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RLPORT
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PRELDAINARY TUST SUTVZ:
for
ASEESTOS- TCXTIIE DUSTITUE

June, 1947

OBJECT OF INVISTIGATIOZN

This project was a prelicinary investizaticn of th2 asbtestssis
problex in textile plants of rezmbers of the Astestos Textile Inmstitutc,
with the ir—cdiats oblect of defining the specific na2ture 2nd the ragnil-
tude of the probdlen in all its thascs, TFrom such a defluiticn, the chau-
‘acter of & leng-tern project could te outlined, An original objective of
mest irrediate iroporiance was to fecilitate the eichange of inforzoiicn
between merber companies con successful metheds of dust control and cihar-

wise to promote a general irproversnt in that fileld,

SUMMARY

Tre facts upon which tiails report is tased were obtained on visiis,
during tho p2ct three menths, to all plants of Institute mambers (except
one, who wished the visit postponed to a leter date)., Cormplete coorsraticn
was extehded at all plants, Dr, C. Richard Walmer, Medicol Director of
Industrial Hyglene Foundaticn, porticipated in viaits to three planis and
in developuont of the modicel concepts of this report.

The problem 1s sesn to b2 coxposed of three aepoéts which are
discussod in three sections of *hse report and summarized herewlth, as

EGDZERING, MIVICAL, erd FZYSICAL TZSTING.
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Enzineerins. -~ Mecheniczal =sthods were seen in uze in one or =ara

plents which effected procticel cQu

/7]

t control in ell cperations, brinzing dust
cencentroticns down to five millicn or lower with one cr two excepticrnz., It
is proposed to prepare forzel detzalled descripticng of these motheds for gernor-
el distridutizn to mezbers of Asbestos Textile Inatitute.

Medical Suvervicicn of Workerg, -- Only five plants heve had ony

medical x-roy surveys of employees. In the others, therefore, therc is a
serious lack of information 2s to ihe incidence o astestecsis, The lack is
more serious, in & sense, teczuse in mSst of these plants 1o corpensatle casss
of eshestosis have occurred to draw attantion of top rmancgerment to the protlex
While the redical survey conducted by one plant recently shows only chout turze
per ccnt of the employees with agbestosis, two other nlants appear t9 have 2houf
20 per cent cf their employees affected.

Medicel supervisicn of workers in this industry is of utmost in-
portance fer the protection of toth erployee and exmployer, not to mentlon other
congiderations, Therefore, it is strengly recom—ended that each plant instl
tute & pregram of medical end x-roy exeminations of all exposed workars as

arly ag practical,

Physicel Testinz (Dust Counts, etc,) -- The "maximunm rercissitle

dustiness" for asbestos is co—monly taken to bte five million particles per cutic
foot. his ropresents gocd atieinrent in the dust control program. It is en-
phacizad, however, that dust elinminztion to this extent docs not positively in-
gure that no egtestosis will develcy in soze workers after a long woridng Lifec
(greater then 20-25 years). Scientific evidence i3 obscure on this point, It is

recommended, therefore, thet studice te initiated 2irmed to develop another
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Prelizinary Dust Survey for Actestcs Texiile Inciitule,
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yardstick, tecause i1t is suggested that when control belew five million is

attained, prescnt dust count methceds =ay ncet zroverly measure the romainin
’ T g

A detaiied suzmary of reccmrendations for a long-term Investizatica

ig given at the end of thls report,
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Preliminary Dust Survey for Astegtos Textile Inatituse .
Jure, 1947

PRESENT STATUS CF IUST CCNTTOL

Practiczlly all plants visited have hod one or z=ore dust count sur-
veys made cf their operaticns and thege date were availadle for the precent

study. In add-visn & fev serples wers taken by the dnvectigator in =20t plant:,

)

Thege records wers studicd arnd e renge of concentratiens Judsed 4o e
meoat rerrcsentative gelected for the surzery given in Teble I. Where rolative-
1y extrerme volucs appear it 1o an irndication of too few data to pernit o cleoger
estirate,

Figures in the lust cclumn ere sslected to indiceate the megnitude of
readily att2irebls dust concentraticns with dust ccentrol meagures now in ccmmon
use; or juédzed to be m2st typical of an opsraticn vhere no speclal dust contrcl
neasures are erployed, e.g., ring spinning,

Digcussion of Conecentraticns

The available dust ccunt data for cperations in the preraraticn rocz
are highly veriable and reflect the poorer accwracy in sampling ipherent in
operations thet are intermittent and riscellaneocus in character, These figwres
are, therefore, considered —uch less reliedbls than thecse for other departuants.

The figures for carding rocz dustiness indicate  that with recscnadly
good cnélosure and exhaust cf the machines, concentrations well below three
rillion are obtainatle, Four of the plants visgited oxceed the five million
lizit raterielly,

All <he deta for tmule gpinners exposure indicete a wide veristion in

dustiness, ranging frem to to eight million, but the voluxe of data arc not
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Prel :i.zry Tugt 3urvey for Astestes Tcutile
Junz, 1947,

groet enough to yield a pood ewverage. Ceoncentoations for ring spining ary
froz one to flve million althsugh there is no gtrong indication in tho evailzzls
data of marled differences between this opeimtion and =ile spinning.

There is a similar wide varisticn in data for swisting (two to cight

nillicn ) but there is scm2 Jusztificatlon in these datz for the cpinien =ridely

L]
t
»

held that this is cnre of thz dustier opercticns in the finiching end o
It is telieved thet occasional high values'in both ring spimning and twisgting
reflect in scze cages tho oozpling precedure. If the larpge inmpinger 18 =nin-
tained in cnz locztion and there 1o a strond breakege in that Lomedizte vicinitr,
the resulting whipping dust will be reflccted in tkat ingio sarple end would
not, therefers, te representative of the worker's erxposure,

Dustiness in weaving crerations refleccta the use of water for dust
control in scre plants and exhauast systems in others., The lewest comcentra-
tions of cne to two nillion obt:incd in Plant A reflect highly efficicnt vet
weaving methods there cerxployed. Concentrations less than feur to sive million
arc readily attainadble by loczl exhaust methods as indicated by the reoswlta in
several plants,

The data for spooling and winding oreraticns are included for cem-
pleteness, but reflect miscellaneous operaticns and condditions, The dust re-
ported 18 often due to the effcct of other =chinery in tpe caxpe rocn, Thesge

consideraticnag therefore affect the reliability of thesc data, 23 in the caso

of operations in the preparaticn room,
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Prelizinary Dust Survey for Aztectos Textlle Ingiitute, T
Juns, 1947,

EXTISTING TUST CCONTEOL FRPACTICEIS

The follcwing discussicn of duct contwol prectices in the industry
ig merely en outline, To te useful to thicae who are resrensitle for the
engineering in eech plant, they will neced to bes set forth in the ferma <f

(&) 2 F 2
detailed specifications descriting details of constructicn, specifizaiicne

for shecet metal contractors, for purchase of fans of proper cagacity anid for

design and opsration of dust collecctors,

Highly variable prectices prevail in differcnt plants and the ala-

cellzanscous character of operations within e single plant males 1t impracticsal
to formmlate mny general staterments, However, it cay te sald thet suck cen-
trol as is realized results from the use of rederm ecuipront that i3 well con-
closed and which usually incorporatcs pneusatic conveyors with ceiling con-
densers. The lerge moverent of air involved in pneuratic transport sérves the
useful additional purpose of nreventing the escape of dust frex the prirary
equipmcnt, Discharge of stock {rom ceiling condensers into bins, steock beies,
or fecd hopperc is a dust usually rnot under control. The blending opereti::n

ia a2nother gource which 13 of+t2n not satisfactorily controlled, With the cx-
cepticn of thegse two cormon oreraticns, mest of the dvst control procedurec re-

quired will be moro or less spzcific for each plant,

Cardin~

Ap hag deen noted, reluction of dustiness in carding to concentia-
tiona of three nillion or less 1s eagily attained by good enclesure c¢f the

machine end carefully decigned cxhaust, Mcreover, cxperience of several

GO
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ceopaniesg proves that it dcec not interfere seriougly with monufacturin
orerationy nor with quality of roving preducced.,

Cur investigaticns indicata the surperior advantaczg ¢of nasing gids-
o 4 < o

walls of +the enclosure of woed to facilitate erall clszarance by rutbing con-
tact 24 the edge of the rain cylinder, thug avoiding excessive clir inlilire.

tion at that point, VYood covers have the .advantage of resistance £o crughin
which w23 evident in installations with sheet retal covers,

Connecticn of *he enclesure to the exhaust sycten by ceans of crame
ters of erple dizensionz, i.c.; large cross-sectiunal area is of major im-
portance to evoid lccalized high a2ir velocltiecs cloas to the webbing in the
rain c¢ylinisr, This det2ll sms not always observed,

In view of similar degrces of success, Jjudged by dust counts, te-
tween vericus instollaticns, the tect critericn of superior dz2sizn as to d:2-
tails of exhzust from the rmachine was in the relative econory respscting
volire of eir exhausted per rachine. Cur observeticng indiceted rather ex-

trere variations as indicated in the follewing tabdle of exhaust rates per

carding set in five representetive plants: -
Plant Air Exhousted Par Sci |
S Coo
AT e 15C0 cfn ! ,
B .o 22C0 cfn : | i
B 38C0 cfm , | !
G 5LCO cfn ; i
B 2000 cfn \

It is apparent oz this investigaticn that 2000-25C0 cfz por set
of breaker and finisher cerds i35 ample exhaust capacity if the syston i3

properly designed,
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All five of the systerms descrited in the table gerve thelr sweross
satiafactorily frem the vicwpoint of operaticn, but 14 dces not zean that
they wwculd te equally satisfactory to others., Thus the plant with high ox-
haugt capacity (G) has a unique interplont tunnel comnecticn, so that exczzs

PUSSREpE

heat from another plant surrlics replaccment air without cdded cost, for lisus
S 20 } 4

or winter discomfort.

Plant ¥ controls dus*t dy connletely housing each pair of cards in a
= (=] &

spacious rocm, exhaustsd a2t & ra2te of 2CCO cfm, Sildewzlls are easily romov-
ed for rerairs. Most plants weuld not prefer this arrangement, - Ltfih
As fer asg the dust count data can show, the coard roox of ?lar:'j’
with 2200 cfnm %8 equal if not superior to that of Plant T with 38C0 c¢im, 2
recently installed systex,
The rundarental features of best card dust control systexs obzervel
ere 2g follcwa:
1. Wood enclosurz with hinzeing arrengerent
2. Liveral clecrance between worker rolls and curve of
cover permitting air passage at low velocity.
3. large chombter connecticn on cover, to duct,
L, Duct branch not over 5", preferably 4",
5. HNo blast gate daczpers in branch lire,
6, Exhzust influcnce over cozd, cither by extension of
main cover or by geparazte hoods,
7. Exheuct sysce under ==chine, not over 4" duct.
8, ZEnclosure and exhiaust of foed hopper, not over 4" duct,
Two instellotions include cn exhouat branch to prevent the cscare of

dust originating in the space tetwecn the ring doffers and the main cylinder,

CO4£3%
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One plant hes inctalled ventlilation for their ring spimning fromos
which manogecent tellevea h2s reduced cust in thig cperatica, It conmsists
in a zeries of exhaust openings under the framo, near the flcor, rmmuning
the lenzth of each frame, Tirs did not permit deizonstrating to cur oim
satizfacticn whether a rmeecsuredle i.:prover;-.'nt had tesn effected or nst,

This should te done by & series of dust ceasurszents with exhaugt cn and
off, The volure of air exhouat ig insufficiznt to effect o trus local ex-
haust ection, and if 1t 15 cffective 1t =ust, thercfore, be an effect of

sizple dilutica,

Terigting
Interest in control of duat frem twistors 1s widespread 1o the ine
dusitry and Plants A and B have installed an exheust gsygten lile ths onc lo-

scrited fcr the spinning frares in Plant A, Here again the operators believ

w

a rarled i-vroverent kas resulted. Tust count dote is needed that will

neasure the degree of izproverent,

/;‘} j.t""(&:": :‘.i-‘jv '

Cop winders have been exhausted in Plents A and B with repoarts of
bereficial reduction in dustiness. Ve do not have quaniitative deta o his
point, Tho exhoust arrance=ent for Ioster winders wes dovelcped many yonro
ege and 1o well known, The tendency to olirdnation of this rmachine koo
tho prodlca one of little proctical interest new,

In r=33t plents, dust frem other equip=ent, such &g opinning 214
twisting which are cermmonly in the ceie room, ig of greater irportance than

that freom winding operations,

(o]
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Prelimircry Duat Survey for Astcates Textile Inmstituie, i,
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One plant hes a sgupcrior msthed of suppreseing dust in w weaving 7

wet motheds and dust cownt recoxds indicate & corplete supprecsizn of dust, N

It involves e water srray heesd rmcunted atove tke warp at the reer of tho /. .-

hayress with a =echanical ocrew arrange:nqt for constant moversnt of the coray

head transversely to the wairp. They believe it to te =cre effective thzn the
system ecr=eon in severel plants whereln the werp is pessed over wetted rells,
It 18 apparently not practical to recoz—cnd 1C0 per cent wet veoving
throughout the industry. Morcover, wo are satlaofied that it is practicel <o
control dust in this operaticn ty loczl exhieust, where dry weawving 1s congider-
ed irrerrtivefor agpeciel provertics of the cloth. One of the test exhauct
errarngerents includes an exhiauat cpening directly wnder the warp ot the reoar
of the harmess freme with a slot exhzust opening carried by the lay beonm, the
latter conncctecd to the staticnery part of the exhuust system, eithor by

flexdiVvle hose arrengezent or by an all metal swivel Joint,

Duct ¥ork
The actual arrengerent of duct work and exhaust fan present no ua-

usual prodlerms vhere gocd practice in shest metal fabrication is folloied., Two
points aye of sufficient izpcriance to require emphasis, . Special care snhould
be exercised in the fabricaticn to avoid sharp projections on the inside thev

reate points of lodgerment for fiters. Secondly, 1t rmust be\desigued to pro-
vids edequate tiansporting welocltics, Velocitiea below 2000 frm, 1n the
expcrience of the industry, =2y permit sottlement of materiel and gradual
clogsing., Therefore, ellowing a mrgin of cafety, lhe design should provide

for velocitics of 3CCO fpnm,

-
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L
.

The prodlem of dig+ributicn of planmned eir flows %o the diffarcont

(A
(3.

brenches of the systen 1g of importance in the desim of 2ll dugt oxhau
sycters, The use of darrers In branchas to 2dfust air flows i3 avoidzd in
the test systems, Their functicn in effecting tzlance between birenches is

test atinined in the originzl design., CDesipgn procedures o effect this ob-

Jective are availadble but will not be eleborated a2t this point,

Pust Colloctors

Five plants in the survey ecploy the well-knewn burlep dugt houge
for filtoring air fron various exha 3t syrstens, The favored filtoring arca

is determincd on the tasis of onc sqQuare foot for each air ficvy of 2 cfz,

—

Mogt errangezento are such as to permit cleening by whipping with a racboo
pole or a bugzy wnip hy men who recmain on the clean air gide of the f£1l:i:
cloth, In cne gysten, the mon are required to enter the dust side for cleoen-
ing purpoces, and firalcleaning is carried out once weekly with the uce cf a
centrzl station vacuunm cleaner, Fractices in different plents are veriadle as
to fregquercy with vhich the turlap filter 13 freed of its dust lced by whirpinaz,
While these dust colicctors work wall, we are not prepared to recon-
rend thea to the exclusicn of goxe commercial types of filters having autczatic
shakers, Several enzirneering elecents enter into the dacign of o dugt collect-
or system, involving principally a proper estimate of pressure drop in all clce-
rents of tho gystem and especially thet through the filter proper (taclk pressie.,
If the pressure drop egtim=te in the filter is incerrect, the syotem will nos
operate preperly. If the besic reoistonce of the filter, i.c., that irrediate-

ly after shaking tho cloth, is gubject to a constent incrcase over a pericd

7)
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Prelinirnyy Dust Survey for Astes<tss Textile Inctitute,
June, 1547

[
)

of weelrs, tho prsiten opersticn will suffer, Aprparently, soce of the older
cexmmereicl flat tag type of collecteors did exhidit that difffculiy. Mcdifi-
caticna in the design of such units have, however, been inccrporzted in rmore
recent rodels and thece difficulties may have deen elininated,

Two plants erxploy ccxxercial collectors of the flat tag or envelozs
tyre. Another plant uscs a cloth tube corzercial collector and also one whese
filtering elerment i3 of peper, which 1s replaced at intervals of several wesks,
A study of operating details of thege corzorciel collectors is indicatsd in

this study, including censiderations of original coat end opercting cost.,

’

Reclrzulatinon

Several plants return eir fron the dust collectors to the worizocz 4o
congerve heet in the cold weather, Ve arc not prerared at this point eiltiher
to corndone cr to condermn this practice except In cages where there is obvicusz
1y lealnpge of dust through the filter and consequent recontaminaticn of the
air irside the plant, The practice is generaily frowrned upon where dusts

—

that ere hezardous to health ero being h,ndlen. We believe there are ceriain
——— e . —_— —_

circurstonces vhere the practice nmight te ;ermissible provided adcquate gafe-

guerds are incorporated in operating procecdures., The lerge volumes of air
involved in dust control represcnt o <tremandous problem as to heat loss uwnd

boller capacity which cannot be pngced over lightly,
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Prelizinary Dust Survey for istestos Textlle Insoicute
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IT - MEDICAL )
PPEENT ""D""‘T TACILITIZS /27D PRACTICTS

Every plent haog cenmnectiong with 2 local specielist in redioloy
wvho ig orgoleyed feor diegnestic work ca en irremgular tesis. Three have thelr
own X-ray cechines uged by the local specialist, tut only one has 2 vell-
establisiied schedule of pericdic medical exanminaticns.

Half of the plants have no pesitive inforraticn as to the incidonce
of asbes*osis ameng their workers, The situvaticn is these regrecis 1s in-
dicated in Todle II,

TARIS II,
P‘-C:.'_‘ T PPACTICIS MDD TACTILITITS AS TO TDICAL
A~PAY ZOIILIICHS T VAaRITUS LIS
Recent X-myl Perlodic X-ray Have Cvm
Plant Survey loade Zxaminaticng Made Xer2y Machins
A Yes pofe) Yey /,- \
B Yo ~ Yo wo (.. TT
C Yea . No No
D Yes Yo o
E No Yo ' Mo
r No Mo No
G No | o "No
3 Yes Ycs Yeo Jety
I No Yo No
J Yeg . Mo Yes
L

J44hin last fow yeers, end results avelledlo to plant or its phycician

04236



Prelizinexy Dust Survey for Astestcs Textile Ingtitute
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ESTDATED INIToTNTT 0T ASTTSTCSIS

The inc ce of astestcsis ameng crpluyees of those plants where

ecployces wers exsmined in recent yeers, shews a rarisd variation as indiczi-

ed ty the follewing:

Plant A h23 reccordcd cases diagncsed as asbestesis to ths extent ¢
u'._/

T\\""" about 20 por cent, and in the past nine ycnrs Las cczrensated, on the average,

two cases per annum, Total texztile erployz=ont about 400,

Plent C on the tagis of a recent gystezetic survey, catinmates

astestcsis incidence to bo about thkree to four psr cent.

Plant D has results frem an incompleote survey in which four cesca
vere found amcsng thiose voluntcering for examination with a total textile ec-
Ployrent of around 150. They have cc—pensated one cese in adbout 10 yeers,

Three more ere pending,

Plant H wvith a textils e"plorant of 3CO finds five or =ix cages

'\‘ . }L\

annu2lly that the physician telieves show early changes due to asbestos,

Plant J haa counted potentiel cnases of agbagtosis acocunting in
nu=ber to a2bout 20 por cent, co-rorable with Plant A,

The other plants have conducted no gystematic x-rey survoys of
their own and have no informaticn as to incidence arerng their emplojees,
llone of these hag had ceges requiring corpensation,

While wo have no ccrplote dote on history of employment oand icbor

turncver in tho geveral picnts, 1t Iis apparent thet there is, ot least ourcr-

ficially, o marked inconsistency in this plcture, Also, 1t ig cleer thot

\n



Prelzirary Dugt Survey for Achestes Textile Instituto, S
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e gerious lack of information prewmils generzlly cn this &EpCCtVOf the
protlcz,

The story in llorth Carelina i3 worth special renticn, This stote
instituted 10 years ago, 8 sysisn of periciic redical eraxirstions [Jor all
workers in dusty industries end, hence, ell ustecstog textilo workers have
been x-reyed and clinically exzzirned for o longer pericd, on a pcriddic taais,
than any other ssbestos toxtile plent in this group., If thc stats examinaticn
finds that werkers should discoatinue their c:plo}:nnt tecause of ropidl;
developing aahcétcsis they rave tho authority to effect this changz. They also
eee to 1% thot worliers who should reccive work=an's coczensetion dus to dise
abling astcstcesis erc precessed, So fer ag we have bezn ablo to eccertain
neither ovent hos occurrcd to any ccplcyce cf tho two llorth Corolina eghectos
plants in thkis group,

These obaervaticns suggzest that there may well be a merked diversgonce
in redicel procedurcs, interpretations, and attitudes respecting e diagnesls‘
of astestozis,

There 1o & very urgent nced for a concerted cooperative necdical
effors to develop irproved disgnostic procedures and uniZermity of interpre-

t~tion,
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DMPORTANCT QT FITICDIC 1EDICAL ZYAMIUVATIONS

One of the mest irportent clezents of a pregram of proticiing health
of workers in dusty occupations ic the pericdic medical exmmination., The lack
of scicntific information regording all agoects of agbestosis 1s serisus,

This carnot bve cver-crphasized, The obvious precedure to help overcore +his
deficicncy 19 to erploy every tcool new available that will threw nore lishi cn
the_fccts.. The irportonce of the pericdic redical x-ray exemination can vor-
haps becat bo emphzoized by stating that dust count investigationes cannot, in
the prescat state of knowledge, glve us agsurance es to the extent of cur suce
cess in elirinating the hezard, .

Regular exozmirctions carve to protect the work:r ty giving early i--
dication of health inmpair:ent due to dust, and permit intelligent ection to e
taken to avoid further serious heelth deterioration., This is particularly
true if the detection 18 early enough and there is no progression to late
atapge asbestesis,

More inmportaat, for the leong term, the accurulation of fectual in-

forzation regerding the healtly status of eXposed workers, statistically inter-
- preted in relation to dustiness studies end to mechanical develoj:ents in dust
control equiprant, will eventually indicate when the battle of acteutosis con-
trol is'being won, This aspect of the problen is elaborated in the followinrg
sectica,

The inventory provided by such a rmedical program is Jjust es irportent
to intelligent action in this protlen, as raterial inventcries are to th;

prorar conduct of businees.,
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The question es to whethar a plant should purchase its owm =-ray
equircent 15 an econczic cne involving consideration of cost of loeal cuiside

PR

medical end x-roy facilitics and of loss of exployce timz2 in trevel, ete.,

Diarogtic Panel

To further the odblective of irp*ove'nn- erd wdformity in diagieostic
proccdures, & redical section of the progranm is propesed in the f{3rz of a
MEDICLL ASDZ3TCSIS FATTL to bc‘cc:;oscd of outstanding =edical c2n in this
field, end of the physician designated by each cozpany es tho ono responsidls
for its redicel end dlzgznostic werk, The cempesition, as to outside zadical
perzornel, of this penel wculd te determined ty 1ts objectives: the
assenbling of the best pogsible medicel brzins and the —utusl educaticn in
disgnostic procedurcs that cores froz exchanges of sclentific experiences
and infeorration,

The panel would -eet, perheps serd-ennually, and consider the gig-
nificence of x-ray films and other clinical data brought to the group ty each
participating physicien, Dr. C, Richard Walmsr!s services would be. aveilatle

for the organization and other details,

l‘()
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STATISTICAL STU=ITS CF MEDICHL TZCCRDS

R eesdl ad Jelw

There are two very importunt questicns cencerning the rhysiclczice

lcgica
nature of astesios that have not yet been answered Ty any published invostie
gation:

1, What 13 the expectaticn of asbestcsis in workers exposed zore
than 15-20 years to lcw concentraticns of'acbestcs dust? Azong thz SC0-cdd
worliers who cemposed the subjects in the U,S, Pubdblic Heelth Service gtuly,
there were abnormzlly fow who had tcen exposed for more than 15 jycers zrnd
practicelly none over 20 years, These facts cerdicucly affected the conclue
gicns that could te drawn,

2., Iz there e progrossion to =dvznced astestosis after cxzesure o
an individual has »ecn dizcentinued or heas been reduced to very low levels,
due to action of dust deposits frca earlier expesure? This question is of
very great irportance to intelligent rmzdicel supervision of workers in these
plants,

It is virtuelly certain thet statiotlical invesilgations of existing
records would throw valuable light on these questions,

Nons of the plents visited during this inquiry have gufficiently
extensive.and gystermatic records to provide gatisfactory answers to these
quostions, tut the rediczl derartrent of Metropoliten Lifo Insurance Comparny,
urder Dr, A, J. Lanza, have X-rayo of a nuuber of men obtained in the ceriy

1930's which could providc the nucleus of somz useful inforrmation, deperniling

on how rany of the original group are avallable for re-x-ray,



Prelizincry Dust Survey for Asbestes Teoxtlle Insti<ute
June, 1947

The most outateniing stere of informaticn is the recordis cf
the Divisien of Industrial Zyglens of the llerth Carolina Deparizent of Zszlih
vho, In accordance with state law have X-royed workers in this, end oiter
dusty induvstriess, clzest annuelly for +hs past 10 years, A study of those
records would undoubtsdly cest much light on the questicn of prozressiza,
Threuch offlcials of the corzgpany rexnters in North Carolira, we already have
agsurances of their full cooperation in eny investigzticna, and althoush wo
have not discugsed tho matter with then directly as to details, there is
every rcason to suppcse that the desired inforr=ticn would te made esailatl:z
to us for the purposzes descrited,

In additicn, 2 generol Xeray cnd —cdical survey of workers ia one
or two plants with a lenz hiptery of high order of aust contyol would te of

great value for thia purpose.
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Correlation “ectween devaelepment of ashestosis aﬁd seza pertincons
measure of dustincss, e.g., dust ccunts, cen te developed by pericdically cte
sérving end recerding dete on toth espocts -- poricdic redical exominaticons
of expcsed workars together with the perlodicelly rmecsursd dust exposur:s of
each, Ecwever, to te useful for preventive purposes, thegeprocedurcs have
to te extcded into the reat wherever data is aveilad,e This was thie precede
ure exployed in the studies of the U,S,Public Health Service in North Carolira
plents (Public Zealth Bulletin o, 2L1, 1938},

The rain valus of dust counts in astestos plents is to cbtaln dat
on éust cencentreticns thet can te corpered with that study, and thus legad to
conclusiong es to probatility of developzment of astestosis in the parficular
plant teing studied,

In that study, dustinesc of different cccupaticns wag ccasured in
the usuzl rmanner, end elso the incidence of asbestosis by redlcel and x-ray
exczinz2tions of the ren exployed. A statistical ccrparison of the two sa2ts of
dota led the investigators to the conclugion thot new ceses of astestosis
would probably not occur if dust ceontrol reasures were undertakento cnzure
thet no dusat expoourcs exceedcd five million particles per cubiq foot

(re2sured in the same menner),
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APDPRATEAL CT TXZLUCED ITUZT TAZAZ

Having reached a'dégrcc cf dust control rerresented by the duss
count 1imit of . five =illicn, it 1s then prcrer to esk: '"Whet degrze of
assurance is afforded by existing lmcwledze that asbestoéia will not, in
fact, devclop in the future if dustiness 1s kept dolcw that level?”

If there are factors, et preeent'unkncvn, that will indicitc a
need for still tetter dust centrol,vhet will that limit bte?

The inforrntion availatle dces not percit cosplete assurence thet
five =i1lion is thoroughly safe nor has infor—aticn teen develored rer=itiin:
& tetter catimate of gafe dustincss,

It is nevertheless of the greatest ixportance elther thot such
essurances te sought or 2 new yardsticl: of accezplishment te founi fer =c-
curately r==asuring ony remining hazard in the dust zone teleow five millic:
for the elirnination of future asbestogis derends upon the degree of control

effected now,

Msagureront of Dustineas

One baais of uncertainty as to applying present conventional duct
counting techniques to the reesurercnt of aschestos dust hozards telow the
five rillion level is surzmarized in the quecation -- are the fibers of asbestes
the causative agent or the non-fidbrous "cubical" particles that look lile
those of other industrizl dusts? The non-{idbrous rzarticles in mogt textiie
operaticns cocprise 60-G5 per cent of the total dust seen in dust ccun'i§5.

Whilec 1t ig proven that asbestos;dust is the czause of astestosis,
there 1s no certain inform<ticn £s to wvhat shape or size of dust 15 th

causative factor. The corrcletion studics of the U,S5,Public Health Service

CO‘J," . r
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employed conventicnal dust count technicues vhich, In offect, related incideonza

of asteostosis to the number of nen-fidrcus particles of & slze ranging from cne
%0 five or 10 rmicrons,

For i{llusirstion, surpose the cousative dust elecrent is scmething
differsnt, e.g., fitors that 2ro less than 50-60 =icrons long, wnd less st
1-2 microns in diexester, 12 conventicnal dust count method would ta satiu-
factory only if there were a_fuirly constant ratio tetween the two tyres of

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

Preliri=asv S*udien on Cunlitien of Anhzstos Dust

Witk a vicw to eventual—develop:ent of supplerentary metheds for
meaguring asbestos dust concentroticns on a weidght tasis, we have conductsd
ocze rrolicinary gtudies dircectcd to the colorimeotric determination of totwnl
gilica in the z—inute quantities of asbestos dust obtained in a typical aimcs-
pharic.samplc. This requirecs developrrent since it could provide a valuatle

tool for further investigaticn,

Sub-ricxrescoric rarticles and fiters,

Another aspect of the dust eyarmination problen on which preliminary
work has besen dene involved studies with the electron microscope; Ve pose@
the two following questions:

1, Ordinary dust perticles, ciue to three microns in diaxeter, con-
price rmost of the particles in the duat count. They look like ordinary in-
dustricl dust and we refer to them as "cubicel"” as digtinguished from "fitroua”
partiélcs. The question io: are these perzicles in fact non-fibrous or are

they bundlec cf fitera?

o
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")

2. Secondly -- since the limit of regoluticn cf the micrczcors
lenges used Iin dust countiné doss not rermit ceeing poarticles very mich crxaller
than cne micren, one ray ask if there are wany fiters of great length, tut of
such small width that they ere invisidle?

Samples of atmospheric duat were obtaired for examinaticn ty the
electron ricreaccpe, by mounting the srell 5peci:en 8lids uged with this
instrurent, in the dust collectins zcne of the electric precipitator, In crder
to elirdrete very lersgs fiters, the alr teing sacrled vag cnused to pess first
throuch a glags spiral coated with adhesive cn its intericr, This sudjected
the dust perticles to centrifugal force and the largest onss would te pre-
cipitated out, ruch as they might te in the nasal passcges of =2n,

Studies with other industrial dusts erploying this spiral indlezate
that very rarely 4o cubical particles larger than three to five nicrons suc-
ceed in passing through the several turns of the spiral,

In serples obtainedwith this apparctus in & card roon having a
goed dust control, we obtaired pictures, some of vhich are reproduced in the
attached Figure. They dezonstrate first, that the cubical perticles seen by
a lcw power light-ridcroscope are in fact bundles of fiter resembling e life-
pize handful of partially opened fiters,

The piqture further demcnstreted that there are'many fibvers of con-
piderable length, some fully SC micrens, whogse other dizonsion is only a
fraction of a micron; the fitar is thercfore invisidle 1n the dﬁst counting

nicroccope,

C0d4643
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Prelizirery Dust Survey for Agtestos Textlle Inptitute,
June, 1547

They also showed scrme fidtersg a few microng in lengih whoge dleraster
is only 0,01-0,C2 =icrcns, elthough the commonsat particléo are tundles cof
flilters about 0.1 zicren in width,

In additicn to the light these oﬁservarions threw on the sub-
nicroscope character of>a:bectos dust, they are cited to indicate ths other
quzlitics that might te pertinent to eveluation of dust expesure, to supzle-

rent the dusgt count technique ncw in uge,
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Prelizirnry Dust Survey for Asbcatopo Textlile Ins<iiuse z
June, 1547
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DVEEFENT DUSTIITIS OF STCCK

-t A

In investigzations of the type deing prescn\..k/ considered, a pricary
ain rust be to develop irproversnts in dust control with the minimn of veste
roticn and expersive exgerimentation on a plant scale, A% the stage of
develerment of the {ndustry, couses of dust ars very often not obvicus, An
exmz=inatien of dust count records made avallable to us, cczbined with the fow
tests we perforzed ourselves, provids numsrous instanses of variaticn, the
cavse of which is not epperent,

We undertock recently to mcasure the amount of dust ia the roving of
different manufacturers by suspending & measured quantity of roving in alcchio?,
then reldag & dust count in the sarmz menner az with air samples. The resuls
wvould te expresscd in millicas of particles per y=2rd of roving cr per gran, cte,
and would te of great advantage in relating differences in dustiness to tha
causz+ive factor., Such a measurercnt technique would te essential in agprals-
ing the actual value of oil, |

We do not have sufficient data on this effort on which to draw cone-
clusicns, There ero difficulties to be overcome, and the solution depends cn
more latoretory esperimentation,

Another test retkod which would be of valuc is a gtandardized =cche-
anical abuse of roving in a szall vesscl while sucking a ;stream of air with
resulting dust as in the cacpling for ordinary duat counts, A test of thiz
dnd, in conjunction with the dustiness index would be of mlue‘ in evaluating
the ciling practice, or it might tele tho place entirely of the procedure,

rrevicualy cutiined,
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QUTLDT ¢F PTOOITEDTED PREICITURCS

FOR ASETSTC3IS DIVESTICATICHS

X, ENGITERIIG

A.

Disserdination of Ixigtinz Informaticn

B.

Provide factual informaticn to Institute members with least possitls
delay; prepare bulletins with design sketches on some or ell of the
gseveral subJjects listed belcow, to be distributed singly as resady,

Additional ficld otservaticns requiied in many cases.

1, Cardinz dust centrol: for various rmzles of rachines

2, Dust in prerarntion, nmiscellansous operations
3. VWet weawing cquirzent

4, Exhaust for Dx tveaving

5. Exhaust for winders, cte,

6. Design cf duct werk

7. Design of dust house

Davelorment of llew Tocknigues for Dust Control

In this category, the problens for which there are no present
answers: like twisting, spinning, appraisel of operation,

efficiency ard cost of cozcrcial dust collcctcra, ste.

604552
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YEDICAL

IIT,

A,

notitaticn of Porizdic Megdlcal Txamira+icons

3.

This is urcently reccmmonded 0 all companiea. Madiczl advice
as to organizationz precedures will be given by the Foundaticn
upon requsgt,

Creaninntion of & Diarrogtic =2n el for Aa%ostosis

C.

Arrangcd by the Foundation's Hcdical Dirzctor and oryanizad 4o
rcet 1n Plstobursh at suitadle intervals for scientific review
of disgnostic proslens, rcading of xX-ray filems, etc, Fanel 4o
consist of indivicduval ccm.zny physician or o dical consultents
tavdthcr with othor redical cutheritics to be determined,

Statisticel Study cf Zixizsiina M-addenl Pocords

Dosigned to find answeors to inmportoant qQuestiona cencerning
redical ard iy °1--l mature of 2otegtegis; cepecizlly concorned
with rccords of Gtate of lorth Carclina, Metropolitan Life
Inswrance Coxgpeny, ctv.

FEYSICAL TN3THIS -- (Turther Dust Studics)

Studies cof phreical and chemical characteristics of agbestos
dust designed, in cenjunction with medical studies, to provide
pore significant informotien concerning the nature of the dust
exgosure; to dcvelop supplerzniary techniques for rzasuring

reezining astostosis hazard efter reduction of dust o meed the

prceent stendard; 1o insure that effective control of dust has
Pecn attained,

Thie i3z a step by step progranm airmed at the elinmination of

asbestosis coses fron the pleonts of Asbestos Textiie Institute ceabers.
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