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of
PRELILAINARY LUST SURVEY
for
ASEESTOS TIZXTILE ZINSTITUIE

June, 1947

OBJECT OF INVESTIGATION

This project was a prelimin2ry investigation of th2 asbestosis
problem in textile plants of members of the Astestos Textile Institute,
with the imrmediats object of defining the specific nature and the ragni-
tude of the problem in all its phasecs., From such a defiunition, the char.
acter of a long-term project could be outlined. An original objective of
most imeediate irporicnce was to facilitate the exchange of informaticn
between rember companies on successful methods of dust control and other-

wise to promote & general improversnt in that field,

SUMMARY

The fectas upon which this report is based were obtained on vislts,
during tho past three months, to all plants of Institute msmbers (except
one, who wished the visit postponed to & later date), Complete cooperaticn

wag extended at all plants, Dr, C. Richard Welmer, Medlcal Director of
&

Iéﬁhstrial Hyglene Foundaticn, p:rticipatcd in viait; to threce plents nnd
iﬁ?&ovalo;mcnt of the medicel concepts of this report.

The problen is seen to be coxposed of three aepoéts which arec
discussod in three sections of the report and sumrarized herewlth, as

EIGDEERING, MEDICAL, and PHYSICAL TESTIIIG.

o
(]
(o]
~D
C,



e \.l

‘Preliminary Dust Survey for Asteostos Textile Institute
Juns, 1947

Encineerirnz, -- lMechenical msthods were seen in use In one or more
plents which effected practicel dust control in ell coperations, brinzing dust
concentrctions down to five million or lover with one cr two excepticrs., It
is proposed to prepare formnl detailed descriptions of these motheds fer gerer-
el distritutizn to mecbers of Asbestos Textile Institute,

Medical Suvervision of Workers, -- Only five plants heve had any

nedical x-rey surveys of employees., In the others, therefore, therc is a
serious lack of infermation as to the incidernce of astestosis, The lack is
more serious, in a sense, teczuse in most of these plents no compensable cases
of ashestosis have occurred to draw attention of top rmenagement to the problen,
While tke redical survey conducted Uy orne plant recently shows only a2bout three
per cent of the egployees with agbestosis, two other plants appear to have about
20 pexr cent of their erplcoyees affected.

Medicel supervisicn of workers in this industry is of utmost im-
portance for the protection of both erployee and employer, not to merntion other
conaideretions., Therefore, it 1s strongly recor—ended that each plant insti-
tute a prcgram of medical and x-rey exeninations of all exposed workers as
e2rly ag practical,

Pnysical Testinz (Dust Counts, etc.) -- The "maximum permissitle

dustiness' for asdestos is cormmonly taken to be five million particles per cutic
foot, This represents good attainment in the dust control program. It is en-
phecized, however, that dust elimincotion to this extent docs not positively in-
gure that no egtestosia will develop in sore workers after a long worling ife
(greater then 20-25 years), Scientific evidence i3 cbscure on this point, It is

reco-merded, therefore, thet studlee bte initlated aimed to develop another
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yardstick, becauge it is suggested that when control belcw five million is

attained, present dust count methods may net prorerly measure the remaining

hazard,

A detalled gsummary of reco=—rendations for a long-term investigatica

is given at the end of this repcrt,
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e Proliminary Dust Survey for Asbestos Textile Inatitute, W,
June, 1947 .

I- ENGINEERING

PRECENT STATUS OF DUST CCHTEOL

Practically ell plants visited have had one or more dust ccunt sur-
veys rmade cf their operaticns and these date werc availlable for the present
study. In edditicn, a few gsarcples were tagen by the investigator in moot plants,

Thege rccerds were studied and a range of concentraticna Jjudged to te
most rervrcasentative gelected for the gurrary given in Table I. Where relative-
1y extrere valucs appear it 1o an indicatiecn of too few data to permit a cleser
cgstirate,

Figures in the lust colurn are seslected to indicate the megnitude of
readily attairadble dust concentrations with dust control rmescures now in ccocrrmon
use; or Jjudged to be most typlcal of an operation where no special dust control
neasures are erployed, e.g., ring spinning.

Discussion of Cencentraticns

The available dust count data for operations in the preparaticn rocz
are highly variable and reflect the poorer accuracy in sampling inherent in
operations thet are intermittent and miscellanecus in character. These figwes
are, therefore, considered much less reliable than these for other dcpartrants.

The figures for carding roon dustiness indicate that with recsonadly
good onélosure and exhaust cf the machines, concentrations well below three
nillion are obtainable, Four of the plants visited oxceed the five million
lirdt materially,

All the deta for rmle spinners exposure indicate a wide variation in

dustiness, renging from two to eight million, but the volume of data arc not

C04c2¢
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Prelinirmiyy Duat Survey for Agbestoz Tcxtile Institute, 6.
Junz, 1947,

greet cenough to yleld a good average. Cencentrations for ring spinning vary
froz= one to flve millicn although there is no strong indication in tho availe.blé
data of marked differences between this opeiation and rmule spinning.

There 1s & similar wide variation in data for twistiing (t-.:é to eight
millicn), but there is scre Justificaticn in these data for the cpinion widely
held thet this is cne of the duetier opercticng in the finiching end of ths nili.
It is believed that occasioral high values 'in both ring spimning and twis<ting
reflect in scoc ceges the ocampling procedure, If the large inpinger is main-
tained in onc loccotion and there 1s a gtrand breaknge in that iz—edizte vicinity,
the resulting whipping dust will bde r.eflccted i'n that singie sarple and would
not, therefore, te representative cf the worker's exposure.

Dustinéss in weaving operations reflecta the use of water for dust
control in sore plants and exhaust systems in others. The lowest concentra-
tions of one to two nillion obt':.;tncd. in Plant A reflect highly efficient wvet
weaving methods there employed. Concentrations less than four to fi'.;c': rillion
arc readily attainable by local exhaust nethods as indicated dy the results in
scveral plaqts.

Tllze date for spooling and winding orerations are included for cem-
pleteness, but reflect nmiscellaneous operations and conditions, The dust re-
portud‘g_._s often Aue to the effect of other ==chinery in tl.ze gare rocnr, These

B

consid;i'aticna therefore affect the reliability of these data, 2s in the caso
Yo

of operatdons in the preparation roon,
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Prelircirary Dust Survey for Astestcs Textile Insititute, T.
Juns, 1947,

EXISTING TUST CCNTROL FRACTICZS

The follcwing discussion of dust control practices in the industry
is rmerely an outline., To be useful to those who are responsible for the
enginecering 1n each plant, they will neced to be set forth in the fora of
detalled srecifications describding details of construction, specificaiions
for ahcet cetal contractors, for purchase oé fang of proper capacity and for

design and operation of dust collectors,

Prevcration

Highly variable g£333}9cs prevail in differcnt plants and the nis-
ccllzneous character of operations within a single plant rmales it irpractical
to formulate mny general staterents, However, it cay be said that such cen-
trol as is realized results fron the use of ricdern equiprcnt that 1s well cn-
closed and vhich usually incorporstes pneuratic conveyors with ceilinz con-
densers, The lerge nmoverent of air involved in pneuratic transport sérves ‘the
useful additional purpose of preventing the escape of dust frem the primary
equiprent, Discharge of stock fron ceiling condensers into dbins, steck beies,
or feed hoppers is a dust usually not under control. The dlendinz opsretiosn
is another source which is of+tcn not satisfactorily controlled, With the cx=-

cepticn of these two cormon operations, most of the dust control procedurey re-

quired ¥ill be moro or less specific for each plant.

Cardina~
Ag haos dbeen noted, reduction of dustiness in carding to concentra-
tions of threce nillion or less is easily attained by good enclosure cf the

cachine and carefully designed exhaust, Mcreover, cxpericnce of several

(04631



Prelirdrery Dust Survey for Astegtoc Textile Institute, 8,
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companies proves that it decs not interfere seriocusly with ranufacturing
orerations ror with quality of roving produccd.

- Cur investig2tions indicats the superior advantsges of having sids-
walls of the enclosure of wood to facilitate esrall clearance by rutbing con-
tact at the edge of the rain cylinder, thus avoiding excéssive elr infiltra-
tion at that point. Wood covers have the .advantage of resistance to crushing,
vhich w23 evident in installations with sheet retal covers,

Connecticn of the enclesure to the exhaust sycten by reans of chan-
bers of erple dircenmsionz, i.e., large cross-sectional area is of rajor in-
portance to avoid localizcd high eir velocities close to the webving in the
rain cylindor. This detail vas not always observed.

In view of similar degrecs of success, Judged by dust counts, be-
tween various ingtallaticns, the test criterion of superior design as to de-
tails of exhaust from the rachine was in the relative econory respecting
volure of air exhaustcd per rachine., Our observetions indiceted ratﬁer cX-
trere variations as indicated in the follcwing tadble of exhaust rates per
carding set in five representatife plants: ‘”2

Air Exheusted Por Sct : \

It is appercent £

T . |
Ay T 1500 cfn ;
Bzt 2200 cfn 1 l
E 3800 cfm \ |
G 5400 cfn \ |
): RIS 2000 cfn \

renm this investigation that 2000-2500 cfn por set

of brevaker and finisgher cerds ig arple exhaugt capaclty 1f the systenm 1is

preperly designed.,

604537



Preliminary Dust Survey for Asbestos Toxtile Institute, 9.
Junc, 1947 _

All five of the gysterms descrited in the table serve thelr purpose
satlafactorily from the vicwpolnt of oreration, but it doecs not mean that
they weuld Ye equally satisfactory to others, Thus the plant with high ex-
haust caracity (G) has a unique interplant tunnel connecticn, so that exceas
heet from enother plant suprlics replaccment air without added cost, for lezt,
or winter discozfort.

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

spacious rocm, exhausted at & rate of 2000 cfm, Sidewalls are easily rooove

ed for repairs. Most plants would not prefer this arrangement, ,{_\;thN
As for ag the dust count date can show, the card roda of Plnn;?;
with 2200 cfn is equal if not superior to that of Plant T with 38CO cin, =
recently installed system,
. The rfundarcental features of best card dust control systems obzerved

are a2g follews:
1. Woocd enclosure with hingeing arrengerment,

2. Libveral clesrance detween worker rolls and curve of
cover permitting aixr passage at low veloclty.

3. Iarge chember connection on cover, to duct.
4, Duct branch not over 5", preferably 4",

J
5. No dlast gate dampers in branch line,

6. Exheust influcnce over cozb, cither by extension of
main cover or by separcate hoods,

7. Exhaust space under mechine, not over 4" duct.
8. Enclosure and exhaust of foed hopper, not over 4" duct.
Two installations include zn exhzust branch to prevent the ecscare of

. dust originating in the pace between the ring doffers and the main cylinder.

19
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Prelirmirory Dust Survey for Agtestos Textile Instituto,
Jure, 19L7

L'.;,r
Spirninag (v\ P

One plant hag installed ventilation for their ring spinning fromasz
vhich ranagexzent telleves has reduced dust in this operation., It consiets
in a2 series of exhaust openings under the froxmz, near the floor, running
the lenzth of ez2ch fracwe, Tirs did not permit dewconstrating to our owm
gatisfacticn whether a measursble improve:'.ent had teen effected or not.

This ghould ts done by & series of dust rceasurecents with exhaust on and
off, The volure of air exheust is insufficient to effect o true local ex-
haust ection, cnd 1f 1t i5 cffective it rust, therofore, de an effect or

sirnle dilution,

Interest in control of dust from twisters 1s widespread in the in-
dustry and Plants A and B have installed an exhaust gysten lilee the ons 2e-
scrited fcr the spirning fraces in Plant A, Here again the operatoré believe
a rarked irproverent has resulted. Dust count deta is needed that will

neasure the degree of improverent,

U_!."

Cop winders have been exhausted in Plents A and B with repsrts of

P 1
Winders [("})';-'»""Cr SR

beneffeial reduction in dustiness. Ve do not have quantitative data on *his
point, Tho exhaust arrangezent for Foster winders was dovelcped mony yoara
ago and 1o well known. The tendency to olimination of this machine rkeo
tho problen one of little practical interest now,

In most plents, dust fron other equipzent, such ag spinning and
twioting which are ccrmonly in the garo room, ig of greater irportance than

that freon winding operations,

(o)
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Prelimircry Dust Survey for Astcates Textile Institute, 11,
June, 94T

Onc plant has a supcrior methed of suppreseing duast in weavins oy
wet mothcds and dust count records indicate e corplete supprecsion of cust, ™
It involves a wat‘,r spray head meunted atove the warp at: the rear of ths :

harpess with a mechanical screw arrangerent for constant roverznt of the spray

head transversely to the waip., They belleve it to te more cffective than the
syotcn corzmon in geverel plants wherein the warp is passed over wetted rclls,
It 18 apparently not practical to recoz—end 100 per cent wet weaving
throughout the industry. Morcover, wo are satlgfled that it is practiceal to
control dust in this opcration bty local exhaust, where dry weaving is consider-
ed iryp cr:tivefor ogpecial prepertics of the cloth. One of the best exhauct
arrangerents includes an exhinuat opening directly wnder the warp ¢t the rear
of thc harness frame with a slot exhaust opening carried by the lay bean, the
latter connected to the stationary part of the exhaust system, eithor by

flexdible hose errengercent or by an 2ll retal swivel joint,

Duct Vork

The actual arrangement of duct work and exhaust fan present no un-
usual problems where good prac.tice in shest metal fabrication is folloved. Two
pointqore of sufficient importance to rcquire emphasgis, . Special care should
be eﬁrc:lsed in the febrication to avoid s‘mrp projections on the inside thet
creete points of lodgerment for fibers, Secondly, it must be designed to pro-
vide adegquate transporting vplocitice. Velocities below 2000 fr1, in the
cxpcrience of the industry, may permit sottlement of material and graducl
clogzing., Therefore, allowing a margin of cafety, the design should provide

for velocitics of 3CC0O fpm,



Prelininery Duot Surwery for Astestos Textilo Ingtitute, 12,
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The prabdlen of distribdbution of planned eir flows to the differcnt
branches of the systen is of inmportance in the design of a2ll dugt oxhzugt
sycters, The use of darpers in branches to adlust air flows is avoided in
the test gystemc. Thelr function in effecting balance between branches is
best atiained in the original design. Design procedures to effect this obe-

Jective are available but will not be elaborated at this point.

Dust Collactors

Five planta in the survey erploy the wcll-knewn burlep dust houge
for filtering air froa various exhaust systems. The favored filtoring arca

is deternincd on the dasis of onc square foot for each air flcvw of 2 cfnm,

Most errangerents are such‘as to permit cleening by whipping with a tarboo
pole or & bugzy whip by men who rezain on the clean air oide of the filtor
cloth, In cne agysten, the men are required to enter the dust side for cleen-
ing purposes, and firalcleaning is carried out once weekly with the uge cf a
centrtl station vacuun cleancr., Fractices in different plenta arc veriabic as
to frequercy with vhich the burlap filter is freed of its dust lced by whipping.
While these dust coliectors work well, we are not prepared to reconx-
rend thon to the exclusion of soms comrmercial types of filters having auntomatic
shakars{ Several engineering elements enter into the decign of = dust collect-
or sysfem, involving principally a rroper estirnte of préssure drop in all cleg-
pents ;} tko aystem and especlally thaet through the filter proper (tack pressire)
If the pressure drop egtirnte in the filter is incorrect, the éyotcm will not
operate preperly, If the busic resistance of the filter,Ai.e., that irmediate-

ly eTter shaking the cloth, is subject to a constant increcase over a pericd
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of weeks, tho pystem opersticn will suffer. Apparently, sorme of the older
coxrercizl flat tag type of collectors did exhibit that difficulty. Modifi-
caticrna in the design of such units have, however, been incorperzted in more
recent rodels and thoge difficulties may have bdeen elimin-ted.

Two plants employ cecoxercial collectors of the flat bag or envelope
tyre. Another plant uscs & cloth tube cormercial collector and alszo one whose
filtering elerment 1a of peper, which 13 replaced at intervals of ssveral veeks,
A study of operating dctails of theac cor=erciel collectors is indicated in

this study, including considerations of original coat end operating cost.

/

Recirculation

Several plants return air fron the dust collectors to the worlxocn t»
conserve heat in the cold westher, Ve are not prepared at this point either
to condone or to condern this practice except in cases where there is obvious-
ly lealnge of dust through the filter and consequent recontaminaticn‘of the
air inside the plant, The practice is generaily frewmed upon where dustc

—_—
that are hazardous to health ere being handled., We believe there are certain

— — - —

circurstances where the practice might be pernissidle provided adecquate saie-
guerds are incorporated in operating procedures, The lerge volumss of air
involved in dust control represent & tremendous problem as to heet loss end

boilorﬂcapacity +“hich cannot be pasced over lightly.
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Prelirinzry Dust Survey for Asbestos Textile Institute,
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II - MEDICAL ’

PRESENT MEDICAL FACILITITS AX'D PRACTICES

Every plent hag conrections with a local specielist in radioclogy
who 18 crployed for disgnostic work cn an irregular bagis, Three have thelr
own X-ray rcachines used by the local specialist, but only one has 2 well-
egtablished schedule of pericdic redical examinations.

Half of the plants have no positive inforration as to the incidence
of agbestosis ameng their workers. The situvation 1s these respects is in-

dicated in Tedle II,

TARLE II.

PRESENT PRACTICTS AUD FACILITITS AS TO MEDICAL
X-PAY EXANLa11C.iS Ll VARIOUS PLANTS

Recent X-rayl Periodic X-ray Have Cwn
Plant Survey }ade Exarpinations Made X-ray Machins
A Yes No Yes Aol
B No No No (. .+
C Yes . No ' No
D Yos No No s
E No o ' No
F No No  No
G No o "No
q Yes Yes - - Yea \1-ﬁl
I No No No
J Yeg Yo Yes

lﬁru.‘t:.:in lagt few years, and rccults aveiledle to plant or iis plycician

04836
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ESTDATED INCIDTNCE OF ASTTSTCSIS

The Incidence of astestosis among criployees of those plants where
employces were exanined in recent years, shovs a raried variation as indicai-
ed by the follcwing:

. Plant A has reccrdcd cases diegncsed as asbestosis to the extent of

about 20 par cent, and in the past nine years hes compensated, on the average,

two cases per annun, Total textile employment about 400,

Plant C on the basis‘of a recent aystezatic surve&, cotinatesn

asbtestoils incidence to bo about tkree to.four per coent,

Plant D has icsults freoz an incomplete survey in vhick fcour casca
vere found acong those volunteering for examiration with a total textile er-
ployrent of around 150, They have ccmpensated one cese in about 10 yeers,

Three more are pending,

Plant H with a textile employrent of 300 finds five or six cages

annually that the physician telieves show carly changes due to asbestos.

Plant J has counted potential cnses of asbestosis amounting in
nu=ber to about 20 por cent, comrarable with Flant A,
;: The other plants have conducted no systematic x-rey survoys of
cir owvn and have no inforration as to incidence ariong their employees.
None of these has had cepes requiring corpensation,
While wo have no complete dota on history of employmeont and iablor
turncver in ths scverel picnts, it is apparent that there is, at least oupcr-

ficially, a rmarked inconsistency in this plcture, Also, 1t ig clear thot
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a serioug lack of information prevails generally on this agpect of the
problexn,

The story in North Carolina i3 worth special mention, This state
instituted 10 years ago, ﬁ syaten of pericdic medical ersainations Jor all
workeors in dusty industries end, hence, £ll cabestos textile workers have
boen Xx-reyed and cliniczlly exzamined for e longer period, on a pcriodic btasig,
than any other asbestos toxtile plent in thig group., If the state exanination
finds that workers should digcoatinue their cmpld':nnt because of repidly
developing aohe&tosio they have tho authority to effect this change, They also
gee to it thot workors who should recoive workran's corpensaticn dus to dis-
adbling asbegtosio are procesacd, So far as wo hﬁve been ablo to esccrtain
" nelther ovent has occurred to any ercployee of the two North Corolina agtectces
plants in thias group.

These observaticns suggest that there may well be a rarked divergence
in medical procedurcs, interpretations, and attitudes respecting the diagnosils
of asbestosis, '

Thofe 16 a very urgent nced for a concertsd cooperative nedical
effort to develop ioproved dilagnostic procedures and unizormity of interpre-

tatian,

Y
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Prelirinary Dugt Survey for Asbestos Textile Institute, 17.
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DAPORTANCT OF FERICDIC MEDICAL EXAMIVATICNS

One of the rmogt irportent elecrents of a program of proiccting health
ol workers in dusty occupatians ig the pesricdic rmedical ezamination, The lack
of scicntific inforration regording all aspects of agbestosis 1s serious,
This carnot be over-crmphasized, The obvioug procedure to help overcore this
deficicncy 18 to employ every tool ncw available that will threw nore light on
thc,facts.. The irportence of the periodlc rmedical x-ray examination can por-
haps beot be emphasized by stating thet dust count investigations cannot, in
the present stete of knowledge, give us aosurance as to the extent of cur suce-
cess in clirinating the hezard. .

Regular exzmirations cerve to protest the worksr ty gilving early ir-
ddcation of health inpairrtent due to dust, and permit intelligent actlon to be
taken to avold further serious health deterioration., This 1s particularly
true if the detection ig early enough and there 1s no progression to late
stapge agbestosis,

More important, for the long term, the accurmlation of factual in-
formation regarding the health status of exposed workers, statistically inter-
" preted in relation to dustiness studiesc end to mechanical developrznts in dust
control eguipment, will eventually indicate when tho battle of autestosis con-
trol isfbeing won, This aspect of the probiem is elaborated in the following
secticn,

The inventory provided by such a redicel progranm is just as importent
to intclligent ection in this.problcm, as raterial inventcrics are to the

prorar conduct of dbuuinees.,

C()‘vuf”



Preliripary Dust Survey for Asbestos Textile Institute, 18,
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The question as to whether a plant should purchase its cwn X-ray
equircent is an econonfic cne involving conasideration of cost of local outside

nedical and x-ray facilitice and of loss of exployce tins in travel, etc.

Diacnogtic Fanel

To further the objective of irproverent erd uniformity in diaciostic
procedures, a redical section of the progran is proposed in the form of a
MEDICAL ASRESTCSIS PAIEL to be compoged of outstanding medical ren in this
field, and of the physicien desigrated by each coppany as the ono responsidle
for its redical cnd dlagnostic work, The'co:pcsition, as8 to outgide rmedical
persornel, of this penel would e determined bty its obJectives: tho
agsenbling of the best pogaitle redicel bdrains and the rutual educatlion in
diacnostic procedures that cores fronm exchanges of sclentific experiences
and inforcation.

The pancl would zeet, perheps semi-ennually, and consider the sig-
nificence of x-ray films and other clinical data brought fo the group ty each
participating physician, Dr. C, Richerd Walrer's services would be. aveilatle

for the organization and other details,
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STATISTICAL STUDIZES CF MEDICAL TZCORDS

Tbere are two very inmportant questions concerning the physiologicel
nature of agbestos thut have not yet been answered by any published investi-
gation:

1, VWhat i3 the expectation of asbestosis in workers expozed rorc
thon 15-20 years to lcw concentrations of'acbestcs dust? Aoong the 500-cdd
worlers who composed the gubJects in the U,S, Public Heelth Service study,
there were adbnorrally few who had been exposed for more than 15 years ard
practically none over 20 years, These facts serliously affected the conclu-
sions that could te drawn,

2. Iz thcre e progression to advanced agbestosis after cxposurc o

(¢}

an individual has bdecen discontinucd or has been reduced to very lcw levels,
due to action of dust depositos from earlier exposure? This question is of
very great irportanée to intelligent redicel supervision of workers in these
plants,

It is virtually certain that statigtical investlgations of existing
records would throw valuable light on these questions,

None of the plents visited during this inquiry have sufficiently
extensive and systeratic records to provide satisfactory.answers to these
quosfiona, but the redical devartrent of Metropoliten Life Insurance Compzny,
unde; Dr. A, J, lanza, have x-rays of a number of men obtained in the cariy
1930's which could provide the nuclcus of som2 useful inforration, depeniing

on how many of the original group are available for re-x-ray,
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The m@st outstanding store of information is in the records of
the Division of Industrial Fygicrne of the llorth Carolina Departrant of Health
who, In accordance with gtate law have x-rayed workers in this, and otker
dusty irdustries, clmeat annuelly for ths rast 10 ycars. A study of theso
records would undoubtedly cest much light on the question of prozression.
Throuch officiales of the cozpany renmters in North Cerolina, we already have
assursnces of their full cooperation in any investigaticns, and althouszh we
have not discussed tho ratter with then direcctly as to detzils, there is
every reason to suppcse that the desired inforration would te rmade avallabla
to us for the purposes describted.

In additicn, a gensral x-ray and zcdical survey of worlers inm one
or two plants with a long history of high order of dust control would te of

great value for this purpose.
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IZT - PEYSICAL

SIGNIFICAYCE OF TUST COUNTS

Correlation between developrent of ashestosis aﬁd sore pertinent
measure of dustinces, e.g., dust counts, cen te developed by pericdically ob-
sérving end recording deta on both asspects -- periodic redical examinations
of expocsed workers together with the periodically reasured dust exposure of
each, Hewever, to te useful for preventive purposes, theseprocedurcs have
to te extecded into the past wherever data is availab,e This was the prceed-
ure coployed in the studies of the U,S,Public Eealth Service in North Carolina
plants (Public Health Bulletin No, 2Ll, 1938),

The rain valus of dust counts in astestos plants 1s to obtain data
on dust concentretions thet can be cormpered with thet study, and thus lead to
conclusions as to probabvility of development of asbestosis in the parficular
plént teing studied,

In that study, dustiness of differcnt occupations was rccasured in
the usuel manner, end elso the Incidence of asbestosis by redical and x-ray

excrxications of the ren erployed. A statistical comparison of the two sets of

data the investigators to the conclusion that new cases of asbestosals

would é;bbably not occur if dust control rmeasures were undertakento ensure

&

thet no dust exposures exceeded five million particles per cubic foot

(reasured in the sare ranner).
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APPRATSAL CF TZLUCED IUST RAZARD

Having reached a degree cf dust control represented by the dust
count 1linit of five million, it is then prorer to ask: '"What degrce Qf
assurance is afforded by existing ﬁncwledge that asbeatosis will not, in
fact, devclop in the future if dustiness 1s kept belcw that level?"

If there are factors, at present'unkncwn, that will indicete a
need for still tetter dust control,vwhet will that limit be?

The inforrntion available dees not permit complete assurance thet |
five nillion is thoroughly safe nor has information bteen develored perritiing f
a better eatirate of gafe dustincss. i

It 18 nevcrthcléss of the greatest importance elther thot such i
agsurances be sought or a new yardsticl: of acccmplishrent te found for =c-
curately rzasuring any remaining hazard in the dust zone dbelow five rmilliicn
for the elimination of future asbestosis derends upon the degree of control

effected now,

Measurerent of Dustiness

One basis of uncertainty as to applying present conventional duet
counting techniques to tho reesuremrcnt of asbestos dust hazards below the
five ﬁi;lian level is surmmarized in the qQucation -- are the fibers of asbestes
the c&usative agent or the non-fibrous "cubical” particles that look like
those of other industrizl dusts? The non-fibrous particles in most textiic
operaticns comprise 80-95 per cent of the total dust secen in dust counting.

While it io proven that asbestos dust 1s the cause of asbestosis,
there i3 no coertasin informmtion 23 to whot shape or size of dust is the

causative factor. The corrcletion studles of the U,8.Public Health Service

GO":’\”P
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employed conventicnal dust count technicques which, In effect, rclated incidence
of astcstosis to ths numbter of non-fibrous particles of a size ranging fron one
w five or 10 rmicrons,

For illustration, supposc the causative dust elerment is something
d{fferent, e.g., fitcrs that are less than 50-60 microns long, &nd less than
1-2 nicrons in diecxmeter, The conventicnal dust count method would te satis-
factory only if there were a falrly constant ratio tetween thc two types of

dust; 1t would, in that case, provide an edequate. indox.

Prelimirsyy Studien on Cualities of Aptzatos Tust

Witk a vicw to eventual development of supplerentary methods for
moaguring asbestos dust concentrations on a weight tasis, we have conducted
| gcze prolininary studies dircctecd to the colorimetric determination of totel
8ilica in the nirnute quantities of asbestos dust obtained in a typical atros-
pheric sample. This requircs developrent since it could provide a valuable

tool for further investigation.

Sub-microscqpic narticles and fivers.

Another aspsct of the dust exanination problen on which preliminary
work has been dons involved studies with the electron nicrogcope. We posed
the twgifollowiné.questions:

7 1, Ordinary dust particles, one to three microns in diaceter, com-
price rost of the particles in the duat count. They look like ordinary in-
dustrinl dust and we refer to them as "cubical" as distinguished from "fibrous"
partiélcs. The question ig: are thesc particies in fact non-fidbrous or =are

they bundleo of 'ibera?
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2. Secondly -- since the limit of reasoclution of the microscops
lenses used in dust counting does not permit seecing particles very ruch srcaller
than one micron, one ray esk if there are rany fibers of great length, but of
such s=all width that they are invisible?

Samples of etmospheric dust were obtained for e:aminétion ty the
eloctron microscope, by mounting the smell épecizen slide used with this
ingtrument, in the dust collecting zone of the electric precipitator, In oxder
to elirdnate very largs fibers, the air being sampled vag caused to pess first
throuch a glass spiral coated with adhesive on its interior., This sudbjected
the dust particles to centrifugal force and the largest ones would te pre-
cipitated out, ruch as they might e in the nasal passapges of =an,

Studies with other industrial dusts erploying this spiral‘indicate
thet very rerely 4o cubical particles larger than three to five microns guc-
ceed in passing through the several turns of the spiral,

In semples obtainedwith this apperctus in a card room having a
good dust control, we obtained pictures, some of which are reproducced in the
attached Figure. They demonstrate first, that the cubical particles seen by
a low power light-microscope are in fact bundles of fiter resembling e life-
alze handful of partially opened fiders.

. The picture further demonstrated that there are rany fibers of con-
oideru;ie length, sozz fully 5O nicrons, whogse other dirccnsion is only a
fraction of a micron; the fibexr is thercfore invisible in the dﬁat counting

nicrcscops,
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They also showed some fibers a few micrans in length whose dlameter
1s only 0,01-0,02 microns, although the cormonsat particles are bundles of

fibers about 0.1 micron in width,
In addition to the light these obgervarions thrcw on the sub-

nicroscope character of actestos dust, they are cited to indicate the other
qualitics that might te pertinent to evaluation of dust exposwrs, to supple-

rent the dust count technique ncw in use,

60463
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DVEEPENT DUSTTITZS QF STCCX

In investigations of the type being presen‘b; considered, a prirary
ain rust be to develop irproverents in dust control with the minirmnm of vaste
poticn end expensive experirsntation on a plant scale, A% the stage of
developrent of the industry, causes of dust are very often not obvicus, An
exxnination of dust count records rade avallable to us, cozbined with the few
tests we perforzsd ourselves, provide numzrous instances of variaticn, the
cauvee of which is not apparent.

We undertook recently to mcasure the amount of dust in the roving of
different manufacturers by suspending a measured quantity of roving in alcchol,
then rmakdng a dust count in ths gare menner az with air sarmles. The resuls
would te expressed in millions of particles per y2rd of roving cr per gram, etc,.
and would te of great edvantage in relating differences in dustiness to the
causative factor. Such a measurersnt technique would be essential in apprais-
ing the actual value of oil, |

VWe do not bave sufficient data on this effort on which to drew con-
clusions, There are difficultics to be overcome, and the solution depends cn
more laboretory experimcntation,

Anothor test rmethod which would be of value is a standardized mech-
anicalg,:g.p.m of roving in a small vesscl while sucking a stream of air with
msulﬁgg dust ag in the sampling for ordinary dust counts, A test of thiz
kind, in conjunction with the dustiness index would be of value. in evaluating
the ciling practice, or it might teke tho place entlrely of the procedure

previously outlidined,
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QUTLLE OF RECC!2E2TDED PRCCITURCS

FOR ASEESTCSIS ILVESTICATICHNS

X, ENGITERING

A, Disscrination of Txistinz Information

Provide factual inforrmation to Institute members with least possible
delay; prepare bulletins with design sketches on some or all of the
several subjecta listed below, to be distributed singly as ready,
Additionel field observations required in many cases.

1.
2,
3.
4,
5.
6.
7.

Cardinz dust control: for various makes of rachines

Dust in vprerarntion, miscellaeneous operations
Wet wveavine equliprrent

Exhaust for Dry weaving

Exhaust for windcrs, ctec,

Design cf duct work

Design of dust house

B. Develovment of New Tecknioues for Dust Control

In this category, the problems for which there are no present

answers: like twisting, spinning, eppraisal of operation,

efficiency and cost of cormercial dust collcctors, etc.
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IT. MEDICAL

A, Tustitution of Periodic M=diczl Txarirations

This is urgently rccorrmended to a2l1) companies. Mediczl advice
as to organizationa procedures will be given by the Foundation
upon requogt,

B, Orranicaticn of e Diapnostic FParel for Ashestosis

Arranged by the Foundation's ledical Diresctor end organizsd to
recet in Pittobursh at guitable intervals for sclentific review
of disgnostic prodlexms, rczding of x-ray films, ete, Fanel %¢
consist of irdividual cormrany prysician or redical consultants
togother with othor rmedical authoritics te be determined.

C. Siatisticel Studry of Existine Mzdical Records

Designed to find answers to important questions cencerning
redical and physical nature of asbteatosie; cspecizlly concerned
with rccords of State of North Carolina, Mctropolitan Life
Inswronce Cozpeny, ete. :

IIT. PRYSICAL TnSTRIC -- (Purther Dust Studics)

Studies of physical and cherical characteristics of agbestos
dust desigred, in conjunction with rediczal studies, to provide
more significant inforr=tion concerning the nature of the dust
exposurc; to dcvelop supvlerzniary techniques for reaguring
reraining astestogis hazard after reduction of dust to reet the
present stendard; to insure that effective control of dust has
becn attained,

Thias 18 a step by step program aired at the elimination of

asbesibais cagos fron the pleonts of Agbesgtos Textile Institute members,
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