 

; 

. [2 appeared to be quite uninformed of the existence of any such fe 

a 

FOR ID FLANTIFF’S Te occupational hazard of silica dust with special reference to the lungs has 
ID FLANTIFF’S ’ long been appreciated and great deal of study and research other 
COURT FLANTIFF’S +f 

* 

been applied to the problem in the metal mining and cartain other 

CIRCUIT 
FLANTIFF’S industries 

in Great Britain the United States 
the British Do- 

CIRCUIT 
& minions and in other countries The nature of the effects of silica 

CIRCUIT dust expressed 
in the tarm siliconia with the 

resultant extraor 

CIRCUIT b </ 
dinary predisposition to pulmonary 

tuberculosis is well known 

Sea | 

These effects have been associated 
with the inhalation 

of dust con- ́ '" 

taining free silica in varying 
amounts The affects upon the pul- 

. 

monary tissue of dusts containing combined 
plicates 

still a fertile field for investigation but 
evidence is accumulating that ; 

certain of these dusta produce pathological results quite 
distinct from , 

-* 

The name asbestosis has been applied 
to the pneumoconiosis 

caused by asbestos dust and it will be so used in this report 
Cham- 

ically the asbestos of commerces 
is a hydrated magnesium 

silicata 

consisting primarily of silica combined silica 44.1 percent mag- 

nesia 43 percent and water 
12.9 percent while 

ferrous iron and 

nickel are present in small quantities 
This commercial variety of 

101004 1 
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sabestos most commonly encountered is designated as chrysotile andr 
te one of the four varieties of the mineral serpentine in which it > x 

. 
Lo. 

. should be borne in mind that silicosis and presumably sabesâ�� 

od tosis develope very slowly taking from 5 to 15 and even 20 or 25- ́ ° TS 
- 

ann years to become established This rate progress is influenced - *´° â��â��~ 
anos P 

mainly by the dosage of silica which the receive dos- 3.5 
ones 

xe er aga in turn depends upon three variables amount of siˆflca 
in Bol 

ˆ' 

Py 

oh the dust the quantity of dust in the air and the length of exposure 
â�� 

Be 
* 

. 
+, â��AS "iL 

Individual idiosyncrasy might be included as a fourth variabie¨� Le 
. 

ie gr 4. ey however little is known of the variations in susceptibility in those 

ana Fe 

ca. 

exposed to dust It might well be assumed that similar 
variables f´° - 

ys Ro ern 
would influence the occurrence of asbestosis â��Tent 

Qa 

a Vike 

if 

. In places where asbestos is mined or 
fabricated in North America - 4 | 

( 
. 

sta aety 
â�� 

there does not appear to be present the clear clinical picture 20 

rv’e| 
Tee 

Ohh 
apy 

Dee which is so unescapable in communities with a true silicosis hazard 
ot 

Bae 

2 pry, wa such as rock mining communities It may be that some the -;*" 

; 

; 

qo" {+ 
| 

asbestos plants are of too recent origin 
for the typical effects of a 3 

~ 

; ; 
, 

ee licate dust to become manifest but this would not apply to the ie 

weg: 
" 

older mines or to all of the fabricating plants 
ae 

Saka 

ge 

Sttk eid 

â��- - 
+ 

The industrial health service of the Metropolitan Life Insurance vi 
7 

â�� â�� Co. undertook the following investigation during 
the period from oe 

Beh : 

[? 
Sn October 1929 to January 1931 which included 

- oe ke SED 

fa eee? ee 1. study of dust conditions 
in asbestos mines and mills in Canada = 

as "seit 3, 
a and in fabricating plants along the Atlantic Seaboard in the United = 4 

= -* States examinations 
. e* 

4 

: 

ane 2. Physical examinations of asbestos workers including ray < 

i ´°y 42 â��_ 
I. 

__ 
3. A study of dust exhaust systems designed to eliminate asbestos 

s 

4 

- 
7 fy dust 

, 

ce 

Sew 

evinl 7. f Data on the fabricating plants only are included in this study and 

Pee 
ann Fh are designated in the report as plants A C D and E. This is a 

x 

% ; 7a preliminary report A more extensive study of the asbestos industry = 

a eo is now under way 
4 

f 

as, ae we DUST STUDIES - 

ae ioe 

a â��ye â��Ti... Apparatus and methods of sampling 
the impinger 1 and t 

254 

ast 
; | 

the electric precipitator 2 were used for the collection of samples 

it for dusts at the breathing levels and in close proximity to the workmen 

3 
+ 

ag <r i 
- 

Both of these forms of apparatus are adapted for this work as ther = + 

Ios o ee are transportable easily 
set up and adjusted for the taking of the == 

eo) MOSS 

: 

rs air samples at the proper level 
and are extremely efficient 

7 

ae 

EX he a impinging The impinger collects 
the dust by aspirating the air and then 

. AW OASS 

- 

: 
* impinging it onto a flat surface covered by a liquid in a container = 

, 

ae { 
* 

The liquid used was distilled water containing 50 porcent alconel tu oy, 

7 â��x 
> 

â�� 

4 
* 
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prevent the solution of some of the dusts particularly any silica 

-* 

according to the accepted standard method of Hillebrand 3 

25 
"in size were counted It has been demonstrated repeatedly that no- 

‘ dust 
in 

in milligrams were obtained Since no relationship between the 

which might present - The impinger was actuated by an electri- ´' 
cally driven pump rate the rate of air measured was measured 
- by means of a resistance type of flow meter with an inclined manome- . 

-~ 

: tes measuring the pressure difference 
´° 

Each sample representa 
the dust collected from 

a voluma of 100 cubic fest of airaana ´«>. 

â�� The electric precipitator is designed upon the Cottrell precipitator 
â�� 

principle used for recovering fumes and fumes commercially This 

principle depends on electrifying the dust particles by making them *~ 

pa through an electrostatic field and thus causing them to settle -. 
out upon a sheet of celluloid The electrostatic field is set up by . 

means of a transformer operating from the lighting lines on 120 voltz . 

’ alternating current Air is drawn through the apparatus by small 

. rotary fan run 
a 

motor the quantity being measured by a flow 
Samples of dust brushed from beams and pipe lines near the calling 

also were secured for chemical analysis All samples were shipped to 
the industrial inboratory of the Metropolitan Co. and the 4 

dust counts were made according to the methods accepted by the 
United States Bureau of Mines and the United States Public Health | 

Servica I _ Particles in size up to 360 microns in the greatest 
. ; 

Chemical analyses were made for total free and combined silica 
- 

In the first plant studied A only particles 10 microns and under ´' 

. silica particles exceeding 10 microns a micron equals millionth â�� 

part of a meter or thousandth part of a millimetar in greatest 
diameter enter the lung timu ; ; 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 was 
decided to count all particles and make differential counts of all those 10 microns and under * 

- Total particles per cubic foot and the corresponding weight of the 
dust counts and the corresponding weights was found the weights are not included in the tabulations in this report 
Table 1 shows by plants 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 and under 

" 
photographs photographs by both the impingur sad the elastie pretplistor were muntad In addition 

photographs of the dont particles were entered by being projecta˜� upon a screen with a lanterns 
slide projecter the aslarged particles being measured with a ruler Eowing the entire sbargumens b7 
actual measurement it was easy to calculate the original particle size D By the t sbargumens Hanes b7 
logmilkmis logmilkmis probabuiry paper the logarithms of the formation to be mastered in this cua microm) are 
placiod 20 tur against the probandilly of cmmmranee os mastered 
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$e... discharged into in 
5? 

at and in the other plants are for all particles direct comparison 
: 

is 

_ possible as sample taken were the number of particles 10 

microus and under less than 94 percent of the whole 
â��- 

cee es m8 : on. + dem DR AL eee â�¢ - 
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aera 

T˜–na Maximum and minimum dust counts mallion particles 
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Card som a do | Sys pee 1 TA a discharged from 

Mine "oame wane} fo ae is discharged from 
Mube sane. TIL ae 136â��4141 13544-10 = The material the 

be ngs =: | -1 

; 

pte 13544-10 a. 
- 

in card 

oc eae TIL 
RIK Mace 136-10 15 I oF $ 10 -_ Se. 

.-_.- bin in the card ro 
Bhees inguisting 8 this conveyor AFS 

f. 
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~ H 

departments 
t. Mo i. i 

â�� 
- -- card room - The ol oe IEEE erat wet shee ar ee ; Anebacias betel awe ESTING. : bee ee - 

_ 

- of two grades of 
1 

1 

asbestos the contrary is the case in the other departments In the 
carding spinning and weaving rooms asbestos comprises about 25 i 

percent of the material used On special jobs the percentage of 
nes: 

asbestos may be higher but in general the figurs quoted is approxi- 
~~ amount of death ~ 

mately correct the other material consisting principally of cotton 
â�� 

â�� ´¥ oil at this point 
In the insulating departments of plant A asbestos is but percent ´«ss diminished to lass 
of the total material used In the molded lining and clutch 

~ 

â��{= While minac 2 
division of plant D asbestos comprises about 25 percent the total 

e apparently wES NI 
material The exposure to asbestos dust therefore is consid 

3 
. used 302 WES 

erably less than indicated in in the dust counts in table 1.- me, 
S of dust 

axhausting 

Whereas the dust in the preparation room is practically all due to not equipped with 

marily to emmepi 
emmepi 

:.. cotton Ster 

weaving Inside 

nts -e> CONDITIONS ET TH PLANTS ́' 
S/ 

+ 

7 
e plant B dependec a? 

a 

machines was qu 

The processes in these plants were very similar to those 
in 
in cotton 

4 

efficiently vid 
qu 

mills in general For illustration the process in the preparation room 
r which 

whip 

of plant 
B is here detailed at length 

preparation 

OS buildings tha sci 
1. received is received in bags These are emptied upon the floor and 3 Two pisat 31 

31 

the asbestos is shoveled into pug mills and run for about 5 minutes 4 

spinning rooms 
in order to crush and open the fibers From there the asbestos is {3 humidity 73 pares 
shoveled into trucks and wheeled to hoppers with either horizontal the twisting dep 
or vertical openers similar to those used in textile mills After passing - the relative nic 
through the opener the material is discharged into trucks Waste 

nic 

69 
F. as compar 

manufacturing material is first run through a garnet machine and 
compar 

weaving room of 
. 
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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 the new material _ 

_ 

- After being discharged from the opener the material is onto a _ 

vibrating or shaking screen where the long fibers picked off by 
@ suction hood and blown into a bin to be used again in textiles 

The short fibers falling through the screen are either soid as such or 
> 

= 
a 

used cotton is received in bales opened and also run through 
vertical openersIt openersIt is discharged into trucks filled trucks from 

: the vertical.and.horizontal vertical.and.horizontal vertical.and.horizontal openers.containing openers.containing either the asbestos- 
- 

fiber the cotton or the waste material are taken to separate storage .. 
´·bins As needed these materials are weighed and dumped onto the- 
floor in proportion to the mixture desired and the resulting mixed 

- 

materials are then passed through a mixing picker As this mixtura _ 

is discharged from the picker it is sprayed with a light mineral oil - 
The material is then taken by a 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 | 
eard room The object of the two facilitate to facilitate the handling - 
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 . Incidentally 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 
st 

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 any system . 
of dust exhausting Carding machines were by hand In plant ̂   
there was a humidifying ventilating and heating system while 

plant B depended on natural humidity In plant E the carding 
machines were equipped with a exhaust system but it was not 

efficiently used In plant C carding was dons in 2 buildings 1 of 

which was equipped with an conditioning system and in both â�� 

buildings the machines had exhaust equipment system 
Two plants B and C had artificial humidity installations 

in 

in their 

spinning rooms In the former the temperature was 78 F. relative 
humidity 78 percent One plant C had a humidification system in 

the twisting department and also in the weaving department where 
the relative humidity was 78 percent with a bulb temperature of 
69´“ F. as compared with a relative humidity 

of 44 percent in the 
weaving room room of plant 

A. â�¢ 
- soemae ose. . ~ owe 

. 

Beemer eats Cale 8 
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. Aside from plant E it would appear that the 
dust hazard was not 

excessive except in the preparation rooms of plants 
B and C. The 

dust counts are interesting too when considered in the light 
of thÆ»– 

permissible 

standard for granite dust established by 
the United 

States Public Health Service 7 namely 
about 10 million particies 

- 
10 microns and under per cubic foot 

However we are pos justified 

- in assuming that because available 
information suggests that usbes- 

’-> 
’ 

tosis a milder disease clinically than silicons 
the threshold of 

.-.2"´°. permissible dust counts is higher 
Asbestosis appeurs to be patho- 

â��" 

logically different from silicosis and 
the experience so fur does not 

warrant an attempt to define a 
standard of dustiness for asbestos 

dunt 
oe, 

ar 

athtte 

Gee 

EE 

ee 

mh 
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ara 
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a. : Bo 

â��â�� 

Various measures such as oiling humidification 
and local exhausts 

fp Pd Se Oe â��a â��rr. tended to reduce the dust Nevertheless it was evident that ther 

ret etree on 
were only partly successful If it is expected to control dustiness 

in 

ing 
ete 

et 

these reliance final reliance must rest upon properly 
constructed exhaust 

equipment In plant C in one department 
an experimental installa-- installa-- 

tion was set In spite of some obvious faults 
this equipment on 

. the basis of comparative dust counts reduced 
the dust by 50 percent 

a 
and with further alterations will probably be 

75 percent effective 

. In this case such a reduction seemed quite 
satisfactory It neither 

: practicable nor economically desirable 
to install such equipment as 

7-} , will make the air entirely dust free The normal defensive mechanism 

of the body takes care of a fair 
amount of atmospheric pollution It 

is when the body is exposed to 
an excessive amount of dust that 

this 

- defense mechanism breaks down 
+i considerable The application 

of exhaust equipment to textile machinery 
involves 

considerable difficulty especially where the 
construction of the plant 

_- is such that it is not possible to apply down 
suction to the looins 

It is desirable to 
install exhaust apparatus in any plant on an 

ex 

+.´» perimental baxis first 
and then check its afficiency by dust counts 

|, This practice 
will result in saving a needless expenditure of money 

â��phe PHYSICAL EXAMINATIONS 

_ ray films were made of 128 parsons 108 
men IS women working 

- 0 
’" 

in asbestos plants in the United 
States All but five of these were 

3 giyen 
physical examination 

The cases were selected more or lea 

pi" at random from among 
those having more than 3 years of empio¨�- 

1 ment the industry It was soon obvious thas the early diagnosis 

121!) asbestosis must rest to a large 
extent on ray pictures of the 

’ . shest As in the early stages 
of silicosis the clinical symptoms of 
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pose * the asbestos workers were usually 

indefinits and inconclusive à‰£ 

â�� interpretations of these films 
are based on the readings of one 

com- 

petent roentgenologist but they 
have been reviewed by severai 
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others experienced in this field The differences of opinion were of > 
<7" 

a minor nature and there was general agreement as to interpretation 
=| 

The films were read conservatively taking into account 
the physical =. 

= 

examination and the age of the individual 
and were classed as 

positive only when there 
was no major disagreement . All examiners 

were guided by their experience in silicosis and other types of pneu 5 

moconiosca The films classed as negative for asbestonia were further 

subdivided into doubtful and negative 

whether the individuals clumsed as doubtful 
are progressing toward a 

definite asbestosis Particular attention was focussed on the presence 

or absence of indications of tuberculosis and 
in this respect all the 

. 

reviewars of the films were in accord 
With the unhappy experience 

of silicosis in mind it was felt that a great deal of care should be 

devoted to ascertaining if possible whether or not 
asbestosis pre- 

disposes to tuberculous infection 
_ 

The cases of asbestosis were divided into two classes first stage 
and second stage The first stage embraces those who show by 

my examination definite lung pathology 
sufficient in extant to 

warrant a diagnosis of pneumoconiosis but who have no definita‘ definita‘ 

symptoms The second cases exhibit more extensive lung 

pathology and also definite symptoms 
All these individuals 

" 
were actively engaged in factory work and 

it was not practicable to make any distinction on the basis 
of working 

ability or disability Had any individuals been found who exhibited 

extensive pulmonary involvement and marked physical disability . 
or total disability they would have been classified as third stage 

but no such cases were found 

Of the total of 128 ray examinations 4 were diagnosed 
as 

second asbestosia 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 as shown in 
table 2. Small 

numbers make it impossible to determine how far the factor 
of age . 

enters into this increase ; 

Table Clasrifection of cases by years of exposure 
* 

Years of exparure 

O´° th Sear... ... 
â�� 

tn 10 yr Ww. x2 
Covrr 3s years... 

43 

Total ex mira + 
8 

| 

Gyver 13 ya 

z| 
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Part time 
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15 astindra astindra worker second states restred of his own accord because of old ags 10 years previous 
to this away but in stal BCGIVE Dous lus 
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. examination and diagnosed as 

en 

ie {res |. having positive sabestosis only 8 were entirei free from symptoms 

Tat rs . while 10 out of 37 with doubtful and 7 out of 20 with negative diag- 
ree. a es were free from symptoms Dyspaces and cough were the 
3 oh f´¢... symptoms most complained of but 

none of these cases exhibited the 

ee th." urgent or evident type of short wind seen in true silicosia 
Several 

eis 
ts -1. _ 

of those cizmed as negative stated that they were short winded 
oT. time c 

=< 
G . 4. > 

and were so recorded but too much emphasis should not be placed E TS wa 

ment wf on statamente of subjective symptome During the progress of 
the ishale 

2 

he 
â��{. 

> 

study physicians who were practicing in the 
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What significance if any can be attached to the presence of 

sabentos corDA on the hands of workers appears doubtful as 18 

percent of the positives 12 out of 54 and 15 percent of the others 

. doubtful 7 out of 37 negative 2 out of 20 showed such corns 

_> Each roentgenologist who reviewed the ray films cailed attention 

* 
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to the fact that these films indicated a very unusual incidence of 

enlargement of the licart It is probable that this is a compensatore 

enlargement due to the additional work put upon the heart in offorts 

ioe <7 
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to pump blood through the fibrosed lungs It is posable that not- 
sufficient attention been paid the effects the pneumoconioses upon the beart ~ ate LET and 

a Many workers changed from one department to another and * 
_ from plant to Knother their years of employment in the â��t 

asbestos industry Sincs only the amounts of dust collected at the sos 
. time of this survey in the various departments are known there is a, 
a: no way of knowing average amount of dust in the atmosphare 
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inhaled by employment the years of their employment Conse 
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ere quently 

of dust 
possible individual cases with definita not 
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amounts of dust exposure 
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"fa tarâ�� nary tuberculosis of death claims and total and per- ne â�� a Epes Spats fae Vapi ett 

105- manent disability was made 
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group insurance and having availabis figures 
~ 

-â�� 

~ 

pete ; There insurance lives involved with a total exposure of 7,019 life- 
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years The death claims are so small in number that ratiabis cone 

hues clusions cannot be reached from any subdivision of the figures The 
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fer 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 Metropolitan . 

experience of 1927. 
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However during the latter part of 1928 and the 
first part of 1929 there was an epidemic of influenza . en 
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The records one establishment plant B showed that of 36 
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Ne 

_´° death claims and 8 of permanent and total disability claims wUE- 
y listed as due to pulmonary tuberculosis This appeared to be an in- 

et ordinate amount tuberculosis from this plant However many of 

hemi the employees were Negroes also tuberculosis claims are genar- 
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ally high in this section of the country Realizing the difficulty 
. % _# diagnosing pneumoconiosis and the tendency to confuse it with 
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tuberculosis these claims were studied individually The physicians 
who had treated individuals were interviewed and the hospital 

~ 

"@ and sanatorium records including available 
ray films 

were 

investigated with the following results * 
hoe of Death claims 
à‚�à‚µ 18 A typist exposed to dust died of pulmonary and others intestinal tuberculosis 

3 2. Colored male age 27 worked in asbestos I year and 8 
fention months died of pulmonary tuberculosis following a hemorrhage 

fention was in sanatorium months Also had a four plus Wasser- 
face of , mano No evidence of asbestosis 

Satory 3. Colored male age 32 worked in asbestos plant 1 year and 
leforts 7 months died of pulmonary tuberculosis after 1 month in 

hospital Cavitation both lungs no evidence of asbestoxis 
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9 es 6 is not practicable as yet to establish standards for the asbestos |<. 2) Sores rep: Teg Rakes 

7. amount of dust in the air in the asbestos 
be substantially reduced â�� 
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1. That the industry seriously face the problem of dust control in: a 

2. That new employees be examined physically including ray | â�� 

examination of the chest and rejected for employment if they show - . 

3. That employees be examined physically preferably every year 
least at least every 2 years this examination to include an ray 
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4. That the industry sponsor studies on known asbestosis of asbestosis 
as well as studies on effects of asbestosis on the heart and circulation 
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ference State and Provincial Health Authorities held in Wash- * lower strata cfnocist cfnocist cfnocist ington the authors discussed the epidemiological aspects of endemic 7 

step was takem typhus as it occurs in southern United States In that report it was & ablo to 
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- noted that there been a rapid increase in this disease in cartain E been found in typin 3. - Southern States as is shown in table 1. That other countries have 
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& Rumreich 7 1531 :.’., experienced a similar rise incidence is evidenced by the figures in . in spite of Mezzy’s f pc table , 
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and less contagious only case as rule being found in a household 
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