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RRAVERE, R e o ,"'!.','-,_,‘L. . f‘}‘:.:'.‘.., APV 

The following report is a study of dust conditlions in the 

Cherleosten, South Curolicu 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 

sursnce Compeny. _ | 
It 15 the sscond unit in a sories of studiss telng conductsd in 

various ectabliznments of the ashestos industry in the United States and 

Canada £3r the purgoso of deler=zining tha extent an&”aztare of ataospperic 
::l“.:'..::-. ta whish achagtos wrkar; are cxp::sc:;. and '.hcghor thars can be 
desonstrated any herzful effects to such Yurkers. 

e IR it SR feil age g e e e e a e e e .y P . . aei 
CRE AT T R g YN M e e Ao 8 Pt L 3TN e e e AN 2 SN s g 

G R R R L I ST P s T N I B 
R i, “ - . 

i 

.- . . - - . . P arwte o - 

e 23 

ey, 
< bk 

Metropolitan Life Insurance Company, Report of a Dust Study of Raybestos-Manhattan's Charleston Plant (1930)
ACL Doc 11754 · Page 2 of 30

Published by AsbestosClaims.Law

asbestosclaims.law/library/11754/2

https://asbestosclaims.law/library/11754/2


e 

APPAsATUY AND ISTHOLS OF SANPLIE 

Two methods wars used in tbe collecticn of dust sampleat the- 

u;tuu(}zhiea sollects the duat by sspirating ithe alr and izplnging it oa to 
« flat surfacs cavered by & liquid ia a containmer, and the slsciris .pra:.Ly.L- 
tator, "').r. instrument desizned upon the principle of & Cottrell yrecipltator. 

Ths izpiogor vas ploved in clese proxialiy s the lergsst Zroupe of 

vorksen snd at & height co:i'upmx.ng to the breathing level of tfian net, 
The liguid used in tho ceatuiner of the impinger comsisted of distilled water. 

santaining 503 slcobol. *he aicobol ®os sdded in urider % preveat ths 

solution of any silica which might be p;-uent ia the dusie Ea_ch's,s:plo 
consctad, usirz flu izpingsr zo:.nod, represuaied o daxple of duat {rum a 

voluza of air amounting to from 80 to 130 cubie fest, . ‘ 
The sisotric precipitater was ja.a.awd in s poaiticn sipiles to that 

of -iha impingor, The alr iz drawm t;-.raugh thiy fngirucsat by zoaans uf a 

.small rotery fun, run by a Sotor, ths quentity bBelag asasursd d7 u flov seter. 

Each ;mlu collscted h}' tae alectn.c presipltator ropresentud & voluzs of elr 

Lram 10 to £Q qubls :&et. rhcu sanples wors used for dctarnLnauan af 

partiacle size. 11l sasples wera shipped to the Loborztory where counts were 

rade of all jarticles, irrespective of size, found in thoe samples. 

It has becn the opinion of autharitics wbo Lave atudled (e &ffcsts of sillcs 

dust on lungs ubat puticlei larzer tian 10 microns o Loeir greaicet elaseter 

de nat reaca the slveoll of the lungs and therclfors it hes been the genaral 

(1) "Comporslive Tests of instrusenis for Dotérminiaj Atzdupaeric Dusus®, 
Qublic Heaith Bullewisd, age ldé, Trwecusy Dequriiict, bosningtan, D.uite 

(Z) *tatorniagntion of bu:;maaldn by ilternstizg Currcat Precipitetors®, 
*>" Philip Drinker ocnd Robest H, Thoason, Journal of In:'.unrid. Hyglene, : 

Yfil- VII’ o b, \iu\" locs, 
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srostise to count omly duust particles uader 10 sicrfina. However, in view 
of ths publization of recent Englich obscrv:ti;gglthas ecbastog {ibres as long 
as 560 microns have bgea found in lung tiasus, 1 vas decided in this study 

to count a1l tizas of partisies in tho camples takem at the plant ia 

Cherieston. Fartlole sige peasurements of thie dust asunts vera zade and the 

rosults are :ecordn& in grushs snd plots from waleh the percentage of the 
various sizes con be detsrmined. 

PEACENTASE PREGUESCY OF PARTICLE SIZE 

‘ " A11 oizes of zarticles visibla under the afccoscope werce counted, 

tut in order to determine ths percentago of purticlas loda tban ten plerona in 

their 1auga$t disneter, a differentlal count was mzde. ' 
_ the counts were made of sazples of dunt colld:ied by msans of tze 

elantris vpaginitatar, alan, bagsuse hy this mnthod the -dust,in. sollected L0 ... 
1ts originul dry stats and the 9@:@02;3 &e uxalicred. 

’ Mlerophotograyhs of theso dust periicles vere further eslarged by 

belng }rojcctad upon a gcresn by mesns of & lonters siide proj eciar, the en= 
larged partloles baing measured with a ralsr. Knowing tho entire enlarge- 

sent (by actual meusurcment), it vas essy to calculate the origlsal particle 

oiaa.’A By tho use of nazcn‘:’iogarxthaio probability psper, the logarithms 
of the funstlon to fic pessured ~ in this sasc microms - are plotted as ordi- 

dicatos s ainut tae probubility of occcurrsnce as sbscisunc. Since the 

#3reen, H. A Photontcrogragnic Eathed Loz tie Deceralnutiocn af Purticle 
Sise of Pulnt and mubber Plgmeats®, Jeuruwsl Frauslin lostitute, 13il, 
13k, 627. 
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———— e 

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 ulorons in their greatest diamater, ‘ 
fhe attiched floor plans indicete locations of air sampling., The 

cuzbem enciroled correspond to the samile number in the table of results. 

The anglyses are raported in total pardclea per cublc foot and also 

u‘wo corrosponding weight of fia dust in a!.lligrw. Tharo is no indi- 
catad rala‘d.onship be?.veen the dust counts and tle aorro:pondi.ng walzghts, 

vy, . . 

) Vv . i o . 
[RECALVTION OF PLanT LN " 

The plant at Charlos'tun. conalsts ot uven bui.ldinzu, as rallata. 

A .‘.':a-:‘.:ar.j Irazs oflizo build.ina'. thn lowver floor of shish i used fur 

starugc pur.}oaoa and tae second flooz' for offices; two buildinza of brick, one 
of which houses tho pachine shops and aupply du,artmt, locn.tad on the first 

f£laon and the secand floor of tnia bui.lding La nsed for collmung dust ex- 

haustcd fram the mapufacturing procus; uu- other brick bullding houses the 

cpmha department on the first floor and the carding depsrizent on the 
accondxh one eoncrets bui.ldiné ia‘occfipied by the rubber compounding demc-’ 
ment on tho first floor and the weaving dapartiont on the second; t%0 one~ 
8tory frame bulldings, tho one being used for sStorage and ths other as a pack- 

ing de,&ai‘t:ent; and 'a one-story fraté building covered with sorrugated iren 
which 18 uscd as a preperatien departzant. 

E!Q'.PA:':.HIO& DUPARTRENT 

Asbestos 1s received in bags and these are emptied upon the floor 

aod the audestos 1a schovoled into pug =ills and run for about [ive minutes in 

[ATRY 

——— S S 

tah 
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[ P 

order to crush znd open ithe fibros, From here tic arbestos La chovelsd into 

tracks and wosseled over to hoppers of either horigocatal or verticel ojeners, 

similar t3 those used in the taxtile =ilias woers the material I8 shoveled ints 

hoppers. ifter pessing through tho opener the material 18 dlashzrged inta 

trucks. TFaosto mapufecturiog ssteriel 18 firet rum tirough a gsrzet rachine 

end disensrzed izto trucss xaich are wheeled over to the openars acd ile 

material is fed ints these in the sazc sunner c3 the now peterisl, The 

usie saterial, after beingz discherzed from the opemers i3 put on to a2 
vibtrating or shzking scresen where tho loag fibres grs plcied off by s sustlon 

hood &ad bloxn ints a din ta be used szain in textilea, The short {idroes 

felling through tie screed are eliler gold os such or used in saking en ashestq 

A
 

cement. . , L 

) 1‘310 gotten .‘-.a recoived in bales, oycaed, cndfialsa run through 
vertical openers, It 1s disciarged ints trucks. The filled tTucks froam 

tho vertical and horizontal opemers contsining either the asbeatos fibre, 

tho ootten or the waste nstarial sre tranuperted € separste storage bins, Ao 

neaded thesc patorials aroe veighed ond .duzpwd an to ths floor Ln.pr-sparuon 
to the alxture desiresd znd the resuliisg slxeéd mnterials arc then passed 

tarougn & zixing ;;}eksr. As this sixturs L3 discharged froa the pleker, 

i3 ia sproyed with a lizhi mizeral oil. Tho aaterial 43 thea passed on ta 

a conveyor and taken to Lhe storage bin iu the ¢srd roox. Tro of thess 

wixing phaiers diadlialye wa e this woaveyer.sysisa,: fluirnn taird-ogonine .1 a- - fowire. 

oequipyed with a suowisn devigs mbich conveyz the caterisl to a storsge pin 

in the card rocas. The objezs of wis two uystuls 13 to facilitate the 

. hendling of txa Zredos of matecist at the wase tizes 7 Tals bty sidhineg TSP 1 T 

Hnull) 
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oy 

i3 not equipsed wita an odl 8przy. The object of tho oll spray 13 prie- 

serily to entraln ihe smell asbsatos fibrss and hold thom enmeshed in the 

catton fibrs tlroughout the procowsed of carding, splnning, and weaving. - 

Incldentally, it is agparent that L4 alao diziniohes the smount of Just. 

Tne matarial 13 soturated with about 4% of odl at thia point, but by the tixe 

it reaches the looms thae oil has dialalshed to less than 1%, 

Dust sawples were gsllscted in nfi.ans sections of tho prepars= 
tion room, a8 L{ndicatsd on the floor plans and tha collsctors were placed 

&t tne broathing level of the workazsn, ALl parziacles lea‘a than 400 alarona 

ia laogth were sounted and ths rssults are Bers zim. 

. . e 

s 
- 

. Nha e i e, e e LR S W) R R Y st 
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T4BLE #L 

PREPARATION ROUM 

Sanmpla Xoe ] Location Total Count ia Relght of dust 
Particles par in ng. per cubic 
cubia foot of slr {30t of alr 

1l Garnet machine 
Feeder cad = waite patorial 5,875,088 1 » T4 

] Take=ofl cnd shaker sieve : v/ 
wasts fron vertisal apsuers 4,045,780 ' .40 

5 Pecd and of vertical openar — 
asbaatod Lidre ‘ 2,554,554 /4 10.10 

4 Alongalde of Ha. § chaser i 
asbestus filre 8,821,138 2 48 

b g Peeder and norigental opener - L. 
. asbestos fibre . L n,e1saEL e d.2T 

& sisagoide of Ho, 1 cheser T ’ 
asbestos f{ibrs 1,804,085 9 84 

11 Take-off end of horizomtal . | 
openor , o 1,818,512 7 20 

1%z Feeder end of ¥o. 1 plcker 5,155,028 29 110 
15 Take off ezd of No. 1 picker ' 

discuzrging oo to comveyor to . 3 
card room 550,795 W43 

9 )32 

T R T it L R R I A e vt 2 OL L TP DR AR 

AR TR SO TSR N A R T ey e AR .'_ . aes 8 Lo Vac e . . . 
£ n LS 
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TS IE w1V e noted that the dustidnt LocctTons sia found et the fesis |- 
ers of openers, whers the awterisl iz shoveled lato the hopners. The 2mclle 

ext coudl xas found at the euc of the pleker crehine et o position vherae the 

otled matsrfsI‘ls dlschirged aito 'thé’é&zinf’o}’,“ snd"Ho douBt la"avs t3 Lhe 
fact that the oil alleys the dust, decsuse the conveyor iz not covarcd gnd 

thas asterisl ot this point hue recc&ed all the picking and fluffing prepare 
atary to earding., It is int-restinc %5 nota thot these tat;l counts include 
iag all particles up to 490 microns in their greatest length or dispeter nre 

lsss than the sceepted minimum stinderds (which inelude only particles less 

tpan 19 microns) sdopted by the United Stutes Public Henlth Jervice ln thoelr 

swudy of the grenite 1ndustr7.(:) This report ststes tyat oa the besis of 
pogt resords of duat ovposura of séanito tokicra i ;éuld appear thot a safe 
lizit lies somexkere botveen 9 and 0 million pnrticiés. 

The cards of Lhe sechianes in this room are coversd and provided with 

cn exhenst zyzteg, < | 
4t the tizme of collacting seaples in this reom only hall of the 

richines were in operstion, und tharefore sonples vere collrcted at reorme 

seatutive positions throughout ths ares where rmochines were in operstica, Plve 

dust simplee vers tuken at cestral positicas of ofiaratian and a8t the breathing 
level af workers. 

(:)Public Beelth Bullotin Ho. 187 "The Fealth of Forkers ln Dusty Tred:s II. Erposure to Gilliceous [ust (Granite Induetry)® - U.l.2.0.C,., Trrasury Lepartzest, Yashingtoa, L.C. 1929 
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?he matarial fod into the cardisg machines consists of various 

plxtures of ssbestos caterial taken from the stored paterial in the euclosecd 

bins which are situated in the conter of the floor. This material {a truck- 

ed to the machines and shoveled lnts the Dopporse Due to the veriety of 

pixtures in use, it i3 not feasidble W .uae & conveyor systas in transportdng 
the materiuls from the bins to the Doppers. 

TABLE §2 

CARD 4308 . . 

Banple . location Totsl count in particles Yelght of duat 
Bo - por- oubls foat of elr in mg, por 

e £, of 2ir 
N . Y Co. . 

T Conter alsls 4,742,547 ' =14 Bl 
w Side aisie . 2,255,443 13 3430 
® - s - 80,703 4 50 
el > o ® 4,266,123 vé 1.05 
2% » . 943,714 s 78 

Averege count of air o 
of rooa £,622,524 6 

- M . 

1% 43 noted that the ceunts in the samplas from this raom are 

flor the most part sasller than those found in the prezaration room and far bew 

lau the atudurd nda,:t.cd by the Uoited Statass Fublia aoalth arvica. 
P TR IS Y AN R NP a N L St K Rt A RPCEL SRR L LR E I W et R -Saee (L S EEET BRI L SN 

The tempersture and bunldiiy resdings in t.ho aud TOOR GOk 

Herwed with outaide readings are as follows: 
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Ses ta e laasiase m- B LRI RN S Lt e, Jy e 

Dry tulb 899 - kelative Humidity 903 Dry bulb 779 = Helstive Bualdity 74% 

The temperature sondition in this roos, uills « Little high for come 

part, 18 no t excassives’ 
The humidity is suffisient for sanufacturing purposes and at the danme 

tine tenda ta allay tha dust, ' o [ 
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at the esme time tands to allsy the dust. - - 

do ide 
. 

Iry buld 63° - i-lati{ve Huaidity 37% Dry bulb 77°% - Holotive EumiZity 74% 

The tezprrature oondlitlon in thia room, while u little high for com- 

fart, is not excssaive. 

The naturel bumidity is aufflcient for msaufsat :PLBg purposas end 
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BE BRI B Y RO 

SEINHING 20 

fost of tho spinuing ia dono on mules. Suvae experizantal work 

i3 belng done on ring frases.: Hot &ll mules were in operution. Duat 

sazales were tuken in the middle alazle botwsen tho muchizes ia operation, 
Telsting und eydoling operatioans alss weru condusted in this sase rnom. Dust 

samples wore llkonise tazan betwewn thess machines, 

TABLS #5 - . 

SPINKRIRG ROOR 

Sarple Losstlon . Total Count in Particles Velght of dust 
Koe . per gubic fuot of air in ag. per 

cue fte of alr 

4. Coater slsle . 647,128 2 «50 
g®wooov ) R R T TR o28 
27 (O 4,449 Y .28 
2 Tvistors - cemter alsle 1,107,419 b 84 
80 Spooling machines g71,428 3 8 

, , o o 

It will be noted that the dust couats in this roocm are such smalle 

er than the counts in the preperation and card rooss and compare Lavornbly 

tith’ tooss found in the wenvo riom. Tho higheet count was nes> the teiaters 
shors thers 1a more abrasion of the matarial dua to wrapping the aabestos 

thread with wire. 

““Band cantroltetaraprnyétar hhzfldifyln; ters in use and x;endings 
taken ashowed tbe fullowing results: 

(
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Dry buld €4° ~ Rolative Buaidity 855 Dry bulb 78° - Relative huaidity 763 
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B o) REAT o 

This depnrtment 48 lscsntod ea the sesond floor of the rubber compound- 

ingz uilding. ) 
A% time of sampling only loozs 0B brike band weaving wers ia opers- 

tlon. Pour semplos of cir wers tsted &b renrcseatative points, with the 

follouing rosults. 

TABLE 74 

REAVE HOOM 

Samplo ¥o. Losation Total Count in Partisles Keight of duat in cg. 
. per cublc fsot of alr por o, ft. of alr 

87 . 4t loom ‘ o 
near slevator 415,094 7 A8 

’ ] ¥iret aisle = rear ' “( : 
@ at loom 353,533 — 2 

59 - Centor alsls - 788,756 ' v28 
40 Centar sisle resr 298,348 } J2 

. Vb Av 

¥ 

R ERFLT AL ERM L AR AT L B WA R HE R G AT LA R R L A S Y A S AL B 

It L8 notad that these counts are acall. 
- 
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éy CoIICR, TR VATIES 
. During the progress of these studles a carsful acrutiny vas maln- 

trined of the meax vorilng shere thé alr sSuaples wire belug taxun, Tuare sere 

not datccta;d the symptoms assocleted with the condition kuosn es asbestoals, X 

namely leadex hued complexion, cough, shortneas of breath, wasting and clubbing 

of the fingors, The majority of tha workers appearcd to be robust, but ia ' 
iho absence of physical examination and further correlatlon with length of em= 

ployment, the conclusions dramn from these cbservsticns rust ba llaited. 

SUSART 

The results of these studlies indicate that the pumber of particles of 

asbestos dust found in the adr of the various departaents, with-the exceptlon 

of the preparation rooa, 13 very low, tThis is no dpubt. due to the oll spray 

0 shizz 42 mzsa 3o Rela togotier she ssbestos pariisiss and also due to tae 
o efficient humidifying system, and to tie exhausta which are coanected with the’ 

virlous oparaticsna to eliminmgte the dust which is created in the procesdes. 

thile anxlysis shows thet over 90% of all particles arg under 10 mlcrons in 
siza thesa dust eounts indloate t:hat tho danger of u' pulmonary health hazard 
is very remote, 

. 

RED ot i) 

1. Toet the olling, humidifying and exhaust systems be contisued and 
vxtended to avery procoba, wherever possidbla, . 

R. That physical examinatisas be made yearly of all employees angaged 

in asbestos prucuaau; particularly those who have been exposed over a 

period of yours..i.rsiz bu Loaaninl. 
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. 8. Ihat cleaning be done by aeans of Yacuuz oystem instead 
. f tae prosent methed of blowing W th compressed air. 
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