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The Right Ioa. J. R, Cryxes, M.,
Iis Majesty's Secretary of Stute

for the Ilame Departmeut.

o

Howxe Orrice,

17th arck, 1930.

Str,

I submt herewith a Report by D, E. R AL Merewether and Mr C. W,
Price on their inquiriss into the heunith couditions of thetashestos fudustry.  Dr.
Merewether's iuvestigutious ou the medical side are of greut scientific value.
They cstablish the facts thae the inbalation of ashestos dust over a period of

results in the developnient of a sericus type of fibrosis of the lungs, that
the develupment of the disease varics in direct proportion te the length of the
exposurce to dust, and that susceptibiiity to the disease is not alected either by
age or sex.

The reniedy {or these conditivns iz to be found. as iu the case of so nanv
industrial diseazes. in the supnression of duzt.  The sevand part of the Report
indicates that :his paint lits oniv vecentlv been aphreciated.  In the nen-textile’
seetion of the industrv. no serions dimenltics arise as regazds the appiication
of exbaust ventilation. Tor the teveile seetion. it is evideat that a gosd deal
of experitacnral worik will have tn he \_‘;:rricd ouz hefare complataly sesessful
ventilating appliances are evolved cifectively to retzova all the dust.

I have the lionour (o Ye.
Sir,
‘Your obadient Servau,
GIRALD DRELLITOORT,

II.M. Chiet Tnspuectur of Factories.
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Revnort on Eficcts of MAsbestos Dust on the Ly mgs and
cus

Dust Suppression in the Asbestos Ind

4 ————— -+ ——

PART L.

THE OCCURLRINCE OF DPCLMONARY FIUROSIs  AND OTLIIEWL
PULMONANY AFFECTIONS IN ASHBESTUS WORKERS

1.—=INTRODCCTION.

This Repart is bused upou the data obt, voed iy an extensive invesiigation
duriug the \s.z.« 1023 and 1930 The nquiry was u.m.lt'd by the Fuctory
Deparcuent of the Lvme Oilice {oilowinyg tie discavery in February, 1923, v x
casc of nou-tubereuiar fibresis of the luu: i an ashestos worker, of suiliciens
sevouily 0 nacessitate trantment ia hospuel (Seiler’s Case').

D'rior to this, this Departineat had knowledge of ouly two deaths of ashestos
workers, about whom there way cxpert opinion that the iuhalation of asbestoy
dust Lad at least coneributed to, if nﬂt cataenl, the tfatal outcome. The first of

. these, now ruferred to as the ™ 3Iu'|t’1"ut. Murray Case,” occurred ia 1900,
but all that is knowu councerning it is coutained io the evidence given by Dr.
Alontague 3{urray in 1406, erare the Deparimental Cenunittee cu (.umpv.n sation
for Industrial Diseases®.  In this case pust morten exa :mu.umu cotilirmed the
clinical Jimgnusis of exiousive noa-tehemuine nummn.x..' ficrosis.  The secund - °
(Cooke s Cue’) aceurrea i 1925 Eeee, .ml‘nu"lz Cooiie aued Staart 3ePlenald®
ware of he oninion :h.r the lungs .-.:_'\ ML preTresSiva dnat ithrosts .u"'ucr
wilh a "ncmc tubereil s intevtion. the c:".-"uvm.\l uhunnamp Letween the
inhalazion of ashestas dust . and fibrosix of the wags \\ouh hiave beea strengtbeucd
by the aleence ol a tabereulous infection.

An earls surver of the industrs in 1910.11 by the Do p:v-mont dxd nog dis-
close aayx evideues of tiie existonsze of a serious lizaish u.-z.ml in the induates
hus ome ew«.rm‘cr:, an animals eoudacted in 1912 by Drofessor J. \I be.xl:‘h.‘
of 8nhefiali TUniversity far the ] epartnaent showed that the lnbaiation ul ashestus
dust =il cause a uild dezres of fbrosis.

When, thercicra, fuvestivation of Seiler’s Case siowed th... G 'w industrial
and 1:.::::'\". causas of fthross cotid Lo definticly exciuded. the acedsaily of
deﬂ\.x-- = owihoether the sug u..um o el s diszase tooan .nhwn.h worker Was an
exeetic Tnal Greutrence, oF evigenie of a1 grave health risle in the industry, was
appirant and the investiimition referved o was undertaien,

2.~LrrEcTs of Innmant Dust Urox e Luxecs,

The mest impartant local efie s '\'.xig.“. may follow the inhaiation of dust
incluile pll.."un.h\ and hraticival ...\.m oasihima, broschitis, fbrosts or the
lungs., and socnndary e, s’ as : loeal or difinse.  Tlese
clux: aes in the lungs, wiich = e

B o d R s atensare of the etarta ol
the livimg tisstes to reped ar fbcireers i irriiant partivies of dust, aeeessariiv
canse inierlerviee with the goneral ettty of the lunes, The farpeu "t oof
functional capa wite mav he slight or severe, and temperey ap perimanenl, des

| .
pent the m“..« ot atud o Hher Taclars, sUlh a5 conguuiratica
of dust o dc.l Y] ‘_."" [ EXS A

Morcaver. individuad D oas the resal ¢
ichaiztian o iy to the suporention

of h.-:ul...- oV Sedun

b i ' . - P + M . . .
Pilpeesta ¢l the Mwaizs 3 mey 0wt b b Beeertme fetien st
N H .. . . N . .
R A CR | FEPRPENY IR W U o eee e
[T A SO P R SO ERSTIRTTRE
CF U Gcroe L Tt Tl T e Ul e Sl et et 1 :
Tlieeen
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Tlis triad-—axpasure o dasg, Dheezis a0 the luvgss and igh mertating =5
from prlueiiary ta! ercidosis=—was Tound to B ootreeu oW pumter of large
and fwrportant indi-tricc aud inoall of thene the dust incvmanated was Cree
erystalline silica (i),

ta

hese features were uat absorved, however, in oiwr industiies in which,

while there was exposire to silicoous dust, the silica was feand tu exi-t in the
coutbiited Jorm as a stlicate and ot in the Lroe condiiinn.

Thus, shortly, free silica came to he rezarded as the pre-cminent causd
of indusirial fihrwsiz of the lungs aud as a wvotable fader m the praduction
of the excess martality rate from pulnonary tubercuiods i certain ndustries.

Whilst the pulmenary fibrosis produced by free silica (Silicosis) has Leen,
and i3 Leing, minutely investizated. the patentialitiva, as ibrosts producers.
of dust cther than free sifica Lave uat been :oilv explored, although it apoears
certain thar some ather inorganic dusts can, acd sowme cannot, produce fihrosis
under the couditious met with in industry.

That a seriews, even fatal, degree of fbrosis cap be produced be some
of these other dusts has aos been gozerally apuresiated, although Badiam in
a thoughttid paper® has drawn attentiva to this point. in reporting a ratal case
of pulmogary fibresis caused by dust of an ortheclase busalt contaling no sree
silica.

The Nature of Asbestos.~The fibrous miserals commercially known as
asbestos fall into the latier greap, the siliea being ciabined with nietallic bases,
mainly magnesivm or iron aud, to a loss extens caicium, sedium or aluminium.
The term 15 a collective name appiisd to a varizty of silicate minerals which
differ {rem cach otiier in chemienl composition and physical propertizs but
resemble ons ancthar in shelr dnely 3isous patare g
dependa on the faddiity with ~shica L.y
fibres ror spinning aving, on rheir resistance to heat aud acids. and op
their iasulating proportios vith respect to beat and eicctricity. Varieties of
asbestes posscss those charactesisiies in disiering dogroe. )

: *

Practisnliy spraking, all thac gros under the name achestes in commierce is
either &hraus serpeatine. or a 8urous wineral of thie hoenblende croup, of whict
the most 1mnortant are creeidelite, amnsite and tramaizy, Serpeniine asbesics
or chirvaatile ia essomtindly 2 hvdruted sili ) nsiviy, SoRtmining iiutle
iron and practiceiiv mo ~aicium. The barnbleade stigs coestain less mag-
resinm and usuativ mare caicium, almmininm o it
beiny nwinly silicaies ¢f iron.

: dexibility. Their value
can ve split uy iuio ling and dexilie

A

{ o

irgn—crocideliza and amesiiz

-

3.—Score OF Thz INVEISTICATION.

Asbhestos is vory larcely veed in industry. leing an importast coustitues
of many diffcrent praducts.  Lhe diversitv of indusiries cotcerued mande it
essential that some restrictioz of the rfcld of invesiigzticn sheuld e desidad
upau,

The manufacturing protesses advated fall inore or less sharply izto two
groups (1} these in wind thore i oXpesiire @ pUrc a~H0stos oF asocsios tuinel
with a very small prroouiige of ¢ntren o stbier werereble Gbre, and ‘2) these
iu whichs there s exposere to & Silalure of dusts

ashestos is L ona.

=ix0%, Ju tho pmatn, she textiie bBraach of the industey,
Trew practicadiy purs ashesios,

SoLlaliviies,

The former group o
a beauch manuiaciining
and some preliminaoy preiesses o

usulitiag

The hutter groun jnds
of ashestes i thae dusi
Sinee iU ia finpess
Wil asosios s
was (etermined e
WS Teai i ol B0 et
words, o vt
RIS I’

wos b whicin the nrenwarsic
R N
1

L WO S

ey
St

el

RS P I N P Shieoa



7
The Populition ar vt =T}

/ Beoocress aunber of wacrkers wha igav he
exposed 1o the tnhialatinn ot asbestos dust o any eateml > unhoown, augd. omn e
to the gront varety of proces=ts enncerned, Wiere ave insuperable dolicuities o

aseertaning this fizvra, Noe,an fact, wounld enitglitemnent on ths patut be

- of any particular value.

It is otheewise, however, with respect to the figure representing the wanier
constintly expu~ed i the course ai ticir daily work o tiic influcnce of pure or
alimost pure asbestus dust.  Some nfonuation on thus peint is very desieaivie
to clicck the adequacy of the suupic of workers examined. and to envisgoe the
problem coulronting the industry. B

While ouly a rough approximation is pessible, it is believed that abaut
2,200 is the present munber of persans in this countsy exposed in their dailv
worl to the iunhalativn of asbostus dusc, cither pure ae admixed with a amnil
propariion of cotton, [z should not he overleoked that this Bmure daes nac
inciude the considerable number of workers exnosed to the iniluence of mixed
dusts of which asbustes is but one, and commouly not mare than 20 per weut.
of the mixture. _ .

e

Qf these 2,200, the sample examined uumbered 363 (excludiag 11 for

reasous referred to later) or 16.3 per cent. .

Selection of Workers for Examination.—The selection of wockers for
examinatiog was not left entircly to chance, sizee it was early evideu: that the
proportio of those emmloved 10 yeurs and upwards in the industry was very
small; therofore. in cach ractory those longest emplaved were preferred, since
the importuics of incicding a sullicient sample of this group is evident. Degard
was also paid to tite other end of the scale so as ty obtain information as to
the length of exposure to dust nesessary betore efvets are muaifssied, and ziso

ts the partimular procsss on whici the werker was enguged

Dy halancing the cewpoment gZroups ol the sample in this way as the
enquiry proceeded, it was felt that the maximem information would be obtained
in the shortest time. -

Iz follows, therefore, that in respect of lepgth of exposure to asbestos dust,
the csmponent groups of the sample do not hear the same relaticnship o cach
other as the coreesponding groups of the indusiry usder review.  The sub-
joined Tables wili make this clear. Tabic 1 shows the distribution accerding
to lenzsi of emplovment (uct neecssarily in cue faciory) of 773 workars, the
tota) musmber enunyed on those processes in several fnctories.  Tabie 2 shows the
sample of 303 worlters distributed in the wne vy,

Tanws L. Taser 2 )
} [
Years . . Pereentace Years D © Pereerage
emplayed. : Nutgher. . of Tutal. employed. Nunber. ol Tazx
! ‘ i
O0ed e 33 62-3 0= ... . 9 I
$-9 ... e 200 i 23S $=9 rae cee & 141 | 3S-s
10=-1¢ ... e ! 1 [ 10-t4 ... . 84 i s-2
15-10 L 2 3-1 15-19 ... 23 : 7-t
20 cnd over ... !} b 2.9 20 and over ... . e . 84
Totals v kRt © 160 Totals 363 . U0

The ensrmaits prepoundcrancy muverienilv ol workers emploved amder fine
1 i

. . ; " .
oot also 1s the very fw nercendage oF WOrKers ctieetaed

B .

vears is ~teil

VeRrs er inngy

T,

. R
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With a solitary excopioon all thaose cvandensd were st worls on e vy ot
examition, )

Che Clivical  Loamination gicd  Stesaderis "'/0/"'!—-111' JICERISICIIRTIN
purpe of the fngnry weose \\|r' ted oo cach werler whar it wasg g i
to caaming, mdnnluxlh and s oor o dwer u»u[._r..'l o :-‘-'uu-n Loaacis -
dividuad 'y [H\\H)(h tndustrial Jasiry, -lllm«,.:':!d to leavieg soluwl, was uu(ud
in detatl, This was essentad i order ta u\.lmlc AR PTEL x.nl.\, the etfest e pra:-
vious work auy of Te HHLISIUS B e (nviivineg OXPReUTS Lo tree sthicn
dust, and, tu a less e\rgu. the cifect ot edher riu~:~ mnul.u'-\‘ the -
dividual's mcedical history w. :ru'.izzm d froas chidldbood aowards, (o (’c;g-rm o
the physical level cn entey mto the mdustry ared aav ~n.-"mcr't Cilittiges
DParticalare attention was u.u(l to ..u"unl\ of pulmounry ailuenis, some of

which, like asthaee and urr-ndu'x- are comnmn cienizhe amoags the senesud
nopulnt.uu Yot are al 59 .xu.x«n‘-».xrt =t,.'- ol femitatios cansed be the inlaiation
of duxt, wmm athers, ke aodnenza and jruenn Beoare aweasonally foliowed
..n'a.dv.--'xcz. of :_1..,1..0.1..1-" fitvesis.  War \‘:\h.e 10 any, was goce (nta, csvrealiv
25 to whether there win any histery of the worker haging been a gas caszalty

at any time.  The famiiz asd personal Listery in resteet of pulmenary tuber.

culosix was enquired into. 2:d also as ta any close asweiztion with known cases
of this discase in frieads or reiativex. In approacking the pertinent sibjoct
of srmptoms, great care was taken (o avoid leadirz qnestmm espectally in
dxcxtmg mform.xuon as to the cxmc-mc of any undue shortnese ot hreath.

The actu.t' details of the pln‘t!ml examinatizn do not call for comment,
ipaseuch as chey follovied the usual lines of a detailed exaw xinn.:ion ai
cl:est. with abservations ot the generai henith and of the coadition of the upper
air passages.

I!..h.r"nv.e must be made. however, to ihe stundard of normudity adeviad in

The a x"""" seteghil of auy de i e ....... the
\ puses the existence of such a standard. Every
dinicinu has attaned. as tue result of e*:,u.-noncc “hix-cwn d.car congepting of
the aurmal chicat, bue it {s uet ofien tim' he Gida {t necossary 20 detine this
stats iz 50 many words. i fact it sems senreely passilie w0 do 0, 2ud s dur
several reasons; the hearc and iungs fun 'va cicientiv withi in wide limits of
appiied strain, and. aitbaugh vestizes of past dizeuse may e drescnt aud
apparen: ou c::a.«.' wtive, tiwy will be uninportans §f they wiil never tax tha
organixm hovond thase livsits. © Buli=pregs e=siTQ Alil da ngt priciispess to other
Gisense,  Age itzelf has reveguisabio efecis, bat fur this reascn aleze, the chest
czanst be sonsidercd abunrmic

-

There iz ohvivus diri'iu‘i'.‘-' atween the standard of phivsical Gtaess roquived
for au air pilot and that sxguired for {0 ipsAmine @ oordinary rates: L
dividuais reaching cither standzrd can be ¢k w:?u as *ueeraal,”” ret aany atiaiu-
ing the Jatter slandard bave maver apnreaviied the toriter,

'arivus gro

Thus, within limits
and correspoidag .
af anv standasd b

v omay e dis
)

-"\. “ra®

st W
For the putpuse of ihis ¢ tv b statdard mdepied jms been o
in any large group of per livigg wnder slinilar on draumenial Gone!
anart from work in AUy o natinns, ’ JoUn bl oo
Fhis is neither 4 high WAt wer a very v san L hut e averngs s
darid of pormality dispicved amongst e ndasiriad popuiation ol iuis
country.

\\ "lu.f'
T

weh,

* ae

Iulufwurﬂ):/:u Flatiaiaalio:n
araphic esanuation o e

for wlhach T fnvestizaine
cmplissised e RITCVIS
to clifnin to e s
ae they were T oo

Crome ooradioegoae o
of Gre sitiale g e e sl

R RTIe TR 2T TR TR SCEPU NS REI URTY (RIS S A RPUE S S PR PP




9

extenl and proceess of the teswons and Jeesting the vere ac which the enyt eyt
radiogr: xp’-i\ stgns apedes and dinally asoa chidcis cpan the buman factor
prese uted | Ly llu._ cenameer losse!f

4 —=RESULTS ov Tiin Ivociny.
‘Tu anticipate, examination of the data collected in this investieatiun !c,—:d,
ta the Cnlhlll-ll n tlmt the inGalattan of aszbestos <1|\t over a ‘)Qrmd of yea
results in the deveiepment of a serions type of Giwosis of the lungs. :

Ashestasis  the Puimowary Fibrosis of Asbestns Warkars.~-Tt is Lelptul to
visualts2 fibeosia of the lung: 23 it acvurs in ashestos \mrk;N as the slow growth
of filiraus tiastie (seur tissue) hotween the air colls of the lung wherersr the in-
halcd Just comes ta rest. While new fibirous tissue is wmﬂ laid down like a
spider’s weh, thae depasited (“Uh"r gradually contriets. This fihrous tissue
. is not enlv useless as a sbstitute for the aie cells. L:n2 with continued inhalation

of the eausative dust, by its invazion of new territorv and consolidation ot that
already occupicd. it graduaily. and literally, straugles the essential tissues of
the lungs. N

In conuvon with otier cssential orguns of the body the luugs have a large
reserve of tissue far use in cmergencies and to permit of a “diminution of
functional capacitv due to 1dv.mcum age or disease. For thia reason, and
heeause .‘bm-ns of the lunga is cw:nnallv a local discase. it is only when the
: "o fibrosis progresses to the extent of abliterating this reserve, that undue short.-
ness i brenth on any estra efort drawas the worker’s attention .o the fact that
his health is not =hat it shouid be. The other stmptoms of the disease such
as cough are equally nnassuming, and are readily atcn’*c-‘i to some common and
trivis} cutlse,

From this peint the prozress of the diseasa is mors rapid, sines it s now
. . encroaching on 1ke remaining sov nu tissue of the lungs, aiready enly just suili-
: cient to maintain him in his ordinary dailv activities. Cltimately,” if no acute
. respiratery indection has rcv:lpxt..tcd a fatai termnination, a stage is rea chcd
¢ when thalnngs ean da lu..e more than maintain lite. aud the shortness of b

: hecomes axieam

".iu clinieal 'c...nr:s. t.xc-cfo-'e. :I:c dixense resswmbles silicesis, as
: 3 ssts, hewever, in the mode of distri-
hrous tisslie m e hn... in its mare rapid du'elo sment, in s
atares. and, thore is somw ressan for helieving, An a lessoaed

= to the sapervention of :-.uin:m:.r': tubzreninsiz, the lahiiity to
! v.'h:ch (H'g.‘.w 18 o delnielv an added Lazasd in #iiicosis.

The 14.---‘(0« Dedios.—In the lungs of these cxposed to ..=be< os duast.
angular p2 evived from asbessns” awd <"ncu!c-~ af ashestos' are found
on mrrmn-~1 al azanduationn amd alsa nu"\lwrs of poenliar bodies described
by Conilze an TT and Stnarg WeDonaid®. They are vellowish brown in colour,
or clm.zn:o.. hoad-like Torm, oCten with hllons eads Cooke* and Roadhouse
Glavne® inder ~|.‘l(-quv <c|-«*n=tr...l.l a nineral cove in these hodies, evidentle
: . * derived from the ashastaz Shee.  Seowave und ITaddow 1‘..1.\'e n1=o demonsirated

their prm(‘me in the spoium ot aslesine workers,  These hodies hiave not Leen
found to oaceur in anv ~iher luman ofection.  They have been found in the

5 spatam wn‘::n a comyarativeie sharr tme ‘.l.l‘. expesure to ashosing dust, and
in the abstues of clinical ar ~adiciegicai mrwme af mtlimenare Gbrosis, .hc:r
prvones canned «-- taken at presont as indicating anviuing wiore than previcus
inhalation af asbostos duss.

T’N‘ Ilh""
the risls to 1:
trial coudiiing av e

Crerre 4.

= gedeotas Warkore —The oxtent af
Lored with avieare (4 ashortns dast under prosent indus-
u?‘:-l n

e Ty Finensis
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Thus, 93 of 563 worlers, or 26,2 per cont. showed o delinite filenais des o
ashestos dust. Ao addizicsad 20 were vound with preacirsive signs of s i,
but these are given no wetght in the genenal com lusions, which are derivait ety
from examination of the 93 cases of deinte il ozis,

QFf the 133 radiogranbed, 62 prescuted radiegraphical sizus of o diffusc
fibrosiy, aud in a further 23 there wore suggesave radiolacieal chanaes nee
definitely difiuse fibresis. It 10 of the forter group and 3 of the lateer the
changes were possiliy refecable to prior work in other dusty wenpations or ta-
otlier cuuze, and theyv are therefore excludud, leaving 32 cases of fibrosis and 22
with signs suggastive of carly changes in the lungs due to ashastos,— sulficient
radiological couflirmation.

TWhat iafercaces should be drawn from these figures 2—Certainly not that
26.9 per coat. or roughiv 1 in 4 of those at prescrt exposcil to asbuatos dust in their
daily woilk have fibrosis of the longs.  As mentioued  previously the sample
examned is loaded with o greater propartion ol workees emploved 3 veurs and
over than obtains in these sections of the industry at the prescut time (Tables
1 and 2 above). and as sivown in Table 3 below the incideuee of dibrosis iucreases
with the length of employment. Therelore in order to wbtain an approxima-
tion of the general incidence rate of {ibrosis iu these sections of the indnsiry a
correction must be applied on this account.  Applyisg the rates shown in Table
3 to the fisures in Talle 1, it appears that the general incidence rate of fibrosis
of the lungs amongst those cmpinved in these scetions of the industry is rather
less than 1 in 8, or, excluding those emploved under 5 years, rather less than
1in 3.

Turther corrections would have been secessary if the samnle had included
an undua prportion of workers from the mare dusty processes, Lut this wus
found not to he the cnse.  Also un corraction is reguired ou aceauvut of difering
age distribution since, as witl be seen later, the incidence of fibrasis is ucadected
thereby.  Sex Das no efiect. . )

These gencral iucidence rates are convenient merely as affording a rough
indicetiua of the inhzreat risk assoctated with exposure (o asiwstos dust at the
present time.  Thev have no pernaancat value either as an index of the general
risic of fibrosis in the industry from vear to veir, or as a measure of the risk
in any particular factery ar group ot emplovess. This swst be so since not
oniy will the distribution of workers in the industry acenrding to process and
leegth of employment cary from vear o vesr in acvordance with trade develop-
rents, hut the increasing apnlivatica of methods for the supbressicn of dust
will Lave & cununiiative effees in redacing the dbrosis {ucidencs rats in futur.
vears.

CHects of doe and Lenoth 98 Emploument.—Table 3 shows the distribution
of the workers examined aceording to length of emplovient, and Tahle 1 their
distrilution according to ags, tegether with the incidence rates of fibresis in
.each case. : :

Taste So=/rcidenes uf Filrasis relative 19 Lenyeh of Toplagmet.

i Casen of Jilircais, Average 2ge in yenrs,
. Years Numbiwe  =o—- T LT e -
Buwpluyed. |  Lxamined. | . Group Of Group less . X
! oo, ! e Of rases of
i Numiwe. | lacideuce jor | ersct Fiiecsi
‘ | cens. boof Filbirosis, \necsts.
: . H 1

04 - 80 ) - 2¢-2 \ -

LY I ! 14! 26 : 2%+4 30-3 I 60 -
10-14 ... e 34 ) a7 ) 22-4 . 3404 ! 04
As=1n e 13 236 -9 : 435
2 sud ever 2 17 [ITRI] 544 ' na.t

Tatals Eirk] "y an- 2 a6 . At
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Tamy f.—! 7 ae af Pt olotive e A,
1 . .
J Cives of Lilicams ! Merage teongth of 2= e
1 ‘ : : - | i yenry
. Age Group, l Numler . —'
© |l Faamized Coongp s Guougp leae o
| } Nuzbler. Inendeuse per cusey
t | cund, ! ol Filwosia. o
R o . ! | i
lip to 1w 23 \ [ | - | 3-8 -
20-39 ... oo 130 : H . 93 G2 2.7
30-39 ... vee 100 I 3 1n-0 0.1 121
40-49 ... vee | 4 3t CLl 1.3 te2
30-30... .- 29 ! 1 R ¢ 9.7 1y
GO and over ... 14 . 9 I G4-3 16-0 i 1o
1
Totals ... 363 ! 3 1 an-z | 13 i 12-3
1

Lhese tabdes ndicate Lz casstanding importanes of length of ety le inant
(and hence leugth of exposiie 19 dust), .uul L.n. negligible c.fu.uts of ag:, i the
production oi kbrosis.

Thus age groups 30,39 and 50/59 (Table ) lutve incidence rates of &N per
cent. and 37.9 per .-cnz respectively, tot A wide dificrenze, since the 2roups
include workers in various processes c.\po,c\l to different concetitrutions of dusit.
Morcover, the averuge lengti o: e'nptovnuul. in thess two groups, excliting the
crses of fibrosis, is almost  identical, but eonsiderably loss thao the everags
len«'t.h for all the cazes of fibro l: (11 5 vears).

t appears also from the same T. tble that ne special susceptibilizy to the
dc\'clopm-nt cl Hrosis i sisvml Ly vouny prrieus, un(c;s .t, (s cunsxdf-~~~' i
Lhc fgure oi 3.7 yenrs, the average ‘c::::u ot eyl
in af"- grapy 30020, bas heen anen by nmu.»ﬂ ~u~\:.--'1-mlu\ o. :
20. " A, how: cver, the arerige dge of "‘:s zroup at eases of fibrosts is !
and also hocause the establisiinent of fbrusis des-uut necessitate m.. it
retirement Lrom work, zlm is iargely c‘m-«-uu:'-‘l

Celuma 4 of Tabic + al=n slows a geseeal devcgmlarity which, in irsald,
points strosgly to the zeglisitis efivets of wuv fn tiw pmlu:::m of ﬁur'.-l-.

lurm l" ta the eficcts of -2!".".‘1 of empioyment @ very diflersat pioture is
seen.  ‘Table 3 showa that afier 3 \'c‘\"a expositre, the incidence mts tnoints
rapidiy, and after 10 years 1 1resads altiost i ~'M"s~lr:':nl prugrossion.

Effect of Worl i rrr at Proeesses There are insuperible il
in .hccrt..um:-: trastwerthy fauces of the prviee incicence of fibeois ot
workers in marticulac azhesics procassas.  This is ibe roselt of tite
practices in the industrr of Lousing raany prsswes in one roma, and o
transicrring from one preesss to anothier.  These iwo factors. the irive
dust from neighbonring processes. and prioe wak in other asbestos presiic
operate to vhecure the cuccu due "'-u,\ sy otie process.

By distrilmting the wori.ars, . acearding to the process in '-'.!u osach
has been loneest omploved 2 grotping similar jriars<s tozether, Qb i -l
to draw cortain Lesid ~onc!\.=mu\ as W the reiative efieet cf worle fu diterent
processes. Tn this WaY grouns oore ahrined as toilows o-

. 1) C,r:::‘nnv' opening. disiategrating and mixing.

@) Carding.

() Spiming. twisting, denbifne, plaiting, o,

(#) Tnsulating martress making.

BY Weaving il assacinted trocesses,

(6) Miscellanerns procosses and ron aiming unelassified worinr

The outsizuding poind Lrvighe e in this wayv i= the relativels vers low
incidence rate of fibrasis in o Wp B Qereed Canivners  for cony
mm'nwd \-u.. enriy m "-\- u' ret 'i'lu-n- s some indication ot
u'mmpt Cspinte vl devetan, Nty af the ol
arams, also. revaais Ju ooy 7 thiss Moseever, oo
tions af the . 7;..»:'::'.‘. % BT S TR TS T Y
in that of ctliers 1o !!.; $
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In fact, the hiztory, and the medieal and radiological feutures of the cases
of fibrosis, together with the results of compurizon of the duse counts. zil con-
tribate 10 suttie degree (o the view that with ceenaratively low coneentrution of
dust in the neighbourhuoad of a process, the resulting cases of fibrusis amongst
the workers in (has process are Jouger in deveioping and reuin longer in a
milder stage. It follows, therefore, that in such cawes the rate of accumulation
of dust in the lung has not wreatly excevded the rate of eliminativn. and a
further point of great practical impmrtzuce emerges, namely, that in ocder to
prevent the full developrent of thie discase amonust ushestos workers within th
spuce of an average working lifetime. it is neecsaary to reduce the concentra-
tion of dust in the air of the worlirooms to a figure below that pertaining to
spinning at the time over which these cases were exposed.

Not only does graup 3 thow the lawest incideace of fibrosis, but it forms
the largest individ:nil group in thesce scetious of the industry—about one third.

Relative Dustincss of Various Asbestos Processes.—\While some refercnee
here to the varving amouat of dust evolved by the differcut processes is uccessary,
the causation al these differeaces aad methads of suppression of dust are dis-
cussed in Dare I ol this Report.

Different asbestos precesses do cause the crolution of different amounts of
dust into the air of the workicoms. and, under preseat conditions, the difference
between the least duser and the ozt dusty processes is very pronounced.

In sowe processss the groduction of asbestos dust is insignifiennt: in a second
group dust is coatinnously cvolved bue in relatively low coacentration. as in
spinning; in a third xronp the crolution of dust is continuous and in high cou-
ceatratinn. as in dry cietd weaving: and in a fourth group much dust is dissi-
pated in hursts of short duration, as in cmptying the fibre from settling chambers
by hand inte dacs.

Seme additiona! data worn abtainad be means of a limited anmher of
determinations or ihe dust contont of the air at the breathing level of opera-
tives cngaged in rarinus proces<es, with the aid of the Owens’ Jet Apparacus.
The figures iu Tabie 3 which were calcuiated from some 350 determinations,
give 2 rough idea of the <eneral dustiness ar the procesecs concerned. aad alse
of the efiort of incalised exLaust ventilation and damping in reducianz the
concentration of dust in same of them.  The cenuts in other processy are
expressed proparticnately to the spinning, plaiting and braidiag group, taken
as eaiey.

Tt will lie sean fren this Tahle that the dustisst processes ars opening (with
old fazhinned teasi=). sierine {=ith w0 lecal exianst veniilasion), and sizoveiling
or otherwise handline asiestae b, with 2 cemparative fiovre of 2.32.  The
heavisst counts of all wera found in this zreun. in sack filling by haod in 2
settline chamber. The comparative fiqurs here was 6,352, but the record was
densc. with much clumping ragsther of the dnst rarticies, with the resuit har
the to2ai dust encat arrived ag was undanhradiv (oo law,

Next in arder is drv cloth wevinz withaut the application of localizad
eshaust ventilation, with a Jaure of 183,  This iz undoubtwils a dustv process.
and although leeal exhumast ventilation rivluces the count at the herathineg level
of the weaver. much dust still cwaney into tha weritceam.  Weavine clath
wet, not merciy damp. reduces the dnst eount to 2 remarkable degres. Column

TabvLE 3. =Rolatire Dustipsce of ravians Preecstes apd Effscts of Localised
Eziaust Tertilacion and Dawp Metlods in suppressing Dus:.

— e o) e e . ——— — -+ " = — . m—— —
' I Neavtng !
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7-far baud (f.c., narrow) weavieg, wat, is not acciurals sinee the figuie has been
ratzed by dust from a nesghboaring doy cloth heot

Mattress making without any precutioas. studt s enloiust vontilation,
or dampime floors, tables and dlatdy, feliows next with a fignre of L5 (Soe
- footnote Table 2). Apphication of exhauat ventiletion, and dimpiog reduces

the figure considershly, bue it may Le that the hgures 1 colunmns 9 and 10 ave
too low, simee counts jor some sabsidiary processes, such os buttoning, sewine,
and cutting out, are not availahle. ) |

It will b2 observed that carding, although essentinily a very desty process.
produced a cmparative figure of only 1.17.  This is due in part to pariial
enclosute ol the warking parts of the carding machine. bue is mustly the resulz
of the applicatiun of local exhaust ventilation.  Mureover, the figure does not
talie into aceount the extremely dusty operatiou of strippaunyg.

Relative to the cumpurative aumbers for the other diflerent processes. the
Agure of 1 for spinuing. plaiting aad braiding is protbly rather too high,
owing to contamination by dust from uneighlouring amd more dusty processes.

Samples of asbestos vary much in chemical constituwiun and physical pro-
pertics, and of the three main varicties, chrysotile. crocidelite, and aniosite, the
latter two, in the opinion of expericuced workers, usuclly give rise to moré duse
than chrvsotile in tho textile manusicturicg processcs.” No evidefds wazcaad
to indicate that any one of the three varieties is more, or lews, potent thaa the
others in producing fihrosis, other facrors, such as concentration of dust. beiang

ual. A peenliarity of the ashestos fibre is that it first fraguments lougt-
tudinally, and apparently this process can go ou indefinitely, since there is no
gltimnnatc fibre comparable ro a vogerable fibre such as catton.

Concentration of Dust and Lennati of LEeposure Necessary to Produce
Fibrosizs —-From the dota so far examinad fv s2ams clear that (irosis of the
lunes is a definite oceupational sl awongzss asistos workers as a class.

2 . ]y ' .. ~ - i3 ] .
Furthernore, it appears that the risit alls mwst Leavily on those longes: cm-
T o b \ g
ployed and on thase engagud in the more dusty provesees.

Some further consideration of these two impariant factors, length of em-
ployment and coucentration of dust, is Jdesirabie.  Chvicasly, to some extent,
they are interdependent, since. assuming that a specilic quantity of asbestes
dust must be inlialed o produce a generaiised fbrosis, the fibrosis will resmit
from exposure {or a period of tims vurying with the coucentratiou of dust iz &
air Lreathed.

Situson' reports the case of an :tsbiestus
exposed for 12 wmonths to a very dusty aumnespiicre. who died from a rapid
tuberculosis; scetions of the lungs siawed. apars {rom tle changes duc to wler-
culesis, a moderntaly maviced ihrssis. Burwen Wead azd Page report ti
casa of an asbestus spinuer, cmpluved 13 wounti=s. who died from a generaiizad
tuberenlosis, § months after eeasiay work, In this cass 2 little fhrows tiesue
was gencrally to be seen surrounaing the asbestes fhrea found in the lupg
tissue, but there was no gross fibresiz. It seems proialie, therefore. aitho
further roscarch is very neessary, it not only is a cestain miniual suanuty
of the dust required [or the preductian of a generaiized Ghrosis. but tuat nhalas
tieg of the dust in pigh (inceatrauen resiits in the prodection of a wore neciad
degree of. fbresis in a shorter tiw, than wiea the concsnization is low.

-

ili, worker in Soeuth Asricy,

Investigation of this important matter—concentrition of dust amd lenweth
of expasure nevessary to produee fibrosis—irem e linioal side is !

besor vzl
diieniticx. one of the mnet confusing heitg that te exisivnce ol a cloveaiiy
recognisable diffuse fibrasis is quite compatiine with continsed worik in :
indusiey, and. therefore. the cuses of itresis disociared in sticl an imvestizntuon
as thi< are in varieus siages of the discnse, wiil (he resnin that the pand oz
which they first beeame recanizabie dinieally cannot be ascertimed.

Nespite this, ome confirmaiion of (he b
nosure Lo ashostos dist eeesare 1o pradice 4
concentiatiea of the du~i w e air, withae cerian
Lo abitatned.
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Tuble § shows the average sge 2ud leagth o carplovinent of the cases af
fibrosis in the groups of processes proviously dealt with (p. L1).

Tanue G.

— - s ¢+ me =t - ————— -

} Cases of Filrosis
Process. ! n —cmt A
5 i Average Tength of
Averngo Age i . 2
‘ 69 Awe Enmpleyment
[ v
1. Crushing, epening, disintegrating, wixing ... 43-1 i 10°9
2. Caeding .. 396 1 12-2
3. Spinning, twisting, doubling, pluting. k. ... 3.0 18-7
4. Mattress makiag ... 34-1 H 13-0
8. \Weaving aad associaterd processe . e } 433 ' 12-7
G. Miscelliueuus processes and remaining un- i 421 [ 13:3
classiied workers. ‘ |
A Y
Totals ... oo e e e ‘ 13-5

The much longer average Fcriod of cmployment of the cases of fibrosis
in group 3 as compared with the other groups will be noted.  There is also
least: exposure to dust in g-:ouE 3. It scems, clercfore, that in this group a
lougee period eclapsed before the fibrosis developed, oc that it progrossed Ycu
rapidly. : :

This is the more apparcut if the inctdence rates of fibrosis amongst workers
emploved in the processes in group 3 are compared with the corresprading rates
for workers empioved :n the move dusty proces-es comprised in groups 1, 2, +, 3,

e

taken together.  ‘Llhiese rates dre sot cut in Table 7.

Tauz® 7.=Comperison betreeen the Incidencs Ratrs gf Filresis amounst Worlers
employed in Greup 3 (less dusiy procestes) and the Incidence Rat:s
amongst Werlers employed i Grewps I, 2, 4, 5, taken tagether (i -re
dusty proceiccs).

Youws Exrcavon.
Out. ! s ! -8 20 uzd over.
3 o4 g1 03 4i ii St 40 51 ai 5 4 A @
- 2! 3,23 E_I:Z) 2% 3. 0% £3 % :3
FiIT51 5 T 92 =0 325 E3=: 2 i= F i &=
RS % 2o e 8. =2 =2 ! & =< 3 e &
)&= {2 % L R 3= 2 3 : L3 != 3
2008 255 T3 g2t 2 :Z 272 2
T T T
t Per } er ! ‘ | Par; Der g ) | Yer
eent. | icrnt.f i lecot. cent.! ; ‘cent.
Group 3... .. aoi ol = 0] 25 @i 2ier 5540 6 4 a6t
! i i N S : I T
Granps 1, 2, 4,5 | 47, 0 =92 ' 3 ases | 5 22 MS10 N 14, 3 371,13 11
ston luse : : i ; i
Gaken tugether) i : I ! i ! i ; . i | |

Ceaup 3 7 Sponaine, twiscng, doeallisg, pizting, ste, . .
Groups i, 2, 4. 5 <8 Crushung, stag varding, muitiess aking and weaviog sod asuciated prodesses.

It will he seen that, after 3 vears' emplovinent, the rates are consist
much higher amongst thes emploved in the wore dusey proecases, and, wheras
the rate is high frem ziout 5 vaares onwands {0 the moee desiy processes, 1l
not until abomit e 1aih veur of cutpion ment is remehed i the doss dusly processes
that the rate foe the ttor becaes i ad aporaxinmics 16 thal readded aitee
about J yeors eijeov i
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expozure to high cnugcgalm:ions of dust cunuot Le ruled out.  Three eases wete
fannd with 4, G and +L yoirs wark i ashestos, respectinely, Luy oo

‘ ; ) ARIN SN R
Was provicts Capusuee Lo ulier diats (see p. 1U).

Support fur this view iy provided by (1) Tiofessor Beattie's exporitents

previously meationed, whick demwosstrated that the hungs of guivea-prgs ex-

posed fur 48 and 67 Leurs to wsbestos dusi ziwewed T ddinite eeltufar pras
liferanticn, though gt very exieusive, and tiis is certainly a profttnnzry stiege
in the production ol libresis *7; (2) Simson’s case mentioned above, Jud his
report i the sanwe paper on the lungs of a guinei-pig expored by Mavrogurdato,
to asbostes dust tur 100 hours duriug a pertod of o6 days.  Un the death ot
the animal (from ciuses cther than asbestosts) same 32 moaths later, ~ettivus
of tha lungs shiowed a slight generalised fibrosts.  In comumenting un the amount
of fibrosis found, Lie states tiat ** @ cumpacison Letween the huwman cases and the
esperimcetal aniuiad siuwed that che flirosia was more rupid and extenstve in the
human cises than in the experiwentsl anunal,” and again - the amgust of
Gibrosis in two of the human cases vas gure 1mpid, and 1f due o the presence
oi asbestos dust, the fuuai rate of productict was rapid when compared with
preseus day non-iutcciive silicosis on the Land '"; {¥) data frow s iavesti-
gatiou, in whiclr 21 of the 363 workers showed signs ~uggustive ot comnencing
ibrosis (p. 10). O these 12 had been en:ployed for less than 7 years, azd G,
for between 4 and J yeurs.

To s up, therefore, it appears probable that coucentration of dust and
length of exposure as factors ia the production of £hrosis are iugerdepoudent
within certuin limits. While it seeras necessary for the production of geucralized
fbrosis of the Junys that a definite minimal quantity of dust nust be inhaled,
the lower the concentration of dust iu the s beeathed, the longer the lapse

of tizne lefore the Lbrosis is fully developed, and within 2 certain lumie, the .

higher ths canceatration of dust. the ssoner tite (ilrosis becomes fully devrioped
and the mors intezsa the javeivament of the lung tissue.

If this Lypothesis is correct, and the evidenwe i‘-uims to it, the practical
inferences are of verv great jmportance, sinee b folivws that the appiicatiou
of measures resulting in tha reduction of the concentration of dust 1w the air
in the neiglhourhinni of dusiy ashestos hHrecesses will eause, firstly a great in.
crease in the length of time before workars develop a dizabling ibrosis, and
sceoudiy, the almest totai disappearance of the discase, as the measures for
the suprpression of dust arc pariccred.

Disablemers produced bu tie dobestos Fibrosis.—Rogarding the ameunt
of disabizmont prodiczd by the deveiopivent of pulnonary fibvosis in asbestos
workers,—for a numiaer of Toars this 5 surprisingle slight, even mor: so
is generally the =2 in sitivesis. This is partiy aue to the character of the
disease, and partly 9 the nature of tiue work, wiich in the majority ol tws2
processes does not fuvolve much phrsical exertion.  Tiie afceted persen
and often does, continue at woric with ascasionat intermis<ions, [aceriv,
exacerhations of bronchitis. uniil the conditicu ix advanexd, althongh le s
increasing inconvenionces {rom shoriness of breatin oun exeriinn.
timies a terminal braacho-pucweania, or ather acate infection, comu
still at work, and there is no long period af invalidism,

Qi
.
<

Therc iz 10 deube bue thae fibresis of the type preducsd by asheetns can ot
itself lead to complete disabicment and to a tfatal ternination, and thia ur the
absenice of a supersidded ruberculits wwivtien,

e yge !
R RT3

tie

Particularz Lave lvea cotlected up 9 the end of 1929 aff 10 cuses iu
an advanced desme of i ashesios fibeusis witteit  tuberealoas
primary camse ar death. In 90 the cause of death was verilied by post
examination aud in the 100 reveated clindenl, radinfogiest snd s

aminitions, conhenes Tuoan 11 eass, post martem exaos

. . H NI : .1
showed that o tetar pues adosunareenei ntnenr lungs al
of a moderste decroe o2 coasiesiag Ghrasts, With otie excepiten, Ll

desthe aganried o the vears 193720,

The length of evposird wezaloston dust G iees ciises 3 EFE Bet o
QL vaars.
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It is nat sucgesied that these fow Matalities, 1o whict the cause of deash
has hewn verilicd by sirict enquiry. are any critevian of the true efice of the
disease o the mortality rifes of asivsios workers.  Othiers are hnowit to have
accurred s which the existence of the asbeston librosiz has been determined in
life, but uo post morlei eximinitian has been possible,

Lrogress und Durntion of ¢he Discase.-~The rute of progress und ducation
of the discuse varies within wide limits.  With continued exposure 1o high
concentrations of duat, the Lbrusis way be fully developed in from 7 20 9 vames,
and may ciause death atter sbout 13 veurs exposure, exceptionally in a sliorter
period.  On the otiicr hand, with exposure to less conuwentrmtions of Just, the
pericd of maturatiou of the fibrusis may e extended to 13, 20 or 23 years.
There are definite indications, derived from the industrial histovies and ex-
amination of workers, that a dimtinution in the coucentration of dust in the
air breathed, cither by change of cuplovmient from a highly dusty process to
one less dusty, or the cfivet of methods taien Tor the suppression of dust, resuls
in a prolongation of this period of maturation ot the fibrosis, cxcept in he
late stages of the disense. While this is so, the oxistence of a clinically re-
coguisable degree of the ashestos fibrosis in any inYlividual is an addilional
adverse factor in the prospects of recovery frowr any acute infection of the
lungs, such as pneumonia or broncho-pneumonia.

Association of the Asbestos Fibrosies 1with Pulmonary Tuberculosis.—As
reviously mientioned (p. ), silicosis, the fibrosis of the luugs duc to the
inhalation of free silica duse, has an unhappy associntion with pulniemary
tubcreulosis, in that there is a much increased [iability to the supervention of
the latter discuse amongst silicotics. It is of importance, theretore, both frum
the point of view of the individual worker, and iu its bearing upou the scope
of the preventive measure requirsd, to cnquire whether there is a similar
fiabilizy attached to the ashesios fihrosis.
1t will be remembered that in this investigation the examination of werlars
was restricted o those at wurk at the tiine of the examination, and, therefore,
a uupber of advauved cases of fbrosis, and a numier of cases of pulmonary
tubercalosis—with or without an ashestos fibrosix in  additios—who liad
either given up work or who were off work temporarily, will have Lleeu
issed.  Morcover. the supervention of & tuberculeus infectivn ou a luny already
the subject of fibrosis produces an inercase in svmptonis, previously uuroticed
or disregurded. and induces the worher to seck medical advice. e is then
appropautely advised o give up his dusty emplovinent, migrates {rom the in-
dustry, and may or may not accept sanatoriunt treatmant,
Thus there tends to be a drift of such caszes from the fibrosis producing
iudustry.  In fact. during the course of the investigution, informdiiion was

obtaizied of a number of porsone, previnnsly emplovad in ashestos. who were

either at Lome or in sanatoria, suficring from chest complaints.

Precise information as to the incidence of puluctitry tuberculosis amouyst
asbestos workers cannot be obtziued thereforw, tit the absence of periodiil
uadical examitations ia the ingusery, withioul peofaaged enquiry igvoiving tie
search of the revordseof local sapatorin. tracitg workers Knowa 3 huve (cized
werk: in asbestes, and exanuination of death certiiwates, and of the sicikiess
records of frms. where these are kepi.

Nevertheless, with thase reservatious. the data ob:tained in this investigation
did noc disclose any outstauding suscepiibility to puimonary wiberculosts, vitiey
amwongst astestos workers as a class, or amongst the cases of librozis.

Sumumery.—The outcomn of this investizatien is to establish thy enisience
of a definite occapazional risk 1 the astasive indusiry.  This takes the forme g
a distizet tvpe of Gheesis of the Intgs, resembling silivasis in its main el
aspects, but difeeing (rom that disvase tn the mede of distrivadiog of e
Gbrous tissue i the Winns, injts radiokegical featteres, i the entanied e o
development under aversgs conditions I thns couniey, :u'ul as faras the ov e
gaes, b a lower st eptiliniily to the e rienition of frumionary St sis

The asbaalis Bieefs resits Trom the Sshalation ot oast
prasimaie il bepnes coetentention of Jdust e aur bira
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of expasure to it Thus the incidence rate is highe-t i the most dusty pro-

CeS~Cs iUi'J. RER 'l)"\f. thiose lL'” st l..nl:)lq . \ Y and sex }X..\L‘ no apiniren
1llucnee ou the producion of tie drsease.

5.—Factois DeTunuiNing THE Lursixt RECUCHITION OF TUL ASrLsTos
Fisrosis.

It is of iuterest to consider why it is that this discase has ouly recently
attracted notice and bevome a problem 1 the industry, although asiestos was
known to, und wurked by the ancienta.

Many fuctors contribuie ta tiis position, sowe depeadeut on the nature of
the disease, some on the phenumenal expzmion of the industry, otiiers on the
advancs of medieal uxcnu

While asbesas lias been kuown aud ap..:n.ahcﬂl\ workad for hundreds of
years, it is only in the past 40 years or =0 tuat it has inen cotnmercially axploited
to any c\tcnt Not szly that, bus 1t is less than 20 years since the great oxpan-
sion of the indusiry commenced.  Lven aster a2 pumber of years of steady expan-
sion, the industry is seill comparztively sialdl, and iz \\'ozkcu cnplored in the
essentially dl-..) pracesses relatively faw. :

The 1nsidicus onses and upobtiusive signs and svmp mm« of the discase in
its earlier course, its covert advance by impurcepiible stages, its poiats of
resewblance latterly to fibroid tuberculosis, \v:th witich infection it is sometimes
assaciated, and the migration of those afivcted from the industry, have all com-
bined to delay its recognition as an entity. and to obscure the causal aganc.

Ruowledge of the eficcts of specific dusts npon the lnags has been greatly
extended in d te past 20 vears, hut rc~cnrc‘1 has been mainly “concerned with the
more imporiane and v :dc*;vrnd risg associated with the dusts conrain lng free
silica, and enguiry into the cfiects of other dusts had 0 wait upon thos= investi-
gations.

8. —PREvVENTIVE MzASCHES. .

The zecessary preventive measures include, firsg, these directed specificaily
towards ths :u‘:l)tsalon «td coatrol of ths dust evoived in manwiacturing pro-
cessas, which are examined iz Part IT of this Depors, and scceudly, weisures
directed tzwards those emploved in "-c indusry.

These fatter include the coneral of the disoasc by nericdical medical examina-_
tion of ihe werkers, Ly which those uatitted by hiealth redsons are prevented from
Eltdring tha industry, and cases of fibrosis and pulmonary suberculesis are
detezsed at the carlivst possivie momen:z. The ultiinate and oniy reliable tost
of the efectiveness of the prevesiive measures adopied in the industry wil be
found iz tha a'm.mws derived from the records of peoriodical medical exawminpa-
tion of the worlers.

They also include the edacation of :!xe wdividual, as in otlier dangeraus
trades, lo 2 sane appraviatioi of the risk, aad 10 his pefsdhal resporsibility 1a the
preveution aud sufipressio: ui dust.

Tle protection “aiarded by resuiratars is only p.‘\rt.ial. :md thcm is a roal
danger thut the use of titems nuav : i {
floating in the air contaius a - : : The order 2 aad : .
maay being oniy 00w (.ab.s inch) in size.  In practice. the discumiior:
of constaut wear, and afienlty o spesch. ete., reuder workers very
uuwilling to use (his form of 'm-tc-..m tor any length of time. Sine,
howerer, a high class respirator will trap a provortiza of the larze par.
ticles which can enter :l.e jung. thoy amantet e said to be valueless, hut ann
only he rovommeonred as = =~M.L_,_.n~ of datenze, aud not in substitation for
other pﬂ-\rnt:"c easures spociiicaily direstou to the control of dusc as near as

ossibile to iza point of ori Unidzr very sxveeptiona] cirmumstiinees there may

scope for the us2 af the aficient wvue of bronthing Appiratis, capeisin
mask or helmet with a long tube. enabiing the wrarer o hreathe pure air Srem
a distance.

7. —T't)’ (\"-

Froan co w'«.z..m-n of the the asbentos

and othor elevent el T e, -
guag.  That is to say eat et caelt of
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energetic apulication af preventive measures should be apparent iz a great reduce-
tion 1 ihe tucdence ol Bibrusia,

An inmunediate lemporiry rise i the tietdenee rate is probaile, due to the
JCC“HIU[ ted dasige, partly 2 legiey of the war yers, but with the passing of
the peak, a sl-.ul\ fail ahwild ensuc.

Much generous assistanee has been received from many sources during the
course of this lnvestigation; these arve "l it felly acknewledsed  olsewliere.,
Speeial thanks are due however, to Dr. XK. l\.uunr- of N anciwster and e,
N. Taticrsall of leeds mr their n‘dxm--nuhi(- c‘ Tt oassisianee i the clucidation
of the radistogics! features, to e, W, E. kac I'rofessa M. J. Steware, and
Dr. Rocdhanse Glov ue, whase resertrches in the same feld are weil koown, and
to Dr. T. M. D. Grieve for infarmaticn {rom an unpublished study of a group
of ashestos workers.
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PART II. T

Proczsses Givrys Nisz 10 DosT 4xD MLITAADS FOR ITS SCTrucssIoN.

1.—IxXTRUDCCTION.

The ashestos md.mr\ uas developed gx’eu'.i' in reccut vears and continue:
to expand mp:dlv mal beenuse of the demauds of the motor, eivetrical,
engxxc"rzx.z avd buiidisg industzios, and ot the increasing atizution now pyid
to tiic insulation of sidum plant (v promoie (vel ctoncmry.

Asbestos produsts m.‘y for convenicace. Le divided izto seven main
groups :— -
Toxtilss.

(@) Yaru and cloh.

Non-TLertilrs. .

)] \uleu..rd paper, ashestos-cenient sheets, tiles, and other butid-
ing materials, sheet material of rather or bitmwinous nxiures condun.
ing asluestes.

(&) Traulation ma :vrnL and articies.

() Trrke aud cittel Hinngs.

(¢} Pactiine and iuiu(il‘--~

N .\.~'h;-~;f~-w\'« e uu."'\ conductors—clectrodes,  aliles and
wirtme, cols Tor 18
(rl) .\ll:'k'

Samg (o

1 .
.'.7!d iy s oty
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cou(.iiliun,'i.\ mantpulued, wnmived with othicr naterials, in large quantities in
the fuctorics tnchinded in groups (o), (6}, and {0}, aud tw o wmack seailee exiva
i some of the other Lacturics and warksbop-,

(@) Asbestrs varn is woven into cloth tor wswlation uatteess coverines, in-
sulating wrappings, filtering wmaterial, tire curtams, fire-simotheriuy hi;:mk.-xs
and fire-resisting clothing,  Navrowee woven atertal is produced for Leltine
for convevors, Lruke linings and insulattug tape. Some asleatos cioth s
rublber-pruoied foe use in the uunulactire of steam packings and jointings.
Besides itz main use fur weaving, ashestes yarn is braided and plaited for
as packing, and = - for insuliting waterinl.  Spocly of yarn are supplicd
actorics in which . sric cable or cleclrudes are made, and polished Uiread
for the completion ot ...andascent wantles.

() Asbestos millboard and paper are maguiastured from pulp containing
short fibre asbestos, Ly a weot mecthod, like crdigary wiliboard and paper.
Asbestas-coment sheets, tiles, gutters, pipes. ote., for building and similar pur-
poses arc mads {rom wet mixtures of Porthund cewent amd short fibre asbestos.
A synthetic compuasition sheet is made from a rubber mixing, for use as joiating.
Bituminous mixings coutaiuing asbestos are made for switchboard paneiling,
and other wmixings for dooriigs. ~ -

(¢) Insulation materials include fiberized asbestos; ‘‘ magnesia,™ so-called
containing about 15 per cent. of fiberized asbestos and 3 per cent. of magnesia,
aud other finely divided mixtures composed partly of Sherized asbestos, used as
insulating cements or plasters; fiberized asbestos stiffened into thick sheets, like
mats, for lining bulldieads of ships; shaped sections and slabs. moulded from
Sberized asbestos or mixtures containing it, or built up of corrugnted ashestos

aper so as to enclose air cells; matiresscs, made of asbestus cloth and filled with
Ebcrizc:l asbestos, magnesia, or other filling.

(d) Drealke and cloteh linings are clictly prepared from impremmated and
heat-treated asiwstos cloch. hut alsa from mouided asbestos watarial.

{¢) Plaited and lraided asbestos varn, proofed ashestos clotit and cowt-
position shect are used in making packings and jointings.

() Eicatrades for welding werk are plaited with asbestes varn or covered
witk & pastc containiug aseatos.  Seme clevirie cablic aml witing sequired to
withstand leat are plaited with asiestos yara; Seld coils for electric machinery
may be wrapped with ashestos tape.

{g) JMiscellancous manufactured avticles or products. composed wielly or
partally of ashestos, include, in addition o maulded elactrical and other goods.
ashestos putey and pawaer, rubber hicse plaitad with asvestos yara, and imany
others. .

Avart {rom mapufacture, ceriain werk is carried on in premises subisce
20 tha Factorr and Workshieps Acts, as well 23 in other premises, which invoives
use or manipuiaticn of asiwstos or praducts (oetaining je.  The insulating of
bailers. pipes, eagines. and parts of shins is the most impertant. Much of s
work is done on baard zhip by contracters who empiov A considerzble ouzdour
staff.

Y

use
w

2. —DPamvises.

The factorics aud workshops included in (o) to !r) nwmuber at lzast 160
ot which 18 are textile faciories. This tota! is hased on lists sapplicd by the
District Inspectors. It dovs not include the large numbar of works wiere there
is incidental use of asbestos packing and icinting, asiostos-carered electric cabie.
ar other finished goods, required or ccinpdotiigg other manufaciures,

There is only one works in which the emnlovers concerned with asinstes
exceed 500. There are many sinall sremises in which bhut a few cmplovees. in
some cases only one or twa, are amploved. A small * ashestos ™ depuriient
is found. in a numiber of impartane fxcterizs,

Textile departments are tsuad o heused o omoedern Suildines,
of the older textile facturies : roved recently by the add
modern Inildings.  Ta one case a ladi N coneeT IS M G of
removal to newly ceusiruciou ]

The asiestos-coment sheet D
Taitv and spacions, futhe ma, s
Dieteries are also modern aiad 2

*
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Spnm small works. more particubarly tioee engaged in nudiing boiler come.
poaltlong, are gnsalistaeiory. A dew are weee opretsided sheds. Such peamises
are dillicalt to heep clown.

Some works are cmgested with plant and stocks of material.  This may
resale from inadequats sctotamudation oe @ temparary fatling-off in (e dowand,
but the ctiees on cleaniiness is ad. The dust evolverd it manulactacing pro-
eidses I3 more ditlicnit to contral i the promises ave unsuitable, pur:iml;\riy i
crowded with plant or material. Cleaniug is not easily accomplishied and the
dust is more coucettrated.

Ventitation. —"Lite arrangements provided for veutilating asbestos works
vary as in other industries.  Dust remeval svstems, where used, ofioct 4 mensure
of genmeral ventilation. A unumber of worluvems in textle factovies are
ventilated by plenna svstems, the air supply being warmed in wiatee. -Qver-
head extracting propsoller faus aie but little used now and wonld be unsuitabie.
In one mattress making room oxiraction faus connected to large overhead hoods
are used.  Extraction by downward displacement, the air being deawn through
openinygs in the fvor, or 2cur lloor levei. has not bweavinet with, but has been
considered for some weaving rooms. This svstem, if designed of a capacity
suflicieat to effect a hizh standard of geneeal veutilation. would tend to reduce
the dust in the general atmosphicra at breathing lovel, and, with ather sufsnards,
be a poszible alternative to localised exhaust ventilation. It could not be success-
ful without cfficient heating, owing to the rapid change of air entailed.

Separation of Proccsses. —In many works several processes are carried on in
the same room. [u the absence of eficetive menns of preventinyg eseape of dust
into the air, many workers are subjeeted to 2 risk from which they would other-
wise be immune, or ta a greater visk than that arising from their own work:
In a few textile [actovies crushing and oneuing plants are placed slose 1o spinuing
and carding machines.  Sprunimg frames are installed clese to looms and wet
and div weaving are carried on elose tezethee, It non-textile premises there s
more effective separation of dusty work and processes {rom non-dusty.

3.—~DescrirrroN of PRoceESsEs axD PrevesTive Meascres.
A complete account of manufaciuring methoda is nat attempted.  Attention

‘is mainly directed to the dust-producing [racesses, a deseription of which, io

broad autiine, has tzan deemned ecessarv to maks cicar the circumstaaces uader
which exposure to dust arises. and the ciarzccer and object. of the remcdial
rmessures alrandy iz use or Lere revommended. "

Sumawhat impsrtant chauges ave on foot which, it is canfideatly hoped,
will greatly reduce exposurs o lust in certaiun hitherto dusey processes.  On
the other Land, ceetain developments, e.g., speeding up of textile machinery,
and the inzreased usc of ashesias in various industries, may intensify the dust
problem, if adequate measures 19 deal with the dust are not taken.

TEXTILES.
(a) Yarn azd Cloth.

The manufacture of asiestos varn aud cltiv nroceeds on the whole like that
of ather textiles, but there are some important ditfercuces.  Fiberized and sliier
asbestas materiai is Treely hesdied in various operations, in  unihering
“waste,” and in cleaning. Lxpusure, in some degree, to asbestos dust, is
commeon throughaat ail the facteries, but steps have heen talien, eatetniing ovee
many vears, to deai with diset pradused at varieus points, though the mecessary
degree ol eltiviency ins. gen: ! 2. ot been reached,  Fxhause ventila-
tion plants used in windoer abashestns facteriex for removing dust apn
to L as ¢Mictent as s ased bor texitle industries, and to have beer apoine
over a wider felil As rewirds slv e . rds aoniust dusg, e, suietiouie
of mechatiien! methods Tor lnndwari; frer the machines nopeeim
QPETat ieaa, cileient o : - azed vacuur metlenis a.l_'_'i_'l'- FEERRNY
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Materal for yarn is nat wsualle !
these machines are tsed e ol
dattens out aud breaka wp Ll e
plished ciibee in o Lirge el
type.  The material is ¢n

vartdd 1 disintegrataes, hat in woeny Taciories
L0 wasiy asbostos varn. ete. Cruals

. - - - - 3
sl voihont dauncgingg the phres [ ds aceoms
zrunner, o sl pan ol e the mortar e

wd apen the foor eluse Lo the machine, the coutends

-oF severil sacka sonctinnes woing spread on the Hlone to ovtuin @ vouxh * minins.

The crishied materiat is cither tziien feom the waeciine by hand, or dischiesed
through 1 buttom detivery side, vauaily iicd into sachs ov sps and, i nevessire,
weighed on a portable weiching machme. A fow edye rnners discharge upon
sbort inclined lattices and tihe matzrial fadis automatically into the sack or 2iiip.

Edge runuers give rise to dust of considerable amount where short fibre
is crushed; sume are enclosad aed bave exhiaust applied.  This is aiwavs neces-
sary. I'an mills are not enclosed and also give rise to dust, thoeugh less in
amount,

Handwork. c.g., sack emptying and filling, mixing. shovelling and feeding
machine paus or luttice Jeeds, gives risze to dust, sometimes of cousiderable
amount, ard is done withinut exhausi.  Application of exhausi drazgiit would
be facilitatad if {eeding were doue Trom 2 higher level so that sacks mighe b
emptied under eaclosad conditicas, i.e. ina sack emptving apparatus.  Automatic
delirery and veversible bagzing lattices eliminate dust produced in hand idiling
of sacks, but require to he aificiestly enclosed with exhaust draught applied.

An open travelling hawd wvaising rourd an electro-magnet is used for
separating loose irom, the ashestes beiuyg deliversd to an elevator. Enclosed
apparatus shaald be adopted.

Enclosed rotary sieves (rotaries) or long oscillating frame sieves arc used for
roughly grading crushed mazerizl.  Rotaries shculd be mechanically fed and the
asbestoz coltovted under enclozed couditions (not always douc) and exhaust app!izd
to the machiua enclusures, othcrwiz: wunecessary dust is created.  Some oscillat-
ing sieves are very oped, the mntarizf Lzing allewed to fall un the floor, and being
filled into sacuws vy hand,  Verv dusty couditions ave then ineviinble, Efictenc
enclosnre with axbause draugiit applied aud, to avoid hand dilling, auvtcruatic
delivery aud Lugzine tatzices. also enclived and exhausted, as used ia sont2 cases,
are gonerally practicaise.

Crighton opcuers, eacles:

eoptrifuge] machines, are used for opening
crusked ashestos, preparatery o carding,  Caretul mixing or blending of crusied
material is eficcted by spreacing iz eveuly iz Lavers on the loor over a cousidarabic
arca—ntion miay be added a2 tiis stage if regutired—and when feedivg, laking a
vertical sut througl the mass.  Admixture wizh 2 swail proportion of cettan may
aiso Lo achieved by blewizg it into the f20d opening.  The opened :mazeriai i3
deliverad upon a Jatrice azd colu ted either in 2 large comtaiver or in sacis,
autcmatic bagginge lattices boing weed i sowe enses.  Slechanieal fveding vuder
enclosed conditicus, with ezlnust drs applicd to feeding latcices or otler
conveyors, showld be udopicd.  Hlnd Jeeding gives rise to dusi, from sack enipey
ing, shovelling and particsiariv 2izing on the door. Mixing is a greac hind
to elimination of haud wock; 13 15 asserred that peor varn results (7 i is 2ot dune
and that nucling mixiag i e cud gave less satistuctory resuits.  II
retained, it shoald he d=: 2r favel than the opencr, under a iarge
exhansted canopy aod the at 2 series of chutvs.  Delivory lattices
should ba well eaclosed and exhiausz applivd, as now done in scme oases; othorwise
dust is cvolvil.

Opened material not reghired at ouce, may be stored in open bins i the
workroon, invelving gty i oailing saelis or akips, which nevessavily
cause dust. This storage tn auiis sliould be aveided; altermative arrat anis
miglt Le adopted which aveld dusc.

Some material, c.g., !
enclosed lattice-lod tensers ar
out, and wsmitting much du

of the macline,  Thes¢ U
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Hovper lattice feeds are Lirgely wsed with apening machines: the hopper lips
are about 3 lect 6§ chies above tluor level.  Maoch dust is produced tn shovel-
feediug as 1t 1s ditlicule to avoid settering at the Hip, An enclosed lattice, fod
at or just Lelow Hoor level,with towtlised exhaust applied to tie cuclosure is more
satisiactory.

Single disiutegrators, or two ov theee machines in series are used for breal:-
ing up textile or other asbestos waste, roce carvly for npening erushed asbestos,
Present arrangements for preliminary hand sorting of wiste are nnsatisfactary:
it should be accomplished at a covered beneds, suitably exhausted. Wherens in
some cases, the indraughe at the disintegrator feed openings caused by the rapid
rotation of the rotor is not sullicicut to remove dust, and becuause, at anv cate.
as soon as it is stopped. eseape of dust may result from reversed air currents,
exhaust should he applied here also.

Disintegrated material is blowa into chambers, a blower {an being in some
cases conuccted (o the delivery ol the macline o create a stronger driughe.  Air
pressurc in the chawmber is velicved in dificrent ways, the sides may be covered
with sacking, allowing much dust to escape, a ** relief balloon ™ coanceted, or
exhaust applied. Chambers connceted with disintegrating and teasing machines
vary in size, some are little more than a large box. others are more roomv. Sone,

‘but not all, are separated from the workroom. They ars cntered for emptying,
the material being filled into sacks or <kips iw hand after the machine is stopped
or the flow of material diverted (o another chamber.  Work in chambers is very
dusty and its climination is most desirable. (Sce page 26.) )

Carding.—Considerable devclopments have taken place in recent years.
Cne or two imporeant new cardrooms bave beea started.  Many new machines,-
includieg some of foreign construction, have been instalicd.

The machises. of iarge overall dimwensious, are of the ruller and clearcr
type. Modern curds are of high class construstic:: and ftted with wwo doder

tinders supported on a carriege, wiuch can be racked into or out of positiou.
For fiee yarts, a brenker and 2 inisker, constituting a3et, i3 used, connscted by
lattices, lap sliver {rom the former being antomatically fed to the finisher card.
In czses where the sliver is colleeted 1 cany, a Derby doubler is used for prepar-
ing laps for futsher cards.

Siegzle machines and breaker cards are equipved with hopper lattice feeds
supplicd [row skips or sacks, bandfuls being drenped in, and shalien apart as
fed, or the sack emptied into the hopper.  The aslestos falis intermictently upon
a cresper feed which conveys it to the *“ licar-in  feed rollers, between which
point aud the dotier the material is under enclosed conditions.

The raaterial is comboed from the open dofiers of f{nisher cards, as 2 web
or ' sheet '*, the sheets from the twu dofierz nsunlly beiog combined at a con-
densar, and the resulting sliver yarn woued iute spuels.  QOceasioually, combed
web is collected without being condensed, the condenser carriage being with-
drawn. In other carding, the siiver may be outained s a lap.

Admixture with cotton is usuaiiy accomplisibed by carding the two materials
together, a cotton lap heiuw mounted abuve the crveper {eed, and the cotton fed
through the feed reilers with the asbestus,

‘The evolution of dust at cards is inevitalie and a fine dust cloud may de
observed in most cardecors.  Suppression of_duzt _cannog be realised unicss
machines are maintained clean and i satisfactory repair, apd (Lescdsoclicctive
enclusure of various parts. Above ali, localised exhaust musc be applied at
well-defined points of dast emission, and improvaei steipping arrangements pro-
vided. Wide spacing of machines is_aign desipnbie, )

The upper farts of modeea machines ars wsually provided with well made
woaden covers and the lower purts ars enclosed Ielaw in metal,  The frames
are well cnclesxd at the sides. A hinusd motal cwer. dtted in some cuses, pre-
vents cscane of dust produced by miovemsins of the fead fattice. A curtan af
fubirte is fvss mpitafaciory Tooabdop tenes, porinenioriv, the wooden covers mav
pot fit satisfactarily the exlicders mav not b teate aliceed with the fenme 2nd
other delecis may sceont Sor side esinre af s nat costrobizhle G e

Qe delects 2hanlu De perediad. ‘f’!.‘\l,“‘,,. Sote JdaTers ond condens.
conucetite Lrrrice hocseen ecaleer and Beds! o avcls aee nob enclosed. ekt
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Localised eanbiist ventilatioa was first applicd to cardiug machines many
yarrs ago. Mothods and apparatus Luve sines beca gr:u.tlu:’?ll_\ ::n]_nr-)vg:! .\::a!
wore poveer ful enimust desights are now wsed. Que Lurgs lrm have aciueved
nuch suceess by ~tandardisivyg there practice as rejards pornts of apnlicaton
of exbaust drnugii, design of air guides, swee of bhranch ducts to atr gudes and
duct velocity,  Eabaust s applicd at {¢) the presser at the eresper feed; (6) teed
roller at licker-in; (¢) top of cylinder; (@) ench doficr, air guides or hoods being
fitted at these poruts with connecting brauch ducts. )Iym cuuph'ngs, usad on
brauch pipes, [actlitaze casv dismantling. Brauch pipe sizes and duct velovities <
are literal.  The improvement renlised by applving pawerful exhaust at each
of the pouints mentioned, at all of whidle evalution of dust is inpartant, shows
that this pmctice should be followed generally and gives point ta the view
expressed Dy some acenpiers that carding can be carried on practically dust-fres.
Apartt from the aliove caxe. exhaust is applied in nenrly all cases to the evlinders;
in a moderate proportion to the creeper fued: in a few. to one deifer—the top.
and in oune or iwo only, to the Lettom doiier. But. apart [rom dust-cmitting
points not provided lor, the resulis may be inadequate.  Carding machines ave
oceasionally installed and put into use without exhaust, thiz should never bie done.

Efficient results are not possible unless the exbiaust draught is applied as
elosaly as possible to the dust-producing poiuts.  Transverse air guides, with
branch ducts connected at cach end, are apparently more efficient than pyramidal
hoals of the usual type. TDuects of adequate diameter and high duct velocitics
are cssential.

The usual air guide for the cvlinder, provided to effect removal of dust
both during earding, and stripping and grinding (though proved inadequate
for siripping) is placed a little above an opening in the crowa of the cover. Twa
branch c{:zcts. as above, and in addition a larger central braach duct (for use
during stripping) ave connccted to it.  The shallow space belaw the back of
the air guide is clased up during earding hr a woaden hineed niece—thraws
back for srripming—and the dust produced at the cvlinder is preventsd from
escaping by inflawe of air {ram the room, at the front. The dust-laden air is
withdrawn at the side duers.  In stripping. inflare af ajr carrving c«ame of the
stripping dust takes place from helow the lifted evlinler cover; the centeal
branch duct. kept clased by a blast zate during earding, is thea fully cpened
tn provide a gre:ter air voiume.

In one factory, a circular doifer claaning brusk runs continuausiy
above the doffer somiv. A prramidal exhanst hood is  provided. buc
much dust ezeanes: unless fullv oFeient oxhaust is dovised an alternazive :n this
clerning. if reallv necessary, shauld be found. The collectinn 87 rembed wehb,
previously reforred to. i done without exhaust and diuat iz produced,  Coileetion
might he efiectad by exbiaust draught as applied for remeving side waste at
condenscrs.

Notwirhezanding the use af covers far cacd Iastics leeds dusts cenditious are
produced and extanst dranghs should he anpiicd a¢ thiz noint also.

Stripmina and Grindina. —Card ** strinning ** ar clesaineg ia done when (e
machine is apened aut for crindinz, which fodlnwz eleaning and takes nlace &
cach machinc_about ance a week, but <iterter and lanaer intervals alea obrain,
It one impartant tactore (he tva nmccsees are camhined in ane operatinon.  Dailer
and clearer eards must be anened out, i.0.. the lattice feod and brouss. and con.
densor and dailler carrincos are drawn back, the eviinder sovers ave raized. and
the varimiz emall pnilorz. which are ciraned and grennd at 2 special machine,
removed. Tha cviinder is first cleaned, with the dafiae” earrince drawn bael:
the carriaze is then renlacad and the doifers. min at a ementle inerencod sneed,
cleaned in turn.  Cleaning talkes about 2on mimres and is asually dane in warking
hours. but in ane case, at leaszt, atter. The men nross their  strickles ™ ar Iat
hand hrushee abaut 12 inchine 'ane savered with eard olothing, againss rhe wire.
cavered surfaces.  Muel of the dohiriz 12 henve and fails ta tiie dasr
evolvad in a denee clond, earme beine remaved at the evlinder oxhizuzs hnod.
one case finor apenings, bencath the pmacihine, ars conneeted to the evisusr.
Present echaine arean<amenrz are sitogsther juadeanate, noredd

LYol A
reaards the bettom dafer ATush dncr ds therefore eorvind inta saend
atmoacniare af the mnom. Tho cleaners wasv cogpienisrs ap ** heliers *

Az mar.

o O L N

Tn a fow ens THUA Ate e Trea e
machine ie almazy catieeiy cactasad wir’y Wich canviacnuersd sernans Taos




— ms ot embabue s — S R

© ees theme e i,

24
works where c?cnniug takes place after workine hours, an auxitiary exlausg
system, witha hoad for thie butiom dofice, is Droushit into use.

Grinding which takes several hours. is an awtematic process effocted Ly
abrasive covered rollers driven by the machine.  The small amount of dust
produced is chicfly of . metallic character.

In the factory where grinding itud cleaning are combined, the dofer exhaust
arrangements arc first re-coenected.  Mueh less dust is evolved and appears
to be dealt with mare eficetivelv.  This firm consider that hand serickline hefore
grinding sbould not be allowed.  Their methods may, however, not be gencrally
applicable. A little strickiing may be necessary after grinding to remove smail
preces of debris.

The trade reeoznise thae present conditivns are not satisfactory and experi-
ments are being mada with the object of developing impruved appliances, In one
case a revolving hrush is being tried, with independent esbaust draughe applied
by flexible couticctions; it is said (o give promise of success. The brush ie
narrower than the haad strickle aad less dest is evolvad at a pacticulir momeut.
In another case, a vacuum fitring is under consideration. Previous use of vacuum
stripping was given up because of rapid erosion of the metal pipe hends and other
parts. Unless cfiective dust suppression is realised for stripping, all workess,
other than strippers, should be excluded while it is in progress und for some time
afterwards, and the room well ventilated.

The machine for cleaning and grinding the smaller rollers, which gives rise
to much dust, should be fitted with fficient exhaust arrangewents—a straight-
forward reatter—and as completely enclosed as practicable to collect the heavier
débris, precautions which are not always taken.  Tlie machine is cither installed
in the carding room, or in a rcom adjoining. Iudependent machines skouid be
provided to deal with rollers of dificrent lengths, otiierwise inconvenient adjuse-
inents, liable to e neglestodd, have co be made. . .

Card Side Taste Treatmeat.—The irregular ** selvedge ' of carded fibre,
separated az thie two sides of the finishing card, being uusuitabde for sliver yara,
is removed by suction draught to a “‘ side-ond ™ machine, which prepares it for
further use. The materizl is blown upon perforated ctlinders. the air escaping
at the side and the materizl being discharged ou the floor.  The process produces
dust, partivularls when the feeding is ivregular, the air then having a free path
betwwesu the evlinders.  The material should He delivered under suction and et
under pressure, a *‘ pressure ' machine being unsuitable.

Spinrina ard Doublian —Yarn is spun at flver or ring frames which may
carry up ¢o 50 spindics, 40 on each side. ~ Much piccing is required ewing to the
comparativs woakuess of the fibre. A fine metal thread is spun with asbestos,
for brake linings and certnin other purpescs. Mule spinning is ot practised in
this country. A large amount of doublivg is carried on.

Spinning, more particulariv ring spinuing, gives rise to dust, cantinuously
preduced by the  ballosning '* vue of the fibre owing to the rapid rotativn of
the spindles. which may run at speeds of 1,700 revolutions per minute, 2ad
intermittent]y, when the varn breaks. Daubling is less dusty than spianing.
While the anaunt bears no camparison with thae produced ia carding, and is less
than that from <ry weaving, the workers sre coutinuously exposed to some dust,
more in some fastories than in othicrs, douldless duc to diilcrences in working
methods or materiais. DExhaust decught fur its remeval lis not been applied
hitherto, but experiments in one factory have been so {ar successtul that the fiew

are prepared i cquip all spinning and deubiing frames with exhaust ventilation®

plant. embadving (i) exhanst ducts parallel with the franes, above the tin voilers,
with shaped hoads ot intervals. each to deal with a small group of suindles, and
(ii) fur more effcctive soncentration of the dravche, raneiling for the ends and
lowar parts of the frames beneath the spindles. capable of beng casily removed
whea necessary. Such safeguards may requiee semewhat wide zpplication
unle-s specinl Jeaeral ventilativa is provided.

W arpina. —=\Warp badms are preparad in the usaal way from eveciing fmwes,
a small cvolutien of Jusi coursing at the fenmes and beaoang wad
lacalisad exbauat venttlacinn cuald hardly b apobicd ofeetivedy. A pactitioneds
Sl space, mevheaead s ventriead Gresaniaes with estrnetion ag low evel voi
effect fraprosement. : : : )
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. Wiading —Nauy winding machines are t}h“"[, \'-‘.r}’in; from makieshife (vies
: of primitive coutrucitun, at whieit the praciice sty olesin of holdives the virn

in the hand, to wmodern veiversal winders foe winding * ehoesea™  DPust mawv
be cvalved to saine extent, purticularle in connection with the above peactice,
whicli could bz elininatel.  Appdication of exlurest dreavght witl then peobuoly
not be necvssary, exeept in pardcular cuses. ’

Plaitina and Braidina. —Tlaiticg and braiding. alsa carried on in enzine
packing wnd clectric eable factories, and done at wachines of narmal desian,
cause some cvolation af dus(, exeept where the varn is imprezided wih
“grease.”  While the amount of dust s sometires less than in spinning, the
dilierence is not matevial.  Dut there is perhaps less exposure of the operative *
under ordinary working conditions and precautionary measures other than
localised exhaust ventilution may suffice. .

Wenoing.—J.0oms vary greatly in size and general arrangement.  As many
as 140 looms may be found in a single ruom, bat tiis is exeentional.  The clear
space between nuachines may net exceed 13 inches.  Some loows are indepen:iently
driven by clectvic wotors. Cotien warp or weft is sometimes usad. Thin cleth,
for matiress covers, fitcrs, clothing, cte., iz waven from a single warp beam
at a simple type of loom. Delting lcoms, for tiick baiting and brake lining
material arc complicated. several warp beams. arrungedein tandem undes the
loom, or in some other conveniont wauy, being requived.  These looms are narrew,
bat ofteu very long.  Tape looms are also narrow, unless several tapes are woven
tozether when ceveral shuttles, in line, working in unizn, are used. Cloth is
beamed at ths front in the usual way, but belting may be led under the loom,
and coiled high above it, at the back.

1ost weaving is *“ dry,’* but some weaving is done wet, either warp or
weft, and occasion:dly both heing wetted. We: weaving is accomaplished more
casily and a clozer weave abtained, but rusting of heald littings. and the subse-
gueat deving entatled and the less satisfactnry anpeavance of the material ave -
disadvantagss.  Thoroughly dry fabric is requived Tor Lrake linings and ruistey-
procfed material, and wee woven cloth may L2 strongly objected to on this
account.

Considerable evoiution of fine dust occursz in dry weaving as a resuit of

: (a) the forward morement of the slay in “ beating up,’ this soaree being close
oo to the operative. (A) the repeated coutzcls of tie rising aad falling warp throads
with their ucigibours, this source being the mazt important fTom a quantizative

g g r q
standpoing, (¢) the disturbance of * dust " or ** {lufi ’’ on r:achine parts, especially
those in motion. A Snc dosi cloud mav be obserrad beliind the healds above the
warp threads. Jlnch loss dust is preduced in wee weaving. )

Some “* drv '’ looms are now {itted wich locnlized exhaust wsualiy apnlie
to deal with dust evolvad by badh (#) aad (%), in soine cas2s (@) only. (2} A flat
Lerizontal ** hood ** is jitted ig front of the onerzzive. just above tie cloth. the
opening facing towards tire heaicds: () eithar an upeicie pernmidal basd, placed

i ia Saad L.
trapsversely, or harizontil fat hends. oun on cach side facinz each othcr. ars
4
ttad close behind the healds. Tle sccond arrangentest is the mere effective
for narrow looms, as the “ ssisserz-iike " actine af the warp threads apnears
e to displace most of tha dust to tho «ides. The exbaust drausit bos clicted

i P . .

! same jmproverzent. bue all the dust is ot removed, especially that preduzed by
(). It may be impracticabic 19 apply the drmuehit o all dast-praducing paicts
behind the healds. varticulariv as long loams. buat greater snoeess swould have
: been achicved with more powesful draught and larger aic displacoments. as is
H . novwr heing recognived. )

e methads deseriled far dealing with thie dust created hive (B) must ke loss

The methads deseriled fa liue with the dust ereated hie (B must ko !
success{ul at cloth looms of ordirare widih. A Jeww such loems in ane faecory
have vacentiv heen equinned with laray “imanct © hewds, ditted trussvorsely.
cloze down aver the maching, covering the slev, rovd and hoalds.  The honts are
of hemisviwerical section, swith oviansinns aver the ands havea.  An inforud
electric licht fitting, ang hineed coeti: s werkine, .\ pawerdul
deagait. suitable apniicd. shanid prevest sseare ot dlnzt, gener witiin
Tn anather casa, cxnerisont i< matd ot .
facine the oparative, toar the front of ¢
can e more eficctive Tor v - it e ade breathodd G
Prosedt arrangieie s, and e pen desizn ot e shelititad,

Cam e sem e et g ——————it s e
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Application of cfficient dust removal arrangements to weaving is cleariv
“difficolt. The expediciit of installing individual machines or smail cranns of
machines in suitabiy ventilated amall rroms or cubicles, as suoecsted tnder
¢ Warping 7 does not appear to have been tried, but micht he caansi'!::-cri it
lecalized arrangemouts are not sufficiently efficetive.  Long narrow sheds. for
a single live of looms, ventilated as suggested, might be a possible altesuative.

Clath Picking, Examining, Measuring. —There uperations involve runnine
out the rolls of cloth and tend to praduce a small amount of dust.  If carcfullv
done, so that very little dust is ereated, other precautions may he unuccessary,

No~-TexTites.

Fiberized asbestos is not used in some of the non-textile factories and
exposure to asbestos dust may be slight or even negligibie. Dust is evolved iu
factories or departments where such material is prepared for subscquent use,
or for sale, and also in departments where flerized material or dev raixtures
containing it are manipulated in preliminary manufacturing processes.  Again.
finishing processes, involeing alrading av cutting at high speed, may ba 2 source
of dust,.but such dust may contain oaly a small percentace of asbestos. The
application of exhaust draught. where suggested in tfhe following description
of processes, is in mast cases a straightlorward problem. comparable with many
others met with in non-textile factorics, e.g.. woodworking and grinding. where
machinery similar to that described is used.

FiYerizing or Opening.—Fiberizing is almost exclusively confined to works
ia groups (&) and (¢). Much of the work is done under less supervision than
in textile factories and unsatisfactory machiuery is morce common. Primitive
teasers (' devils ') arc.used in several mattresz-making works, and chamber
work is also an unsatizfactury featurc (sce p. 22). ;

Ia some asbestes-cement shees factories, crushed aterial, from edge rauners,
falis icto warm conveyors balow, which tmnsier it antumaticntly <o disintegrators.
In one large woris, the process is being cutively enclosed; the material frum
the adge ruaaers, which are lattice-fed. will he discharged upon a convevor anid
raised by an clevator to large overhead storage hoppars, fitted with automatic
bagging lattices. Localised eshapst draughe will be applied at feeding and
def'z-cr_\' points, where dust might escape.

Chambers have beea climizated in some large worls, with beneticial sesults,
The materinl, arter being disintegrated or opened, is fan-handled. and Llawn
to a hopper firzed with bottum rotary delivery vilves, the air beiug re-cireuiated.
The matcrial is bagged at lattices.  Direet supply to & manufasturing point is

anather imiproven:ent now being tried. Such pneamatic convevanuce siould be
practicable in many cases. Lacalised exhaust at tfeeding and discharge poiuts
of these systems is pecessary.  Vacuam metieds for Gliing sacks may also be
practicable. '

If chambers are retined, the neccessity for entering them might be avoided.

by providing chambers of smail frent to hacit dimensions fitted with low doors.
at whieh sack filiing would he done, localised exhiaust wentilation being appiied
over the doors.

(b) Millbozrd, Paper, Shests and Tilas.

The wet mistures for miiiboard. paper. and ashestos-cement producis are
prepared o a beater, as usad in paper mmlls. Dry fierized asbestos is empticd
into the beater trough. the saci: Meing sbaken o somne extent. Evolution of
dust accurs before the material bocomes mised with the cireniating water.  Jerz-
sionally a sack is smpticd “efare the water is turned on.  Several saciis are
required for a chargs and the process is repeated a sumber of times dailv
Precautions are not taken at present but the dust might he aveaed -
() mechanical feerding minder 2nitosed conditinns, 2= appears to be doue 1~
forsian wariss, (B) appiving exbnust dravele (@) feedinz in small quantitios
and o such a way that the matemai is wetled at onece.

Finishie T proceszas on ashiztescentent sheets include sawing 0 sizo, (nm
gating, pressing and deilinz srrried anin same factavies with

e

so meist s to preven: dustoand tlas practive shesid be adepted gou
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Qtherwice nesd dist s produesd i s, one oo the spid cetting spe ed
and Jocubised exbag s netessary though nee appiied. Suoidardy, Ly,
filings and smncd g o dey asbestaa-centent pipes, at bidica, may require exboanst
to remove the dust preodnced.

) Syathetic cotposition sheeting, snmetimes made ina rulder department.
1s produced froe dough consisting of liberized asiwsios and rubber, unned with
solvent in kneading wachores,  Nust is praduced in teeding the mixer wih
asbestos, dune inan vpen maneee e Diand, frone sacka oF skips, the sacks being
shaken out, or Trom au open lattice fead. Subsequent processez are dust-free
Exhiuust should be applicd at the {eeding point.

—— -

(c) Inswlation Liaterials and Articles.

. Compositivus.- ** Magnesin,” the most impurtant insulating compasition,
is produceri on a large seale by the principal maneracinzers, by enclosed methods
with pucymatic vorteyance of the muxture 0 automatic sack fillers.  Weighing

‘and {euding the fiberized aabestos gives rise to dust lor swhich exhaust is

JICCoRsary. -

Fiberized asbestos or ** magnesia s 2 compouent of many insulating cor-
{:osu.ions which may also coutain clay, kieselgubir, foxsil meal, flax, hemp or
Tute waste aud other materials.  The proportion of ashestos in the tinal product
varies widely. In many small works the ruaterials are mixed * dry,” by haud,
in an open manner, involving sack emptring anl filling, shovelling and weigh-
ing. Enclosed rotary mixers eould appariutly he used for suchk work with
echaust applied ut reeding poines and the material discharged and Lagged
mader enclosed vonditions.  If hand work is retained, exhause shouid be applied.

Consoliduted Skeets~TLarge sheets resembiing thick macs, built up of layers
of Sherized ashastos. are consalidated with stiienic of sada, sprayed on in manu-
facture.  The shiects may be hacked s cie face with suiilbeard, or suppiicd
\\g’thout a hacking, beinyg faced when fixed with miiiboard ac asbestus-comncut
sheets. .-

Tlhie sheets are produced of the required size and sbape at worls benches,
or bailt up ou the :able of a mucline, capable of slow reciprocating movemcut,
aud fed from a loppwer above.  In the former case, the fiberized material is alien
in handiuls from sxips and spreead out {u the forms, the surplus being scraped
away azd {alling sbuut at the sides of the worle henchies. and on the iloors. a
copsiderabie quancity heing scattereed.  Dust, vroduced in manipulating the dry
fibre, betore treatmsent with the silicate of seda. is largely avoided at the machiue,
Efficient localized exhaust shenld be apolicd to the haud process with improved
bench arrangements, te provent scattering.

Nand sawing of piled sheats, causes evoluticn of much dust, owing o the
consideralie depth of cut.  locaiised exluwst alone, not yet applied, may prove
insuflicient.

Sections aud Slafs.=Moulaed insulation is mide chieflv in two forns, ses-
tans—semi-cvlindrical and motlded Lollew o suit variaas pipe sizes —and siiths,
which are rectanguiar and sil. These prodicts are usually moulded wet, ettier
by band or machinery. from a paste or cream, proparcd o a mixing machine
of tauk. Teeding of dev material involves evolizion of dust which aight e
araided br cne of the methods sugaesicd for feeding leaters in millhoard making.

Sectious are ttde at ong (actory by o dev praess, it a machine indifeeently
enclosed.  Feed lopgpers, filled rram skips, deitver the asbestos to internal iatrices
which 1u e suppiy a travelling tand, at whicl the seetion s rolled by fana
Nevolving brushes witich dear the Gatiive and sovcad the waterial eveaiy on
the baud give rise ta manch dest, and dust is praduced at the hoppers, and i
rotling awi beushing awis supertltans mederind Fabaost deavght. nod hitheres

applisd, is Lo be provided ar the exposd beasdoand tite uzehine s fo e e

elipetively enciosed. N0 enclosed T decd In Gin s~ ey,
Tlo wctivns atd <L are trineed to ~ize with etrcatar or hoed s
: O : P .. .
el dier s nendoncd D d U e st ae : wetney apedind, teer o
cases anotoent Ceroniae caws s TRTEN DS TN PR A BRI
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and Land =aws can be enciozed beiow the talles and 1nverted hoads Gited, the
exhaust draucht betng appited az for wondworkong machines.

( ! . Fiicient arvings.
ments shoald Le veadrty practicable Toe all sawing work here.

Alattresses.—Mattressea are manufactured by pracuicelly all firms who
roducs insulation requisites, though only ocvasionally by some.  Mattresses tor
jarge contracts are made in the contractors’ premises, their outdoor staff taking
necessary measurcments aud preparing rough pliaus. A mattress has sometimgs
to be made on site. '

Materess suaking involves, broadly spesking, the sequence of processes
associated wirh the making of domestic mattress The worlt is almose entirvely
hang work. Lengths of ashestos cloth {ar covers are eut out ou a wide benei
and sewn up, by treadle or power driven machines, to an extent depsnding ou
the method of flling.  Laryge mattresses may be sewn slong one side culy or Toth
sides mav De seamed aud Lliing done from Leth suds.  Bevore fiiling, covers are
turned inside vut.  Supulies of filling material, which usually, hue may not,
coutain Gicrized sobestos. ave brozlit, wn sacks or rkips, {rom chambers, ar taken
from open hing, in the room, kept supplied from the*chambers, or from sacks
of material supplied by outside drms.  Filling is done by hand, scoop or shovel,
and quantitics may be weighed. The end filliag of long double-seamed materesscs,
refcrred to above, necessitates the workmwen mounting on the bench to empty the
material from skips intn the openings.  After filling, the mattress is levelled or
beaten, to make the filling lie evenly within, the band or a flat wooden Leater
being used. Finishing processes include final sewing, stubbing or buttoniug,
fixing on hooks, ete.

Some dust is produced at the cutting out bench. in opening aut the roll of
clotl,, and as the sewing machine, but far mere in taking material froin bins or
sacks, in weighing, Alting and leveiling.  leating of the cluth produces asbestos
dust, the amount of whick 15 largely tacreased 1t the fiiling contrins asbestes,

sstenid
The woik is largely Jdene without regard o the neeessity for supprossicg dust,
All benchios ave entireiy open.  Localized exlust draugint is not applied.
One frm bave improved couditions considerally Uy the following pre-
cauticns :—

(@) Keeping flnors and lenches damp and spraving covers before
fllinz. iTosc conucctions and spray fittings are provided.

Fb) Sub-division af departmene inta seversl independsnt warkrooms.

(¢) Exclusion durinz Glitag of all workers not so empinved, the
excludad ‘varkers precceding to another scetion. '

(@) Machanical vensilialinn of eacit room by cross ventilation. embedy-
ing plenum supnly {w::.. cd wien nesesary) ac one side and low lercl
extraction at the opposite side. the air beiag changed between 10 and 20
times pcr hour.

(¢) Eniorcement of use, by fillers, of respirators.

These precautions do not includs anplication of leenlised exliaust ventiiation,
without which mattress {ililng and banting wust involve some risk of inimition
of dust. Tur small matires:es, 2 wide doubie sided canopied Lench with exhaust
draught applied ac g : along the coutre line might be used. the lling
nuterial boiug sunplizd within the sanopr.  Such a bench may net perhans Le
practicable for the maiing of large matreszes but the possibility should be
exploved. Otherwize 2t wast the precauntions referred to above should he
adopted.

(d) Sraka and Cluteh Linings.

Before heingy impregns w dry aebesios doth, knewn as  grey.” may
he ¢calemlered at sauarisg i all cises the eatls are cased out o separale
them o Yittle, =0 ensuring tharaugl trentent Ly the liquid, A ade dust is
produced in theze epemiteons g o render special proctusenars
! sirv Qe proyp e furey ' arises n the el
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Dry impregnnted mateeial is ~haped and fvisiied maindy by pawer-deiven
machines, e.g. Kuives, eircular and guibictme, ontiing peesses, ivdesule squoczing
presses and hand sows Cattingg and sawing expose ends of wire and feave rouzh

_edges; trimuing snd smenthing, done oa grinding wheels and Jinishers, are

necessitry Lo oldain exait sive and finish AR the aperations, except squeczine,
produce waste, and dust is created in some. The dust is heavy and sticky and
less likely to fly aboue than dry aslestos dust. The amoaut ix considerside at
sawing and grinding wachines and leculised exhaust draught. to remove it. has
beeu applicd—in same caxes with much success—and is always uecessary,

Inverted howds ave firted at band saws, just below the tables, the dust being
drawn tllu-uugh the small openings in the table guides. A powerful draughe is
essential.

Grinding and linizhing wheels include. in addition te ordinary Suwle-disc
inzchines, two-disc and vertical spindle segmentsl srinders, used for Tat lnines,
The hoods Ly which the deaught 1s applied ta all these types ave similar to those
applicd to the same machines when used foc metal grinding,  The pesicion is
similar as regards linishers. a hoxd being fitzed in line wigh and at the back of
the band. A baflie plate to prevent dust being carried past the hood Ly the high
linear speed of the band is a neeessary additica. :

Special linings and anti-friction bushes are moulded frowm disintezrated
imopregnated waste. Some dust is created in the filling of moulds and cificient
localised exhaust draught may he neeessary.  The articles are shapad and finished
as just descvibed. Rushes are turned and bored in lathes, with production of
waste and dust, but exhaust draught is not at present applicd though possibly
necessary.

{¢) Paciking and Jointings.

Engine packing is cither () * cloth '* packing Luilt up Srom cloth, usually
rubber preofed oa boilr sides, fandling of which daes pot cause dust, and
(&) " rope ** packing made {rom: varn, ac braiding and plaiting machinerr, as
used in tcxtiie factorics. (1) Negligible amounts of dust may arise at the
spreading machine, from the anproofed cloth, and, in hailding up, fram material
proofed on cae side only. (V) ** Clieeses ** of yarn are first resvound on boishins
for the braidiug and plaiting machives.  Simple winding mechanissis ave usod.
Some little dust is produced; special preventive mensures will usually not e
necessary.

Tlat packing, kuown as ** grummet,'” is made, on 2 smail seale. Srom asiwstes
yaru, threaded on a needle and wound in and out by liand, a5 balls of woel are
wound. This apparently incignilicant process causes suliicieny dust to cover in a

short time the hair and clothing 2f the woriters and shenldd Le dong ac a canopied

4

beach provided with localised -cxiaust arrangemenis.

(f) Asbestos-coversd Elcctric Cordactors.

Electrodes.—Llecirodes are cither wrapped with varn, the usual ncthend
or passed through paste containing ashestos Lbre, varn beinyg wrapped upon U
coating. The former meihiod is usually achievad by o suill high spoed stin :
machine fitted with a flier curving the speols or babbing of varn, the wi
travelling axially throvgh the tier.  Treztmene with cunsalidati
straightening and cutting o lengrh follow, ail doue st the stranding madune,
Alternatively, singic clectrodes aay e wrapped by o simyde windinyg mevintniam,
hagd-operiated or power-driven.  Paste-coverad elecirodes are also inade singiv
at small extruding machines, 2 dicr for Tecding the yarn being licted belund the
extruder.

After drving, a shory fength of the coveriog at cue ead ix gronnd awav.
leaving the lare metal necessarv for nuling ok A enntact i the Lolder
when in use.  Small abasive whoedis, s englostd, are used.

is

Small amounes of dust are prajecied
ably (o requre the adention et spectal prg
n grindieg cwdn and eleen axhianst vonCiatnag Les
where pewsded, s capabic of i_l::: . ! ¢
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Preparatany processes .i“ preate making ifu;!udc (i) dry grinding of harized
asbestos Uy swall vertesi doc grinding wueds, ted at the centee reom o happrer
above aud discleuged Tran the peeiphiery nta o box bejow, sd (1) latad aines
of the ground nutertals at a Leneh, fuvolving empoy ing vut o dry material ingg
pans.  Dust is producel tie amount being considerabde in grinding.  Licde
precaution is trion, The provessos mught be accomplisiod under aliost ens ey
cnclosed conditions, ulicient exliast draught being applied at points where
dry matertal i~ exposed, ¢.g., iu feeding.

Rewinding of yarn is sometinies necossiry sud primitive arrangements niv
be used, the practice reicrred Loon page 23 betny follawed, and as a considerahlc
amount of dust is produced, the practice shoukd be given up.

Cadle and Wiring.--Ashestos-coverad cable amd wiring coostitute a small
percentage of the autput of the cable factorics.  The yarn is braided and plaited
on the cotductors at machines, not veserved for ** asbestos * products, similac
to thuse nreviousiy deseriiad., Revinding of ** cheeses, " as received from asbestos
textile fuctories, is doue av universal windisg wachines,  The amount uf dust
evolved is small, and special precautionary measures are apparently aot required.

Ficid-coil Wrapping.—TFicld coils for electrical machineey are wound with
asbestos tape by hand at ordinary work benches.  The process dees not give
rise to appreciablc quantities of dust.

(g) Iiiscellancous.

dlouldcd Goods.—Some clectrical insulating fttings are moulded from
varnish-impregnated fiberized ashestes, prepured aiter thovough dryivg in a
mixer and ground iu an edge ruuner.  Alteraatively, impregunated serap, ground
in a rumbler, may be used. The preparatory provesscs on (Try or practically dry
material ave intermiutent, and involve sack emptying, shovelling, -::cig?:ing'-,
filling wud empitying shallow trays. Thev ave wurried on in an open manner
withoul spectal prevautions execent (hat as regards grinding, hangiug curiains
may be usad ac the erdge runver, and the sctwyp rambler is enclosed. Dust is
evolved in the processes mentioned and locaiiseid exhaust ventilation should Le
applicd to efieet its removal. with, in adci‘i;ion. cficctive enclosure of some hand
work, e.g., emptying of teays into wmaddiings cosld be doue iaside a eabize:
provided with internal arvacgements for socuring the trays and an external
handle fer wuening them over.  Loczlised exhaust may be uecessary for final
trimming if done at abrading wheels.

Mculdced articles innde in other trades may cuntain but a anall proportion
of asicsios, although a large quartity may be used. [n onecase the ashesios
is sicved after drving, betn operations hetuz doae i enclosed machines, aud,
in addition, dry mixing, done in rotary machines, znd puste mixing, on open
ralls, as i rubber works, are also requived.  Frocesses curried on with ame
risk of cxposure to dust include empeving of sacks into bins, flliug of trays
for drying, feeding at the sicve eleviior Loppurs, the dry mixer. agd the rolls.
Localised exhaust is applied ag (1) the elevater hopper. (4) the storage chamber
above an interiediate hagging jaiiut, () the dry ruxer, and (0 the rolls.  Morve
efficient areangements appear o be desirable tar (v and {£): the feeding of the
clevator mighe i dene under cuchecd conditivns if a enbinet as mentioned above
were provided into which the travs could be inserted. laocalised exhaust is
necessary at storage hins.  Tinal trimming of rough edges is doue under eflicient
exhaust denught. .

Other processes of compaentively minoe imgv'nrtnnre. e.g.. ;xsbcsms patty
mixing, in which there is handing and feeding of dry waterial in preparatory
processes. will call for precautions as previousiv descriled {or similur work.

4. =Sacks,

In a fow cases sarks of ~:ilcloth or othier elosely weven material ara ased
inside the fuctaries,  Sacd ro miteh fo b prterred la thm'.n.l;:n!(- al
ordinare material, which & " and gives rise to dust in landling

5= Crranine v Wonis, MacNiey asn SRS,

Soige Dacturies me kert oo awee Jeande stote than others: but Ia s
elamdarte mpd s Dl i e desie Bl genernily! ‘.\"--~i,l\"-."n"::!'::_- :
dry et o Te i o sl Heturies, bt in mere ciectively dinne o s
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cases than in others.  Casuwal cleaning may atsa be done during the weck,  The
dust which wathers moweek renders “eles AN VSEY disty operacion., Youn
workets iy he seea an earding mackines Loashing dust it the air fram e
covers, cic., in considerable amount, near other workers.  Some firmis hive

Justituted prore Trequent vegtibiar r'h..mmm and more satisfactory methada b_\

damping hefoes sweeping.

Vacuuw cleaniog -methads have not been adopted and such methods scem
to be regarded as impracticable, bat this can baedly be accepteds Poreable
vacutun sets are cnnstantly w-ed with great advantage in ather clas=es of warkia, .
&g, eluctric cable factories, by adult cleaners who keep the wmachines, Dlane, o
serviee pipes. ote., thoroughly clean. '

If vactum methods are not adopted., well oreanised daily clmmuﬂ by adults.s
using damp methods for fleor cleaning. should bz the rule in textile factories.
A water supply with suitalie hose and spray consectians should be provided.

Débris produced in .\s‘nc-ma-c*"ncnc sheet works under mnist conditions mav
become dry and canse zeneral dusty conditiona.  Cleaning should e so fiequently
done as to prevent this.

The cleaning under machines such az loams and urrls entails callectine
waste of connder.lhlz. valne. done at pre<ent by hand.  Vacunm collection should
be possible : in principle. it is already nsed for remaving side waste at finishing
cards. The sound principle of collecting card waste, “through floor opeuings,
has been adopted iy one new factacy. and might be followed in others, with
automatic collecting arrangements.

Sack cleaning is done in a few large workz in enclowd machires, involving
some risk of exposure to dust in filling and emptring, notwi !mandm«- the
uronnon of localised exhaust ventilation. A t\']‘c of “* axiausted * machine

which Jdoas not invelve such work ia to be preferred.

6. —SUMMARY AND RECOMMENDATIONS,

-Asbastos factories and wevlsliops cover w great variety of processes. Tlhe
premises cdifier widely in strustural femturcs and :u-e :‘cn"eﬂtml in many cascs
with machinery or material.  Provesses are birgelv carriad an in cline assotiaticn.

Dusc is praduced at many kizds of machines, in hand proccss work. aad in
simple mczdcm..l aperations, parsicularly in emptying e::laug chamtbers, and i

~y - .. R
all handiing o ** Qherized asiostos.

In textile l"L"Ul‘IL‘:. pure ashestos dust is cantinuensly pe r.lme .
amounts, at all idwe principal machines.  Carld strinpiyg, @ very dusty o1
is usually cfiected by hand strickles.  Fasd mixing of dificrent grades and

varieties, incidental Lo cpc:-m: provesses, is alsn dusiy,

In pon-textile factories. pure . T ('ns( ix preduced at opening machines,
in feeding machines, in llh‘lnlll" Tilst treses (@ dusev ! .md PTOCES),
in incidental ha wd work. Dust. ‘null'.'n e -’v onre ashestos, is preduced
finisliiug operations, c.¢ . sawing, grinding and aiher abvadiug of asiostas
prodncts.

The :lppruprmlc netheds for supoees-ion of dust may only he ful! d..:"-
mined when the harmfal clie: ts of w-.m. rativels low concentrations of asics s
dust are daly appreciated. Vory dusty nrocesses will not fail Lo ke rouvny
but in peacossas sueh as spinning ud weaving, in which in ather 2x:

fne,
special methods for dust coutral are nat required. due precautious -..—e aiwn
sary.  The astestns manainetirers are cleariv eantaitad with the poceess:y
attaining conditicas in their induars which will cusure mmel ess zius( N
atmasphere thin cro sarely be tolerated in many cmparable tades not g
asnestas,

The prll"""'l '“""-r-fi- for o cantval "'n AL e

1

(&) -vm agien af ot "‘~ s mehnnici ! wethings for hand convev.. s
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~ Each of these huas its particular sphiere of ntilitvy, and the pacticular indica.
tions for their adoption are put forward (ntee @ia in the recomendations helgw

RECOLIMENDATIONS.

(1} Application of Eficient Lacalised Exhaust Ventilation at dust-producing
pointe,

-

This measure, of the grontest impartasnce where manufacturing and incidental
processes aceasion cscape of dust not coutrollcd by enclusure or ather measures,
18 necessary lor i—

(@) Dust-producing muchines, c.g.— .

(1) Crushing, disintagreting, teasing and  other opeuing
macliines; sicving machines; fibre grinding machines; drv mixiug
machines; volls {fed with dry mixings.

(i1) Cavding machines (to suppress dust from cylinder and
doflers, caused by stripning and grinding. in addition to that pro-
duced Ly carding): card side wuste exhaust machines; looms for
dry weaving; stripping aud grinding machines: other textile
machines, if the dust cvolved renders this preventive measure
necessary.

(iii) Sawing, grinding, trimming, polishing and other abrading
machines, used on drv asbestos products.

() Freding and delivery lattices, or other coaveyors. at machines or
other plant; {ced hoppers at clevators; bagging lattices; feeding of dry
material at wet mixiag machines. .

(¢} Cluunbers, containers, * eycloue " hoppers, or other caclosed space
into which fiberized asbestos or mixtures contzining it are delivered, or
pass.

(@) Weork benches, e.g. for mattress making, waste sorting.

(¢) Various hand operations, e.g., sack emptying and illing, weigh.
ing, mixing.

This is the principal measure hitherto adopted. and is probably that 1gost
generally apnlicable. Tr haz been apnlied to some ouly of the sbove machisges,
and appliauces. bat aov to haod worls, The wethiods of applyving the exhaust
drauzh:, and oilise associated factors, are beroming more efiective, bus there
ars fow fully satisfactors planes.  Special difficullics remain to be overcome iz
sOmZ c25C3, C.g.. looms, mixing. matiress maiding., If not- surmeunied, a2
alicruative, viz., general veutiiagion of ] high standard applied so as to draw the

~

dust-lacen air away from the warker. shionid be peovided.

(2) Substitution of snclcsed mechanical methods for hand convayznce, and for
dusty hand wark geueraliy.
This incasure-—

{n) avoids depesiting material in chambers, intermediate filling and
emptying of wacks or skips. hand teeding o machines, and other incidental
hand warde:

{b) permits of final {iling and weighing. under the lease dusty con-
ditions, of matcrials far dispuicl:

(¢) readers exhaust draughi wore effective, or, in some cuses,
UBLCCTEATY. )
ie alrendy esplaves to somie exteat, and its further application, wierever

It is already suxplove:d o some . Pt
possivie. 1s zreatly 2 e desired.

() Tgoctiva encizrare of dust-preducing machines ard slant.
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(4) Substitutica cf vet metitecs for dry.

To reduce the dust given off in cortain processes anel work, e.g.,

(e) a considerable amount of weaviug;

(6) mattress making, by wetting the covers hefore filling, and by frequent
wetting of fluurs and benches;

{(¢) final sawinyg, and other machine prucesses, in ashestos—cvment sheet aud
Lile factorics, beloare the prepared auterial bas had tinre to dry; ‘

(@) works' clexning, by damping {loors and banches, befure brushing or
sweeping.

This measure might be adopted Lo a greater extent than at present.

(5) Elimination of ceriziz dust-preducing appliances.

Cestain appliances are used in a few warks, sometimes with a measure of
prevaution, but which emit ek dust, difficult or impessitie to control by eliicient
enclosure or exhaust draught. They should not be retsined unless effcctively
wodified.

‘(@) exposed dofier brush at carding machines;
(3) card side wasts exhanst machines, delivering uuder pressure;
(¢) certain willeys and teasers, particularly old machines.

(6) Abandcament of Settling Cliambers in Xlaaunfacturing Processes, to the
utnost extent.

™ - < <
(7} EZactual sepamation &

Y]

rosczzes f0 Dreoven! unnecsssary exvosurs o dust.
New factories should be laid out so as to aveid exposing worliers to risi

e

from processes upon which they are not engaged.  In particular, there should

be efiectual separation ci— .-

(a) opening, carding and weaving, frow cach other, and frem aay
othier procoss; .

(V) spinning.
not causing ansc:

(¢) mattress making. from all other wark:

() chambers, containiug Sherized asbestos in hulk, and dust setsiing
chambers and zppuiratits, (row any workrvom.

doubling. plaiting and similar processes, Irom work

The separation of mattress making shonld le adonted in cxisting works.
and oilier sepuration referred to, as fur as practicaile.

(8) Wica spacing of dust-preducing machines in new {astsries and, 2s {ar as
praciiczble, in axisting works.

This mensure waunld biring alwat permanent reduction of dust conzentration

in the airof the worlirrom as a whede. and provide nnpeoved eleaning facilities.
(9) Use of sacks of cloza taxture matzaricl for interznal work.
(10} ERciext cleaniag system with wids uss of vacuum metlods, (Jee aiso (4).)

(11) Storage of asbesios and otier gaods to be outside worlecoms.

(12} Dxelnsien ¢f young parsons Irom speciclly dusty work.

Note.--Darticuia
Part] w!
1s el 0t ae-odd.
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Nomi oy Faaavst Voxioartioy ix Asikatus Wonks,

Some exhause Panis are caretulby designed and ressomablv oflicend, bat
some are illdesigied and inctticent: othiers, agam, do not eficet remaval of diat
to a suflictent extent. “Uhie dennghe miy not be applicd as cloacly as possible <o
the dust-pruducing poings, ar way be too werk.  The emidssion ot a vialde dust
cloud at a paint where esizause ix appited s @ clear indication of Headedquey.

Extensive alteratinns al existing plants may procuce serious loss af officiencs.
E:dmt}st provision {or new machinesy and processes should, therelore, cenerudiv
speaking, le made independently.  While advantages result From deaiing with
many dust-pruticing poits, by asivgle extauast plant, a sumber of sel (-contained
plants, with indopendent funs and ~ettiing appacauts. is often more eficctive,

Exhaust veatilation applicd on a large scale entails continous removal of.
a considerable volume of aic from the roon.  The supply of fresiv air wuss be
anple or the cfliciency of the exhaust veatilation wav be eeduced. In winter.
the woskers are liable to bring about this result by elusing windows and doors.
Plerum ventilation capihle of supplying the volume extracied, the incouting
air being warmed, may therefore Le desivable, where extensive exhause planes
ere installed. v

_Efficicucy of au eshaust ventilation plant may be greatly reduced by in.
officicnt dust-scttliog methods.  Each (an should discharge into an independent
sctller. Setiers adopted in ashestns works include cvelones, large chambers

" comnected with creloney, large chamberr enclased with sacking ot other filtering

material, and bag filters. Crelones and chambers are usually well ssparated
from worksoows.  Bag filters are now heing commonly adopted, for suall insial.
lations. These filters and ** balloons ™" are sometimes placed inside warkreoms,
a bad practice. They are best placed in frecly ventilated rooms, cifectivaly
separated {row workroutns.

Filtering fabrics fov settling dust gradually becowe clogged: and as this
effect increasces the exhaust piant becones mmore and more ineflicient. the velume
of air moved by the fun being veduced.  Such setiloss mese therefore be kepe
clean.  The wsual practice is to beat the finering materizi.  Arrangewents for
shakiny bags fruwe outzide. or automutic shaking appuratus are nol provided.
Ashostos dust dues 1ot appear to be <o diflicult o detach Srom suitable Sltesing
material as sowme dusts, but mach dust is praduced in besting.,  Efficient shaking
arraugeents, avoiding this expesura. sioald be provided if thiz method of
settling i3 retaived.  Sowe frms strongly supnert the view that it should he
given up becanse of the diifivuity of wainiuining the exhauss plant ae the hizhost
eficiency.  The matter mwerits carefnl consideration.  In particuiar, the
efficicncy of the exhaust plant sheuld be kept under cunstant observation by a
responsihle person.

Crelones should be eff adequate dimensions.  The combination of chantier
and ciclone is used extencivelv. the fan discharging the air inta the chambor,
ta which the cvelone inlet is connacted.  The efficieney of this arrnngement sheald
remain practicaily constant.

E. R. A, MEREWIETHZR.
CIOAS. W. PRICE.

14th Macch, 1920,
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