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The follawing report is a study of dust conditlions in the
Cherlesten, Seuth Curoliou plant of the Yenural Asbestas & Hubber Divisiasn
of ths ilcybestos-ilynhsttan, Inc. This stuldy wes carried on dnﬁn;
Januery, 1350 by the Industrial Hsalth Service of the Metropolitza Lifs lae
sursace Company. |

It 15 the ssoond unit in a sories of studiss telng conductsd in

various ectabliznments of the ashestos industry in the United States and
: .8

. Canada £3r the purgoso of deler=zining tha extent and’asture of atzospaeric
pollucion to which s«hastos workers ars exposcd and whether thars can be
< deaonstruted any herzful effocts ‘to such workers.
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3 | AcPaasrvd ASD JSINOCS OF SAMPLING

Two methods were uscd in the collsstion of dust samplea: the:
u;;maﬁlzucn eollects the duat by sspirating the alr and izplnging it oa to
« flat surfacs covered by & liquid ia a container, and the slsctric .pra:.Ly.L-
tator, k").r. instrument desizned upon ths principle of a Cottrell yrecipltator.

The szplngor was pleced in close proxialiy to tue largsat groupe of
vorkzen snd at a height co:."rupondx.na to the bresthing level of tﬁan net,
The liguid usod in tho cuatainer of the impingesr couslatved of distilled water.
cantaining 503 slcobol. The aiuobol ®wad added in urder % preveat ths
solution of any silica which mighs be p:..-uent. ia the dusie Ea_ch's,s:plo
callectad, usirz the izpinger mx.ncd, reprosunied o daxple of duat frum a
voluu of air amounting to from 50 to 130 cubic fest. . ‘
. : The slisotric precipitator was ju.awd i.n a poai.tiun similes to that
of -the impingor. The alr i{a dram t;rough thiy ingiruceat by zoans of a
.smal) rotery fun, run by a sotor, ths quentity belng usasured b7 u flav mater.
Each 5mlu collected by tae nlect.ru: preaiyltator represented & voluzs of elr
Lrom 10 to &0 cubls rccz. ﬂ:cu sanples wors used for datornLnauan af
partiale oize. 1ill sasples wera shipped to te Loborztory whkers counts were
rade of all ;articles, lrrespective of size, found in the samples.
It has beon the opinion of suthaoritiss wbo hsve studled ihe sffests of silles
dust on lungs that pu'ticlea larzer tion 10 microns in taeir gresivet elaseter

de nat reaca the slveoll of the lungs and therofors it has been the genoral

(1) "Cozporsiive Teuata of instruwments Lor Dotsrmining Aizaugaeris Duuus¥,
- Qublic Heaith Bullewin, ag. ldé, Trweousy Dequriaint, bzizingtlan, D.ite

y (l) "Patermingtion of u;,nnu.ma by iltacaating Currcat Precipitetars®,
S “**  Pnilip Drinker ond Robert R, Thomson, Journsl of In:'.unrid. Byglene, '
@ Yol. VIl, Nu. &, <Junv, luzid.
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@ prostiss to count only dust particles uader 10 dcrﬁna. However, in view
of the sublization of recont Englich obucrfau:;:.al ihat asbastos fidres as long
as 6O microns have boen found im lunz tissus, it vwas doclded in this study
to court all zizas of particles in tho camples taken at tae plant ia
Cherieston. Farticle size osasurements of tbe dust asunts vera zade and the
rosults ars :ecordoe; in gruphs egad plotes from waloh the percentage of the
various sizss con be detsralined.
PEACNTASE PREGUENCY OF PARTICLE SIZE

' " 411 oizes of garticles visibla under the mlcroscope werc sounted,
tut in order to determine ths percentago of purticles loda than ten microna in
tbeir 'lanzaﬁt disneter, a differential count waa cede. '
. the counats were mede of sacples of duat célldfg:ad bty means of the

. elontria npaginitatar, alan; beosuse hy this mnthod the dust._ia solleated fa _.[..|..

» i .

—

its original dry state xzd the pertlciss are unalt.crnd.

Microphotograyns of these dust parilcles vers further eslarged by
being ;:rojccead upen & acreen by mesng of & lentern slide proj ec:tar, the en=
larged partloles boing measured w.i.th a ruler. Kpowing thc entire enlarge-
sent (by actual measurement), it vas easy to calculate the origlaal particle
ai:a.? By the uss of unz:-n':’logul.th:ic probabllity psper, the logarithas
of the functlion to i:o pessured ~ in this saso microps = crs plotted as ordi-

diratos asainut tie probability of occurrcnce as sbscissno. Sinze the

*ireen, H. 8) Photoricrograghlc Lathad for tis Neteralnution of Puriicle
Sise of Pulnt and nubber Pigmeats?, Jeururl Frausliin Laostitute, 15:1,

138, 627.
- "“MFPLC' G.U. - Vitul Sbitistica, B, 1. John iile’ 3 Sona, IHC., 133-'5,
Pe 481,
Ny e R i [ N .'._','-\\::v': e T T L A A A e _",‘..F‘__ PP A B
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@ line ia at.r;ight, extorpolation and intarpolation of any desired region is
* freilituted,

It will be noted from thsse curves that 965 of ths partiocles are
less than 10 nlcrons in their greatsst diamater, ‘

fhe attiched floor plans indicate locations of air sampling. The
ouzbers enciraled correspond to the samile number in the table of results.

Ths anglyses are rsportsed in total putj.clea per cubic foot and also
in the corrosponding weight of ﬁo dust in ulligrm. There is no indi-
catad .rel.st.tonship between ths dust counts and the c;rrespondn.:g walghts,

1 . -

EscazeTion oz PLgwr e
. The plant at Cherleston. cansists ;t scven b‘uﬁ.dings, as rollou.
A ‘7&‘::.‘?.‘ .f:;:: o:i“.:a build.inc. th. lower floor of wshisch i3 uzed far
© ) staraas pur,oaea and tae second ﬂoor for offices; two hui.!.dinzs of briex, one
of which houses tho mchine ghops and nupply do,nrtmt, located on the first
flaon, and the secaond floor of this bundin, Ls used for collact.ing dust ex-
haultcd from the manufacturing proceasj t.ha- other brick bullding houses the
apmhg department an the first {loor and the carding desartzsnt on the
sccsndx- on® econcrets bu.leiné in‘occz-xp.ted by the rubber compounding depart.-.
zent oa the first floor and tho weaving da.;a.rtnont on the second; t%o one=
story rra.nc buildings, tho cne bo;Ln; used for storage and ths other as a pack-
.Lng de,:artz:ent; and ‘a one-story fraké building covered with sorrugated iren
which is usod as a px;eparauon departzant, A

é!ﬁ.l’él’xﬁ‘]‘h}ﬂ DEPARTRENT
G _ . Acbestos 1a received in bags and these are emptiod upon ths floor
aod the audestos 1a schovoled into pug =ills and run for about [ive minutes in

v h

——— S e PR . - .

— - . - - - -
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Q order to erush znd open thae {ibres. From here tho asbestos La chovelsd into
tracks and voselsd over to hoppers of either horizoatal or verticel openers,
sigilar t3 those used in toe taxtile =ills wzers the amterial 48 shoveled ints
hoppers. Aifter passing through tho opeser the material is dlashorged inta
trucks. Faosto mupufecturing metoriel 18 firet rum tirouzh a garzet machire
end discnargzed ianto trucscs waich ere wheeled oveor to the openors acd tle
paterial is fed ints these in the sazo manner c3 the now geterisl, The

uaﬁc aterial, after being discherged from the opemecrs i3 put on to a
vibrating or shzking screen where tho loag fibres gra plcted off by s sustian

hood sxnd bloxa into a bin ta be used azain in textileca. The short {idroes

felling through tiae scrgen are eiiler sold o8 such or used in making an asbestqs
L cement. . _ e
@' A The cotton is recolved in bales, opcned, end 21l run through

vertical openers, It 13 dischasrged into trucxs., The filled trucks froam

the vertical and horizontal agemors contsining either the asbestos fibre,

tho ocotten or the waste wstarial sre transparicd to sagarate storage bins, Ao
neaded thesc muterials aro velghed and .duzpa en ta tha floor Ln.pr-sparuon

ta the alxture dosired ond the resulii=g =sixed matarials arc thea zassed
tarough & alxing plcker. As this cixturs ia discharged from the plaker,

1% i3 sprayed with g ligzht mincral oil. The aatarial 13 then passed on ta

a conveyor and taken %o the storamge bin in the ¢srd room. Twe of thess

noie aeeeode BRZIDE PAAZEFS JidQlalyY i ie. this soaveyer.systisay: ﬂu.il'nn taird-ugonine 285 fiwire .
oquipyed with a sugtisn devigs wbich conveys the catarial to a storsge pin
. in tha card raoca. The objest of wia two uystuds L8 to faocilitite the

- -hendlisg of tro Zredos of materiat at the wamo tiaes W2:%als ahird Risdhing FSASET Y

Hnvll)
- N aal e - - - -
o — - . N N )
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serily to entraln ibe samgll asbeatss {ibrss and hold thom anmeshed in the

Incldentally, it ia apparent that Lt alao diziniches t.h; snount of Just,
The matarial i3 saturated with about 4% of oll at this poini, but by the timse
it reaches ths looms the oil bas dialaished to less than 1%,

Dust sanples were gollsctad in nAaus seations of tho prcp@u-
tion room, as indlcatsd on tha floor plans snd the collectors were placed

&2t the broathing level of the workzsesm. ALl parzicles less than 400 anlsrona

ia laogth were counted gnd ths results are hers given,

. ; e

)
-

cotion fibrs tiraughout the procossed of cardisg, splanlsg, snd veaving. .=

*T N . s P ”
-&
P 1,_-,...7',"';. A t-'.-.,,;:li;,_;; AP '..';”._f-_j.;,.-.,;",-:.'.“.:.e.",‘- et (s M LY ,j';",‘."-l;'i_;;:..j REE RN ST
i3 not equijsced wita an oll 8priz. The object of toe oll spray i3 pri-

. 11
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T4BLE #L

Sazpla Xoe Lacation

bR Garnet cachine
: Fesder cnd - waste material

2 Take=off cod shaker sieve
waste {rom vertisil apsners

5 Pecd end of vertizal cpensr
asba3dtos fidroe

4 Alongside of To. 5 chaser
asbestus fibre

? Peeder and norisental opener =~
: asbestas fibre . :

dlsagaids of Ha, 1 cheser
asbastos fibrs

Take-off end of horizontal .

1

opeaor
1e Paeder end of ¥o. 1 plcker
i3 Take off sad of No. 1 picker

discuzrging om to coaveyor t
card rooa

-
]

sesiemin | o poee Lt

PREPARATION ROUM

Total Count la
Pfarticles par

cubis foot of slr

5,575,988
4,045,780
2,584,554
8,821,158

..
7,975,451
1,504,035
1,218,512

5,155,028

850,795

—————

9 '\'314.1
b

faot of air

PR R
Y e
17 10,10
13 48
Yeg 1,27
9 ' .84
7 .20
20 120
3 40

T e P N MY, Ly i Lele chma'g. R R ot w e et .y . L.
T, L Y by A s TS 12, B P T N D A i 0 i 4 e s

KRN e M, et JATE st et ey Al .'. .- any 8 e . .
D PO ERLS ARES R T S Ry N It -.__,"a:‘,\-.-'-, ARV ED TSN D TR FE S S CIE TN SR

Relght of dust
in ng, por cubdic
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' SO R (i1 be noted tast the dustlant TocetTons ofefound €3 the Peedw | [
ers of openers, where the aiteritl iz sboveled into the kapners, The 2mzlle
ext couai xas found at tho euc of the pleker crehine et o position whera the
7 1 1 otled saterfsl'is @lecharged aibo -thé:'éé:inib'i-',“ snd"%e’ douBt La"as 5 thar Pl |
fact that the oil alleys the cust, becuuse the conveyor L2 not covared gad

the asterisl ot this pofnt hus recelv-cd all tko picking =nd fluffing prepare

stary to earding, It Is int-restine to nots thot these totsl counts include

iag all particles up to 490 mlcrons in their groat-st length or dispeter are

! lsss than the sceepted minisum stinderds (wkich include only particles less
T tten 1 microms) sdopted by the United Stutes Public Renlth Jervice ln thelr
swudy of the grenite industry.‘z) This report stustes tllz-.t on the beaiz of
pest resords of duat orpasura of sfanitu wi-'kcrs it ;é“ld appear thet a safe
@ lizit lles somerhero batveen 9 and 20 milllon pnrticl;és.

T8e cards of the sachines {n this rooa are cavered snd proviced with
e exhznst syztem. ' - . '

4t the tize of collecting sesples in this reom 28ly hall of the
t - edchines were in operntion, und therefore samples vers collrcted at reprme
sentutive positions throuchout the ares ¥here ruchines were in opsrstisn. Plve
dust simples were tuten st ceatral positicns of op-urr.tian and 8t the bresthing

level 3¢ workers.

(:)Public Beselth Bulletin Ho. 187 "The Fealth of Forkers ln Dusty Trzd:s II.
Frpasure to 5flliccous [ust {Grenits Industry)? - UeloPullele, Tressury
Lepartzeit, ¥ashiagton, L.Ce 1323

o " :
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S

plxtures of ssbestos caterial taken from the stored paterial in the euclosecd
bins which are situated in the conter of the floor. This matericl {a8 truck-
ed to the sachines and shoveled ints the Doppocse Due t3 the veriety of
sixtures in use, it £3 not feasible W .uae & conveyor syatas in transgoridng

the materiuls from the bins to the hoppers.

8anple
219.

17

*he matarial fod into the cardisg machincs consists of various

TABLE §2
CARD 5008 - )
Location Total count in pasticles Yeight of dust
- per-oubls fost of air in ag. por
cule £, of eir
- LY - ‘ .
Conter alsls 4,742,547 ' =¥/ N
3ide aisie £,258,443 1% 3430
- . * C 8e0,79% 4 50
. s 4,266,123 ve 1.05
. . 943,714 s 78
Averege count of alir Y
of room £,622,524 é

o
1% &5 noted that the

for the most part sasller than thoge found iz the prezaration room and far be-

lo' the standuard nda,:t.cd by the Uoited Statss Publia &onlth arvice.

SR SRR A 2 LAY S LT AP
PO NS .

POV S

The tempersiure and bunidiiy resdings in the u.rd TOOR SOt

Herwed with outside resdings are as follows:

.

esunts in the samplas from this ana are

KR Y i R LI 1 PRRERETY SO '.",_- EERDRIR At IS B4 PF P Y

e Patrea g} % ':‘;'-s;_,\ Rd '.-:...\“.l;:...-'.'..';;“‘.’ ."~‘-'_~'-;.:,"__. o T TIREE JU BY PP
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L. e ae . TN P P IDIIP N TR WE AP S R AR ]
R S R Q I ’J ettty e i ER L L .

. ¢ s LI Y

Dry tulb 89° - kelative Humidity 903 Dry tulb 77° = Halstive Huxmidity 744
The temperature sondition in this roos, wills « Little high for come

Part, is aot excessive’” :

The humidity i8 sufficient for sanufacturing purpodes and at the danme

tine teada ta allay the duste o

Y
.#
. 5
Lazd Room {y A e

IREPA SRR TITI R &
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Lry bduld 63° - Hrlative Huaidity 33% Dry bulb 77° - Hrlotive EumiZity 74%
The te=prratire o_ond.!.uan in thia room, whilae u little high for com-
fart, is not excesaive. ' .
The naturel humidity is sufficient for msaufuect :riBg purpozas end
st the esnme time tends to allay the dust. - -
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SEINAING 200
o3t of tho spinuing ia dono on =mules. Suvae experizantal work
i3 belng done on ring frases. Hot &ll mules were in operution. Duat
samples wers tuxen in the middle alzsle botwsen the =mzchiaes iz o-,)eraiton.
Telsting und eydoling operations alss weru condusted in this sase rmom. Clust

semples vors likeniss tazan between thess machines,

TABLE #35 -

SPIXRIEG  ROOR

Sarple Loeation . Total Count in Particlez VWelght of dust
Koo . per cubic fuot of air in &g, per
cu. ft. of air
23 Conter zlsle . 547,128 2 «50
{3' g v ) | " s87,759 - e o285
e 27 LI 404,449 Y .28
£8 Twiastors = cemter nlsle 1,107,419 b 84
| o Spooling mschines - 871,428 3 3
_ o 4

It will be noted thst the dust couats in this roca are zuch smalle
er thun the counts in ths preperatien and card roocs cad compars favorably
ttth. tooss found in the weavs riom. Tho higheet csunt was nes> the tziaters
skors there La more abraslon of the material dus to wrapplag the ubntoa.
thread with wire.

i IR S cantrolveteraprnyétar h'mﬂdifyl.ng xars in use and x;endings
taken asnowad the fullosing results:

R R T A L R e Tl at Sy T e e
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. Qutida ‘ inoida
. Dry buld 64° = Relative Buaidity 855  Dry bulb 78° - Relative hunidity 782

" h{s indicates a falrly osoufortabls atmospleris Goaditien in this roome
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: [
-;i:‘. WEATE B0

This depnrtment 8 lsesntod en the sesond floor of the rubber compound-
ingz tuilding. _

At time of sampling only loozs B brike band vsaving were ia opers-
tion., Pour semplas of eir wers wvegen &t renreseatative polnts, with the

following rocults.

TABLE 74
WEAVE 2004
T Count in Partisies ¥%elght of duat in mg.
Samplo Jo.  Lodation ;::lcug.l.c fzo% of alr por cu, fi. of alr
37 . At loom .
near elavator . 415,934 I J8
‘ . &8 ¥irst aisle - rear ceu coe ( -
@ at looa . vvv',wv t-/ .
i 33 - Centar alsls _ ) - 758,756 4 28
¢  Centor sislo rear 198,348 P a2
. ' . . b M

It L2 noted that these counts are szall.
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CLirlCAY YBOLLYATIUNS
During the progress of these studles a carsful acrutiny vas maln-

e

trined of the mex vorilng shers thé alr Suaples wire belug taxun, Tuare sere
not datccta;d the symptoms assocleted with the condition knosn es asbestoals, g
nzmely leadex hued complexion, cough, shortneas of breath, wasting snd clubbing
of the fingors, The majority of the worzers appearcd to be robust, btut ia '
ihe absence of physicsl exsainstion and further correlatlion with length of em=

ployment, the conclusions dramu from these observstions zust ba llailed.

SUitARY ' _ I .
Tae reaults of these studies indicate that the number of particles of

asbestos dust found in the air of the various departaents, with the exceptien

of ths preperation reom, ls very low. This is no d_oubf. due to the oll spray
Q} shlzz iz mszsz T 2als zogetier che ssbestos }::rzid:: and aiso dus to tbe

. cfficient humidifying l.ys‘r.n, and to ide exhausts which are connected with the
virlous oparatiozs to elimingte the dust which is crested in the processes.
thile anzlysis shows t;hst over 9C% of all particles are under 10 mlcrens in
8ize these dust counts indiuto t:hat tho danger of a. pulmonary health hazard

is very remote,

-

hts]

1. Toet the olling, humidifying and exbaust systeas be contizued and
uxtended to every procoba, whersver possidbla, .

%, That physical examinatisaa be made yearly of all employees ssgaged
in asbestos procuaau; particularly those wao have been exposed over a

period of yours..i.rsiz bu Lolaninl.

e 31
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. 8. Ihat cleaning be done by means of & Yacuuz aystem instead
. f tae present method of blowing with eoﬁpuuod air,
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