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REFORT
of
PRELTMINARY DUST SURVEY
for
ASEESTOS TEXTOIT INSTITUTE

June, 1947

OBJECT OF INVESTIGATION

This project was & preliminary investigation of the asbestosis

problem in textile plents of members of the Astestos Textile Institute,

with the irmediate object of defining the specific nature and the regni-

tude of the problem in 2ll iis phazses, Fron such 2 definition, ths char-

acter of & long-term project could be outlined, An original cbjective of

B

nost ircediats iipor<ence waa 0 facilitate the exchanse of infzrmél
between member companies cn successful methcds of dust control and other- )

vise to promote a general improverent in that fiz21d.

-

SUMMARY

The facts upon which this report 1s tased were obtzined on visits
during the pest three months, to all plants of Inastitute merbers (except
cne, vho vished the visit postponed to a leter date)., Complete coopei-aticn
was oxtendsd at 01l plants, Dr, C, Richard Walmer, Medical Director of
Indugtrial Hygicne Foundation, perticipated in visit:; to three plents and
in devélop:ant of the medical concepts of thais report. |

The problen is scen to be composed of three aspo't;ts which arc
discugsod in three sections of the report and summnrized herewith, es

ENCINEERING, MEDICAL, and POYSICAL TESTING.
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Prelimirary Dust Survey for Astcstos Textile Institute 2,
June, 1947 ‘ .

Engineerinz, -- Mechanical mothods were secn in use in one or more
‘plants which effected practicel dust control in ell operations, bringing dust
concentrotions dovn to five millicn or lcower with one or two exceptiens, It
45 proposed to prepare formel detailed descripticns of these mecthods for gerer-
2l distribution to mecbers of Asbestos Textile Institute,

Medical Suvervision of Worksrs., -- Only five plants heve had any

nedical x-ray surveys of employ‘ees. In the others, therefores, there is a
seriocus lack of inforration &3 to the incidence of esbestosis. The lack is
nmore serious, iz & sense, because in most of these plants no compensable cases
‘ of asbeotosis have occurred to draw attenticn of top r=nagerent to the protlex.
While the medical survey conducted by one plant recently shews only abous three
per cent of the employees with asbestosis, two other plants appear to have about
20 per cent of their exployeces effected.

. Medicel supervisicn of workers in this indusiry is of ut=ost im-
portance for the protectica of both erxpleyee and employer, not to mention other
considereticns. Therefore, it 1s strongly recor—ended that eech plant insti-
tute & program of medicel end x-roy excminations of all exposed workers es
early as practical,

Physice) Testinz (Dust Counts, etc.) == The "raximm psrmicsible

dustiness" for agbestos 1s comonly token to be five million particles per cubié:
. foot, This represents goocd attainment in the dust control pregrem. It is em-
phesized, however, that dust eliminction 4o this extent does not positively ia-
sure that no asbestosis will develep in soxzs workers afier & long working life
(greater than 20-25 years), Scicntific evidenco is obscure on this point, It is

recormended, therefore, that studice be initiated aimed to develop another
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Prelininary Dust Survey for Asbcatos Textile Ingtitute,

Juns, 1947

yardstick, beceuse it 1s suggested thet when control bolew five millien is

attained, present dust count methods ray nct properly measure the rer:.aining

hazarxd,

A detallsd sw=ary of reccmrendetions for 2 long-term investigatica

is given at the end of this report.
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' proliminary Duot Survoy for Asbcotss Textile Institute, h,

June, 1947

I - ENCINEERING

FRESENT STATUS OF D.:a- CONTTOL

Practically all ple.n‘cs visited have had onc or more dugt count sure
veys rade of their operations and theese édata were available for the present
study. In addition, a few samples vere taker by the investigator in rcost plants,

Thege roecords were gtudied and e renge of concentrations Judged to te
most representative gelected for the surxzery given in Tedble I. Waere relative-

ly extreme values appear it 1o an 1ndic tion of too few data %o permit 2 closer

eatir=te .

Figures in tho last column arc selected to indicate tke mnitude of
readily attainable dust concentrations with dust control measures now in cc:ncm
use; or Judged to be most typical of an operation where no special dust centrol
measures are ecployed, e.g., ring spirning,

Discuseion of Concentrmticns

The available dust count date for operations in the preparation rocn
are highly varisble and reflect .the poorer accuracy in sa=pling therent in
operations that are intermittent 2nd miscellanecus in character. ‘Ihese figures
are, therefore, considered much less reliable than those for other depart—ents.

The figures for carxding roon dustiness indicate ,tha.t with reasomably
'go0d enclosure and exhaust of the rachines, conce'ntze.tions vell Velow three
nillicn are obdbiainablo, Fcu.r-of tho plants visited oxceed the five nillion
limi¢ ratorially.

All the data for mule spinncra exposuro indicetc e vide voriation in

dustincss, renging from tvo t9 eight =illion, dut the volurme of data are not

00802
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Prelizinary Dust Survcy for Asbestos Toxtile Institute,
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Prelininary Duot Sﬁi-voy for Asbegtos Toxtile Ingtituts, 6,
J\m, 191‘70

groet enough o0 yiold o good averags., Concentrations for ring spinning vary
from cne to five million although there is no strong irdication in tho availabdls
data of rarked diffcrences between thié oper=tica and mule spinning,

Therc 1s & similar wids variation in data for twisting (two to eight
millicn), dbut there is soms justification in these data for the opinion widely
held that this 1s cne of the dustier opgr;:.tions in the finishing end of the :::ill.
It 18 bdelicved that occasional high wvelues in both ring spinning and twisting .
reflcet in soce cases the sampling precedure, If the large impinger is main-
tained In cne locatica exd there is a stzz‘Lnd breekngs in that I—=distc vicinity,
the zcsulting vhipping dust will be reflected in that single sarple and would
not, therefore, te repregentztive cof the worker's cxposure.

mstincﬁs in weaving cperations reflects the use of water for dust
control in sorc plants and exhaust systers in others., The lcwest concentra-
tiens of omo to two million obimined in Plant A reflect highly efficient wet
weaving =sthods there ecployed. Ccncentrations leas than four to fiv; pillion
arc readily atteinable by locel exhaust rmothods as indicated by tbe resulis in
seversl plants, ’

The data for spooling and winding oreraticns are included for coxz-
pleteness, but reflect miscellansous operations and conditicns. The dust re-
portcd is often due to the effcct of other machinory in t!.ze saze rocn. These
- consideretions thercfors affect the reliabdbility of these data, as In the case

of opcrations in the preparcticn roecm,
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Prclininnry Dugt Survey for Asbestos Textile Ingtitute, 1.
Juno, 1947,

EXISTING TUST CONTROL FPACTICES

The following discussicn of dust control practices in the industry
4s rerely an outline, To be useful to those vho are responsible for the
enginecring in each plant, they will nced {o be set forth:in the fora of
detailed specificaticns describing details of construction, specificaticng
for sheet rctal contractors, for purchase of fans of proper capacity and for

desizn and operaticn of dust collectors,

Preveration

. Eighly v-ria’ol“e_?rf._iies prevail in different plants and the ris-
ccllz::eous character of operations within a single plant rakes it i=precticel
to formlate many general ptaterents. Eowever, it ray bde sald thet such con-
trol as 1s realized results from the use of nodern equiprent tha.t is well en-
closed and which usualiy incorporates pneuc=tic conveyors with ceiling con-
densers, The i&rgc zovenent of air involved in pneurmtic transport serves the
useful additional purpose of preventing the escape of dust from the prizaxy
equipment, Discharge of stock from ceiling cendensers into bing, stock boxes,
or fecd hoppers is a dust usually not ucder contxrol. The blending operation
is another source which iz often not satisfactorily controlled. With the ex-

cepticn of thegse two cormon operations, most of the dust conirol procedurcs re-

quired vill de nore or less specific for each plant,

Carding
Ags has deen noted, reducticn of dustiness in carding to concentra-
tions of three nillion or lcos i3 casily attained by good enclosure of the

maching and carcfully deaigned exhaust, Morsover, cxpericnce of ssveral
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Prolindrery Duat Survey for Asbcates Toxtile Instituto, 8.
June, 1947,

companies proves that it Acea not interfere sericusly with rmenufacturing
operaticns nor with q_uz:.lit:f of roving produced. '

| Our mve?tigaticns indicate the superior advazitages of having side-
valls of the enclosure of wood to facilitate small cleaz;ance by rubbing cone
tact 24 the edge of the main cyli:ﬁer, _thus avoiding excessive air infiltsne
ticn at that poﬁ.nt. Wood covers have the advantage of reaistance to crushing,
vhich w28 evident in instelluticns with sheet.metal covers,

Connection of tke enclocure to the exhoust systen by =eans of chan-
Vers of arple dirensiens, i.c,, lar:;,.c cross-secticnal arce is of = jor im-
porisnce to avoid lccalized high air velociiles close to the webbing in the
=ain cylinder. Tais detail was not always observed,

In vicw of eimilar degrees of success, Judged by dust counts, be- .
tween vaerious instnllaticns, the test criterion bf superior design as to de- -
. tedls of.exhaust from the’ c2chine was in the relative econcry respecting
volizze of air exhaugted per t:::cfxine. Cur observaticng indicated ra‘:;izer cX~-

trere variations aa indicated in the follocwing table of exhaust rates per

carding set in five represcntative plants: , . -,
Plant Air Exhousted Per Sct s
’ .
, Y . . '
N 2, bon 1500 cf
B cit ™ 2200 cfn
E 3800 cfm
G . . Sh0O0 cfn
E ‘\17 \ S 2000 cfm

It 1s apparent from this investigetion that 2000-2500 cfm per set

of bresker end finigher cords ig emple exhnust cagacity if tho gysten is

properly designed.
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Prelizinary Dust Survey for Astestes Textilo Institute, 0,
Juns, 1947 )

t

All five of the systems described in the t2ble sgerve thelr purpose
gatisfactorily frem the v{cvpoint of opemtic;n, tut it does not mocan thet
thoy wculd be equally gatisfactory to others, Thus the plant with high é;;-
haugt capacity (G) hag'a unique interplant tunnel conncction, so that excess
heat from another plant gupplics replacermcnt é.ir without added cost, for heet,
or winter dlacomfort.

Plent E controls dust dy ccmpletely housing cach pair of caxrds ina
spacious rocm, exhougted at & rate of 2000 cfm., Sidewells are easily rexov-
ed for repsirs, Most'plants would not prefer this arrangeszent, g bam

Ag for as the dust count da2t2 csn ghow, the card rocz of Pla.n'\c-b;
vith 2200 cfn is equal if not superior 5 thot of Plant E with 3800 cfx, a
recently installed systexm, ' . ‘

The ﬁmda::entgl Teatures of best card dust control systems observed
are 25 fé:llcws: , s

1. Wood enclosure with hingeing arrengecent. |

2. Lidveral clearance between worker rolls and curve of
cover permitiing air passage at lcow veloclty,

3. Iarge chomber connection on cover, to duct,
L. Duct dranch not over 5", preferably 4",
5. No blest gate dampors in branch line, .

° 6, Exhaust influcnce over cozb, ecither by extension of
main cover or by eeparcte hoods,

7. Exhaust space under machine ; not over 4" duct.
8. Enclogure and exhaust of focd hopper, not over 4" duct.
Two installotions include an exhaugt bronch to prevent the cacape of

duat originating in thopace detween tho ring doffers snd the main cylindoer,

00907
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Prelininory Dust Surtoy for Asbestas Textlle Imstituto,

June, 1947
. < }: o~
Spinninz M ety

One plant has instelled ventilaticn for thelr ring spinning frames
which zﬁmsemnt believes bes reduced dust in this coperaticn. It consists
in o series of exhsust cpenings under the frars, near tha floor, running
the length of each freme, Tims did not permit dencnst:ﬁti.ng to our own
getisfaction whether e measurable improversnt had been effected cr not.

- Thig ghould be dons by & series of dust csasurerents witk exhoust on end
off, The volumas of air exhaust ig insuificient to etfcct a true local ex-

" haust actica, erxd if 1t is effective it cust, therefors, be en effect of

eimple dilutica,

Twistinz _

. Interest in control of duat from twisters 1o videspresd In tke in-
dustry and Plants A and B have ingstslled an exheust systen like the one de-
geritod. for the spinning frames in Plant A, Here egein the o;emtor; believe
a rarked irzrove—cnt b2s resulted. Dust count date 15 needed that will

measure the dogree of improversnt,

Gt

Winders : ‘l'i p{il':" I -(;'io-w

Cop vwindcrs have beon exhausted in Plents A and B with rerorts of
Yeneficinl reducticn in dustinecss. We do not have qu:.nti'tativc date on thig
point, - Tto cxhaust arrangezent for Fester winders wog developed many years
ago and is vcll Imown. The tendency to elimination of thig machine r=kes
the prodlez one of little practical intercat nov,

In roat plants, dust from other equip=cont, such cs spinning end
twisting which are ccrmonly in the pero roém, 1g of greater Izportance than

that frem winding oparations,
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Prolizizary Dust Survey for Asdestsa Textile Inatitute, 1,
Juns, 1947

¥Yeaving
One plant beos 2 superior methed of suppresaing dust 4in veaving by
wot ratheds end dust count records indicats & complete suppression of dust, | L
. »

It involves a vater gprey head reounted above the werp at the reer of the ,, ;,.«"’

payness with a mechandcal serev arrengerent for congtent movers=nt of the sprey

head transvorsely to the verp. They deldeve 1t “to be mors effective than the
gyoten cor=on in severcl plants wkerein the werp is teased over vetted rolls, -

It 48 epparently not practicel o recor—exd 100 per cont vet weaving
throughout the industry, Morcover, wo are satisfied that 1t 13 practicel to
conirol duat in this opération by local exkeugt, where dry weaving is consider-
cd Ixporativefor specinl poopertiec of the clo"q.h.' One of the best exkaust ‘
arronge=snts includes an exhaust opening directly undsr the warp et the rear |
of the barmeas froce with e slot cxh'.;.ust cpening carried by the iay beom, t.he
1ntior cemnected 9 tke staticnary part of tho exkoust system, either by

floxible hose erzenge=ent or by en 21l retal swivel Joint,

Duct Work

Tho actusl arrangezent of duct work ard exhaust fan pz-ea;ant no un-
ugual problems whers good practice in sheet metal fabrication is followed. Two -
points ere of gufficient izportance to require cmghesis, . Special ;:ara sheuld
be cxercised in the rt;brication to evoid sharp p.rojecticns cn the ingide that
create points of lodgemant for fiders. Secondly, 1t must be designed to pro-
vide edequote trensporting velocitios, Velocitles below 2000 fi=, in tho
cxpericnce of the industry, =2y permdit sottlerent of rzsterial and graduel
clogging, Therefore, allowing a rargin of safety, the degign should provide

for velocitlos of 3CCO {pm,
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Proliminary Duot Survey for Asbestos Toxtilo Instituto, 12,
Juno, 1947

The problem of distriduticn of planned elr flows to tho different
branches of the oystem is of izportsnce in the design of all dust eMt
systcma, Tho uso of dazpers in brenches to adjust air flows is avoided in
tho best systems. Thelr funmctien in effecting belance between dbranches is
best attrincd in the original design., Design procedures to effect this ob-
jective are availeble but vill pot be elaborated at this point. .

Dust Collectors

Five plants in tke survey employ the well-kncwn burlep dust houss

. for filtering air from varicus exhe=ust oyctens. The fevorsd filtcring arca

ig dctermized on the tasis of cne square foot for each air ficw of 2 cfx..

Most errangereonts are cuch 23 to permit cleaning by whipping with o barboo
pole or & duggy whip by men vho recoin on the clean air side of the filter
cloth, In one systcm, the men are required to enter the dust gide for clean-
ing purp;:sea , end fizelcleoning 4s carried cut once weekly with the fige of &
central statica vacuun cleancr, Practices in differcnt plenta are variable as
to frequency with which the burlap filier ig freed of its dust load by whipping.
While these dust collectors work wvell, we ars not prepared to recom-
mend them to the exclusion of some comzerciel types of filters having sutematic

ghakers, Seversl enginecring elements enter into the deeign of a dust collect-

(3

. or ayatcni, involving princirally a proper estim=te of pressure drop in all ele-

pents of the systen and especinlly thaot through the filter proper (back presswn
If the pressurc drop ooti=ete in the filtar is incorrect, the sygtem will not
oporate properly. If the bosic resiotance of the filter, i.e,, that izredinte.

ly aftcr shaking tho ¢loth, 15 oubjoct to a constant increese over a period
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Prelirinary Dust Survey for Asbestos Textils Instituts, 13.
Juno, 1947 '

of wecks, the systen operatim vill suffer, Apparently, sotz of the older
cazereicl flat bog type of colleciors did exhidit that difficulty, Modifi.
cations in the design of such units have, however, been incorporated in pere
recent models and thogse difficulties r=y have been elimineted,

Two plants employ cc—=arcial collectors of tha flat dag or enve lope
type. Another plant uses a cloth tube cormercigl collector and 2lso one whese
_filiering elecent is of peper, vhich is repleced at intervels of severzl weeks,
A study of opercting details ér thece cormorcial collectors ig indicated in

this study, including cornsideraticns of original cost and ‘operating cost.

Racirculation

1
Severzl plants return air froo the dust collsctors to the werlroom ¢o
) .

conserve heat in the cold wezther., Ve ars not prepared at this point eitker
t0 condene or to ccnderm this practice except in cases where there is obviocus-
1y leakage of dust througn the filter end consequent recontarminaticz of the

air inside the plant, The practice is generally frowmed upon whers dusts

—

that exe hezardous to health ere being hondled. We belleve there ers cortein
e e

circunstcnces where the practics might be permissidle provided adequata garfe- -

@uards are incorporzted In operating procedurcs, The lorge volumssg of air .
involved in dust control rerresent & tremendous problem 2s to heat lcss and

boilor cepacity which czannot be pessed over lightly,
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Prelizisary Dust s'*.x.rvey for Asbeatos Textile Insti aute, 1,

Juns, 1947

II - MEDICAL *

PRESENT MEDICAL FACILITIES AND PRACTICES

Every plant has ccnnections with a locel specialist In rediology

wvho 18 ecployed for disgnostic work om ean drregular desis. Three have thair

own X-rey cachiresg used by the local specialist,’ but only oms has & woll-

establizked echedule of pericdic redical examinations.

Half of ths plents have no positive inforraticn as to tke incidencs

of asbestosis azong their workers, The situntion 1s these  respects is In-

dicated in Tadle IT,

TARLE 1T,

PRESENT FRACTICSS AND FACTILITIES AS TO MEDICAL

X-RAY EXAMIATIONS IOl VARIOUS FLANTS

Recent X-myl Periodic X-rzy Have Own
Plant Survey lade ’ Exmrinetions Made X-roy Machine
A Yes No Yes /-»,...;
B No - No wo. (1., T3
c Yes » Yo ’ Ko
D Yes No No .
E Ho __No ) Yo
¥ No No . No
c Yo No ‘ "No
R Yes Yes - Yes J-M
T No . No No
J Yoo No Yes

L114nin lost few years, ond rocults avoilable to plant or its physiciea

00912
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b Preliminary Dust Survey fcr hsbostos I’cr..ila Instituto 15,

Junc, 1947

ESTDVATE) INCITENCE OF ASEESTOSIS

The incidence of asbestosis among employees of those plants shers
enployees vers examined in recent years, shows a m=rizd verietiom 2s indicat-
ed by the following: | .
- Plant A hes recorded cases d.iagnosod 23 egbestosis to the extent of
f\\s' ibout 20 pex cent, and in the pest nire yeers hag cczpensated, on the aversge,

two ctses per anmum, Total textile employrment about 400,

Plant C en the beeis of 2 recent systecstic survey, cotizates

asbegtosis incidence to bo ebout three to four per cent,

Plant P ka3 roculis fro= en incorplate susvey 4n whick four czses
verc found amaong those volunteering for examination with a total textile en-
ployrent of around 150, ' They have compensated one cese in adbout 10 yeers,

Three more are pending,

Plant E with a textile exployrment of 300 finds five or six ceses

\)"Aannually that tho physicicn telleves shew early changes due to asbestos,

Plant J has counted potential cases of asbestosgis awmounting in
nucver to about 20 ror cent, cocperable with Plant A,

Tho other plents have conducted no sysicmetic x-rey nﬁrvays of
their own and have no informatlan as to incidence ameng their exployees.
None of thcoo hag hed ceses requiring cexpensaticn.

¥hilo wo heove rno complete deta on history of omployrent and ladbor
turncver in the sovecrsl plants, it is cppé.rent that therc is, et lecst ouper-

ficielly, a marked inconsisicney in thic pic'turo. Also, it 48 clear thet

. 00913

Cmtie e o ——— — - —



e e e . ts et . e+ = & oo aeen

Prolizirary Duat Survey for Asbeatos Textile Instituto, ' 16,
Juno, 1947

e sosdious lack of inforrstion prevails genernlly en this agpect of tho

proble=,

The story in North Carolins is worth aspecinl menticn. This s-ué.t.e
dnstituted 10 years agc;, -a systen of pericdic medical exaninaticns for all
vorkers in dusty indusiricg end, hence, all asbestos textilo workers have
boen x-rayed and clinicany exanined for & longer periocd, on & periodic basis,
than any other ssbestoo textile pleat in this group, If the stats exanination

firds thot workers should digcontinue their ercployjment tecause of rapidly

developing agtestosin they have tho suthority to effect this change. Thay alse

gee to it that workors who ghould receive workman's cocpensation dus to dise-
abdling _e..':‘.:.catésia aré proceused, So far es we have ‘:;enn able to ascortain
neitksr ovent hies occurred to any cmployee of the two Horth Carolina esbestos
plants in. thig group. |

These observeticns suggest that there may well be & rorked divergence

in redical procedures, Interpretetions, and attitudcs respecting the dlagicsis

of eaatestosis,

There 1s 2 very urgent nocd for a concerted cooyerati;:e nedical

effort to develop izproved dlegrestic procedureu end uniformity of interpre-

fatian,
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“Prelizminary Duat Sﬁi-vey for Asbecstos Textile Institute, 17.
Jung, 19%7

TMPORTANCE OF FERIODIC MEDICAL EXAMIATIONS

Cne of the mcat irgorizant clerents of 2 program of proteciing health.
of workers in duaty occupations is the pericdic cedical e.xa:.:mzticn. The lack
of acientific infomtilcn regerding all asvecta of esbestosis is gericus,

This cerznot be over-emphasized. Ths ob;iona procsdure to help overcere this
deficicncy 18 to ermploy every tool now availadble thet will threw nore .ligh“.: on
the facts, . The irportence of tke pericdic medical x-rey excmination can per-
haps test be emphaosized by at:.xting th=t dv..mt count investigaticns cannot, in
" the present stete of knowledgs, glve us sgsurance as to the extent of our suc-
cec3 in olinirating the hazard. . .

Reszil:-r cxmzizaticns gerve to protect the workexr by giving ecarly in-
dicetion of health fmpaircent due to dust, end permit intelligent action to te
taken to-avoid further seriocus heelth deterioration. This is particulerly
true if the detectlcn is early encugk erd there i3 no progression to late
stage esbestosis,

Mors irportant, for the longAtém, the acsummlation of fectuzal in-
formmticn regerding the health status of expogsed workers, statisiically inter-
preted in relation to duotiness etudiea end to zechenical dovelopments in dust
control equipront, will eventually indicats when the ﬁattle of sgbegtosis cen-
trol i3 being won. This aspect of the problem is elaborated in the follcwing
sccticn,

The inventory provided by such a zedical proegram is Just as i.lwpozt:tnt
to intclligent action in this problen, a3 materisl inventories are to the

propor conduct of dbusincas,




" Prelirdnary Dust Susvey for Asbegtog Textilo Instituto, 18,
June, 1547 . A

The q_ucs‘.ich as to whother & plant should purchase its cwn X-ray
equipcont is an ecencnic onms involving cermsiderstion of cost of local ocutside

padical end x-ray facilitles and of loss of ermployce tims in travel, otc,

Diarnoatliec Fanel

-To- furthsr the objective of irproverent ard uniforznity in diagmostic
procedures, & redicel section of the progran is proposed in the forz of a
Mﬁ:DICAI. ASRESTCSIS .E.%I-EI to be comrosed of outsianding medical ren in this
field, and of the piysicien designated by cech corpany es the one rcaponsidls
for it3 rodicel and diagmesiic work, The corpesiticn, as to cutside madical

pcraonhcl, of tkis ;enel would te dstcr:ined by its obJectivés: the
asgenbling of the test pesaible cedical brains and the mutual educaticn in
&iagnostic precedurcs thet comes froal exchenges of sclentific experiences
and Inforcation, |

The panel would .x:eet, perhépa gexi-gnnu2lly, and consider the gig-
nificance of x-rey £1lrs and other clinical data brought to the group by each
participating physician, Dr, C, Richard Walmsris gervices would 'Be available

for the organizatica and other detsils,
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Prelinincry Dust Survey for hsbcotos Textile Instituts
Junc, 1947

’

STATISTICAL STURIZS OF MEDICAL FECORIS

There are two very irport=nt questicns ccncerning the physiolegical
naturc of astestos thet have not yet tcen answered ty any published investi-
gaticn:

1, . WVhat is tho expcctntion of sabestosis in workars exposcd rore
then 15-20 years to low concentraticns of asbestos dust? Axmong the 500-cdd

wvorlzry who composed the subjects in the U.S, Public Ecelth Service gtudy,

therc were abnormlly few vho hod been expesed for zore than 15 yeers erd

" practicclly none over 20 yesrs, These facts seriously affecicé the cemelu-

aio:.;: that could be dra=wvm, -

2, Is therc e progressicn to sdvanced astestosls eflecr exposurs ov
an individual has been discentinmued or has been reduced to very low lev;fls s
due to ection of duat deposits from ;:arlie: expesure? This questiza ig of
very great importanée to intelligent rmedical supervisicn of workers .’;::. theso
plants, . .

It is virtuelly certain that statisticel investigations of existing
records would throw valusble light an these questions, .

' _Hono of ths plents visited during this inquiry have sufficiently
exbenniwj end systematic rccords to provide satisfactory.answers to these
questicns, but the medicel departrent of Metropoliten Lifo Ingurance Coopany,
under Dr, A, J, Lanze, have x-rays of a number of men obteined in the early
1930ts which could provide the ‘nucleus of soze useful inforzaticn, dcpending

en how many of the origincl group ers available for re-x-rauy.
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Prolimirsyy Duat Survey for Asbestes Textile Institste, 20
June, 1947

Tho most outstending store of inforrmticon ia in the records of
she Division of Industrial Hyglens of the Horth Carolina Dopari=ent of Hoalth
vho, in accordance with atato law have X-royed workers 1n this, and other
dusty industries, almost anmually for the past 10 years. A study cf theso
records would undoubtedly cest much light on ths queation of progressionm.,
Through officials of the company r=nbers in North Carolina, we already rave
assurences of their full ccopercticn in any investigetions, ;a.nc’. although vo
hevo not discussed the rmtter with then directly ss to detailsg, there is
. every reason to suppose that the desired information would de rads evellable
to us for the purposes deacribei. |

In additica, 2 generl x-roy and redical susvoy of workers in o
or two plents with e long history of high order of dust control would be of

great value for this purpose,
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Prelininary Dust Survoy for Asbeatos Toxtile Institute 21,
June, 1947

IIT - PEYSICAL

SIGIFICANCE OF DUST COWITS

Correlotion between developrent of ashestosis and some pertinent
measure of dustinzss, e,.g., dust counts, can be _d.evclc:ped. by periodically obe
er.:rr.f.ng and mco@; data on both aspects -- periodic rediczl exzminatiens
of expesed workers together with the pericdically reasured dusi exposure of
eack, Ecwever, o te useful for pf:ventive purposes, thegeprocedurcs have
to te extccded into the pest wherever .da.ta is aw;ailab.e ‘Ih;ta wves the proced-
ure czployed in thz studies of the U.S.Public Eealth Service in Forth Carolina
plants (Public Health Bulletin Ho, 2341, 1938).

The rain velue of dust conts in agtestos plants 1s to obtudn data
on dust concentroticns thei c_a:x.'be corpered with tkat study, and thus lead to
conclusions as to probability of developrent of astestosis in the particular
plant teing studied,

In that study, dugtinesc of different éccupaticns vas rcagured in
t.be'usual canner, end also the incidence of asbestosis by medical and x-ray
exezizatlions of the rcen ex:p]_.oyed. A statistical cacparison of tne two sets of
data led the Investigotors to the canclusion that new.cases of ssbeatosis

would probably not cccur if dust control rcesures were undertckento ensure

" thot no duat exposurcsg excceded five rmillion perticles per cubic foot

(mecsured in the sems ranner),
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Preliminary Dust Survoy for Asbestos Tetile Thstituts, 2.
June, 1547 :

APPRAISAL OF REDUCED DUST EAZARD

Having reached 2 degrée bf dust control rcpresented by the dust
count 14mit of five million, it is then proper to ask: 'What degree of
aésunnce ig afforded l;y existing knowledge that asbestosis will not, in
fact, develop in the future if dustineas is kept belcw that levell?”

If thers ers factors, at present uninown, that will irndicate a
need for still tetter dust ccatrol,whet will that limid be?

The infor—tion available dezs not perzit complete assurance that

" #1ve millicn is thoroughly safe nor hes inforzation been developed permitting

a better estirnte of safe dustiness.

It {5 nevertheless of tht.: greatest importonce either that such
agsurances be sought or 2 new yardstick of acecmplishrment te found for ac-
curately measuring eny rerining hzzard in the dust zopme belcw five million

for the eliminaticn of future esbestosis depends upen the degree of control

effccted now.

Meagurersnt of Dustiness

One basis of uncertainty as to epplying present conventiczel duet
counting techniques to the reasurcrment of ssbestos dust hezerds below the .
five rillien level ig surmarized in the gquestion -- are the fibers of asbsstes

the czusative egent or the non-fidbrous "cubical" particles thet look like

‘thoss of other indusiriel dusts? The non-fidbrous particles in most textile

opercticns cozprise 80-95 per cent of the total dust seen in dust counting,
¥hile it is proven that asbcatos dust is the csuse of esbestesis,
there is no cortzin informmticn as to whot shepe or size of dust ig tho

cangativo foctor. The corroloation atudics of 4ho U.S.Put;lic Ecalth Service

00929




—— b ——— - —— 1o

—eit b - b—

Preliminary Dust Survsy for Aotestos Toxtilo Instdtucse, 23,

vmployed conventional duat count techniques which, in eff‘ect, related incidence.
¢f nabestosis to tho number of ncn-fibrous‘particlcs of & size ranging from cns
t+5 five or 10 rnicrons, .

For illustr=tion, suppose the causative dust elerent 13 somothing
difforcent, ¢.g., fibers thet arp less then 50-50 micrens leng, end less then
1-2 microms in diemetar, The comnventlonel dugt count methed would be saiis-
factory only if therz were a folrly constant ratlo between the two types of
dust; it wvould, in. that case, provide an edequate. indsx,

Prelininary Studies on Gualitiecs of A;x‘:eatos D.ﬁ:t

With & vicw to cventual developmeat of sugplementery rethods for
me.:m.ring asbestos dust concentrstions on & weight tasls, ve have conducted .
sace pmlL’:ir.aﬁ studics dirccied to tht.; colorimctric determiratian of totel
silice in the minulc quantities of asbestos dust obtzined In & typical atncs-
pheric gemple. This requires developzent since i1t could provide a valuable

tool for further investigaiicnm,

Sub-ndcrescovic verticles and fiters.

Another aspect of the dust exeminaticn problem on which p:*éliminary
vork has been done invoivcd. studies with the electron v:zicrosco;:e. We posed
the two follewing Questicas:

1. Ordinary dust particles, ono %o three ricrons in dlzzster, com-
prise moat of the particles in the dust count, They look like ordinery in- ‘
dugtricl duat cnd we refer to them es "cubical" es distinguished from "fibrous"
partic:lc:. The questicn is: ere these particles in fect nen-fibrous or are

they bundlea of fibors?.
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Prelininary Dust 'Suz-vcy for Asbeates Textile Institute,’ ' 2k,
Juno, 19!070

2. Becondly -- since the linmit of rescluticn of the microscope

lenses used in dust counting écce not permit seeing porticlea very much sraller

than one micron, cne =2y ask if thers arc many fibders of grest length, but of
such sx2ll vidth that they are invisible? ' .
Somples of atmospheric dust were obiained for ozam.n;tion by the
elsctron miﬁ:rcscope , by nounting the sm2ll specixz.sn alide used with this
instnrent, in the dust collecting zone of the electric precipitator., In order

¢0 elininate very largs fibers, the air being saopled vasg czused to pass first

.through & gless opirel coated with ndhesive on its intericr, This subjected

tho dust rerticles to centrifug=l force and the largest cnes would be pre-
cipitated ocut, rmch es they m.;ght e in the nasal passapges of =n.

Btudics with other indugtrial dusts ecploying this apiral indicate
that very rerely de cubical partlcles larger than three to five nicrpna gsuc-
ceed in ﬁassing through the several turrs of the spiral.,

In serples obtainedwith this apperatus in 2 card room having a
good dust ccntrol, we obtainsd pictures, same of vwhich are reproduced in the
attaeched Figure, ‘Ih::y decongtrate first, that the p;zbica.l parti;:le's seen by

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

gize hardful of pertielly opened fibers.

The picture further dezmonatrated that there are rany fiders of con-
gideretrle length, sore fully 50 microns, whose other dirension ig. only a

fracticn of a micron; the fiber is thercfore Invisidle in the dust counting

ricrescopo,
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. Prolininary Du:t. Survey for Asdestes Textile Institute, 28,
. . Juno, 1947 .

They also gkowed socs fiders & few ricrans in length vhose diamster

48 enly 0,01-0,02 nicrons, although the commonsgt particles are bundles of

]

f£ibers about 0.1 cicren 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 evzluztion of dust exposurs, to supple-

pent the dust count technique now in i:.se.
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Preliminary Dust Survey for Asbestcs Textilo Ingtituis 26.
June, 1947

INBEEFENT IVSTL =SS OF STCCK

In investigetions of the type being presently considersd, & primary
ain rust bo to develop irprovenents in dust cantrol with the minirm of waste
rotion end expensive experizentation on 2 plant scale, At the stage of
development of tho indusiry, cauges of dust are very often not obvicug. An
exanmination of dust count records rade available.‘ to us, ccmbined with the few
tests we performed ourselves, provide numerous instences of verlation, the
cause of which 13- not ap_:a::n'é.

We undertook recc::tiy o misgure the emount of dust in the roving of
different mepufacturers by suspending a rezasured quantity of rovizg in 'also!zdl,
then raking e dust count in ths sexe renner as with 2ir sazples, The resuli
would be expressed in milllcas of particles per yard cf roving or per grenm, ete,
and would be of great edvanizge in relating differences in dustiness to the
causative'factor. Such a meecurersnt tecknique would be essential in apprais-
ing the actual velue of oil, l

Ve do not keve sufficient data on this effort on whick to drew con-
clusions, Therc aro difficultics to be overcorms, end the solution depends on
nore laboretory exp:—ri::.cnt‘.tion.'

“Anothcr test rethod which would be of value is 2 standardized mech-

anical) abuse of roving in a scall vessel while sucking a streen of air with

resultinrg dust 28 in the sacpling for ordincry duast counts., A test of this

kind, in conjunction with the dustiness index would be of valuo in evaluating
tho oiling prectice, or it might taks the place entircly of the procedure

provicusly cutlined,
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Proliminary Dust Survey for Agbestos Toxtilo Instituts,

June, 1947
OUTLINE OF RECCL/2TDED PRCCETURES
FOR ASRESTOSIS DIVESTICATICNS
X. FNCHE=RING - .

A. Dispeninsticn of Existinz Informmticn

Provide factual informatien to Inztituto mexbers with least pcsaitles
delay; prerare tulletins with design sketches on sorme or all of the
geveral subjects listed doleow, to te distriduted singly 2s reedy,
Additional field observaticas required in rmny cases.

1,
2,
3.
k,
S.
6.
Te

Cardinz dust centrol: for various m=kes of =achines

Dust in preperation, rmiscellemecus operations
Vet weavine equipcent

Exhaust for Dry weavinz

Exhoust for winders, cte,

Degign cf duct work .

Design of dust house

B. Develotment of VNevw Technicues for Dust Control

In this category, the problems for which there are né:_ present

FY

ancwers: liks twisting, spinning, appreigsel of opcratian,

efficlency end cest of commercial dust collcctors, etc.
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