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OBJECT OF INVESTIGATION

This project was a preliminary investigation of the asbestosis
problem in textile plants of members of the Asbestos Textile Institute,
wilth the immwediete object of défining the specific nature and the ragni-

tude of the problem in all its phases, From such a definition, the char-

.acter of a long-~term project could be outlined., An original objectife of

most lwrediznte lmportance was to faclilitate the exchange of informticn
between member companies on successful methods of dust control and other-

wise to promote a general improvement in that field.

SUMMARY

The facts upon which this report is based were obtained on visits,
dnring‘the past three months, to all plants of Institute members (except
one, who wished the visit postponed to a later date). Coﬁplete cooperaticn,
was extended at all plants, Dr, C. Richard'Walmer,.Medical Director of
Industrial Hyglene Foundation, participated in visit; to three plants and
In devélopment of the medical concepts of this report, '

The problem is seen to be composed of three aspééts which =xre

discussed in three sectlions of the report and sunmarized herewith, as

ENGINEFRING, MEDICAL, and PHYSICAL TESTING,
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Engineering, -~- Mechanical methods were secen in use in one or more

‘plents which effected practical dust control in all operations, bringing dust

concentrations down to five million or lower with one or two exceptions, I%
is proposed to prepare formal detailed descriptions of these methods for gener-
al distribution to members of Asbestos Textile Institute,

Medical Suvervision of Workers, -~ Only five plants have had any

nedical x-ray surveys of employees. In the others, therefore, there is a
serious lack of information as to the incidence of asbestosis. The lack is

more serious, in & sense, becanse in most of these plents no compensable cases

_ of asbestosis have occurred to draw atiention of top wanagement to the problem,

Viile the medical sﬁrvey conducted by one plant recently shows only about three
pex cent of the employeeé with asbestosis, two other plants apiaear to have about
20 pexr cent of their employees affected.

- Medlcal supervision of workers in this industry is of utmost im-
portance for the protection of both employee and employer, nc;t tc; mentlon o:bher
considerations. Therefore, it is strongly recommended thé.t each plan*p insti-
tute a program of medical and x-ray examinations of all expesed workers as
early as practical,

Physical Testing (Dust Counts, etec.) -- The " i permissible

dustiness" for asbestos 1s commonly token to be five million particles per cubic

" foot, This represents good attainment in the dust control program, It is en-

phesized, however, that dust elimination to this extent does not positively in-
sure that no asbestosis will develop in soms workers after a long working life
(greater than 20-25 years), Scientific evidenco is obscure on this point, It is

recormended, therefore, that studice be initlated aimed to develop another

-0C060




Preliminery Dust Survey for Asbestos Textile Inagtitute, 2,
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T

yerdstick, bocause 1t 1s suggested that when control below five million i1s

attained, present ‘dust count methods may not properly measure the remaining

hazard,

A detailed sumary of recommendations for a long-term investigatica

)
is given at the end of this report.

0C3¢1 .




' Proliminary Dust Survey for Asbeotos Textile Institute, s,
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I - ENGINEERING

PRESENT STATUS OF DUST CONTROL

Practically 211 plants visited have had one or more dust count sur-
veys made of their operations and these data were available for the present
study. In addition, a few samples were tzken by the investigator in most plants,

These records were atudied end a range of concentrations Judged %o e
most repreosentative selected for the surmary given in Table I. Where relative-
1y extreme values appear it io an indication of too few da*l;a to permit a closer
estirate,

Flgures in tho last column are selected to indica'be tlne m@itude o:f'
readily attainable dust concentrations with dust control measures now in ccr.*non '
use; or Judged to be most typical of an operation where no special dust control
measuxes ars employed, e.g., ring spinning, |

Discussion of Concentrations

The available dust count data for operations in the preparation roorn
are highly variable and reflect .the poorer accuracy in sampling inherent in
operations that are Intermittent and miscellaneous in character, Th.ese figures
ars, thefefore » considered much less relleble than those for other departments.

The .figures for carding room dustiness Indicate that with reasonably
‘good enclosure and exhdust of the machines, conce;mtmtions well below three
nillion are obtainable, Four of the plants‘ visited oxceed the five million
14t ratorially,

All the datae for mule gpinners exposure indicate e wide variation in

dustiness, renging from two to eight million, but the volume of data arec not
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Prcliminaxry Duot Survcy for Asbestoa Toxtlle Ingtitute, 6,
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groai; enough to yleld a good average. Concentrations for ring spinning vary
from onc to five million although there is no strong indication in the availadle
data of rarked differences between thie operation and mle spinning.,

There is & similar wide variation in data for twisting (twe to eight
million), but there ia some Justificatiou in these data for the opinion widely
held that this iz one of the dustier oper&'blons In the finishing end of the mill
It is bclieved that occasional high valuee in both ring spinning and twisting
reflect in some cages the sampling procedure. If the large impinger is main-
‘oained in one location ard there is a stra;nd breakegs in thet Irmediate vicinity,
_ "the resulting uhipping dust will be reflected in that emgle sample and would
.not therefore, be rcpresentative of the worker's cxpoqure

Dustiness in weaving operations reflects the use of water for dust
control in some plents and exhaust systems in others. The lowest cqncentra—
tions of one to two million obteined in Plant A reflect highly efficient wet
weaving rethods there employed, Concentrétions less .than four to fivg nillion |
are read::.ly attainable by local exhaust methods as indicatézd by the results in
several plants.,

The data for spooling and winding operations are Included for com-
pletcncss but reflect miscellaneous operations e.nd conditiongs., The dust re-
ported is often due to the effcet of other machinery in the sare yoom, These
- considerations thercfore affect the reliability of these data, as in the cﬁse

of opcrations in the preparation roon,

06904
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C Prolininazy Dust Survey for Asbcstos Textile Ingtitute, 1.
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EXISTING DUST CONTROL PRACTICES

The following discussion of dust control practices in the industry
is merely an outline, To be useful to those who are responsible for the
engineering ini each plant, they will nced to be set forth-in the fom of
detailed apecifications describing deteils of ;:orstmction, specifications
for sheet metal contractors, for purchase of fans of proper capacity and for

design end operation of dust collectors,

] Preparation

Highly variable practices prevail in different plants and the nis-

cellemeous character of operations within a sinfrle plant makes it i“prc.ctlhal
to formmlate many general siaterents, anever it may be sald that such con-.
trol as ):I.s realized results fronm the ngse of nedern equipment that 1s well en- -
closed and which usually incorpofates pneunatic coaveyors with ceiling con-
densers, The i&rge noverent of alr involved in pneuratic transport s;rves the
useful additional purpose of preventing the escepe of dust from the primary
equiprent, Discharge of stock.fron ceiiing condengers Into bing, stock boxes,
or feed hoppers is a dust usually not under control, The blending operation

is another source which is oftz;n not satisfactorily controlled. ‘With the ex-
ception of these two cormon operations, mos;b of the dust c:ontrol procedﬁrcs re-

qQuired will be more or less specific for esch plant,

C&rding

Ao bas been noted, reduction of dustincss in carding to concentra-
tions of three nillion or less is easily attained by good enclosure of the

machine and carcfully deasigned exhaush, Moreover, cxperience of several
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Proliminery Dust Survey for Aobestos Textile Instituto,
June, 1947,

’ companie.s proves that 1t dces not interfere seriowsly with manufacturing
‘opemt‘lons nor with ciuality of roving produced.

Our investigations indicate the superior advantsges of having‘sida-
walls of the enclosure of wooad to facilitate small cleazt'ance by rubbing con-
tact at the edge of the main cylinder, thus avoiding excessive air infiltra-
tion at that polnt. Wood covers have the advaﬁjcage of resistence to crushing,
which vas evident in Iinstallations with sheét‘metal covers.

Connectio;l of the enclogure to the exhaust systenm by neans of chan-
bers of arple dincnsetbns ; 1.e., large cross-sectional arca is of rajor in-
portance to avoid localized high air velocities close.to the webbing in the

" mein cylinder. This detail wvas not always observed.
In view of eimilar degrees oi: success, ;judged by dust counts, be-
. " tween various installatione , the best criterion of superior design as to de- -

3

. tells of exhaust from the machine was in the relative econony respecting

volune of air exhausted per machine, Our observations indicated rather ex-

trere variations as indicated in the following table of exhaust rates per

carding sét in five represcnitative plants: : ) R ~
Plant - Alr Exhausted Per Sct 1 ;
R N I : H f
aJpY o Lo + 1500 ofm
B cuv™™ 2200 cfm
E _ 3800 cfnm .
G . : . 5400 cfn
B AN AR 2000 cfm

It is apparent fron this investigation that 2000-2500 c¢fm per set
of breakor and finipher cerds is ample exhaust capacity if the system is .

properly designed.

06506




Preliminary Dust Survoy for Asbestos Textilo Instituto, 3.
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{

All five of the systems described in the table serve their purpose
satisfactorily from the viewpoint oif opera‘cic;n, but it does not mean that
thoy would be equally satisfactory to others. Thus the plant with high é:»:-
haugt capacity (G) bas a unique interplant tunnel comnection, so that excess
heat from another plant supplies replacement a.ir without edded cost, for heat,
or winter discomfort,

Plent H controls dust by completely housing each pair of cards in a

spacious room, exhausted at & rate of 2000 cfm, Sidevalls are easily renov-

ed for repairs. I-iost-'planta would not prefer this arrangement, e i Te

r, - R
» : L
4s far as the dust count data can show, the caxrd xroom of Plant 3

with 2200 cfn is eéual 1f not superior to that of Plant E with 3800 cim, 2
recently installed systen,

The fundamental features of. best card dust control systems observed
are ag folleows: | , ~

1. Wood enclosure with hingeing arrangement.

2. Liberal clearance between worker rolls and curve of
cover permitting air passage at low velocity,

3. Iarge choamber connection on cover, to duct,
4, Duct branch not over 5", preferably 4",
5. No blast gate dampers in branch line,

" 6, ZIxhaust influence over comb, either by extension of
main cover or by separate hoods,

7. Exhoust space under machine ; not over 4" duct.
8, Enclosure ond exhaust of foed hopper, not over 4" 3duct.
Two installotions include an exhaust branch to prevent the escape of

dust originating in the space boilween tho ring doffers and the main cylinder,

00307




Preliminary Dust Survoy for Asbestos Textlle Instituto ,
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S

Sginning (\/u:-v -

One plent has installed ventilation for their ring spinning frames
which ranagement believes hes reduced dust in this opsration., It consists
in a geries of exhaust oi;enings under the frare, near the floor, running
the length of each frome, Time did not permit demonstrating to our own

satisfaction whether & measurable improverent had been effscted or not.

" This ghonld be done by & series of dust reasurezents with exhavet on and

off, The volume of air exhaust isg Insuificlent to etfoct a true local ex~
havst action, and i1f it is effective 1t must, therefors, be an effect of

simple dilution,

Tristing

Interest in control of dust from twisters 1o widesnread in the ine
dustry and Plents A and B have installed an exhaust system like the one de-
scribed- for the spinning frames in Plant A, Here agein the \operator.s‘ believe
a marked ijnprovenient has resulted. Dusgt count date is needed that will
measure the degree of improvemsnt, . .

Winders A }M..i'?i"-'""@_ws.;t(;;«

Cop winders have beon exhausted in Plants A and B with reports of:
beneficia;l reduction in dustiness. We do not have quantitative date on this
point, - The exhaust arrangement for Foster winders was developed meny years
ago and ig well known, The tendency to elimination of thit; machine makes
the problem one of little practical intercst now,

In most plants, dust from other equipment, such as spinning and

twisting which axre commonly in the samo roém, i of greater ilmportance than

that from winding operations,

10
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Preliminary Dust Survey for Asbestos Textile Inotitute, i1,
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‘WHeavin
One plant has a superlor method of suppreessing dust in weaving by

wet mothods and dust count records indicate a co*xplete suppression of dust, L

.
It involves a water sprey head nmounted above the warp at the resr of the !v }/L’

- —————

harness with a mechanical screw arranﬁemnt for constant nmoverment of the spray

[T ———

head treancversely to the warp. Thcy belleve it to be more effective than the

syoten cormon in severel plants wherein the warp is passed over wetted rolls,
It is apparently not practical to recommend 100 per ccnt vet weaving
" throughout the industry, Moreover, vo are satisfied that it is practical to
control dust in this operation by local exhaust, vhere dry weaving 1s consider-
cd 51nperativefor special properties of the clo’gh.f One of the best exhaust
arrengerents includes an .exh&ust opening directly under the warp at the reor N
of ‘the hamese frame with a slot exhéust opening carried by the liay .'b'-"m:l, t};e
latter cormected 1o the stationary part of the exhaust system, either 'Dy

floxible hose arrengerxent or by an all metal swivel Joint,

Duct Work

The actual arrangement of duct work and exhaust fan yresént no un-
usual problems where good plT&Ct-iC-a in sheet metal fabrication is followed. Two -
points eare of gufficient importance to require cmphasis., Special care should
be exercised in the ﬁ.lbrication to avoid sharp p;:'ojections on the inside that
create points of lodgement for fibers., Secondly, it must be designed to pro-
vide adequate transporting velocities, Velocities below 2000 {pn, in the
experience of the industry, may permit sottlement of matc:;'ial and gradual .
clogging, Therefore, ellowing a rargin of safety, the desipgn should provide

for velocitios of 3000 fpm,

06509




‘Prcliminary Duot Survey for Asbeotos Textile Instituto; 12,
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'.I’be problem of distridution of plannecd air flows to the different
‘branches of the system is of importance in the design of all dust. e.xhaus't
systoms, The uce of dampers in dbranches to adjust air Tlows 1s avoided in
the best systems, Their function in effecting balance between branches is
best attained in the original design, Désign i)'rocedures to effect this ob-

- Jective are avalleble but will not be elaborated at this point. .

Dust Collectorg

Five plante in the survey employ the well-kmown burlap dust house
- for fil{ering air from various exhauvst systems., The favored filtering area

ig determined on the basis of one sgnare foot for each air flocw of 2 cfnm, .

Most errangerents are such as to permit cleaning by whipping with a bamboo
pole or a buggy vhip by men vhc; remain on the clean air side of the filiter
cloth, In one system, the men are required to enter the dust side for clean-
ing purpéses s .and firel. cleaning is carried out once weekly with the use of a
central station vacuum cleancr, Practices in different plants are variadble as
to frequency with which the burlap filter is freed of its dust load by whipping,
T.Jhi_le the'se dust collectors work well, we are not prepared to recome
mend them to the exclusion of some commercial types of filters having au‘comaticl
éhalccrs. Several engineering olements ;nter into the design of a dust collect-:
_or syateni, involving principally a proper estimate of pre.ssure drop in all ele-
mentg of “the system and especially that through the filter proper (back pressure),
If the pressure drop ectimate in the filter is incorrect, the .t;ys'tem will not :
operate properly. If the basic resistance of the filter, l.e., that imxrsdi-a’w-

ly ofter shoking the cloth, is subjoct to a constant increase over a period

GGs10
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of weeks, the system 6peration will suffér. Apparently, some of the older
comrercial flat bag type of collectors did exhibilt that difficuliy. Modifi-
cations in the design c;f suc‘h units have, howaver, been incorporzted in more |
recent models and those difficulties my have been eliminated.

Two plants employ commercial collectorg of the flat bag or envelope
type., Another plant uses a cloth tube cormercidl collector and also one vhoge
~filtering elexeont is of paper, which is replaced at intervals of several wecks,

A study of operating details ;>f thege comxercial collectors is indicated in

this study, including considerationg  of original cost and ‘operating cost,

Racirculation

. i .
Several plants retvrn air fron the dust collectors to the worlyroon to °

. ' conserve heat In the cold weather, Ve are not prepared at this point either
to condone or to condcmn this practice except in cases where there is obvious-
ly leakage of dust through the filter and consequcnt reconuamination of the

. ) alr inside the plant, The practice 1s generally frcowned upon where dusts

—_—
that exe hazardous to health cre being hzndied. We believe there are certain

— e
circunsstances where the practice might be permissible provided adequate safe- .

guards are incorporated in oPera-bing procedures, ' The large volumeg of air -~
involved in dust c_:ontrol represent a trexendous problem as to heat loss and

" boiler capacity which cannot be ‘passed over lightly.




[N

" . Preliminary Dust Survey for hsbestos Textile Institute, 1k,
. ~ June, 1947

- MEDICAL :

.- | . o

PRESENT MEDICAL FACILITIES AND PRACTICES

Every plant has connectlions with a local specialist in radiology
who is employed for diagndstic vork on an .irregular basis.  Three have their
own xX-rey machines uwsed by the local si:ecialist,‘ but only one hag & welle
established echedule of periodic redical examinations.

Half of the plants l;ave no positive inforration as to the incldence

_ of asbestosis among thelr workers. The situation is these  respects is in-

dicated in Tadble II,

", TARLE IT,
. ‘ : PRESTIT PRACTICES AND PACTLITIES AS T MEDICAL
. X-RAY EXAMIFATIONS TH VARIOUS FPLANTS
Recent X—rayl Periodic X-ray Have Own
Plant Survey Made ' Exaninations Made X-ray Mechine
A Yes No Yes /{»',JH;\
B No ‘ ’ No - Yo (1. N
C Yes , No ) ‘ XNo
D- Yes - . ‘No - ' No )
B No : No ) ) "~ Mo
F No No . No
G Io ‘ No . " No
H Yes Yes - - Yes \l- M
I No ' No ) No
' J Yos No Yes
31 thin last fow years, and results avallable to plant o.r 1ts physician
0Cs12
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ESTIMATED INCIDENCE OF ASBESTOSIS

The incidence of agbestos‘ls' among enployees of those plants where
employee‘s vere exemined in recent years, shows & marked veriation as indicat-
ed by the following: . .

* Plent A has recorded cases diagnosod as asbestosis to the extent of

[\\5” about 20 per cent, and in the past nine years hag compensatcd on thc average,

two cases per annunm, Total textile employment about 400,

Plant C on the basis of a recent systematic survey, estimates

agbestoals incidence to be about three to four per cent,

Plant T has rooulis from an incomplets survey in swhick four cases
velre found among those volunteering for examination with 8 total textile em-
ployrent of around 150, They have compensated one case in ’a'bou"fs 10 years,

Three more are pending,

Plant H with a textile erployment of 300 finds five or six cases

')( anmually “that the physicion belleves show early ‘changes due to asbestos. .

' Plant J has counted potential cases of asbestosis amounting in
number to about 20 por cent, comparable with‘Plant A,
The other plants have conducted no systematic x-ray sﬁrveys of
thelr own and have no information as to incidence among their employees.
None of thcse has had cages requiring compensation,
Whilo we have no complete data on history of employment end labor
turnover in the soveral plants, it is appérent thet thore 1s, at least ouper-

ficially, a marked inconslstency in thic pic:turo. Also, it is clear that

. 0031
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. L ~Prclindnazy Dust Survey for Asbeaotos Textile Instituto 16.
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. a sorious lack of information prevaeils generally on this aspect of the
problcm, '

The story in North Caroline is worth special mention, This ste;f;s
institutcd 10 years ago a systen of periodic medical exaninations for all
vorkcrs in dusty industries and, hence, all as‘bestos textile workers have
been x-rayed and clinically exam:lned for a longer period on a periodic basis,
than any other asbestos toxtile plent in this group, If the state exanination
finds that workers shouwld discontinue their ermployrent be;:ause of rapidly

. developing asbee;tosio they have the suthority to effect this change. They also
gee to it that vor}:prs who should receive worlman's compensation due to dis-
abling ,&sb.cstt,isis aré pfoceused. So far ag ';!e heve I;een able to ascertein

nelther event has occurred %o any ermmloyee of the two North Carolina asbestos

plants in this group,

_ These observations suggest that there may well be a maxked divergence ‘;\

in medical procedures, in"ce‘rpretations , end attitudes respecting the diagnosis /\

of asbgstosis. ' . : . : ' o " :
There 13‘ a vexy urge.n:b nced for a concexrted cooPerati;ve_: medical

effort to develop improved dlegnostic procedures and uniformity of interpre-

tation, | S -
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Pi‘clim:!_nary Dust Sﬁ.llrvcy for Asbestos Textile Institute, 7.
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JMPORTANCE OF TERIODIC MEDICAL EXAMIIIATIONS

One of the most importent cleoments of a progran of pfotccting health
of wor¥ers in dusty occupations is the periodic redical g}:anlnation. The lack
of scientific infomati.on regarding all agpects of asbestosis is serious,

This cannot be over-emphasized.. The ob;ioua procedure to help overcore this
deficiency is to ermploy every tool now availadble that will throw nore .light on
the facts, . The irmportsnce of the periodic *:.ecﬁcal X-ray exanination can por-
haps best bs emphasized by ctt'lting that dust count investigations cannot; in
" the present state of lmowledge , glve us assurance as to the extent' of our guc~
cess in elininating the h&zar\'l‘. .

Reguler exaninetions ssrve to protect the worker by giving early in-
dicat:ion of health irmpairrent due to dust, end pernit intelligent action to be
taken to avoid further serious' health deteriora‘(;ion. This is pa}ticularly |
true if the detectién is early enough end there is no progression to late
stage agbestosis,

More Importent, for the long't'em, the accurmlation of factuwal in-

formatlion regarding the health status of exposed workers, statistically inter-

-

preted in relation to dustiness studies and to mechanical developments in dust
control equipmsnt, will eventually indicate when the battle oi‘ agsbestosis con~ ~
. tl;ol is belng won, This aspect of the problen is elaborate/d in the following
sec’ciol:x. | '

The inventory provided by such a medical program is Just as i;zmor«t{mt
to intelligent action in this problen, as ;vraterial inventories are to the

propor conduct of dbusiness,
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Prelininary Dust Survey for Asbeotos Textile Inotituto, 18,
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The question asg to whether a plant should purchase its own X-ray
equipnent 1s an econonic one involving consideration of cost of local outside

nedical and x-ray facilities and of loss of employce time in travel, otc,

Dlammostic Panel o -

‘To furthor the objective of improvement and uniformity in diagnostic
procedures, & nedical section of the prograziz is proposed in the fornm of a
MﬁDICAL ASBRESTOSIS PANEL to be compozed of outstanding medical men in this
field, and of the physician designated by cach company as the one responsible
for its redical and diagnostic work, The composition, as to outside medical
persoﬁnel, of this ioanel would be detem:ined ‘by its oblectives:s the
aspenbling of the best possible redical Prains and the mtual educaticn in
dlegnostic procedures that comes from exchenges of scicntific experiences
and inforration. |
‘ The panel would 'n:eet, perhaps seml-annually, and consider the sig-
nificance of x-rey films and other clinical data brought to fhe group by each
participafing physiclan., Dr. C. Richard Walmer's services would ‘Ee available

for the organization and other details.
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-

STATISTICAL STURIES OF MEDICAL RECORDS

There &re two very importent questions concerning the physiological
naturc of asbestos that have not yet been answered by any published investi-
gation:

1. . What is the expectation of asbestosis in workers exposed more
then 15-20 years to low concentratlons of asbestos dust? Among the 500-odd
workers who cormposed the subJects in the U,S. Public Eealth Service‘ otudy,
there were abnoxrally few who head bec::n exposed‘ Tor nmore tha.n 15 years end
" practlcelly none over 20 years, These facts seriously affected the conclu-
sions that could be drawn.

2. Is thcre a progression te advonced asbestosls after exposure ol
an individual has béen discontinued or has been reduced to very low levels,
due to ac{;ion of dust deposits from ;::z-.rlie_r exposure? This question is of
very great importance to intelligent medical supervision of workers ;.n these
plants, .

It is virtu;ally certain that stat.ist:_tca.l investigations of existing
records would throw valuable light on these questions, .

. Nono of the plants visited during this inguiry have sufficiently
eansivem and sys’ccma‘b‘:lc records to provide satisfactory.answers to‘ these
questions, but the medical depertment of Metropoliten Life Insurance Company,
under Dr. A, J, Lanzs, have X-rays Of a nuuber of men obtained in the early
1930's which could provide the nucleus of some useful information, dcpending

on how many of the original group are available for re-x-ray,

19,
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The most outstanding store of information is in the records of
the Division of Industrial Hyglene of the I-Ioril:h Carolina Department of Health
vho, in accordance with state law have x-rayed workers in this, and other |
dusty Industries, almost annually for the past 10 years. A study of these
records would undoubtedly cast much light on the question of progression.
Through officials of the company members in North Carolina , we alrsady have
agsurances of their full cooperation in any investigations, and although we
have not discussed the matter with them directly as to details, there is
ve‘very reasdn to suppose that the desired inforration would be maé.e. aevellable
to us for the purposes describeé..

In addition, a general x-ray and medical survey of workers in one
or two plants with a long ﬁietory of high order of dust control would be of

great value for this purpose,
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_Prelininary Dust Survey for Asbestos Toxtile Institute o1,
June, 1947 . ‘

JIT - PHYSICATL

SIGNIFICANCE OF DUST COUN

Correletion between developrment of ashegtosis and sorme pertinent
neasure of dustinéss ; ©.8., dust counts, cen be developed by pericdically ob-
sc;rving and recording data on both aspects -- periodic redical exaninations
of exposed woriiers together with the periodically neasured dust exposure of
eack, Hc;vever, to te useful for preventive purposes, theseprocedurcs have
%o be exitecded into the past wherever .dam is a';zailab.e "I‘h-is was the proceri;-
ure coployed in the studies of the U,S,Public Health Service in North Carolina.‘
plants (Public Health Bulletin No, 241, 1938).

The rgin value of dust counts in asbestos plants is to obtain data
on dust concentrations that can be compared with that study , and thus lead to
concluasions as to pzlobabili'by of developrment of asbestosis In the part.icular
plant teing studied.

In that study, dustiness of different éccupations va3 xeagured in
the‘usual mannex, and also the incidence of asbestosis by nedical and X-ray
examinations of the men‘employed‘ A st&tis'tical coﬁparison of the two sets of
data léd the investigators to thé conclx;.sion :bhat' nevw.cases of asbestosis
would probably not occur if dust control measures'vera undertakento ensure

" that no dust exposurcs exceeded five million partié:les per cubic' Toot

(zeasured in the sams menner).
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APPRATISAL OF REDUCED DUST HAZARD

Having reac.hed' 8 degfee 'of dust control represented by the dust
count 1limit of five million, it is then proper to ask: "What degree of
agsurance 'is afforded l;y existing knowledge that asbestosis will not, in

~ fact, develop in the future if dustinea.s is kept below that level?®

If there are factors, at present -unkncwn, that will indicate a

T Ve o e g g v 2 e P Y S

need for still better dust control,what will that 1imlt be?
The information available docs not permlt complete assurance that
) " five million is thoroughly safe nor ﬂas informs;ticn been dézveloped pexrmitting
-8 better estimate of safe dugtiness. -
It is ne'vert-heless of the greatest importanceveither that such

Q - asgsurances be sought or a new yardstick of accomplishment te found for ac-

cura’cel&‘ measuring eny reraining hozard in the dust zore below five mil_lion. !
for the elimination of future asbestosis depends upon the degree of control

effected now,

Measurcrent of Dustiness

One bagis of uncerta@nty as to applying preseh‘b conventicnal clusij,
counting tf-echrﬁques to the measuremcnt‘of agbestos dust hazerds below the .
five millien level isn suimarized in the question -- are the fibers of asbestos
the causative agent or the non-fibrous "cubical" particles that look like
-those of other induatri.al dusts? The non-fibrous particles in most textile
opoxations comprise 80-95 per cent of the total dust seen in dust counting.'
While it is proven that asbestos dust is the cause of asbestosis,
’ there is no cortain Informtion as to what shepe or size of dust is the

cavgative factor, The corrclation studics of the U,S.,Public Hecalth Scrvice

66920
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employcd conventional dust count techniques which, in effec_:_p_, related incidence.
" of agbestosis to the number of ndn-fi‘orous particles of & slzé ranging fx“om one
to five or 10 microns,

For illustretion, guppose the causative dust element is something
aifforent, c.g., fibors thet aro less than 50-50 microns long, end less then
1-2 microns in dlemeter. The conventionai dust count method would b satlg-
factory only if there were & falrly constent ratio between thé two types of

‘dust; it would, in that case , brovide an adeguate. index.

Prelininoyxy Studies on Gualitlies of Asbestos Dust

With & view to eventusl development of supplementary methods for
msamiring asbestos dust concentrations on & weight tasis, we have conducted
sonc pmlimiﬁafy studies dirccted to tho.;, coiorimctric detelw.ina;-bion of totel
gilica in the minute quantities of asbestos dust obtained in aytypical atmos-
pheric sample. This requires dovelopzent since 1t could p‘rovide a valuable

tool for further investigation,,

Sub-nicroscopic particles and fiders.

Another aspect of the dust examination problem on which pzéliminary
work hag been done invo.iw'/c@ studies with the electron micrescope. We posed
- the two following Quesytions:. ‘ '

1, Ordinary dust particles, one to three microns in diemeter, com-
prise most of the purtibles in the dust count. They look like ordinary ;n- -
dustriel dust ond we refer to them as “cubical" as distinguished from "fibrous"

particles, The question is: are these particles in fact non-fibrous or are -

they bundlesn of fibers?

6Cs21
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2. Becondly -~ gince tho limit of resolution of the microscope
lenses ulsed in dust counting éoes not permit seeing particles very much smuller
than one micron, one may ask if there are many fibers of great length, but of
such swall width that they are Invisible?

Samples of atmospheric dust were obt‘a'ined for exam:ln;ation by the
electron microscope, by mounting the small specirr,:sn slide used with this
instrurent, in the dust collecting zone of the electric precipitator, In order

to eliminate very large fibers, the air being sampled was cmused to pass first

through & glass spiral coated with adhesive on its interior. This subjected

the dust perticles to centrifugal force and the largest ones would be pre-
cipitated out, ruch as they m‘:gght be in the nasal passages of n;an.

Studles with other indugtrial dusts employing this spiral indicate
that vexry rerely do cubic;al particles larger than three to five microns suc-
ceed in p'assing through the several turns of the spiral,

In sa_ml;les obtainedwith this apparatus in a card ;;'oom having a
good dust control, we obtained pictures, some of {-rhich are reproduced in the

attaeched Figure, They demonstrete first, tha;h the cubical particles seen by

a low power light-microscope are in fact bundles of fiber resembling e life-

slze handful of partially opened fi‘bers‘.

The picture further demonstrated that there are many {ibers of con-
sidexrable length, sore fully 50 microns ,.whose other dimension is.only &
fraction of & micron; the fiber is therefore invisible in the d:’t;.st counting

nicrogcope,

06322
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They also showed some flbers a few.microns in Jength whose diameter
is only 0,01-0,02 nmicrons, although the commonest particles are bundles of
fibers ebout 0.1 nicren in width, )

In addition to the lighé thesge observaéions.thrcw on the sub-
microscope character of actestos dust, they are citéd to indicate the other
qualitics that might be pertinen£ to evaluation of dust exposurs, to supple-

~pment the dunt count technique now in ﬁse.
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INHERENT TUSTINESS OF STCCK

In investigations of the type being presently considered, a primary
ain mist bo to develop improvements in dust control with the minimum of waste
notion and expensive e}@eri:nantation on a plant scale, At the stage of
development of the industry, causes of dust ai‘e very often not obvicus, An
examination of dust count records made available' to us, combined with the few
tests we performsd ourselves, provide numerous instances of veriation, thev
- cause of which 1s not apparent,

We mndertook reccntl ¥ to méasure the amount of dust in the roving of
different manufacturers by suspending a measured quantity of roving in alco}xc;.‘! R
then making & dust count in the same mammer as with air samples. The resuls
wvould be expressed in millions of particles per yard cf roving or per grem, ete,,
and would be of great e.d\ran;bage in relating differences in dustiness to the
cangative facfor. Such a mezsurement technigue would be essentiasl in apprais-
ing the actual velue of oil, |

Ve do not have sufficient data on this effort on which to draw con-
clusions, There aro difficultice to be overcoms, and the solution depends on
more laboratory c-:xpe‘rimentation..

Another test mefhod which would be of value is & standardized mech-
.anical abuse of roving in & smll veesel while sucking a stream of air with
resulting dust as in 'l-:he sampling for ordinary d;ast counts, A test of this
kind, in conjunction with tho dustiness index would be of ml\i'e. in evalvating

tpe oiling practice, or 1t might take the place entiroly of the procedure
proviously outlined, ' .
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