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UU(Jui!5 

110:'11:: OFF1CF:., 

1'1t1, Marcl,. 1030. 

I suumit herowith a Ht'port by Dr. E. n. A. ~Ic"cwct_hcr :tnd 7\lr. C. \V. 
Price: on their inquiries into I,he hcalth-colillitiou!'i of lile asllCsLos iminstry. Dr. 
McrcwcLhcr's ill\'c~ti~ati{Jlls on the lllcdj(,~'ll side arc of ~';I'cat scicnLiJic ,'aluc. 
TIley establish the 1':1('(.s that the illhalntinn or nsbrsto" dnf.;t OVf'r n period of 
Yl"IU'S n..'~lllts ill the (k~"c")pmcnt of a scrimu:; type ('If filwosis of th!". IU!1gs, th:l!' 
the {It'w~loPJllcnt of t.he (lisl.';\$C vnric!': in Jircct. proprJl"tioll to the I('n~th of the 
expolmrr to dllst, ::md thnt SlIsccptiLility to the di:;;cnso is not nITedcd either by 
ngc or sex, 

The ,'omed" for these ronditions is to he found, ns iu the (:.0.50 uf so lIm1l\' 
iudusll"inl rlisc:lscs, ill the snppl'cs:;ioll (If dnst, The j;lOl'nuu part of th" f:cP01:t 
inrJirntcs lhnL tltis poillt has onh' rcc(,IIt1\" he(',n nppl'ccintcii. In tile non·tcxtiJt, 
section of the inrlu:'t.1'Y. no serious (liIncltiLics n1'i50 as r('~;\rds the npplirnt.ion 
of exhnll!lt. ""ntilnlion, For the textile 5er-ti01I, it i~ ""jlk'llt tlmt n ... nod tlenl 
oI experimentnl work will huyc to he ranierl out he fore rnmplctcly ~ncccssrHl 
velltilntiug npplinnrC"s nrc cvolved cficcth-cly lo relllove all lhe dust. 

I hal'e t.he hOllOIlT to be, 

Sir. 

Your obeditmt Servant. 

GERALD nELl.HOeSE, 

II.~L Chief In:;;pcctor of FOlctories. 
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Report on Effects 01 h.sbesiD~, Dust O!l ~:le Lu'.~~s and 
Dust S"uppressioil in lhe;: Asbestos Il1l1uslry. 

Ulitlv10 
PAIlT I. 

THE OCCUltltENCE UF I'lIL:I[QNAHY Fllll:O.';]" .\:\1) OTlIE]( 
PUUIONAIlY .\FFEC')'WXB IN ABU!l:i']'U:; WOl:KEI(:;. 

1.--INTr.OllUCTION. 

This Report i!l b:l.J;cd upou the uata oUlaincu ill nil c.,tt'lI.~ivc ill\"f:~sLit;"lltioli 
during llJ(~ yC:l.r1'i ID:!i4 nIHI HE.!!). Tile ilHlllil'Y W<lS iniLi.-tl,d Ly the IncLory 
Dcpurtmcut of the Home Oflh:c ftll\owill~ the Jisco\,cry ill Fcoruary, Hl:!S. fit i1 

cn.sc of lllln·tubcr("ular Ilurosis of t.he hlll~:i ill all i.l:s!Jc"los worker, of sullicicnt 
sevl'rity to necessitate trcn.tmcllt in hospital (Seiler's C:H:C'). 

l'rior to tbis, this l)cparl.mCuL hold kilowkdgc of tluly two deaths of nsbc!itos 
workers. nbont wholll the)'1! Wa!) c~pcrt opiuion th:1t the inhnbtioll of :lsbcstos 
dust hnd at lenst c(liltribut,:d lo, if not c1\l\sc(I, the f.,lal ulltcomc, The first of 
these, lIow_referrc{1 to :1.5 t,ha .• :Molltilgnc ~!url'<lY Ga:,c," occurred ill lUaO, 
Imt nlllha.t is known COllCCI'11illg it is cOllL:lillCd ill the cyidencc, gi,'clI by Dt', 
Mfllltnguc lfurl"flv ill l!JOG, bcfOJ'c, the DCJl:J.l'L!1~Clll.;ll Clll\lll1iucc all l.'ollllJ::m:nLiou 
for lIidllFlrial ])isenscs1

, III this ca~e po,~t murtem e~:l.I11illtltion confirmcd till! 
clinical Jingnosis of extensh'c nOIl,tllbcn:ulur ptllmOlJ:ll'Y fiurosis, TJlc sccmd 
(Cooke'll Cnsc') occnrrctl in ID:201, Hl't'C', ,llt]lIJllgh Cooke' and ::;Lllnrt l\lcDol1:J.l(P 
were of the o,Pinioli thnt the 11lllgS showed :l. J)I'ogl"C's~i\"e dnst Iilwo!'iis tog,'thl'r 
with n chronIc tuberculous inf{'l'l,ion, the C'tiol()~ic':'ll 1'c1:ltiol15:hip bct.wct'!lI the 
illhnlnLion of nsbcsLos dust And libr,,:;is of thc lungs would have beell stl'cnbth~11I.!d 
by th!) .o.u~E'ncc of a.. tuberculous illfcction, 

An early survey of the im.lu . .:;tl'Y in IDIO-ll by the Departmcnt did not ciili­
elo~ nny e\'iclence of the (:xist.cnce of a serioU!. hcn.lth hnz:ml in the inrlnstry. 
biltMmc cxpcrim(mts on :mimni:; cClnllur.tccJ inl!l12 by ProJ'cs::ol' J,?\L Hcnttic 
of Shcffield Uni\"cl'sit~· for the lkpnrtmcnt shower.! t.hat tlle inhalatioll of :l.sbestos 
dust ,vill ('.:luse a miJ4 degree of fibrosis, 

When, therefore, jnve:;,ti~:ltilll1 of 8cilr:~I"s C:l.I'iC show cd th:J.t other iDdllStril~l 
a.nd infective causes of fibrosis could be! eh·fmilei), e~cllltl(!(l. t.he necessity of 
deciding whether the snpcr\'cntioll of Lhis dis(,:1sC in nn nshesto!l workcr was all 
exceptiounl occnrrcncc, or c· ... idcuce of n gravc health risk ill the imiu:itl"Y, was 
a.pparent nnd tile imcstig<Lt.ioll referred 1..0 was uudel'tnkcll. 

2,-EFFECTS OF IRRITANT Dust' UPON THE LUNGS, 

The most impol't.nnt 10c:l.I cITects which Olny follow the inb:llntioo of dust 
include pulmolliu'y nIHl hrollchinl (.'ulurrh, :tsthlll:J... brolldlitis, fibrosis of the 
lungs, ::Ind ~ccondarr chanITcs, slwh as cmphy!\Cmn, Inenl or diffuse, These 
ehan~cs in t.ho lungs, whiclI. llI:W bc looked upon ns n. measure of the criarts of 
the hvin:;: tissues to repel or iucn\·L'Cl':ltc the irritnnt particles of dust, neccssarily 
cause int('1'ference with the gcncl'nl "cfGciellcv of the lungs, The impnil'Ulcnt of 
functional C:l.pncity mny be slight or f.C\'crc', :llld tcmpomry or pCrnlallcllt, 11e­
pending on Lhe "Varict.y or du:;t. nnd 011 other fnetors, such ns eODcelltratioD 
of dust nod length of c·xposure. 

Moreover, indh'irll1nls whose lungs hn\'c been affcctcd ns the rcsult of the 
inhalation of somc rill!':.ts, show nn inrrcnscd sllsrL'ptibility to thc snpC'l'\'cntion 
of rcspirutory infections, such as tubcrculosis or pncumonia, 

Fibrosis of tbe IUllgs is rcco;;uiscd to be t.he lllf)!>t importnnt lcsion c:lused 
by the inhnlntjoll or dn,;t, nnd thr. pl'onCIlC'ss or ,~ol"kel's with n. dust fiiJr'osis lo 
be nlTeeled with pl11tnnn::lry t1l1>CI'rulo!'i!'l h:ls beC'1l !'lhnwn 10 00 t.he lI1ain ca.u~:.· 
of the illr.rc.1.scd IIltJl"taiity I'ntc from the latter tlil:iensc in l'cl'lain dU~I.j' Ol-CUP:l· 
tlona, .... .. 
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TIJi:-1. lriad-c:\p0:,l1re 10 dll-:!.., lilJ]'(lsis Ill' tlte 11l11~~. :i1\d hi~h Jl\ot'I;:l!~y r,1tc 
frolTl JlIl111\1l1\;IQ: r.1I!,('.I":ld~));js.··~\\.:lS f(J\ltu\ too 11:, ('IJJllI::r,11 ,III :~ 1~llIllha pI b.r~\' 
:lnd iUIPOl't:llIt. lJ!fii1.~lrll'<;. nlld JlI all of th;:lll the dll.~(. lllt.:rllIlm:tLcd ,,',\:, free 
cl'p;lallinc !'ilil'a (:::'iO,). 

Th,,!';t! fC:llul'C' ... wt'rc )lot OhH'I'\"t'd, 110\\"(,:\'(,1', in otll('r il1dllsLrirs in which, 
Wlliio thcn~ W:1." CXpO~lU'C to 5ilil'l'(l11~ du~t, [1.1e ~ilic.n. Wit::: found to txi.;!" in the 
combinC'tl forlll:\s a silH.'atc alill JlUt. in the fl'l'c {'OlHhtul!l. 

ThuR, shortly, fn'c silicn (,[1111(' to he 1'('~!aJ'd{'tl :l~ the prc.cmim,"t en:l::c 
of inul1!:trinl m.'J'INi~ td t1u,\ 11l1l~~,,; :wu a!; .1 lIo[alJlo L.ld~lt· III tl:t~ pn~llud.HJll 
of the c.",:,·(l!;~ JI10rlnlily rnte frullI plthnon:lI'Y LU\)CI'Clllu>'IS In tert:llit 1l11!U,jIJ·:C:>. 

Whilst the Jllllll1l:'In:lry filll'o:::is jlroducl'd by free !olilie;l. (Silieosi!':) h:1S Lew, 
and is k-iilg, miu1l1cly ~lI.\'c'~tigOlted, tht" P\:tl'lttinlit,il'~' ;Iii Iibro.:;;is producers, 
of <illst other thnll frt'e slilclI h:n·c lint l~l'Cll Iully CXplOl'cd, :1lthollgh It. nJ1pC'nr~ 
ccrtnin (.hat j:omo othel' inor;::nnic dUM!; ('nil, nnd SOlnC'. l':IUllut, prouuce libl'()si~ 
undcr t.hc condi1inn.c: lllC't. wilh ill illlJl.1stl'Y· 

Tholt a serious, O\'Cll fal~l, drgTCe ('If fibt'osis cali be pl'od1lced hy sOllle 
of thc..c:e other dU!'its hns not been g'l'ner:lllr :tPIJl't'cintcd, ~tlthough 13:'Hl!t<lm ill 
a tbougHfnl paper l has drawn IlttClLlioll to titis point., in I"cp<)rtin~ iT. fatal Co1:'C 
of puhllonnry fibnl!'iil:i c,lUsed by dw;{. of illl ol'thoclnsc I.msalt contnllling no free 
aiIien. 

Tho Natllre (If Asbc.sto.s.-Tbc fibrous millern}!!. CO!lllJ1CJ'ciall,r known :\S 

asbesl.os fall into the latter gr01111, the ~ilica bcillf: rombiucll with I1Ictnllie l;;::,sl':'i. 
mniuly lDn~Dcsiuru 01' iron nnd, tu n IC~$ extent. c;lieilllll, sodium 01' nlnmillilllll, 
'fhe tcrlll IS a collective name ;lppli\~d to a variety of .!'iJil:nte minerals which 
diffcr frol1l ench other in chcllue:!l cOlllpo~ition nud phy~i('nl propcrties but 
rescmble one another in their Iincl" Hbl'ons llnlul'c and lIexibilit.y, 'fllt'ir v;tlue 
depends on the raeilit~- with whieh t.iley call be split. up into long nnu flcxible 
fibres for spinning nud we:tvilJ~, on their rc:>sil:itan('('. to hC;J.t nnd neid~. 'l1ld Oil 

their jllliulating propertics wit'h re!>pect to hent <llld electricity, VariC'1 ies of 
asbestos po);~ess the.ce ('harncteriiil.il~!i in difieriug dc~rce. 

Prnct.icnlly spenking, :l.U thnt 1;ncs undcl' the 11311le n~bc~tos in comlllerce ;~ 
either f1hl"Ol1S scrpr.ntinc, or n. fibruus mincral of the horllhlcndc group, of which 
the most impol't:lUt arc erocidolit.c, amositr. and trclllolitc. Serpentme nsbt'stos 
or ehl'yrotile is es~enti:Jlly a hydrntcd silicate of mngnc!:iutll, contninillg- little 
irOIl and practically 110 C'aicitlln. Thc hornblmldc viT.rictjl~s cont.niu 1c~s mll"'­
nesium anti tlsnnJ1y- more cn}riuJII, nluminiulIl Ilild iron--<:l'Ocillolite ~Ild tlmo~ite 
being mainly ailimtes of iron. 

3.-SCOPE OF THE b·Y£STlCATIO~. 

Asbestos is "ery lnrgcly uscd in industry, being an impol'tnnt consfitllent 
of maUl diUercnt prouucts, The diversity of inuuJ:;tl'i-es com'cl'l1cd lllndc it 
essentia. that SQJ/le rCi>triction of the field of investigo.tioll should be decided 
upon. 

The manufacturing processes ~drected fnll mOl'e or less sharply into t"\'\"o 
groups (1) those in whir.h there is exposure to pure nsbc~tos or n~l)c::;tll'" mixed 
with n. Ycry smnll pel'c:entnge of cotton or other veg:etnule fibre, awl (:2) those 
in which there is expo:;urc to n. mixture. of dusts, of wbich nshc::;tos is but onc. 

The former group COlnl)riscs, in the m:lin, the textilc branch of the illtiustI'\', 
& br1LllC'h mnJlUfnl'tllril:g Insulating materials from pl':l.cl.icallr pure asbestos, 
and SOlDC prclilUinaq proccs$Cs in other brunelles. 

The InL~r group includes n. Illllllber of pl'oce~!'ie~. il.1 which tJ!C proportion 
of nsbc:-;tf)!l In the dust c"'oked ranges from n. Ilcglwlhle quantity 1Jnwnrds. 
Since it is impClssible to cmlunt..c tile eITect Oil the h~IJ"s of mixc({ dusts of 
which <l!:ioc<;tOS'ci\lst is ollly one component, until the n~tic,)l~ of asLcsll)~ dl:~t it."c1f 
'vas dctc~milJed, the cxnllliU:lLion of worl,er:; (OF the PU!'P'''se of t.hi::; .cl1fjllir~· 
wn.s I'cstl'lctCti to wtlrkpr:-; C'.111plnyctl.1Il proces::.eii 1I1c1nded III g:I'OI1P 0), III I)tlwr 
worc!~. to workcl's as n~nrly :IS po:-;"Ible cxpo!'cd to the innucu::e of I'llre a"'J..(':-;t(l~ 
cluJ:;t. l:"urtheI'I110re, Ihe cli'cd:-; of pl'c\'ions c~pnSllre Iu olll1'r ir;·jtal'l. dli:-ts 
~mch nil l.hat of free sili(:n, had to he cxcluded. ' 

uuLJuJ 
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Tlte /'ojllll(ltiOlt rtl lli.<k.--Tlu· ~:l·rt;;"; Jlltllll,:·j' tIl' \HI]'l'l'r~ wllo I ll;') \" Ill' 

cxpo):('ci1o Ih('. inhal'llillll of a,.l'l'~ll\": dii:-.L \0 nil\' ('.\kIlL is UII].rIH\\'l1. :IlId. (l\\-jo!.: 
Lo tbe :;n';IL I'aci...:ty of p]'fJ\"l::-:~c:, rlJ!ln:nH'd, tlll:!'e arr. ill<'lIJ1I'r;I],lc .lillh'1l1t"II';i iii 
a~(.'I.:l'taiuil1~ this !i;":lII'C. :"':01', in r.lt.'t, wlIldJ clIlic;htL'JllIII'nt UII thi!; p:;illL uq 
of nny pnl'l tt'ulnr ynine. - .,. . 

I · I . I . I I ' . UUUvJ t IS at. Il'l'\;'I~, IOWel'CI', wit I l't·~p{'(·t- to L lC'! JI.~~1i!'C rCI"'l';;l'1l111W till' ltlllllhm" 
cOIl;,;tal,jly l'xpo':!'.:d ill lIle COI1I''';C or theil' thil)' wurk tn tll~ i'II!Ill'II~ of pl1n' ('r 
nhll(l"t l)\ll'l\ ashestos liust. S(J!l1C iIlCOI'!:I:'ltioll on Ih;,.; pr,int is vcry (ksirablt,: 
to dH~ek the "u1cl\uacv oj I.ht> salllpk uf wnrl'l:l':I cX[)1l1iul:d, au(1 to cilvi:;'IH'c the 
problem coni'rf)l1LlIlg 'the iudll:->try, ~ 

"'hile oilly n rOIl~h :lp]ll'mdlll:lt.tlllL is po::o~ihl!., it is he1i{'\'l't1 tlmt nl)Ullt 
2,200 is t11('. presr.nt lII11nhel" of pcri>on" in 11d~ (·unlltry (''\.p!1~('d ill tbcil' c1:,il\' 
work to tile inhalation of asb~~to~ dll.~t, either P!1J'c 01' IIdJ11j,,~·d with a slilall 
prop(II'Lion (If cottOIl. It !':houlil Hot he oVC'l'lou\;cd tlwt this n"llre dne!l: Jlnt 
illchlllc LJw cOllsith'rnblc lIU1nlJcl' of w(lrkel'.<; ('.'\pn~.;ccl 10 the illnll~lrc of mj,.C'd 
du~ts of which nsueslos is but onc, :lUU commonly not IIJ(JI'C tll:lll 20 pet' (·ClIt. 

o! the mixlul'e. 

Of lhe:;e 2,200, t.he ~llmJlle examined llumlJcl'C'd 3G3 (excluding 11 for 
reasons refclTCL! to lutcl') or ](j.;) pel' cellt, 

Selection. oj Workers j01' E:wmi-lIalioJl.-The !';el~d.ion nC worh·l'!,; Cor 
eX:l.1nill:l.tion wns not left entircly to ('h:1l1ce, sincc it "·rIS cady c\·ic1ent. that the 
proportinn of tho~e cmployed 1U Y('OI"!; and \Ip\\";"Inl~ in the Illdlll'Lry "';"IS vcrY 
small; thcl'cf(1I'C, in c;"Ieh f:1(:tory lhn~e longcst C'Tllp!nyt'(1 were prefel'l'crl. since 
the importnnrc oC including no ~ullil'it'Jlt salllple of tlli:; gt·otlJl is c\'idcllt. l:c",u·d 
was nlso paid to t.ho other enu of lhe scolc so lIS to oli!aiu inrol'!Ilation n~ .. to 
tho lcnnth of CXPOStlrC to dust ncccs!-;;II'Y before cffeds al·e 1Il00uifc:.tcd, nnd nlsn 
to the pnl't.ic:ula.r proce:::s 011 whieh the worker wns engaged, 

lJy Imlancinl; thc cOlllponcnt groups oC lhe sample in 1I1i" way os lhe 
enquiry proeC'edC'd, it was felt that t.he maximuIIl information would be· obulincd 
in the shortc!:.t time. 

It follows, t.hcrcfore, that ill respect (If icugth nf exposnrc t.o nsbe!"tos dl1.~t., 
thE: componclIt gronps o( t.he sample do not beor t.h~ snll1e rc1o. 1.irmship to c;lI~h 
other :LS the COl'Tc:;pondillg gro11ps of the industry lluciC'r rc,·ie'.':, The !=ub­
joined Tables will mnke this eh~ar. T . .,bl~ 1 "hows the (iisll'ib\ltion nccol'clillg 
to It'ntTth of cmployment (not necessDrIly m one fndol'Y) of if;) wori;:crs, the 
tctal n~mber eng'l'lg"ed on those proccsses ill sel'l~rD.I factories. 'foIble 2 shows tile 
sample of 3~ workers distributed in the saUia ''fay. 

TADU: 1. TAIILJo; 2 

l'trtent:\ge Yun 
I 

l'trttnta:;e Yel'on Numbllf. i Number. 
emplo;yed. of Tota.1. employed. 'of Totn1. 

0-4 .., (;2 '3 0-4 

·1 " 24 .~ .-. '00 25 ·8 ,-, . .. 141 38 '8 
10-)( " , .. lO-I( ... ,. 23 '2 
a-III .. 3'1 a-IO " 7" 
20 IntI ovor 17 ,. , 20 r.nd our " , ., 

Tol.&l. m 100 Totnls ... 303 100 

The enormous prCI)omlCfancc numerically of worl;ers employed under [j,.C' 
ycars is sLrildll:;, ;'IS a so is the very low pereclltngc of workcl's cmployed 10 
years or longer. 

Comp:ll'hon of the two t;"lblc" ~ho\\'s tlmt t1l,· dh.!c.:t of the method of sclec-
tion of worke!'!'. for ('x:ullinnlilll\ j" that the 1111111\ ,·"nll1iI1NI ill cach :-'l1C'cc,."i\'e 
fwe y(';\!'s elllp\n)"IIH'1l1. g-I'OllP is n rl'o;":I"(!.~::=i\·C'ly \'1' pl"opflr1.ioll of tbe If;!~d 
number which ('auld hm"c beC'n eX:lJllilleu ill t';I· lrlkulal' 1:;"(1111" 
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Wit.h :l. "olil.nr,)' t·xcepti!lll ;111 those l~:'\i\1\ljll('tl \\"Cl\' at ","ork all the dr.)" or 

t'.xaltliJL;lliol\. 

l'J,r. Cliltical I1J'!llIIinflt.ioJl. und :illilldll/'d.~ j1dO}lfd.-Thc u;I\,\l\'c ami 
JlUl'pttilC Ill' LIle j1),)uiI'Y wen: t','plaillcd ttl cadI \\"()\'1~1' dlol1\ il. \\"1IS lll'ul,o."l'd 
Lo c:wltlim:, indi\,1l1n.,l1y. ;lOd ilL.; (lr her L'fJ'(\\lenltifJll ol,l;\il1('t1. Each in. 
divilhllll'l,' 1'I'twiuus indu!.lriill \I;I;llll"\'. sllh~(,'PWllt 1,.0 1c;lyil1~ :Sl'll!!!)I,. "as Llotcu 
ill clctail. This W:J!\ l~~";C'l\finl ill 1II'licr to C.,dnde. ('~l't'l·la1\~·. tIll: l'l\cvt uf 11I'\!.­
vialls wIII'k iu all)' of the numt:l'()u.~ p]'Ol·r.~~'l.'l' il1Yllhil1~ C"]lt1:-;1I1't' tn fl'l.'t~ ,::i1il:~\ 
dust, :lilli, loo n ll~::s mctcnt, the rlied (If fltliL'f dust:>. Similarly, l\1(;- ill­
tli"idll;'\\'}; I1\cdicnl history Wi\S sL:I'utini~ed t'nl!11 d,ildhuf.lll 01l\''':lI'Il~, to ckt~nllille 
Lila pIlYliir:tllcvl'i ('11\ entry intll the. indu::;tlY and :.w)' !;ll~!;cqt1c!ll rhaugcs. 
Particular nttcntioll W;lo; paill Itl :It'(ofJlIl1~ of jlll!1Il01H\I'Y rl.ll·nclIlg. sume of 
which, like nl'lthmn nml hrollcl,ilis, Ill'C (:nlIlIllOH enough il1llml~::'t. 11,0 g!.!Il!~I·nl 
popltlllLiClll. ,"ct nro also !'Iln·.:-;pcrili(.; l'iigns \,r il'l'itnt,irm rnn~·d hy the jHll;11,,~ioll 
of dust, wlIl1,.;t- olhe\':;, like 1lI0llCIIl.iI 1\lIcl P'i('UIIICI1Hl, OIL',! n~,::tSlOllnl\y f!JUo,,"cd 
by n d,·,t:"l·I'C of pl111lHllHll'Y fibro:o1i~. \Vttl' !>.C'l·yil-e. jf all", was pone illlo, c;,pceially 
;!.s to whelher thC'.rc "'os nny 1,isllU'" of the wN'I;:eI' il:lYing J.IC'en t\ gns caRualt\, 
at 11m' l.i1ll0. The fn.11lily n-nl1 P{,l'~~'Hll lli,<;tnn' ill 1'l.':o1l'{·C'.t of jJllhllOnal'Y tuuar'­
Cillosis w;n' ellqllil'c<l into', and :lIRO :\R to tLny {'icLC.(, n~$ot"intion with h.no\:;·n rnseR 
of thitl di.<;.e::1sc in fri(!]l{l~ nr rclatiyc~. In ::l)lll'nachin~ t.he IJt'I·tillC'nt sllbjcl't. 
of symptums, grcl'lt {':l.rc Wi'll' tl'l\·:CII to (woid cadin,:; gllc!"tion~. c!;rc('inH~; in 
cliciLillg inforrnntion n.s to t.he. e~istcllL'e or any \1nd\1C'. :.:hortness of breath. 

Thc netllal de:.tnils of the physic:II c:-;':lI11i!l::ttiun (\{I not cn.\l for comment., 
inrl~1TIt1t:h :l.S tlu~y follo\\'c{\ the u!o:u:ll lint's of n delni\cd CXrLllliurltion of thc 
c11cst, witll tlbF.ervl'ltions of the. gCllol":l1 ht'nllli !\IId of the cOllclition of tile tlPpCl' 
ail, pDssngcs, 

Reference must be mnde, h(lwe\·cl', to the standrlnl ot' llonnniity ndopted in 
a!;J;(>ssing the stole of the .lUllgS. The u.pPl'ai:.'cuH!IIt (If nn)' departurc from the 
l10rmnl ne1,'cssnl'ily pre-supposes tIm cxistcncc of such n. standnnL Eyer..,. 
clinicinn hns att.o.incd, {Is the l"e~nIL of exped(,Jlce, his (lwn clenr conception 0'( 
Lhe normnl cbrst, uut it is not oflcll thnt ho fmds it necessarv to lk'uue thj~ 

. ~l::ttc in p,(I mnny worns, in fart it seellls scarcely po!o;:;ilJ\e to do so, (\1ll1 Illis fot' 
several 1'(,l1son5; the behrt and hmg:; ft11lC'lion drH::ieiltl~' within wide lilllil~ of 
applied strain, and, althollgh "e!o;tigC's ('I( pil~- di!\c~~ mo ... · he pr~Rcnt (Iud 
a})llnl'cnt ·on e:tnlllinntion. they will he unimportant if th~r \vil\ never tax thu 
organism IJCYODd these limits, nrC nOJl-progrC's!>.l\·c nml do not predispose. to ot.her 
disease. Age its(!1f has rCl'Ogni~ablc efi'ects, lJUt for this re/lll-0il alone, tIm t'llcst 
cannot be cousidel't'd nlmorm:l-l. 

There is obvious dispul'ity bet"'cen the standord of physicnl fltlle~s l'equired 
for an air pilot and th.\t rcquircu for hfe insurnncc nt 9rdillm'y mtcsj· in. 
dividuals reo.chillg either sto.lld~rd can be c\asseu as " normal," yet JUany atlain­
ing the Inttct' sta.ndo.l"tl howe ne,'cr :\ppl'oQcheu the former. 

Thus, within limits, nll'ious g:rat\.ati(JlI~ of IIO\'l\1Il.1ity may be distinguisllCd. 
and corrc:,~polldllg stamlnrJs con"t.itntc{l without ill,IC'CUI'nl"r", the Pl'CCifoC stntn!\ 
Qf &uy standard bciup uetel'minCll by the pm-po,:c for ",bleh it is cstabli!;hcd. 
For the pUl'po.~c of lilis cnquirl' the st.;lUdnrd .'uloptC'tl h."lS been llwt cyint:ed 
in nny \o.t'~'C J;l'OUp of persons i\'ill~ under similar ell"ironlncntal cout.lit.ions~ 
np:ll't from WQI'k in dusty OCClljlotioll!l, as those of the I"'ro\111 bC'illg cOIlRidcrcu. 
This is 1Ieither n high stnndo.l'f nor n "Very low stnnd:':l'<I. hut tho :wet"ng-e "tnll­
dard of nOl'lntLlity disp\t\)'ed nlllollgst the. illdustrin 1 popHl:\tiOll or this 
country; . 

RrtdiDyrolJ!dr. T~':rft1lJi1l-Iltioli o{ th~ 1,1I1H'$,--·1u ;ulditiun :l cnrcfnl rn.dio­
grl'lpllie It'\tLlIllllnt\OIl of the chc::;t wns Illnt\c in m:lny (\:1:1) ('n"I~S. the ll('ce~~ity 
for Wllich in in\'esli.~:-.lioIlR into lIlC clTC'd!l llf dust I1pon thc lungs h:1~ heon 
ClnplH\!'iisell rcp{'otcllIy h~' \'nl'iOUR :lllthoriti('~. it \\'os not. of COUI'''e, fr:lt'-ill1c 
to obLn.iu \cchllil'/llly ~1l:Jil'iC'11t. r:'ldin~l'nmot of all the workers e:'\rl1l!incu. dcri"cll 
n9 tlj(~y \\'Cn: frolll I":lcllIl'b~ s{'nlt('t'l~111Iyel' the' "ouillry, ~I,nll' in dj:;tl'if'h \·('11i(.;!' 
from n. rnlliol,,~\c:\l ('entrc, Th~ 1llllth~ of !'l'il'{:Lirlll W:I!>. did,1\l'f\ h~' til(' nw,:.· 
of tll~ ~it\lntion, whh the ohjl-d· 1)1' \ l11 ('ifbtill),!: makl'ia\ Jl\lillt~ gl'rlll;\ll(" til t!" 
jnVCl:!tign.Lioll, e.g., t.he c1ucillfltinn flr 'il'pli(·nt..ing nn·c~·tions. ill me:· ·lI1'illg th· 
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l'\"l~nt.lHHI.llI'(J:';I·('''.,,; nr tl,(' h'~i"lIs :111d I,waling 11w 11111111 .It \\llwh till' c:nlll,\\t 
r:ldlf)r-r:1J.]!I(~ ~!.i::"I1$ nppl';'1'. ,1:101 lill:ll1l' :l~' a dlr!'\, llpliB tile 11U1tJ:11L lal'Lllt 
prc~r.:Jlll'd by t.he c:'\;l1niJllT hilllsrl( . 

4.-·Jh: .... IJJ.TS 01' 1"m: T:\(}L:n:y. 
Ullvu2 : 

To 'l1Ifi('ipatc, ('\"illlliliatiull fir rht' ,bta rnllC('{I'd in [his inn",(io::::ntioJl lcadl'f 
In lim l"rllll·ln,';nn th:lt thr 1.,11:11:11;1\11 IIr :l.~l1('strl'::' dll~t, uvrr n pl'I'i",ul of yC~l'S:; 
I'l:SIl\lS ill thl' dl,\,dopltwnl (lr n sCl'inlls lypr I1f fih/'o.~is ur tile hlll~~. 

A ... b".,·f() ... i ... · "u' PIfIMII//lII'!J Fill/'a .• i., ol..J.'''r.~tf}.'· lI'o/'h~I', .... -·Jt il> hclpfllllO 
"islIaii!':(' m'l,!!>;j,,-,.r tbe hltl.~s :Pi it ort'or" ill H~hr..;t'l .... \\"nrJ,;rt~ as Lll(~ sIn\\" ~t'o\\'th 
of fibl'ow; li:<.":I1(~ (~('nr lis.';I!!') hl'!\I'ccLI 1111' air L'rll!'. (If th(' huw wll(,I"(,\'Cl' the ill­
Il:1lrd c1u~t ('f)lW':'! lo 1"(,St. Whit£' Hell" li!.\r(Jl1~ tiSl>IIC j.; lodJJ; l;litl (IOWl! like a 
.. piller's Wdl, Ilml clrpn.,ill'd (';ll'iicr ~\·;l!hlil11.y (,nil t\"n d:'!. This flh]'O\H;' li:=,)o;ue 
iK Ilot only lI~d('!-.~ ;11-0:1 ~lIh"ti(lIte 1"01' the :Iii' C'clll'i, Imt \\'ith ('onlillLlI'd inlwl:ltioll 
of lhe {,;I1;."nti\"l~ dl1'iL, br its illv(ll':inn nf IICI\' terril!!f\' nud C'o/L!,oJiclntioll of th"t 
nll'c:ldy OCCllpiNI, it g"t'ildu;lIJ,r, (lnd litcrnlly, strnngles the cssel1Linl tis~ues of 
the hl11~s. 

In l'01l111101l with'othcl' cSl'i('ntiai oq~a1J" of the bod.v the Inll;:::s h'\I"(' :\ large 
J'I.'S"C)',·C of ti!iSHC for nH~ il1 C'tJl('I'g"CUt'j(,:=, (lml to Pt:flllit of n dinLinutioll of 
fUricLiou:II cnp:l('ity due.' to nckaIH:in~ '1.! .. ~ Ill' <li!'ense, For this l'C'n.<;on. nlld 
I'l'(.;nu~c fibrosio;; of thl' tuo;.!;!> is ('s:=.cntinll." :! Inc:!1 t1i~e;Il'lt', it is only whclI tIle 
fiuros-is pl'o~r(~"'''es to tht' l':"trllt ot' nhli1Cl'ntillg' this r(,i'C'rvc, tliat. ullduc short­
ness of hl'Cllth on :lIlY cxt!';j r!Tort clr:1W" tilt' v{"or·kc!"s nttelltioJl tn tlH~ fact t.11,1t 
his hraltJI is llot \\'Ji:lt it ~hlltlld be, The othe!' symptom!> of the di"ca~ !tm:h 
ns COll~11 1l1'e equally lU1:1!;l)lIl11ing, f11HJ :Ire relldily a!=.C'I'jhen to somc commoll and 
tl'ivial cnnse, 

Ji'rom this point the pl'O~\'C::!'\ of the di.<:<':1se is more rnpid, since it is now 
encl'oflchin~ on the ]'e!llnini]1~ wund ti!':';Ilr. of thc hlll!::,S, :11 I'C;1 (1\, onl)" just suffi­
cient to Ilinint:lin him in his' ordinnry dail\' ucti\"ities·. liltim:ltt'l", 'if 110 [lente 
I'c!=.pirnt()r.r infl,C'tion !In:=, pl'rcipitntc'(j n f~ltnl tcrl11inntioll, 11. s{:I'ge is reachcd 
when thC' lung!; cnu do little more thnn Illnilltnin life, nmJ the ShOl'LlIC.'lS of brentll 
haeomcs cxtreme. 

In its mnin rlinic::\.J fentH!'t'S, lhrl'rfore, the disC':1l':c ,'csemblcs ~i!i('o~is, liS 

mi~ht be e:q>cctrd, It din'crs from silil'o~i.~, hO\\'C\'('I', in the mode of di~tl'i· 
blltion or the fibl'uu!> tis:;lle itl t.hc l\lll~$, ill its morc rapid de\'ciopml'lIt, in itS' 
rndiulo~it'!'Il [cnlnrc!;, ~\Ilrl, t.here is sOlUe Tcnson foJ' h!'lil"'ing, in n Ic~sened 
tmsceptihilit\, to the sllpe""cntion or plli1llonnl'Y tuh('l'(:lIlosis. the liability to 
wllieh disct1~ iR so definitel." 1111 added lli1zard in silkosis. 

Tl,c A 8b('s(01l Dorlit'.~,-·-T n thc IUlJg:s or those c:"posl!d to a~be!;tos dust. 
angulnr p:ll'tiC'lcR (h~l'in'll from nRb~stol':,' and spicules of asbestos" nl'C foulltl 
on micJ'ol-lcopil':ll Cx:uuillntion, ~Hld al~o nmnbcl's of peC'ulilll' uotlir.s rlc!'lcribed 
by Cooke 1I11c1 Hiil' ;'Ind Stll:I!'t. ?\frDo1Hdcl". They arc yellowish brown in ('ololll'. 
of c1ow':ltccl, belld-like fOI'J1l, often with Imlbolls cmil':. Cooke' and Roodholl~e 
Glo,Ylle" indcpl.'wlrnrl.\' dCIllOllstnltl'd n millp.J'nl core in thc~e Dodic.,:, evic1entl.v 
derl\'cc1 from tIlc :\~IIC'slo.~ film." Ste\\",II't 1lllri Unrlduw" hn\'c n1::.o dl'1l1oll.~tr.\tl'(1 
their pl'l'~encc in thc ,:;plltllm of IIRhe~tn:=, wC'l)'ker!>, ThC'St·. hodiell h:l\-c not becn 
foulln to occ'\11' in 'lIlY other Illunnll nfl'cc.:tion. They h:n-c bC'cn founel in tli~ 
spl!h1l11 within a ('or~li).:1(,l1ti\'elr :=.~nrt ~il11(, nftcr cxposure to nl':be~tl)s (h~~t, :tll,cl 
in til" I1.bscncc of C'11111C1l1 or ,':\lllOlogl(:nl c\"Idence of jlllllllonnry fitll·O.!W;:. thC'lr 

. prc'foCllcc cnnl10t hI." tn];.(,11 nt. present as imlicntillg nnythiu!; more than pre\'ious 
inllnbti()n of nRheRtn~ 01l!>t. ' 

T/rp lllddrl/Cf'! of Pulm(JllfTrll Fi1mui.~ in A.~b('.~to.<: Wnl'hr .... -Tlu'! extent of 
the ri~k tn health nR!'oC'intctl with f':\po<;me tn .1.<:.b('st('ll; rlm:t under PI'(,!'Cl1t iucius­
Lrinl cOJ1llition~ mn.'· 1l0W he cOrJ!<idcl'cd il1 rlet.'lil. 

or the 3i" \\"ol'k(,I'~ nf hoth ~c\'('~ c:\nrnincd, 10:i wcrc~ fnund to h,trr. n dirrll~e 
fiul'Osi~ nf tl1l' 11I1l~s nttl'ibllt.1hle to the inli:'ll:1tioll nf cln;;t. Trn or tl1('·;(', :IU<l 
olle otllrr ill "'hieh thC'rr II'Me cnrlicr $i~n~ of th(' i'>:lI11e (,Ollllilioll, ha\'C' hC!."1I 
cx(·h1tl('rl fi'MIl fllrtllrr ('nll~idC'I':11inll, inn'RI1111C'h t!J:lt. it \\'a~ frlt. tlint 1'1' "inll~ 
\\"1.11'1: in uthC'!' cll1~t-." o("'('I1P:JI iOlll'i_ 1'11C'11 :JR C"j11:"lI'l'l'in':!, nnd (''1:11 Ilnnil1.!!. I,.. I\"(~ 
hrr.n thC'. pri II IC'. or n contr·jh\1t"r~- r.1C'tOI' in thC' (h-n:'lnlll11f'!l1 or tIll: II::' '1')' 
It'l':ioll!-i fonDc1. 
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TILlis, tl!i or :3fi~1 wOrl;('I'':;, or 2!i.:! j!"l' 'Tllt. !'llO\\'(·d ;1 d!'finik li!ll'""jS dUI' 10-:1 
a~b(~stl!~ tlusL. 611 l1ddil jfUl:i! :! I m,:rc 1""111111 wj tit P"{·(·\ll,,.in' ~i:,!II:: ,,1' dd!l. disl';I:'\', 
b\ll. ,.llt'!;c arc F;i"cll Ill' wei;':'!ll ill tho ~{'ll1"r;11 ('r)lld\l~II'Il:-i, ",hidl ;11'\' derived ~lcl.)' 
frulil examinatioll or the Vi} CilSCS of dl'lililtc fibrosis. 

Of the l:i:l r.Hiwgl:1phl'll, G:'? IH1:'''tll\t'tI r;ldtn::I,Lphll,11 si:~ns of :I difJ1t<;c 
fibl'1).~i", llIltl iJl a fl111hl'f :!:) thcn~ \\t\{' C::llg;..:CSu\·c J.Hito\ogl{,Ll ('ll:lll:;e<; !Iot 
dcfinitdy dill'u'oi(,. /il.,'osis. In lU of ',he. rllrH1c~' gmt! II aud 3 or lhe ~;lttl'.I· Ih·.~ 
C'hangclI wac pn:;sibly referable 1,0 pl'Jnr \I"/1l'k In.ollll~l' rlu::;ly fltTl.I.l';llJ~)JJ5 ot' ll1 
uther calise, :Illd tl~cr nrc thcl'cfOl'e CXCh,Hld, lca\'II1:'; ;J:! l';!SCS of hlJru'il~ :lI,H! :!~ 
wilh r.ign~ ~n~Rf",;tlYC of (,';!l'I," ehnnges 1\1 tlw hill);;;' dnc to usl,c,;lo:-;,-'::iullll'lclIl 
rndiolug:il'l1i C'ollllrmution. 

What inf('It'llces shollid be druwu f1'0m these rl!;1Jrc~ ?-Ccl'tilillly noi that 
~G,2 per cent. 01' roughly 1 iJl 4 of I.hol'C ;1 L prC!"Cllt C:(.)lf.;:<l'd to a~bc!'t!ls; (lJist in tlJ{:i l' 
dail\' work h;H'C Jjl}rnsls tiC the lungs. As IIIl'llt,lt)l1t~d IH'c\')(It!:<ly the smnpl~ 
cxrll'nil1cc! ill luaded with .. gl'C:ltCI' pz-nV(ll'tion of ,,"urln',', .. empluyed ;j j'cnrs nlld 
over tllnn obtain!; ill til('sc !'oCctiolls of tIle iutlustJ'Y at. the pn~s(,llt tilllc (Toblcs 
1 :tlltl 2 nbove), l'Illd as shawl! in Tahle !l below thc incidence of lill1'o<tis incl'(·:'l~.c\S 
with t.he lCIl"th of cmplo\,llll'llf.. Thcreforc in ('Il'Ilct' t.o oLtnil1 (III npproxillla­
tioll of thc ,;cJJrl'al in('trll~;J('e ralc or f1brnsis in l-he!'l' srC'tion~ of the illdust.l'Y a 
correctiOll1l1115L he npp1icrl 011 thi!; :U;'COllllt.. Applyilll!; thc mtcs shown in T!lhh~ 
a to the f1g'llTr_1Il in Tnblt· 1. it I\ppcnl'~ thnt. thc gencral il1l:idcll('('I \':lI.C of fibl'o~i:o: 
of tIm Jl1ng~ :unnllg~t tho:<c eJnployed in llle;;;,;: s('("tinns of the indur-:!"J'Y is rathet' 
l~s.'! th:J.1l 1 ill 8, OT, CXcllldillg those f':lllpJo)'cd ulllIel' 5 rCnI'S, I'ather less than 
1 in 3, 

Further eOl'I'c(·tions wOllll1 havc hl'cll nC("l..'s"nn' if tlu' Mmpi(' hnd indurlecl 
lin undue proportiou of wOI'lwl'S from the mOl'e ~u:;ty pl'O('C~SCS, hut this WI"IS 
(llInn not to be the ('1"150. 'AI:;o 110 cOf1'C'ctiou is rC{j11irl'd on nCCol1ut. of dificring 
age distribution si11(,c, tiS will be seen later, tlw illculcllee of fibl'o!';is i!ii 11l1l.dTcded 
therehy, Sex htls no effect, . 

These general ,incinenec rates nrc eOllYr,ni(,llt merely ns nJTordin .... a l'Oll'rit 

iudicntion of the iuhcl'ent risk n~sociatcd with exposnre to l'I~bcstos d~ls!.. nt tIll! 
prescnt time. They have uo :.ermauent nllne, either M nn imlex of the .... cuel'fll 
risk or fibrosis in the industry f.rom yenr tn yenr, 01' liS n mellSure or the ri~k 
in auy particular factory 01' group of cmplo),c('s. This lllUl't be 1'\0 since 1I0t 
only will the distl'ibutioll of workers in tbr. indlllllry fI('('Ol'llin!r to proccss :tllll 
length of emplo~:m(,Jlt ,:ary fron~ rC~l' to year in nC'co)'dal!l:e with trnde cle"clop­
'"7nt.s-, bu~ the tnel'~aslDg apl~lIclltlon ,of method::; r~I1' .th~ SllJlPl'C~si()l1 of du:;t 
WIlJ hnve 8. cunmlnhvc eITcct III rcduclllg tllC fibrosIs lIlcldcncc ratc in futul':': 

. years, 

Effects oj A [It! and LeI/9th 0/ Em-1J1o!,1IIcnt,-Tablc 3 sho,,"s thc distribution 
of the workers examined nrcording to Icngth of clJlplo~'mcnt, flnd T"blc 4 their 
distribution according to o.ge, together with tbe incidencc ratcs of fibrosis in 
each case. . 

TA!lLB !i.-Inr.ideJlr.e (1/ FiL,·o,ti.$ rrialit'e to LeI/9th (1/ Employlnellt, 

c~ of Filirosill, Aye.r&se AGe in years, 

Yean· Number 

I 
.. _. 

Emploled• EXAJ:Ilined. . Crnllp 01 Group leu i 
NUllIber. Inddcnco per C'ases , or rnses of 

eent, of Fiorosill, :t-'ibrtlsil. , 
I 

I 0-< , .. .. I 0 - 2"" -
I-II' , .. ... '" " !.5'5 30'3 30'0 

10-14 .. , , .. .. 
I " 32' 1 I 3-1.." "0'" 15-19 .• , , .. .. " 53'11 J -1.1'11 .:"3 

10 and oyer ... .. 17 80'9 5"'" 52'7 
• . 

TotAl. '" 36' I .. I 
III" , 30'1 

.(J '. ! , 
, " 

-.,,,.,,.'-'. -', 
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T.II!!.!; L-IIII'I',/rIlC'- ,:,' Fd,r".<I:~ 1"lut!re ttl .-1.':0<. 
----;----;-

C;I~l'a or Filu-ns;l. ,\\"Ct:q.;c IC"~lh .. ! ClnIIIOYIII~n~ 
in y"ar •. 

Ase GrOUII. 1'\umit,'r 
Examillt.1. 

------,_._-_. __ .--- '--'---
t; 1'001 P or (:1'1.>"1' len 

Numher, lm;iuenrr. ,'er !':L~es 
,'en!. 01 FiLl"tlsi •. 

01 r:lr.t':s o[ 
FiLro~is. 

----~---+----T-
UillOI0 23 0 3" 
20-20." ... ,1:>0 '" !l-3 G" 8'7 
30-3:1... . ..•.. ! 100 30 30'0 0'1 1'2'~ 
40-49... 4, 31 G:"\I 11-3 14-2 
:io-r,O. . _ •. i. 1m II :17'0 9" 111'0 
GO flnu OHt 14 0 Gi-3 IG'O 10'3 

-:-T~.-",~,.--.-.. -,,--;;;- --'-;;--1--2~-;------7-' ;---1----;;:-'--

These L:.tLlrs illtlll'<ltc the Qulst:1l1ding' impOl'taJlL'C of IeJlgtL of Cll1ploYlllCUt 
-(and hell('c length of l'xposurc to dust), :J.lld Lhc negligible CfJl!ctll of age, ou Lhe 
product.ioll of fibrosis. 

'filIIs :Ige "I-UUjJS :30/av nud 50/;';!! (fable 4) have incidence rates of 30 per 
cenL. and 37.no,}er cent'. respcctiYcly, llot n wille difference, sin<.·c the gl'Ol1PS 
include workers ill Vi\riOllS proc('sses ('xpoiicd to diricrcnL CO!1cclItrntions ot dust. 
Moreover, the n\"cl"ngc 1t~J1gth of cmploYlIlC'ut in these two groups, excluding the 
r:nses of fibrosis, is nhun:-:t idcntical, lnll cOllside,"ably less than the :J.n!l"llgc 
length for .I11 the cn!'~s of {ihro:;is (13";) :renr~). 

It nppe:J.l"s also fr01ll the same Tnble that no speC"iul susceptibility to the 
developmcl1t of fiurosis is shown by )"Ol1ll;'; perSI)JHi. unless it is considered that 
tbe figure of 8.i years, the n,'cl'llgc lellgth of employmellt of t.he enscs of fibrosis 
in nge group '20/~!), lu\s heen shortC'llcd hy incl"(,:1!'ed snsccptihility of i\g~S IIlllier 
20. All, howc\'(~l', the awrnge age of this group at c:tiles of fibrOSIS is 2(j" i ycars, 
and nlso Lecause the estahlishmcnt of fibrosis does not nece!\sit.ate ilU1llctlinte 
retiremcnt from work, lhil'i is Inl'gcly dj~collntecl" 

Cohlll1ll 4 of 'table .1: 'Il~ !'hmrs n gener:11 i1Tcg'ninl'ity which, in ilself, 
point.s strongly to the nrgligiLle ('ffrd~ of ag'e ill the pl"Otlnr:tioJl of fibrosis. 

Turning to tho cffccts of length of cmplo)"1l1!.!nt :\ very din'crent l'i<"tlll"e is 
seen, Tnhle 3 shO\\'s thnt aftN' ;; years' expo~urc, the incidclI('('! rale mOllnts 
rnpidly, nnd nfter 10 yearll il1l'r('tI~cs [llmo,::t in geometrical pro),{rcssion. 

Kflcr.t 01 Work In di/lel'enf PI"orcn~.~.-Thr.l'c [Irc iw;upel"nhlc diffitultics 
in :lsccrt.,ining trllst.wo,·thy fi~lIres of the prc(:i~. incidence of nbl'o~is among;;t 
workers in p:lrticniM ashC'st.o~ fJrO('e;;::;es. This is the result of the common 
practices in the illdnstry of hr)u!-\IIIg; 1ll:llly P"OCC!;j:(,s in one rO<JnI, and of workers 
transferring from one proces.c; to another. The:'le two factors, the influence of 
dust from Ilcig-hholll'iug' procC'_"~es, and pri(1r work ill other nsbestos processcs, 
opcrnlo to obsCurc the effect!; lill0 to work in any aile pi·occ:-:s. 

Dy distl'ihntil11tthe "ol'kers. however, :'lct"ording' to the rrocc~s in which ench 
has been Jongc!'it employcd lind "grouping similar processes together, it is possible 
to drnw certnin J,,"ond conclusions tiS to the relati .. ·c criect of work in diIicrcmt 
proccsses. In this way groups were obtained as follow!;:~ 

(1) Crnshillg, opening. disintegrat.ing and mixing . 
• (2) C:u-cling. 

(3) SpillJlilig, t.wjstillg. douhling, plnitil1g, cLe, 
(4) Im;nlat.ing mnltrc!;s makillg. 
(5) 'Vcn\'jng IInll ns::;ocintcd Ill·occMes. ' 
(6) Mi!;ccllttncous processes nnd remaining \1ncla~~ified worker!';. 

The outstanding point b"onght ont in this \t"nr is the relat.ively ,'en' low 
incidence rate of fibrosis in group:] (termed ." ,I;pi"nllers" for convenience) as 
compared wilh each of the other gronp!'i. There i;; some indi('ntion also thnt 
amongst" spinners" the cli~n:::e tnkes IOllger to rlev(·lop. Sluel\' of the radio­
grnms, nlso, re"e::t1s further iuciicationi'i cnnfirlnnton" of thil$" !'.-[oreover estiml'l­
~iolls of the nust ~ontent of. the nir in the ncighhmi-rhood of tllf'~ procdslle::; and 
In that of othr.rs Ul the ,':mOllS gronps llho\V t.h:1t the c"olntion of dust in .... rolln 
3 is nlso ,"rlntj"C'ir 10'" Cfable 5). ° . 

"'. .. 
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In [,1Ct. the hil'lnry. :lnt! thl' 11I(.:d;(',11 .11),1 r:!diol,.'!;j,·:d 1\';lltll"('S fir Ill(' c..;!ISc'S 

of fdH'l,..,i~;. togc.tJrl'I' wHh tin.' 1'('.~1l1t~ 01' (;(1111J1al'i~:\!11 ut, tJ,,~ dU.~L \'IHlIlt~. :d,1 ('ou-, 
trilltttc ill sOllie rk.::n'l' If) the ricl\" Ib.ll with l"I,'Hrp"!,;lll\'('ly IlI\\' CO/ll'l'lll·mlll)U 01 
dust ill lll,) IIt~i~l;lllurl'h(jOII 01';1 pI"I)';e<;,'!t, the t·\·~IlI!.i.llg C';l~,',,, flf Jil,JI'lH.;is ;lrllo~l;;sL 
t.he \\,01'1;('/, ... ill llwr. 1Il'I){,('SS arl' 11111;';Ct' il,] (h:n'/fJIIIIl:"; ;111,1 IT!Jl;111I lup:..;,'r I~ n 
milder' sl:'~~c. It ff,l1lll'.-li, thcrcfm'(', lh;rt III surl' l';\!:'C!> tire I'al~ of :l1'~'IlI1tld;ltlon 
of dll~t iii the lLi/1~ 1li1!\ not ~1'{':llly CXl'{!f!dcll tbe nih: or Ch11JlIl:lt!OIl. :lIltl a 
rurtill!I' p"illt (If ~r('aL pr:1rt.ir:d JlJIJl~lTt:JIH'C l'lIiCI'gC!=J, n:l111ely, that ]1\ yn,k'T to 
pr(,"cnt t he full dewif!J,mc!]t of, ~IH: d ]sr:,'~l!, :Imull~~t ;Ishl~~t (IS wod,ers W It I Jill the 
sp:we uf lIll :t\'CI'II~C' w(lI'kllt1! IlIdl!llc, It l~ ]ll·C't'~~ary to rt'dl1t'~ tllCl rO~It'~!lLrn· 
tlOn of clu.:;t in the ;lir of Lht: \furl;;ro{Jllll:i to a fig-IH'c belllw that pcrtluillng t.o 
spinJlil!" at the time on',r whit,!. l!1t'~e l'n,~l'~ "'I'I'C c'\pos~tl. 

Nor (ln~y I~O~~ g'I'HIIP 3 S~IO\\" t.he lo\\'~st ill~id~nc~ of rlhro:-;i~, bllt it fo:ms 
the l;u',",:c$t lIultndU:11 "'I'OUl' III thc!'e SC('tlOWl nl the JIldn:o:1.r)'-nbo.llt. one LllIrd, 

J';'fllirr lJlIstil!c/; oj Vnl'i(m,~ ,f \1u'stQ," l'ror:,:,~.~t!,~.-'\,hilc some rC!fcl'cl1ce 
here to til(,. \"':'IrYilJ~ ullIonnL of rllll>t ""olvcd hy the dili'crellt proccs.':;es is 1l('l"C~~1\ry, 
the cnll!'ntioll of thr,.,c dilTcrcnc·cs :"InrI melhods of sllpprcs~ion of dm.t al'c dis­
cusscd ill Pllrt II of this Hr.pol't. 

Dirfcrcllt osuc!'ilus prol'cs.;;;cs Iln cnnse thr C\'oJutioll of llifT(\l'C"!nt aillolluls of 
dust into the air of tIle \\'orl,I'OOlI1S, Illld, lllllJ"r pl'('~CJlt. conditionfi. the difference 
bct.wrrn 0,,:. IC:lst dust\' ;lIIcJ tIle mo~t ciusty prot"c(I.;;,e;;, is \"('r)' pnlllOUDl"Ccl. 

Ie some proccs!i(,~ 'Ihe pl'o(luC'tion nf :I~bestCl'" fJUSt is in,;i~l1inc:'lnt.; ill a scC'ond 
grollp dll~t is cOlltillll(lU!'iJy evoln'lI hilt in j,,,l,,tir{"ly In\\' cOJl('cnt.rntion. ns in 
SJlill!lin~" ill a t1lil'u ~~rollp the (,\"O!l.Iti(lll of dllst iii continllClul'! :lIll1 ill lIi;:;l1 C'ull­
Cf!llt.l'ntioll. II!' ill dry d(llh w('n\'iu;;: :llHI in :'I foul,tlt group lIluC'h dust is di~si. 
p:ttcd in bUI'sts of short dUl'ntion. as in emptying- the fibre from scLtlill;:; c.lwmbcrs 
by hflllrl intf] hrlg!'!. 

SOlllr. :'Iclrlition:d dnta were oiJtaiJ1Nl h,· 1lIC"!Il11S of ;t limited II\III.hel' of 
dctermiu:ltiolls of the onst (,onlt'lit of the air at the hrrnt.ltin;:;" l"\'cJ of 0per:1.· 
tin"!' cng-:l,!!erl in "nrion!'! proC'csscfi. with the nid of thc O\t'('IIS' .1et . .:\pp;~l"ntu:'l. 
Thc flgnrcri in Tnble ij which Wl'I'C cnlcnl:ll~'(1 fJ"nJll ~Ol!H~ :iQ clCtC'I'!lIill1!tioll~. 
gh'~ n. rough idea of LIle ~cllernl dllsti!lC'~s. or the proc('$F(,s {'nnrel'ncd, awl nll:o 
of the elTC"!d of lorali.~~d ~:'\hn\lJ;t \'cntilntinl1 lllld dnlllpiJt~' in rerlncilw tIll' 
eonC'.C.'ntr:"ltinn of rlu!'t in some (If IhC'nI. The counts in ~~hC'l' pl"ocr~,.t; nre 
ex.prc~se(l proportionately to tLc spiuning. plniting and umicling gronp, tal,en 
as urn tv". 

It ":-ill bc seen fl·om. th,iR Tnh~e thnt the c1t1~tic!'it pl'nr~~:'lc~ nrc op("nin~ (with 
old fn~hJOn('d tcascl'~), SI('!\"lng- (WIth no locnl exhau)\t vClIldatlOn). nnd !'llO\'dliu .... 
or otherwiSe hnndlill~ nsbC'stnl'< fihl·C'. with n C'ompnl'nli,'c n!,!ttrc of 2.:\.j·. Th~ 
henl'!cst counts of ;lJ,L 'rcre f01l1HI, in thi!' gl'onp, ill s:lck fillillg by Imnd in a' 
setthng ehnmbcr. 1hc eompnrntl\"e fi'l;lll'C' ht'I'c wall 0,84, hilt the rrl'ord ":;lS 
dcnJ:;e, with much chnnrin.q tog~lhl'l' f)f the clust particles, with t.he l'cllult th:.t 
tbe tot.,l dnfit count nrri\'('d nt \\'n~ 1II1110I1h(rrlh' too low. 

Ne'\t in ?I'cl~r is ~h'Y cloth wcndTl= "'itit?J;~ the llpplicntion o~ locnlif.ed 
cxhnt~;.:t wlltllnlJOn, WIth n fig-nr~ of.1.n.,. Tlus IS undonhtcrl1.,. n ciu!;.ty Jlroce.~!'I. 
and nJthotl~h lornl ('~hnl1st t"cntllatJOn rc(lu('('s the count lit the t)!,f"at.hilt'~ leH'1 
of tI1C ''I'c:Jvcr. murh dnst stili c~('apc$ into the "'01'1.::1'00111. Wen.\·ill~'" cletl! 
wet, not I:lcrely dnmp. I'l:'dnC'Cs thr. dll"t ('Qunt to n rcmal"hable dcgr~e. COIUlllll 

TADJ.E 5.-Rt>latir,e DlIstilless of 'U1I'1:0IlS Procenes and Eff,!cts of J.ocalised 
E:r:llallst T'cntillltion fHld nfW'p Jlletllods in Srt7"H·(!·.;·.~illg Dust, 

"'('It."j,,;:. -.- ... -----.-- .' ......... - ...• 
01'(,11;111: 

" .. 
h3ndJinJ: 

r.,,~~, 

"';lloollt 
In,:nl 

('lj,'"I,t 
w'nlil. 
ftlinn. 
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i for !"lIld (i.('., 1I:I!'nl\~") \\"r;,\·ill.~, In'r. j,; 11,,1 a("l'Ill';llI' :;illl'C' the li;";lll'c has beell 
J';Ii~:\;d b,r dust 1"'0111 ;, III:i;,.;hll,l1!f)II:; dry I'll1lh !/l{JIlI. 

J\I:IUI"(~SS m:d,ir,g' witllulIl nl1~' pn"-:llitiIJJl:<, :-Ul'1J ;no. l,!diall:-l I'I'tdiJ;ILillll, 
or darlll'ir:g- !lOI". .... , lilil/<:;; Hfld: duth, r!)II!I\\"s )lexL with il Iigllrt· 01' 1.6:1 {::::l:r.! 
foot!!olc Table :1) .. \pplil"ILillll or C.'iII:lusL n,;lItiJ:ltioll, :\IHI d:ll!llling rcdl:l:C~ 
tIl!! fi"llJ'(, l'lJll~idrl'i\bJL hilt it IlW\' be tl';lL Ihe fi:,;tll'l's ill l:Uhll!lIlS ~) nllrl 10 :u·c 
loo I<~~';' !-illCl' (;OIlJII:>;"ror SfllrlI.: sllf,:iidiary IJI'C)l'cs!'c~, !Hh'lI :IS butLIJllillg, SC\\'ill~, 
nut! cutl-iug (lilt, urc )lot ~t\·ail'lbll~. ' 

It will be ob;:cl'n·rI that (,;lI'dill~1 :dlh~nl~h cs<:'cllti;dly Il rcry dusly process. 
P,'O,hU'l·J It cOlllp:lI·:ttin~ ligl1n: or Hnly 1.17. TlJi!; is duc ill IJilrt to pnrti:ll 
C'1U:i'JSIHC (,f LIlI' worldng \l;lrt:.; or the ("ou'ding 111;lt:him', 1,,,1. i:-; ltIo!'tly ll,c rcmlt. 
of the nV}llic~ltillll or 141(":) c\hallst n:lltiLllinll. )hJl'()OYl'I", tluo: fl;';UfC do~s not. 
tnke int.o :lCCOill1t the cXLrcm.:-ly dll~l.y 0PC\':ltiOIl o{ stl'ippillg". 

Relativc to III(~ 1'()]IlJl:\I'aLil't~ lIull1h("r~ rnr tlH~ ot-her dificl'ent. pl·nec~ses. the­
figur~ (lr 1 for .~pill!tin~, pt.lili1J~ n.nd bJ"li(JiJl~ i.'i IJI'()IJ:i1,ly rather too high, 
owjn;: to cont:lIl1inlitiull uy tlll!:;t frOIl1 llcighhllHt'ing and lilore dusty pl·ocC1;~es. 

8nmplcs of :J::bc~'tos vnl',l' milch in cl1t'ttlir'nl cnn ... lilllticJII alld IlhysiC'ni pro­
pel't.it'H, :lUt! (If Llle Lhrc(' main varieties, c1l1',"!'olJtill" crucidolite, nUl :l111o.:.:ite, the 
lnttt'l' j.IHl. ill tIl{' opinion of cxpcl'i(,III.:~d wort,crs, mill:111r ;,;iYe rise to marc c1u!'>t 
than chr\'''~{ltile in Ihe textile m:lIlHfactllrill)! Iwnl"l.'S.~I~.;;. Xn c\'idcllce Wit:" iound 
to indie-nte that :lily nnc of the thrl'c "aric!il''; i;;. marc, or lc~o;, pntent. than the 
other5i ill p1'Oclut:in.:.r (ih"n:;is, olll<:I' f,1dnrs, slId, n!; tOllCl'lltl,.,tioll of dll~t, I'cin" 
cqu~IL A r.rcl!liarity of tI!C ;I:'!)l'stos f'lhrc is t!Ult it Jhst i:ilgllH'lItS JOlIt;t 
Lmlllll1l1y. :l.Jul nptHlI"(,Jltly lllls pt·oce."1i enlt ~I) nil 1Il0Cfillllciy. sillee tllNe is no 
ultimate I~urc cOlllpaJ·:d.lle to lL ,·egct .. lble [ibre ~m:h as cation. 

COl1cClltratifm oj Dust ([lid Lt:II!/th 0/ E.r:posun· Nccc.~slJry to Prod/ICC 
Fibrosis.-FrolU the tlnta. so faJ" examined it ~cclllS denl' thnt libl'O;;is of the 
luugs i:" a dcfiJlitt.: oct'l1pntiun:l1 I'i!';k :ll11on:;."t nsbe."toH wOI'kers n~ a cl:1..is, 
Furthermorc. it IIJltWn1'S thn.t the risk fnlls 1Il0St. hcn.\'iir all t.hose lUJlgclit em­
ployed and on tho:;c l'Ilg":lg'I'cl iu I.he more dusty ]1]'O('C1;S05 .. 

Some further cOIl.~iuc-raLjllll of th("~e tll'O imjJortant fnctors, lcngth of elll­
pioYlll(']1t :Uld COllcl'lltratioll f dLl~t. is dc:-;irnlJic. OL\,i('\1:;ly. to some cxtent, 
they nre inlerdr'pcllri('lIt, ~ill{,(" a~,;tllning th'll a, speeiJk qU<lntitv of nsb£'st05 
dust Hln~t bc inh:llcd .La produce 11 gC1lt!I':dL:,(!d iil)l'o::;is, the fibrOSIS will rc:mlt. 
from Cli.posurc for a period of timc \'arying" wit.h tile cOllcent.rat.ion of dust iu the 
air brcathed. 

Siliisonil reports tIle case of All :lsbt·..,tos mill- worker in South .Africa, 
exposeu {Ol' 12 lIlonths to n vcry (lnsty ntlllo!:lphel"e, \';"ho died frolll n rapid 
tuberculosis; sections of the lung,:; SI,O\,Cct, npart from the tllungcs due to tuLer­
culosis, n modern.tely lIl:l.l'kcd liiJl'o);is. Burton Wood I"U) l'nge': report the 
ca.SB of an nshestM f:l'iIlJlor, ('mployed 15 ll1011ths, whn.c\icd from It gcn(']'nJi~cd 
tuberculosis, 8 moutlis nfter C'c:)siu).!" work. In this (,IlSl,) :\ little fibruu:" ti.~5UC 
was g:eu('rnUy to be scen sul't"onnding the nsbcstOi'i fibrc~ found in the lunO" 
tissne, lmt there W:lS 110 gross Hhrosis. It s('el1ls probahle, th('refnl'e, u!thOlwfi 
fl1l'ther 1'C'search is I'C]T Ill'C'C'ssnrr, that U(lt Oil I." is n l'crtniu minimal quantitv 
of the dust re(jllirrtl for the prodl1C'ticl1l of 01 ~cllct<llised libl'o~is. but that inhuhi­
tillO of the (lust in high COIIC"Clltl'olliull result ... ill Lite pl'ociuctit.n of n /llOI'C m;lrkcrl 
degrce of fiLl'osi!{ in a :;;!Jo('ter time. thu.n ",hclI the concc]ltl'lltiou is lo\\', 

. In\'cstigntion of this importnnt l1I:lttcl'--concentr:ltinll of nust nnd lenrrth 
of exposure IlC('c';"lI1'~' to pn1dnce fib]·ol'li$.-frolll tho dill;('"l !'iide il'l J.,eset ,,~th 
difficnlt.ir);, Olle or the llIost ron fusing" bcjn~ th:lt the c'\i:-:.lrllce of n clilLi(:ullv 
recogllisuble difiu."c librosi.~ is quile ("ompntil,le witll C'(llllinllcd ,,"ork ill th~ 
indnstl'Y. :ulIl, thC'l"t'foro, th(' ('a~c.~ of fibl"{1:;is diH'ovel"cd ill \,llch all i1n'c.<:.ti,qtion 
:IS' I.hi~ arc ill ":u'i('l1!; l-it:lgcs of the di"'(,:'1';I~. with the I'l',;ult that the point at 
which tlil'Y first bl'C;ll11e ret'(l'6lli~"Llc dinically (,:1II110t be I1st'Cl'tnillcd. 

nl~Hl'ite chi);. ,!;f11110 {'ol1fil'ln:nioll of the 11\·llIlllll~~i.'I. th:lt Iht' ICll"th of ex­
posure t(l a"hC::Ln,; ,]\1,;1 Ut·('c . .;r.;nry to p"nrlll('C' ii lrn,;i); \,:1l'i(-!= ill\'t~I'!'cl.~ \\'ith t.I,~ 
C'tlllr(,l1l.r:ltion of Lllt' dn"t. ill thc nir. wi!hill \'e]'tnill lo\\' :11111 hig-h lil!1it::. JlI;,," 
be ohtniJll,d. ' 
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Tnblr. (j !:luw,'!1 tlHJ :Wi'r:l,!it' ngn llwl 11'11,:':111 (Jr ('Hlpt"Yllll'lIl. (Jr Ihe (;~:<".('.", nr 
fiLros.is ill Lhu ~rU\Lp!:lllf 11l·(J!'t·~~.cs l;rc\·jll11.~I.\" t!cil.lt. WIl.li (p. 1l). 

'fAnu: O. 
------;--_ ... ---'-" 

l'r('l('cu. --------.--- -----

I. Crll~ldns:, ofleni,,~. di.itltcgrnlill';, lI1;xio; 
t. Cnrdi .. s 
:I. S"imlin).:. twi:;l.ill(t. doublinR. plui~i"S. kc:. 
4, MaUrt .. nlnkin!!: 
5. WIla\·jllr, nnd nMl'trinteu proec:5eS 
O. ),li.~cll;'\l1eOIl' prt'l('(!l.IMi. anti rcm:liniul 

dnllificd workers; 

ToLnla ... 

",. 

---.---- .. _---

I 
A Hra:;c l.~n~lh of 

]cml,loymrnt 

10'0 
J:I '2 
18 -7 
13-0 

The much lon~('r avcrflgc /lcriod of cmploynll'IIL of tile casC's of fibrosis 
ill gl'oup 3 as COIIIP:lI'CU wiLh llc other gTOUpS will be noted. There is al.::o 
least c;o.;POSUl"C ttl dust in ~~l·O\lJ.:l a. It.~ccll\)!, thcrcf(ll'e, tl1D.~ in tJli,; gnmp ;l 

IOIl~cr pcl'iod ~lapscd UCfOI'C Lhe fibrosIs uC\'cloped, or that It pt'ogT('~scd lc:~:=; 
rapidly. 

This is the more npp:ucnt if the incic!.ci]t'c rnteR or fibroiiis nmol1~~t workers 
employed in the prCst'I'~scs in group 3 are cOll1pnreu witl~ t,he yorrc.'.:prlOdill;{ l':lt:R 
for workers employC'd III the more dusty pr(l(:C-;$c~ cOlllpn:-'oed III gronps 1, 2, 4, ~. 
taken together. These rlltes nrc set ont in Tablc 7. 

T.\ULE 7.- COnlpal'iSOll bttlcrcn rl,t. IlIcid~l!a Hatts oj Fihrods (u/IOJ/:J.~t JVorkcr.~ 
empl0.'lr:d i~' GI'UUp 3 (lt~$, !ll/sty proccl).<cs) alld tht. fllcidence Rafc.r 
n.mon!Jst II url:r.rs employed UI Groups 1, 2, . .1, 5, taken to.1r.tllcr (more 
dU.#,11 1,rMc,<lJes), 

0-4 • 

. :J' 

Grollp' 3 .. ' 30 " 

.... 

p" 
cent. 
S'O 30 

p" 
ccnt. 

" eG'; 

8 ~7'1 13 11 e,,·o 

GroU]) 3 ... SPI"'UIII:, t .... l!ll.ino;t, doublin=, I,,,.ititt!!., ~t", 
Croup' 1, 2, 4,'; == (,;ruahiu:, CIoC., cordin;, UlllttrtWi lIIaltin; And "1'&1';nl: lIud Du..ocillt...-d procl.'sacL " . 

,.' It will be SCt'n that, nfter 5 YCllrs' (!mploymcnt, the rntcs nrc consistently 
much highcr ilJll?U:;st tiJoS(! employed in the marc rttJ~tr l)1'(l{'C!::lSCS, and, whcl'c:ts 
t,he fntc is high from nbollt 5 YCOlrs onw.1rds in thl! Illore dusty pl'oC'Cc:;ses, it is 
not until :loou[.. tlJl~ l;,th \'Cllr of l'mplO\·IlIt.'llt is rea('h~d ill tlH~ leNS dU~L.r proccs.~r.s 
that the rnte for the IaLter heeolllcs hi~h. fino npp,·o:dnmtcs to that "cliched after 
abont ~ yem·s' elllplo,"ment in the mure tlll"ty prQ('(>!lSCs. . 
, Expm:;ul'c to diffcl'cJlt concC'lltratiolis of dust, tog(~thcr with the ('ITect or 
the l't'Ct'gnitif)n of t.h" (':Hies of fibrt)~is in difil~l'r.nt I<t;I::::{,~ of the rli!':NI5'), all'll) 
afford nil l.'xpl;,lIutioll of the witiell' difiC'l'il1g lcn;;ths' OJ r.lllpIOrllll~lIt of jll~ 
dh'idtllli cnSCi> of fibrosis, whit'll 1':1I1bcc! from {) yean.; tn Q\'Cl' ::0, While Ilr:o 

definite C:l!Kl of fIlln~.sis clc:u'ly tille til tll'hc.~tos dll:-t 1\',1S flluml iIlIllJIIg.-;t w(lrl,t~l':i 
with Ic..:;s th:lll 5 year, Cxpo~\Il'e, the po:;sibility of ~lIdl cnses ol't~IlI'1"ill:': with 
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c:q}(J~nrc 10 hi:;h t'IlJ\(l'fll),;llj'H] ... oj' dlbll.l:I''',ll,c ntl"d IIlIt. 

Iou lid \\'i.l!1 J, :i;. ,!I,d ·l~ .r,·ar.~ \',llrk ill ;1.~1,,-.~l"S, l"I':O-Ih:l'liH.:ly, 
was pn'Huus CXpU.~III·l· to t,lliu' ,h!:.lS \:-:{'\~ p. IV), , 

'1'111'i,'l' t·:~ :;('S \':l!I'C 
LUL ill t:.1<.:11 du .. !J>': 

Support (01' tlli . .; yjew i~ pn)\'idrrl hy (I) l'l'Ol't'~-~ur llc;ltl.ie's \'xpcrilllC'nts 
pl'c\"ioll~ly mCJ!tiollt'd, "'1I;cl1 tll'!1!Olbl !';111:d I h;11 11i,~ 1111I~/ or gllilh . .'OI-pigs cx­
!'O:,lC\[ ro\' ~:I .lIld Iii' hULl/'S 10 .1"bc;,:I!J.-; du . ..:t bIJUln·t! .. ,l-:!illit(, l:(']llllar Intl­
W't.:l'1lli(lIl, lll,m;;), 1101. \'cry CXlCII:;ivc, alld this is ecrt:liltly a 1'1"!:lirllinal"Y , .. La~e 
in the prutlU(,:!irlll ur libnlsis "; (:?) Silll~"'II':-> case IIH..'pLW!lN.l ;Ib(ln', and 111~ 
repul't ill the ~aJ\lC paper Oll tile itnt:;,. (If .1 O'llitiea-pig- I.'.'\\l'l.~l'tl by ),101\ rO,!.;uninla 
to .lshc"Lu.s t1L1.~t fIJI' IOU hnnni dlLl'IlIg' a Vl:rind of ;")u (liIYS. Un lite dl'iltl~ of 
the :luimal (from l"~\J1'iCS (llIJL')' lhan ;lsbl·.~lI)si:"» sume ;l~ ltLollLhs lat!:I', SC\'tIOItS 
of thl: hmg:1'i IOhulrl'd :l sJi~liI. i;ellt'raJi\'.l"d Jjhnl,..i,;. In tlJ!tI!IlCIILing 011 the I'Lmounl 
of fihrosis fOIlI!lI, be :-;tntc;; tl!:lt ".1 <:ull1p:II'i~nll bCl\\'~CJl tilt, hUlIIan \':LliCS nut! lhe 
expedulI:ntal ullilmd sh(Jwed t!J;\t the Cibl'o"is \raOj wurc rapid tlull c;\:lcu::i\'c in t.he 
hUlllilll cases thnll ill the c:qH:ril!lelltal Ol.llilll;lI," .lIul again " t.he :l!lIUllllt of 
fibrosis in t.wo of the hUlllau ('a:-c!:> \\"IS quitt: )':lpicI. ,ll1d If tine Ltl the pl'csenee 
of ~H:Leslos dust, the initinl I'nie of l'l'ududillll wn" I'lipid whell comp'l1'cd \\'ith 
prC'.scut da.y nOIl-jlll\~I:livc f>ilieo.;:;is on tJll~ l::lIld .. i (:l) data 1'1'0111 Lllis inwsti­
gaLioll, in which i.l of the :Hj~ wor!\crs sll\l\Q:t1 :'iig1l5 :-;l1ggesti\'~ of ('ollllHcnciJlg' 
fibrusbL{p. 10). Of these l;.l had becn clllploycd for less than i yelll'::;, and G, 
for betweell 4 and;) ycal's. 

1'0 sum up, tliC'l'cfol'e, it nppcars pl'ub:lb]c that ('o1H:C'ntration of dust o..nd 
length of c:-':pO!'illl'C :IS f:ldo]'!'i in thc Pl'lldudioll of (ilil'oJ;j ... are in1crtiC'pendent 
within C'cl'L.:Lin Iill1il:-;. While it Sr.I'I1l:<i Jl{'l'l'~:;:ll'Y for the prutlllction or gcucl'nJipctl 
fibrosis uf the IUIl:':::~ l11nt a drfillitc. miuim:l] Cjl101111it.y fI( dU1:it llH1sL be inhaled, 
the lowcr t.he cOllCt·Jltl·nt.ion (If clust ill lht~ nu' lU'cnlhl'cI, the lunge I' t.he lnp~',e 
of t.imc before the fihroi-iis js fulty developed, :md wilhin a ccrt:lill limit, the 
higher the concenlration £?r ciu;;t. , tht! ;;Ollllt'l' the lib~'t),,;i); bcC'olllt'$ fully clc\'eloped 
and the lUOl'e intellsc Lbe lllvoh'emenl of the lung tu~suc_ 

If this hypotht!sis is eoncd, unci the eyic.lcnce points to it, t.hi.! pr:lctical 
infel'CIIC'{'S nre o( \'C't')" £,I'ent importance, sinN it follows tlmt the applicat.ion 
of Illc:!snTes l'e!'iultiu'" ill the rrtllll.:tiol1 01' the (·onccllt.l'nliun of uust Jll the nil' 
in the l1cj~hbol1l'ho(S of clu~t). as.hC'stos pl'n('L'S~CS will {'all~(", firstly n great in­
ercnsc ill Ule lCI1g-lh of timc beforc \,oriWl'5 dc\·elop 1\ disabling fibro,c;is, ::ulll 
6CCOudly, the nhnost tot:!l tli::.nPlll'11f:llll'l! of t.he dis(%;(!, as the lI1easures for 
tho 6l1PiJression of dust :1.1'0 perfected. 

Disable",ent produced b!1 the .... l.~be<~IO$ Fibl'os£s .. -H.cg:ll'rling- the nmount 
of disnbIcment produt'cd by the ue\'c!opnwllt. of plllmOllnl',\' fibru:-is in asbcstos 
worker!l,-for n. nl1ltlhcr of rears this is ~m·pl·i!.'lillg1v slight, en'lI 1Ilore so thnn 
is generally the case ill siI1t'Osis. This is pt1l't1r due to t.hc ch:'Il'ncter of the 
disease, and partir to the nniure of the wOl'k, which in thc nmjorit.y of these 
processes does !lot involve much physi('nl rx(!rLioll, The nfTected pel'Hon nHI.~·, 
and often docs, cOlltinuc at \\'ork with oCt."nsi(mal illtcr1l1is~ions. latlC'l'h:, due to 
exaccrbntions of brollchitis, uutil the ('ondition is nd\"nlTC'C'd, nlLholl~h fie suJTers 
increasing ineol1\'cuic!Il(,cs from ShOl't1Te!'ls of breath. on exertlnl1. Some­
times Do Lcrminnl LI·oncl!o-plH .. 'ulllonin, or othC'r acute infcctioll, <:omlnellCCS while 
aLilI at work, nud lhere is no long period of invnlidisl11, 

There is no douht hu~ thnL nbrosis of the type pt'Oduccd by o'!'ihc!'Ito::l con of 
itself lend to <complete disablemcllt. 'und to a fntnl tcrminntion, and this in the 
absence-of a. supernclded Luberculons infection. 

Pllrticularll 11:1\'0 !.>cen collected tip to the end oC lU:W of 10 C:lSCS in which 
nD nddileed- (legrcc of the nsbestos ftbro!'ii~ without tuherculosis was t.he 
prinmry cause of dei'lth. III 9, the c:m.c;e of dcath wns \'cl'ined by po!>t. mortem 
ex:thlillnt.ion IlIHI ill the 10th, repeated l'iillil';Il, r:Hliolo!-!;it'111 :Hu1 !'Iputlllll ex­
nmillntiolls l'onfil'l11C'<i the c.lillg'no:<ii". III:\II 11th C'Me, pn!'lf. mortem examinatinn 
showcd thnLln 10h011' pnClllllf1llia hnd St1]II.'l'\'clleri upon 1111lgs nll'C'atl\' the sent 
of n mo(lcrntc (lc~I'C'C of Lbe ;H;br.::;to$ fiul'tlsis. With one cxception; aU these 
dC.1t.hs OC'C~'rrC'd in the ye:lril 10:27-2!L 

TIle length of CXpO!'lIIl'C to a~hC'sto~ dm.t in the5C e.:lscs "tldeu bC't\\'ecn n nlld 
~4:. renrs, 

"" .n, 
'1' 

.... .. ... 
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IL i ... uol ~l1.~.:'::I',;II·d lir:'t Ih\>,' rl'll ('I.diri{':-i. ill y,hilh rill' C·:ttl~(' Ill" ,1";11:, 
1,:1" Ill'I'1! H'I'i(i"" fly ''It·id ('llIllli!",\', ;11'1' ;111~' nilninll Ilr 11,(, It'11\' di"1"\ III' [1", 
rlj~I'a"I' IJil Ihl' WIII'I:liil\" r;llt'~ of a.J'I·"l';.~ \\"111");('1'>:, (lillt,I''' :t1'(' ",11'1\\'11 til Ili,I'l' 

fl(~l'UI'l'\'11 in l"hit,1! 111(' ;'\i~II'tlt·t' (lr" illt, a";!'\·.~lo,. lil'l'n_·i~; IliL ... bl'ell Iktl'rtllillCd ill 

.Iil:c, huL 110 II{lst ltJ(llt('11I l:xOLmin ILiPI' 11:l.~ IJ\.:cII 1)(1,.; •• il,lc. 
PrOf"",'",)" rlllt! [)'ll'lIti/J/1 oj tI/f: l)i.·m~,..--T111'. rill(: or 1'I'(I;.;n''';5 1111<1 dUl'rtLiNI 

/If UIC di~':lSC \':lric:; witlliu wjdl~ limil";. \rilb \",nllillllt'd e~:lJ1)sllrc In Ili~,.h 
l~(lllf('nlrnLjrJil$ of dm:t. the f1hnl:o;is Inar b~ flllh' den:IIIJled ill JI'(IIU i tu U 1·(':11·.'"'. 

/Iud JllOIy l':.IWl" {il':lth nfil'I' :thrill! J:J ~"l':t!':i eX!·)U,.LIr'C', t'"vl'pli"Ll;dJy ill a :-;il{IJ'lL'1' 
!,(,J'iud. On !.lIe '1Ihl"r h.lll.l. wilh l'''IH'~IIJ'C to Ii·,,>; l'l]lln'lLtrOiLinns or dILs!.. Lll1.'. 
pt~rind of lIlutm':llioll fJ( the Iillr(l..:.i", 1!l1lY he (':\tl'I,,]{'d 111 I·i. ~u nt' :!.J yl':"'~. 
Th('I'c al'e dc/illite ilL,iitatiolJ~, rlcl'irC'd fmrn lItC', ill,1Ll~tl'i:)1 histfJl'i t,:; nlul l'X­
ulIlillnLioll of workcl's. tltat :1 rJilllilllltinlL in dIe c'nn('l'lill',diflll flf c1u!o1t in the 
;tir hn';tthrrl. cillinl' hy dWIP'e of t'lIIPlp.\·!llcll(, 1'1'11111 :1 hi~hJr dusty pro('e~;s !('l 
nllC lc~s dusty, or the efleet ofltletllllll); t.ll,r:n fut' I.he .... UpPl·I'S,.;jOIl of d1lst, resulls 
ill :r 1'1'OIOIlg';ttioH of this periud (If Illilturarioll of tilt, lihl'os'is, cXC'l"pL ill tilt'. 
Inte st.fl~es; of t.lre disCilSC, Whilc this is so, the CXistCl1(:C of a C'iiuic:llly I'(~­
(~"""iN,hle fiC'g'rec of till' Il!-;ll('sto!; fih1'O!'is in allV illdi"i<innl j~ nn .,dditioll:rl 
Il(h·cl'.~ (,1{'loi' ill tIle pnl.~pertll flr rrUl'·cr .... fl'oin lilly nrntc ilJfL'rtioll of the 
lung!li. lI1lch IIlI PJll'UlllOniu. III' brollclro-PIIl'ulltollia. 

Associalioll 01 tile A .• ,be .• ·to$ Fib/'o,~is witlt P'I!llllollnr'!l T,tlu'l'cuios;s.-As 
pl'llviously m£'lItiolLed (1" li)j .!dlicosis, tbe fibrosis of the ltllti;.s due to the 
illJllllntioll of free silica dll!o1t. Iws Ull 1I111J;JjlPY ;r..;snl'i:ltinll with pnll1ltll1:lJy 
tllbC'.I·ctllosill, in that there is a 1l111('h i'lC'l'CI!scd li:rbility to the !OlIl'l'l'\'cntinll of 
t.he lnltcl' discllsc nmollg~t .~ilit'(!tic:ol. II i,e; of imp.II-I,uu:c, llu'rc!(I\'c, hoth Jrfllrl 
the IlOint of .\·jew of the iIHJi,-ic!llal \1'01'!;"1', arid in it!li hcal'ing' upun the scope 
of tiC pC'c\'cntin', lI1t'n.<ittrc l'C'quil'l'd, to enquil'e whethcr thC't'c is :l. simiJ:I!' 
lirtbility nLtndlC'<.\ to the u!>bcslO!; nbrOl;i.<i. 

It will be l'cl11cmhel'Cd dmt ill this il1\'cstig~lti{Jll thc c:mminntion of \1·,1rl,;{'.I·$! 

was rcstrictcd to those nt \\'ol'k nt tlw. tll11e or the r'.;nl11ilJation, 1.\1111. f,lt~J'!,r(}l'C, 
a Jltlulbcr of nd\'illlt'cci cnlles of fibrosllI, ;lIJd U /lulu!)cr of l"lSC1:o1 of pnlmomu'r 
tuberculo!;is;-with or without an nsL('~toJ; ftl.ll·o$is in :Hldititlll-who Ira;' 
r.ithm' giHn IIJl wOI'k 01' who were orr wo!'l~ k:lll'ol'nl'ily, will h:l\'c 11('<:n 
missE'd. 1'.InrMI'cr, the J;UP(!;IT(,lltion nf n tllbcl'Clllolll', illfn·\ipll 011 n IUllg nln'lIrI\" 
the subjcct of Iibrosi~ Jlt'oduc:cl'! an ill(,I'ca~ in S,YIH)1I0111:ol, tll'l.,,·iutlsly tinllnti~\·;1 
or disrt~p:Ir(Jcd, nlld iJlull('cl> t.he wOl'kt'r to sct'k medical nth"icc. He ill tJwn 
approprlal.ely nd\"ised to goh'c up hi!'; rlU!;ty Clnploylllcllt, rni~rntcs from tIlc in-
dustry. and nmy or mny 1I0t :rCt'<!pt san;rtnrium tl'calrnl"lIt. ' 

Thus tilcl'e tends to br. n. drift of !>udl ColSC!li from the fibrosis producing 
iudnstn·. In fnct, during thc COIIJ'":'!! of the inrL':dig-ntioll, infol'llwtiou \\';1;; 

obt.1.iucd of n number of pcrsoll~, pl'C,"ion~ly el1lplnyc~1 in iMlll'stOll, who Wl!re 
f.jt.JI~r at home nr in s,,1.nntorin, ,suficring from Clr(',.;L cOlllpiniHts, 

Precise infol'lll:ltion as to the incidellce of pulnwn,1r ... · tuberculosis nlll(Jll'r~t 
nsbest.os wod.ers cannot be obtniueu therefol'c, ill the ·ub!-;r.lltc of pcriodl~al 
medical eXllmiulltiollS in Lhe industry. witlJUllt pl',-mm.::;cd cllquil'Y involving the 
SC:Ucll of the rct'ords of 10c;!1 samltoria, tr:rcing' \\'ol'lu'l':\ Imowll to ll:tvc CCll"'l'(! 
work in nsbcstos, nud cX:Jmilmtioll of death t'cJ-lificatcs, nud oC the sidmess 
fC'.rorr.s of firlils. where thE'sC nrc kelJt. 

Nevcl'thell'~H, wii,h thc~ l'e:iCr ... ·atiow=-, the data ohl:lincu in tid!) inresti'"nti(ln 
did not disc)osr. any ont.st.,lIdillg sU"t'eptihility tr) pnJlIlolHlry tUb~l'l·lIlvsis. o~ilhcl' 
amongst tlSUcslos workers tIS a class. or :1nJOIIg'S£ the cases uf fibnlsis. 

·"Smllmflry.-Thc outcome of thi!' ill\'l"~tj:.;ntioll is to cstnhli.c:h the cxisl(,lIt'c 
of a dC'flllitc oC'\'Jl]Latif)nnl ri!:>k ill lhe otl'!lx'stlho\ infiu)i,tr\'. This IlIkcs the fOt'1Il ni 
u. distiuct t~'pt! ur fibl'osi~ of the Illn~~, I·es\,.'rnhling s;licll::i~ in it.s maiu c1illil'al 
aspects, but !!Hil'ring from tb:rt c1i~eHsc in the mode of tiistl'ihntinll of the 
f1Lrolls tissue ill tIll' lnJl~s. ill it'! I'oulioln;.dt'nl fcntUl'C's, ill the l'nlHlIIl'l'd I'alc c)f 
devclo)llllc'nt under :l\'rnlg-t~ ('(lJHlil,illll!l in this C'CJUlltl'Y. llI1d fll'l fIn' liS t,he l'\'i(lr!i\'c 
goc." In n lnwer sm;C'cpliiliiitr tu tlrc ~1I11l'I'n'ulinll "I' JlUl1!101li1l'Y \.uhcrculosis,· 

.. The n!:>hcslo!; fibl'O!-;i'll r~!\nlts fl'(Jlll the iILIi. "'Iilill of nsh<:slo~ rinst. Ihr:' 
1"'o:dllllllC C'IIU.':("::i bl'illg' ('(J1l{'('IHr:llion Ilr tltlst i ':'r :rir brcatllcci nJit./ leul;l!l 

• ThQ 1I1~lie:\IIiU'l t:1di,,!o~ical 11011'01 out.1.illc,1 ill thioJ ill\"" 
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d {':\posurc to it, Thus the illCid(']I('\' nile' j!; :\i~l)('~.:t ill lilt.: mo:::t du,!\" pro­
t:1'!<..~S auu Hlfjlll\~$t. iho,;\! If;J):;I:~'t. 1!1Il[dcl)"cu .• \;;c illal r.l'X II:.n: llO :1t'l,:llcllt 
iJll!ucllCl.! ou Lhe pn.H.ludioll of tilt:: dl,.;\,:lH'. 

5.-FAt:Tons Dl::'fl:J:~IINU\G TUE l'!a:sENT HI:cue:allO:-; Uf 'J'Ug ASUl:~TO:i 
Fllmo~ls. 

It is of interest tu considcr ,,"hy it is thaI t.his Ji.s:.:a-;(1 has only ree~'lltly 
IIUl'act-cd lIuLicc and keuJUt! a pl'fA'km in the iJluu~tl'Y, nltlllJuoh nsLe;'los was 
J,",,10"'11 to, allJ WUl'kc,rJ hy lhc ;lut'iel1L..;, 

:Mauy facturs l'UJltnlJllLc tu thi~ 1'l!sit~Ull, !;OU1C d!'pcntic:1L un the Jl>ttl1l"e of 
the disease, ZOlIlC 011 the pliellolltcllai cxpaul-iiou or the inuu~ll'Y, othel'':; on the 
ndvtluce of 11Ie'i\icnl !;eil'Jlcc. 

'While "sbestos hus been known :Iud ~pi\i'1I10l1k::tlh' work~(l for Iltludrccl:; of 
years, it i~ ouly i~ the pa!;t 40 YC::U:iI, {)~:';o that it j,:1S been c~ll"ll(:rdaHy (,·xplc,ited 
to any extent, Not only t.hat. uut It hi less than atl years SJn(;C th~ gl'L';1t cxp:ln­
sian DC tht' inuu:;tr.r cOHlInellced. 'E'"ell nfter n )111l!lber of ye:J.rs of stc:ldy (::'\PIlI1-
iion, tho illflu5lry i~ stit! comparnti\"ci,\" slllnil. and the workers employed ill the 
-essentinlly dUl-:ty procesl;t!s relntivrly fe' ..... 

The ill~idious onset. alld tlDobt)"ll~i·.-e sign!> :tnd ~ymptollls of the di5cn~e in 
its r.a1'licl' ("Ourse, it,!; (:(wert advance hy impcl'c,,,]>t ible ~tllg~S, its poillts of 
resemblance latterl" to fibroid l.ub(,I'C'lIloo;is, · .... ith ,·;\,ic'h illf~C"tif)n h is SOlllt:liIllC$ 
lts~ocjatcd, nnd the mig-rn.Lion of thl)~ uficctcd J'l'I):n the industry, llfl\"c nil ('om· 
bined to dd;\r its rc('og-nit.ioll as nn t'ntity. nud til ;,h:::ctll"e thc cnus.'l.l n.gcllt. 

Kllo\\"lc~d~c oi the efiects of !=pt'ciHc clll!<ts upon the Il1ll:;.'I hc:s been greatly 
ext.endc{1 in thc Pllst 20 ycc:rl'!, bllt I·(':'r:lrch has lJe1'1I Illniuh- ('onrc!'flC'cl wit 11 the 
more impol'fn!lt ,lIld 't\·id~l'!pl'C,'1rl ri~.lc :l!<.soeintctl with the dm.t~ containing fl\~e 
siJicn, and enquiry iuLo the clTects (If (lthcr dusts Ilt'ld to wait upon tJ,050 iUYesti· 
gations, 

The llCCCO;;i';.'u·y prcwcntive measures iuclude, fll',:;t, tho::;c dirccted specific-Illy 
towards the 511PPl'cssimi lUlU control of thc d\l~t cm!yod in 1l1:1IItlf:lC'tlirill'r pl"O­
.ccsscs, which arC cxnmillcu in Part 11 of this l1cVUl't, nnJ. sccouilly, llJl'~:-U1"(~S 
directed to,,;ards those clilploycd in tLc industry. 

Th~e latter includc the control or t.he clisc,l:;C II)' periociit:lJlllledienl cX:lwiuu­
tion ot the workers, by whil:h those unli.tted by heaitb l'('nSI)US nrc prC!\'cnteli from 
entc.rillg the industry, nml cases of fibrosis and pu!ulomu'y Luberculosi,.; .:l re 
detected at the endicst possible moment. The nltlllwte ,Iud only reliable Lc,st. 
<If the cffectil'encss of the pre\'cntire meaSlll'e::; luloptcu in the industry will be 
fouud in the l';tatistics dcri\'ed from the reeOl·cls of periOdical medical examina­
tion of the ",·orkers. 

They nlso include the education of the individual, as in other dal!~c)'nus 
trades, to a snne i'lpprcciation of thc risk, ::lnd to his personal l'espollsibility -in the 
pl'evention :md suppression of du::;t, 

Tho proteetioll afiorded by l"csl!irators is only partial, :md 1.hol:o is a real 
danger that the U5e of them lllOy gn'c n ~eDse oj' false security, Asbcstol'lo dust 
fion.ting i,n the nir cont:tins n ma.jo"it:; ?f p~l'liclcs of the o:-dcr 2.1.<. Rn,d Ilm!er, 
many bclllg oJt.l~' O.5~, (!'''''''''''; Inch) lU SIZC. In practIcc, the dl!;COnllOl't 
of constnut \-;Nl.r, onel difficult.y ill spl!Ceh, cte., rCllder wo1'l~ers ,'crY 
uuwillillg to use this form of pl'otection for :my .length of timc. Sinl,J. 
however. a hif:h ela.l'!s respirntor will trnp n proportion of thc lal'~e ptll'­
ticles which cnn cuter the lung, th{!~' c:tnnot be ~nid to be valueless, hut c:m 
only be rccommendcd ns n. sccond line of dcfcIlCC'!, nnd not in l';llbstiilltion j'l1r 
other pr('\'entil'f~ nH!"!';l1rcr> ~pccincolly dirccted to the control of dust as neal' ;:'Il'! 
posl'!ible tl) it..~ poiui of ori~in. ~~nd~l" "crr e~;repti~l1;tl C-i'·Clll11.:t:lnrCl'; thcn~ ll1:ly 
be' scope for the l~SC or the elTIclcnt t,"p,e of hr-ratlllll,!! npp:u'a:'n:;. ccmpl'isil1; a 
nJ:l.!>k or Ilel11lct with a long tllbe, C'nnl,lmg" the "-rarer to brenlhe pure air from 
n distance. . 

7.-TIlF:: OUTJ.OO1~. 
From con~idel'a.tillll of the 11:ItUl"e of the prn("t· ... ~c~ in till! :t!\hr!\t.os il!du~ln, 

;'Iud olh~r 1,('lc'·.'\1)t !1I:It!CI"l'!. ]t Hi flit th:lt the o~111 .. ,,1;: fnr Jllt'\rnti,'c JIlt'I~!1:I' I" 

;good. That is Lo sny Ibnt in thC! space of a dC':l',ltit', OJ thCl\~nLmlls, thC' cfll'c:t of 
A ~, 
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(mr;rgl,tic npl'ii";ltiult nf l,n'\'Cl:ti\"c lnl";I!;,ll/"C:'; ~hould be appal"l'JJt. in:l greaL reduc, 
tiou ill LIII.: illl·idtlH"{' or Jilm,:,ls. 

All iUlIlIct'ti"atc tL'lILpnrary ri.c.c ill tl,c incidl'lI('c r:II(1. is 111·,.'ldJl,', d\ll~ ~(l the 
lIccurnulut{.u daBI;1).;\!. l';trll~' ;]. 11.::.:<1t·y {,f tIl<: \\"ill' ycar~, ouL \nt!l the pa~"111~ of 
thc pc"I~, a lill.'arlr ftlll illllllitl l·ll:>tlC. . . 

M\H~h r:-encrOus :WS;!>(:lIKC' h~.~ ue~1l rct'cl\"cd fl'l1lll 1l1:Lllr ~O\ln'es tlill"llIfi the 
C(ltHSC of'tlli!> i1l\·(':::.I.;g;II:0I1; thc~~ :Ire ~r'atcfl111y lll'l'110\\"h·rl~l·d l·l;:,cwlicrc. 
f'pc(:inllliallks ::1"(' Ilnc:huII'C\"{'I', to Dr. E. W. 1\;-inillf.? of :'Ija.'lthcSil'1' :1~Hi .l.lr. 
N. T:ILtC'I':'=nllllf LC'cd.~ for th('il' jlldn"ll\~Il:;nhlc c':p~'rt a;;';:'lst:1lJ·.:CHI tIl!: ('lI1CJrI:lll(l11 

of the rad;rJI""if'aJ f\~:lI\ll'C'~:. to Dr. "\\'. E. Cooke. PI·oil·,:..:rl!" :'\1. J. ;O:1C'w.'ll"t, OIllcl 
])1'. Hooclhol1';; Gltl\'l1C', ,'.·!oll .• e tC'!tl':ln·ll1";; in the S:l1nc nclr1 nrc ":('11 kl1own, I1ml 
to Dr.!. lL Il. (;,:icyc for infol"lllntion frol1l an 11lllllll,iishcd study of :l. ~1'OllP 
of t1soestolJ w01"k(~rs. 
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PAnT rI. 

PROCESSES GIVING R)!;E TO DUST .oHm METHO!"lS FOR ITS SUPPRESSION . 

• 1.-b;'Tll0l)UCTION. 

The asbestos iuduJ;try bas developed gt"catiy in l:ccent rcnrs and contilJues 
to expaDd rapidly, mnillly because of th~ dcma:Hls of tJio motor, elcctrical, 
engineering and buildin~ mdu:.tri(,s, and of tIle incl"t'asing attention no,,' p:'l.id 
to the insu!lltion of stenm plant to promote fuel ecoJlomy .. 

Asbestos pruducts run)" for com·c.lJience. bc di .... ided into se\'en mniu 
groups :-

Teztiles. 
(a.) Yarn and cloth. 

Non-J'r..rtilts_ 
(b) MiIioonrd. prtper, asbestos-cement sheets. tiles, nnd other build­

ing' m::tcrinJs, sheet Ilmtcrin.! of rubber' or bituminous mix Lures c01ltain­
ing :l.slx,:.;to~. 

(t:) Tnl'lllntjon tnntcrial~ ftncl artidcs. 
(d) Brakc al](I (·lut(·h linings. 
(e) Pm'king- aut! j(ointing'$. 
(f) Asbcstos-('O\'crcd cl~ctric conductors-electrode!!, Ci\blcs and 

wiring, enils fot' clvrtric macilincJ·Y. 
((I) 1\[j:;{'ell.'lJl('oI1s, jnclll'.liJj~ 11101lId('d l'kdricnl nnd other go(\d~ .. 1"'1('. 

Some fnrtf)ri(~s m:lkc b,)lh tC':;lilc lind !In!J·tc,:til,~ ::;nruJy;. f..:n·t":ilkd 
.. flbcri1.ed ,. Ilf-LC'!';to.o;, i.e .. opcner! 01' brl")l;f'II-IIP l11:ltcrili! in 1.1 fin~ Ib·1, Jib: 
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COJ1ditiun. j.~ 1Il;11IiIHI1.11\',1, 1IIIIIIi'.I"r1 I'.ill, 'illli.'l 11I;,.(')'i:11". ill 1;11";";\' rll].I':lili,·" ill 
t.iI" i'adllrics ill;:liuJ(,,1 ill gn,IJIJ.-. (.II), (I,), :111.1 (I"), :llld In a 111111'11 :O-1!1:I:kr' ('.\ll'IIL 
ill :O;!lIILl! (If til>! ,i,LIwr fadllril:l'o ;)I,d \\'('I":;"I1III's. . 

(II) ~\~bt':;Lm; )"ill'lI i.-; Willell 1111.(1 dflLlI j"or i!l."lblj"1l 11l;!ttl·l·.~:'; l"I\'l'rill~";, ill­
sulaLil1~ \\'J';'Jlpit':';!'. Ij~L('\'j1J:-: .'I,atl·ri:d, Ii,." ('111"1:1111.';. 1~1'!>:<llIlIlIH'rill.~ ldalll~ds 
IlIIll fll·l'·n,!:-j~lllt1-: dlllhlll", .\UrJ'uw{'r \\')\"{'/l 1II;llcl"l,11 I.~ pruJIl!'l'd JuJ' J,dtllJ~ 
fiJI' I'OILYL'\"(JI"/l, hrOlkc 1117il1:;s ;llld ill:o.nl;llill;; t;lljl~. :-::lllllC as!)c .... tu:, chnh Ii" 
l'uhbcr-lll"IX1fcd Cur {be ill ihl' lI1;lIluLwtl:rr 01 :;I<'alll Jl;l('kjl1~s OI11U .iuillt.illg~. 

Hm'iillr~ it:> maiu llSC J'IJI' \\'I';l\'iLlg, a~h':-:llI'; yam iii lor;tided ;tlld jl1aitL'J !til" 
nsc a~ parkiug', al1d al~o fnl' jll"'ld:lliu~ tlt:ltel"i;1!, ~IICI(,l::.' ut' FlI'n :lr;,~ ,~uJ1jllil'\l 
to L':ldul';C;i ill \\,bidl ek'eLl'it' t,.tillc ul' cll'dl'lld!.!,; arc llIiHle, '\.JIU ptlh~;hell tlll'!,;',lr} 
lor lhe L'tIULpll'liun of ille:tl1rJr::'l'ClIi. IJlillltJes, 

(b) .,\sU!.!Sltl'; IlIi]llJo:lI'lJ llml papcl' arc m:ltlllfOlI'ttll'cd,fl'01ll )1I11p (,ltlllailliJI~ 
shol't Jillrc nslJ(';;tu:-i, by it wet method, like ordillal'Y l1lilJlJoal'{1 ilt1d IJilpN, 
Asbc:;LQs,cClllcul 1'111~,:ts, till',;, l-;ut.tCI'S, pipt'l', ('tc" 1'01' h\lildil!~ anti s;1J1ilm' pnr­
PU;ir.S' nrc m:I.:I~ J'l'01Jl wct mixture:; Qf l'UI'tI:I1IJ CClIlcnt HIIII :-:ilOl't nun.! 'Ishl'~tll~, 
A :;rntiJrtic, ('olltpq"itioll sbeet is madc j'1'{1111 a 1'11blll~1' lIIixill~, for use as joilltiJl),;, 
BitiuuillOIl;; Ini:\iags cuntnilling nsucstos nrc lIlade fIJI' ~\\'itcltbn~lI'd p:lueUing, 
nnd othel' mixill~;; fut' Oooriugs, 

(c) Immlatirm J)1;]!t.:rinl:> im'hulc fiLcl'izcd n!'ibcstosj "mng-ncsio'," so-cnllru 
contninin:; nbout "j per l'(!IIt, of fiucl'izecl nsbc:o;tos and ~;j pel' cellt, of llt;lg11Ci'i'l, 
RDd other fillely di\'ideri mixtures t'OruPO!O;l'ti p:II'ti), of Hhf'l'izerJ ;l.!;lw'"'to!l, 11~l'J a,; 
insul:tl-in .... c{'ll1eJlt~ 01' pi:lstCI':;; fibel'ilcti llSb!'!,.;los slifi('llCc\ iuto thick ;iilccls iii,o 
mnts, fo~ linil1;;- Iott1khcatls of ship,;; siJOI}lrti s{'diColts nil:! f:.luhl;, mf)llllkd 'fl'O(ll 
fibcl'izcti lIf;be~ttl:; (IT mixtnres Coul:linil1g- it, or huilt lip of l'OI'l'uri.1!cd n:;bL'Sl(l:~ 
paper :::0 ;I:; Icj clll'Jo!';e [I ir cells; 11111tt frSSl'S, made Qf :1.lI"bCslps doth :llltl filled wiLh 
Jibcrij',ed nsl)('~tol;, lnt'lgnesin, 01' other filling, 

(d) Brake and dllt~h lillin:;i'- ;'Ife chidl~' prcpnrr.u ft'om impl'c;':;Il:'tled ill1CI 
heat·tt'r,ntcd llshe~to,.; cloth. JIlIt al!<O frolll Illtml(led nslll':-:tos mnlcrinl. 

(e) IJlnitcci <Iud ul'nitled ""he::to,:: ,,,:u'n, proofed ilSllcsto:>, c1Qlh nnd eOIll­
positlou shC'Ct. ;lI't! used in m:tkill[~ r:It'kill~.'l :Inn .il)intitt:t~, 

(f) Eh'r.tl'ocics for wclrJin:; "'Cl}'1e :l1'C plilill'U with a.o:.b~.'ltos Y~l'l1 Ol' cm'C'rcd 
with n pn:-tc cout:tining u:<.ll('<;to". Some clcctl'ir, cnblr 111111 Ir;,,'jug' 1'('(Jnircrl to 
witll!~Lallcl herd arc rJn.it~11 wit.h :t~bl'sto~ yarn; fiehl coil,c;. ret' eleC'tric 111;lchin('/'y 
may be wrappl'ci with asbesltl~ t.lpe, 

(17) }.liscellulH'll115 IIHl1luf:1CLI1I'ed artil'lcs or products, (·nmposrd wllQlh' nr 
parti:'llly of nsb(>~tos, inelunt', in ndclitioll to moulded clcrtl'it'nl nnd olbt'!" goods. 
R::11Cf;tOIl putty and powrlr.r, rubbcr hose plaited wit.h n~b(,slo:; ynrn, and In:lny 
others. 

, Apart from maunfnctuJ'l', t'cl'tain work is cal'rit':d 011 in pl'~lnj~cs .'lubjcct 
to the Fnctory nllll WOrl{J~hflPl'i Act!!, ns. well nF! ill othel' Jll'('mil~cs, which ill\'oh'c::s 
lISC ot: llulOipulntioll of Ilsbt!stO;i or pro!luC'ts eOlltninill~ it. The im:nln.tiJlf~ of 
boilers, pipe!!. ellt:'il1c!l. ;,tllll pnrtl'i of shiJl!l iF! the mOl'it important. ).rllt'h of"'thiR 
work ill done 011 benrl! ship by' cnl1trnet.ot'~ who employ n cousidcl'Ilble outrloor 
st'-lfT. ' 

2.-PnEMlsEs. 
The iactories :lIul workshops illcluded in (a) to (g) number :It lcnst laO. 

oI. wJ~ich J8 are text,ilc fnctnril's" Thi:; tot:1.1 i::; b:l!'erl Oll lists supplied by the 
DistriCt. Inspcl'tors, It uQes not Include the l:u!-{c llullll.Jer of works where tItere 
is illcidellt~l Il~ (If a~bc~to:> pacJ,ill~ and ,iointing, nl'bc~tos·eo\'ered electric cable, 
or other finishcu goods, required i'or·coJllpJcliuJ.\' olher mOlJltlinc:tures, 

Tllere is only one 'i"orks in ,,'hidl the Ctnp\o\'C~es rOIl('Cl'lled with asbestos 
excecfl 500, ,Thel'e nre n1:lIlY small prcllIi!'-c~ ill which hut n few emplnycC':>, in 
!oome cn:iC'S olily one I')r t\\'o, nrc employed. A ~mnll .. IIsbc:>to~ " (l~pnl'tlI1cllt. 
is Ioulld !u n numbcl' of illll'.ortnnt fnctcirie!l. 

Te:-.;:lilc clcp:ulmcnt." arc u .. ~n:ll1v well hOllsed ill 1lI1lf!f'1'1I lmiJdill'"S .\ few 
of t,he oi!ler 10:"li\0 fnctol'il'!'! h:n'e 'hecn imprO\'ell 1'C'l'Cl;th- II\" t.he ~~l'clitioll of 
luodel'l1 huildim!A, In one rn::;£' It bndh' hnu~etl I'tnalJ C:OIlccril is in IH'oee~s of 
rell1O\'nl to I\~wiy {'Ollstl'l1("trd prcmiscs.' 

Tht' n!'bcl'~os.l'CJ,I1£'nt !=Iwc,t r:l~tOl'ics nrc I11nrlel'l1 prcmi .... C'~ of Jal'l;~l~ floor nrr3, 
ll'")fty nnel !';pn,CIOUS, III the 11111111, sJII~le slol'c," h\1iiflill~~, Thl~ cnLlc nnd t'!il!ctro(ic 
fnctoric~. nrc nlSfJ Uludt'I'~ lind grllt'I'nlly f-nil-nblc, 
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;)Ollm :'111,111 \\prl;s, IIHl1'l~ J"lrtll'III:lrl~' t'",~,· l:lI:,,;:,:.!,·d ill lll;t1;iII"~ l",il('r r~lIl­
ptl!iiliun:o;, al'e IIlhalil'd';', (Ul"y .• \ fl"\ :,n.: llWll' toPI'll."nkd _~l\l'd~.-. ,"';II~-II IJll'UIIl"l':; 

IIrc diJ1il'ult til !,l:I-,' d,'all. 
SOllie WOl'r:~ 11[1: nllt:"l·~·\l·d \'.-ith pl:\III. ;111(1 "trw!,,.; !II" lII;tlcri;d. This Illn\' 

rCF-lIlt frrlJlI ill,ukqn:ltc' :H:t'tllllllloi!;llr'JlIIII';J trlll/l'lI'ar," r:dlill:.;·oIY in 1111' III-momd', 
!Jut the l'ril'l'L 011 rh~alllillt''''!; i~ h:lI!. Tilt' dll:-L l'\'o!\\,,1 ill IIWtlllf.ll"IliriLI.~ 111'0-
Cl'!;S('S is 111(1/'\: dil1kllll In l:ulltnJ! if thl~ I'ITlIli,.~·.,; al'e 1I1J~;ltjlnlI1c, p:lrlil"lllarl~' if 
l'l'owdcd wilh plaut Ill' m;ncl'ia!. Ck;1l!ill:; is lwl easily ill'l'Olllpli:.:hl't! nllu Lh~ 
oust. is InOl"f! C'Ota't:utl'alcd. 
. J'nili/rtlio!/,···-Th..: al"!"all~;{'!1)ellt~ Pl·{l\·jt!('d for n'n!il;!!iltg a!'h!.'~tlls '.yurts 
\'ary rL$ ill othcr illflll"(l"ic5. JJu"t t"I'tlulI'nl .::y"(cm-l, ",11i'I'C lI!'l,d, C'fI"ed ;1 llH':1~I"'C 
of ~t'Il~I'al \"('lllil:ttil)J\, .-\ IItI111hl'I' of wHrI.;n1')lllli ill It'xtile f'l\"loril':-' arc 
v".nLilnlC'd b.\' plt'1Iu1II sy.~telll.":, Illl~ nil' :<:IIJlply \willg "';Inl\cd ill \\·iIlLer. Ovcr­
Lend cxlrndiliS Jl!'()pdll'I' fiHI;; al"e hllt lit-lIe llscd !lOW Illlt! \HlIlld he nllsllitidll~, 
In one IIInU.re,;f: 11l;lking" l'on1l1 e:'>tr<H,tion filTH- connC'C'ted lo lnr~e O\·C'I·lll:ad 11tI~,ds 
IIl'e IIS('<1, l~xll':u'tjfln I,.\" tluwm .. 'IlI·r1 di . ..:pl:H·('IIWI1t. the OIil" l.'eill~ dr:lwu tlll'/llIg-h 
opc'.1lill~$ ill tllC HrjJr, or 1l~:lr IIno!" Ic\·,'!. ha:-: nut becn Hll'l. "'ith, IIl.lt !Itl.!; 1,c('n 
consi(lpl'cd rot' sollie wC';wing l'ONIlS, This ';\'sICtll, if l1e~igllcd of n. c'l]mcit\· 
:<:llffiriC'lIt tn rrrr('( n hi!;h st:1'lIdilJ"ll of ~{,llrl"nl·\"('lltilat.i(lll, ,,"oulr! tcnd to l'C'dnc; 
t'he dnst in thc gCI!('I'OII at.r'lol'plwl'c ~\t ill:C'"thiu',!; lcowl, alld, ,,·;t11 other ~:lI'c~nards, 
br n possihk :lIt£'I'1Il1til"r to locflJiRNi ~xhnl1RL Yrntilatioll, It ronld not he Slh.'("CSS­

ful withollt. cffiC'icut h('ntin~, owing- to tIle rtl.pid dmllge nf nil' ctltnilcu, 
Se1)(fr(ltion of Pl·nrr.<:.~(>.<:.-Jn lIl:lIlY \\,(Jrk~ ~r\'l'r111 rrn(1'l'~!!~ :Irc ennicrl (In in 

thc Ml11C room. III the lluRellC'r of c[(('('li\·c 1lH'.1I1li of pl"!.'\"t":ltillg' C'~<:.\pe of dll.c;t 
iuto thc :-dr, many wOl'kcl'!; nl"l' .<;lIiljrrtl'd to:\ ri~k fl'OIll \\'Jlkh thc~' \\'01111! (Itlll'l'_ 
wiRe he i!UllHlHC, 01' to n gn'at('!" ri~k th:'"lfl tllal arisill~; fl'nm their o\\"n \\'(11"k. 
In n fe\\" textile fnt"lnrics rl'l1.~hill.:':- :'"Inc! opc'lling pl'llltS IIrc I,inccrl cJO.i=C to }<pinllill~ 
RIII1 ending mnddncs, Spilluil1;':- [nullC!; nre ill$tnlll'll "l(l::c to ImmH; :llld wet 
ami dl)' wC:\.1'in~ nl'" r:'"lrriC'tl on t·l'l~c tClgctlicl'. In 110Il,I(':-;tilc pI"Cll1j,~cs there is 
mOl'O cfTcethe scpnl'ntioll oj c11li:-ty work ;\ncl p!"(\('r.s~C's from nOli-dusty, 

3,-nE~CIllPTION OF rnOCES:<iE:'i Al'm PHEYENTIYE ?l1l::Asllnr:s, 

A complete aeeollllt of lll:'"lllufllclllrin:.; method .... i.!; )]I':lt. nttemplctl. ~\ltcntioll 
is mainly directed to the du!:t..pl'(ltlllt'in~ JlI'lWt:-;.~C::, II tlcst'L'ipt:on of whi('h, in 
broad outlinc, hns hecn declll~d llC(,!!S~;ll,\" to 1I1:il,c clCllI' LIIl' CII'CUrn~t;l1lre:-l ulldrr 
wllich Cxpt)f;U1"e to dust nriscs. fllId the chnr;l("Lcr and oujcrt of tIle 1'C'l1H':11ial 
measurcs nh'c:lfh' in use or hel'c l"l!COllUllC'lldctl. 

Somewhat rlllpurt.ant rllllug~'s nre on fO(Jl \"hirh. it is cuufidcnlly hoped, 
will 'great.ly reduce eXpO!;llre 10 du:<:t ill certOlill hilhcl'to dLt~ly process('!'i, On 
the other hnnd. ccrtain ue"(,!Or1l1l~nts, c,g., !;]lcl'diug up of textile Jnaehiuer\', 
and tho itlcreased U!tC of (lShCRtos in \'nr~nl1S illdnf:tnes, l1Iay illtcll!;ify the dust 
problem, if adeql1n.t.c meaRUl'e~ to denl wIth I.hc dust. are not t<1ken, 

TEXTILES. 

<'l Yarn and Cloth. 
The manufacture of :lsbcsto:> ynrn and cloth procer(l~ on th~ ",holc like thnt 

of othcr textiles, hltt therc nrc SOlllC illlpol"tnnt uili"ercl!(:."cs. Fiberi)'cd alld otht:1" 
asbestos mntcriai if! frccly hnllclied in Yariolls opcrntiolls, in gllthering 
., wnstc." and in clenning", Expo,;urc, in smile dcgTcc, to nsbcstos dll~t, is 
common throng-haUL ali the fa('tfll'ic~, hut step~ h:n-e Leell tnkcn, cxtcndillg O\'('t 
mnll)' yenrs, II) de;1l with 11\14 Pl'flChwpd at \,;ll·inuR point:::. thongh the nCl'('s.~nry 
degrec of elllciclI('Y 1m!;, geucrall." ~Jleal.;jll).:, lint been I't'.whcd, Exhnn...:t \'cnlil.t­
~ioll plants t1Sl"!d ill. the best-equipped nshc~to~ fu('lnrics for j'cl1lo\'ing dll~t UpJlC'.11' 
to be ali cfli"icllt ~s tl/O!\C lI~cd in otlJ(~r texLile ill1ill.~Lric", nIH] to hnse ht'en ~Ipplillll 
oyet' n wider firle!. As rCg"lll'c1::; otlie!" It • .1ft'f.,'1tnrds agaill~t du~t, c.$., sllh~titHtinn 
of mec.:hnl1ir:nl metilflds for h:'IIHjwork for fC'edin;: the ltlOll"hinC's lit nrdimillary 
opcl':1tiol1$, cffiricnt C!ldO~llre of lllnciJinc1i, nnd y;tC'Ul1lulIlC'tltuil.o; of dcnl1illg", little 
dcvdopmcut hns been mntlc. 

Opcning.-:\!'hrst(J!'I. !<llitnill(' (0\' \',trn, JIll!'; mmnlh' to hr 
cns('$ " opt,!lt'd ,. C' fiL('r·jzcrl .. ) herr!!', il· il': 1"l':I,1\- for' canli' 
lor,\' l"))'rWt~:-:!'".r·: :"11"1' dicl"tr'd h~' \11;whirl' hilt c"inii l!Illdl I. 

, ing- {to !"{'I1IC1\'1! irulI} ;\1)(1 J.:"r~tlillg 01' ~i : follo\\" e)"Il'ilril1;;, I 

;'Il,:hrrl, tl.nd ill nll 
Tllt'!'>e ill't'IJ;JI':!­

nrl.;. :--:qHII';\t, 
,'"cl"(~de ojlt'l1in;; . 
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11;tlcl'ial for raru j;, JlIlI. n~lI;l1!,\' tr!':lh'd ill tli.~iltk~nl!nr~, but. ill IIlfl~L Lldllril!s 
t.ln; ..... t' lJI:l('hilll"l~I'C ll"I'd rur lilJni/.itl:~ waste ;1"I.lr.~tfJ:'i YOll"!1, «'le. Cr\1~llill:; 
fl'1Ut'l!!> lInt aut! Im.:;li,<; 11[1 Ille 1I1il1(')';11 l\"illl"IIt. t!:I;:I;I;"',ilr~ thl' hht'l.:~. It is :llC!llil­
pli~hcl1 \,:tlwr ill:l lnr~(' I'ligl; nnlJ1t:I', III' in:1 ~1l1:1ill';111 illill IIi' l,hl! mortal' Jlli.'\iJl;!, 
LJpe. Tile l!liltl'I'j;11 i~ 1'lIllllicIIIlJ'{11l IItt! JI(,or el,,,\! til lit!' 1I1:1d,il1(" the {"(lIlt~;111:-; 
or );c\'cl'al_~;ld\:; sr,1I1PljtllC'.:' bt·ll1.!..!' .~pn·;\(1 011 tile 11,,111' \" oill:lill a I"OII;.::h ;, 1I11:'\io;.·· 
ThC'. cl"u!oihed 1I1:11(,I'i:1I i:-:. ('iIIH~r I;lla'il fl'111l1 the 111;11·11;'1(' 11," h:llld, nl' di~t:hal':':I'd 
Lhl'On bh a bollo)!! dv]ifl'!T ... 1 i dl.', 11 .... 1!aJI.\~ Iiiit'd ilJ(f',':;lt,ks "1' ;l.il''' nlld, i r HCl'C'...-,-;I!',", 

wei,.llcr! 011 a pfll'Llhlc \\'t'ii:\hill~ lI1:ldnll(~, ;\ ft,\\" cd:.!;c i'llIlIU':!'," di"ch,11'l-:1! Iljl('U 
sho;t il1t'lillClt l'ltliccs :Hlt!t!JC IIH'i.tl'l'inl f;dls Olll!{Jl)l;ILi('i\lIy illto the ::nck (11' ",I'll" 

Ed;;c rUII!lCI'!' ~i\'c ri~ to duo.;t of cnll!>idcnl!.!t' H!lIIllIllL wllcre fihnrL filll'l.! 
is cl'm;]lcd; ,<:Oll1(' /\I'C clIclo,.;ccl nnd hOi\"(' exhaust applil~d, Thi.<: is :1.1\\":\\"" l1C'c(':-;­
Sr'l.ry, Pan mills ure Hot cnrio!;cll alld aho gi,c I'i::c to dust, thougli. lcs!'; in 
amonnt. 

lTnn(hl'ol'k, C'~" !~al'k elllpL),illg' :lTICI filling', l11ixillt::, fihm'clJillt:: nnt! frcdill~ 
m:H:hiue JIll/IS or InUit'(1 fel'ds, g-i'\,C',; I'ise to' dIE;t, ,~;JIlH!t illt!.:" of l'llll,-;idlTilll(e 
IlTnOIlUI.. :wc1 is dOllc '\'i(.I1Out cxhaust., .'\pplic:ltio/l of ('xha'\Ist dranght ,,'ould 
bc fllr.iJilntl'fl if fc(~dilJ~ were done fl'lJm :\ hi~h~r Jerd ~ IlwL Md~:; might hc 
empticd Huder clltlo!;cd condit io!!J.l, i ,c, ill :I f:.<lck cmjlt~'il1;; n pp:. 1',1t1lS, A IltCl)lIilLic 
delivery :I11t1 1'l'\·(,I'.~iIJle b:.~~iJl:::- Iaai('\!fi clintin;'lt.~ du'"t, produced iu llilUc1 mIing 
or snc1.;s, but n~C]lIil'C to he cJfieicllLly c!!('l()<;cd \\'ith c:dHll1::iL t1ril.llg-ht. applied, 

All opcn tra\'clling Land passin:.; I'ound nn e1cctro-lIlagnct is lIsc!1 for 
SCP:lI'lltill!~ loose iron, the asbest.os bcing: deii\'cl'l'd to all clc\'ntol', Em'lo~~d 
RPJl:t)':ttIlS sLulllcl be ndopted. 

£lIclw;ctl ratnry sic,'cs (r01arie,;) or lopg- o~cill;ltil1J..:' frnlllc "ieYes tll'e lIsed for 
ronghly t;l'Ottiillg' cr\l:;/lt'd mntel'inL Hot:lries sliollld i1t: nlC'th:rnicalh' fed nn;.1 thc 
<tsbc.$to,> eoJledcd IHldcl' cl1dost'd condilions (not :r!W'1YS 11011(,) all!! ex1lnnst. nppli\'d 
to f.he mnchine eJ1cloJo;llre~, othel'",i::::e UllllcL'C""nl')' t!\I,.t iJoi l'1'1"lled, ::-:~J1tl(' 0:it'J11at­

ing J;.ic-vC's arc "cry OpCII, the mnteri,r1IIt'.i:I:; :llluwcu to fill! Oil lh(' nOOI', awl bcillg 
filleu into sncks 10,'· llllnd, Vr.!'Y dmt'y condit.iol1s nrc thcn ine\'itlllJlc. EHidcllt 
eneimmre with e",hanst drnl1;2:ht applied and, to 1l,'oi(1 !rand !iIJillg-, rtutClluatic 
delin'IT :Illn bag-gin:; l:.Juices, also elldoscd and C",h0111sted, IlS \1,~etl in SOIllC C:l>'t'S, 
arc l:)1!llcrally prnclirahlc. 

Crigllton OpCI1CI'~, ellc1osf'CI ceutrifllgal mnl'ilincs, nrc used for opcninf" 
crushed 'lsuest.os, 11l'{~I"lI'aLory to C'nl'ding, COl'efnillli",in;.:- 01' 1Jll!l1din .... oi cru"I'I.!J 
material is cficelr.t.i by ~pl't,Hlil1~ it ere Illy in laycJ's on the floor OV('r n ~on5idcrablc 
arcn--coLton mlly he added at thi,,, ,;ta;;c if I'c'luirl!rl-alfu ,,'heu fceelilt<T, takill" n 
vCl'ticnl cut,throur;h the 1l!:l5.'i" ',\.dmixture with a ~,l1lall W,opol'tiull of~ottol! l1~ay 
Cllso be adlle,'ccl IJY blowmg' It Into the feed 0pClliUg, Ihc.! 0pcHed 111~ltCJ'l;11 is 
delh·cred upon a lattice nut! collet'tcd r,ilhel' in Il lar~e contaillcr or in ~ad\s, 
automatic bn?:o!ug lalt!cc:i Dcillg uscu in some ca:"t's, ~IcdH:\Jlical f~etling ulI!h'r 
enclosed t"OJH.l1tIOIlS, WIth C:dlilU,:;t dl':lu!!'ht .1pplicd to ft'ethllg lattlccs or other 
~om·cl'ors, ~houhi bc adoptcd, lI;~lI~i feediHg gIVl'S ri.:>c ,to, el\1~t, fl'om snt'~c elllpty-
109, ~ IO\'CIJIl1g' tlmi part.lclliarly !mxllt~ OIl the floor. )rIXIIl~ lS a great IJll1dmuC'c 
to elimination of hand "'01'].;:; it IS :l.sscrteti thut pOflr rnl'll reslIlts if it is Hot dOlle 
a.ud that mneliiuc lnixin~ hns bcen tried :Illd g:ll'e ic!-!s satisfactory rcsult~, If 
rctain(',cI, it. should be done fit n higher h!,·ci thnn the opeller, under n 1;'1I'~e 
exhausted e~!.JlOpy nlld the Illix(,urc fed Ill. <t "cries of dlutc:i, Dcli\'Cf\' latli\7,;; 
should he ,,'ell cncloseci and cxhanst applied, as noll' c1cllle ill =,ome C<lses; otherwisc 
dust is e\'oh'ed. 

Opened mnteri;J1 IIOt required nt ol\ct:!, mo.y be stored in open bins in the 
workroom, inn)h'iJlg cmptying and filling sack~ or skips, ,,-hidl Ilcec;;:-;arilr 
cnn~e dllst,. This ~to!';I;;C ill bnlk :-;lioll1d Lc n\'oidcd; nllc1'Hflt.in! D.l'I"nll<TcJUcllts 
migllt be ncloptcd \\'hich ,n'oid dust, 1:1 

SOllie 1ll:1.tcri,r1, c,g" l()ng .liiJrc w""te from Inter pro('cJ;.selii, is opcncd at. 
enc1~y.'ccllalt~ce:fed ~C:I~CI"i 01' \\'dleys! 110t illf,rcqucutly of priwitivc desig-J1, \\"orn 
out, :lIltl elll,lttlJ1g. ~!l\H:h du"t, J1()~\\'llhsl:lI1d'J1,~ th;ll n fau is 1111 jlltc:;!';}l part 
of the m;u:lullc" i hVlie ole\ HI;lt:lrl~lc;:; ~honlt1 HOt. he, nSI.,tI for ,1l:;b('l;tOS O]lell i 11:; , 
Dn!'t limy be rnutted :It feet! pnll1ts or m(1dt'I'1l u101dlll1t',~, pnrtlcnbll'i\' ,\'hL'1/ tlte 
f('cel is irregnlnl'.. E:d!an:;t is 11f!{'I'''~:lrr :'It thl.'_ r('\·d buic'l' fill· thi,::; 'r{':I~"l1 :lJIr! 
Ollso h~can;;e r:l'r!tll:.!',IL~I'1f {';nL..::'-: dll"t. The 1~1;ltf'l'i:l1 i" t'ith~'I' di";f'h;II'~yd lq"'l1 
a lalll('e r(1I' lltl1l1CIII:11e l'nllct"(lflll, or hhlWn 11110 ;\ l'h;llflbcr, '1'111': ~tnl1dal'li~ 
sugge,.:tr.cl for Cri~ht(lJl Ilwl'hillCS sholiid !rl' a,jnptl'd. 
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UUUGS 3 

]fIlJlJler latt.ic'c ft'(·.t~ an~ ];\I'~('!Y l1~(·d wilh "p"lIillg 11I:1t"l,illl'f;', tl!l' 1".'1'111'1' lip~ 
arc ;IIH.lul :i fet+'- Ii il!\'Ill'.~ :d.lU\'l' 11(11,1" ].:\"1'1. .'dlll'l, dll"~ j~ PI'Odlll'("d III .~llu\·cl· 
ft..cdiH~ ;I!'- it is diJl'll'Hlt 1.0 :I\'pid :";llll'I"ill:; :Il till' liP: :\111'111'1"""11 J:llli.l.:e, fl'c! 
;ILol' jLl.,j. 1.,·h,\\" 11001' Icn:I,\\"iLh 1(lI:lIi:-ed e.\)I;llL.~L ;TPJ1IH·d In t.l,t' CIli.:1oSIlI'(' I ... WUl"(' 

~lli:-;rarl.{Jrr. 
Hill:.:1t~~'li~\illtC'gl';lt!Jr~, t1r two nt' thrl.:e Illfll'hil\c:; ill Rl'ri,'~ arc ll:o:C'r1 fIll' ,break. 

Jll~ lip t('~aiJ~ nr oLllct, rts!Je:-i!ns \"Isle. 1110re rim'.ly for flJll'lIlll~ t·l·ll~.hrd. :1~1\1:,.to~. 
PJ"C:'Cllt ;lI"1':lII:;t!llIr11t:o= roJ' Jlt'l~ljlllin;II".\: lwnrl ,,(lrtll~g' 111' \\':] .. 1(' aJ'C IlIlsat.I::lnd':l1":'; 
it shollid II.' Ut,t'0ll1pli .. 1u·tl at. a l-n\'C'rCt! belich, !'.lllt:lhly ~'\:'!'IIl:-!Ctl, \\ b\,\,l,:;\s !II 
"orlle cases, !he ilI!Jr':w,~ht at thl' rJi:;iJll!'gratol' fCl'd npl'IlII!~," l';ltlSCU by the r:l]lHi 
rotntion of tllc mInt' is \lot snlJil,jt'llt to 1'r.IlI11~-C dll.~t, ~lld IW(':lnf;c, nt allY 1':'I1C, 
MI F.OO1l as ii, ill Sf.OP]l('t1, cscarc of cll1~t !lilly I'Cl'ulL froll1 I'C\('I':';CU !IiI' \.:11l'1'Cnts, 
f'xh:l.llst slwl1hl he :IJlplil'fl h('rc nlr.o, , . 

Disiulq;r:llc\1 U1111'.'I'i~11 is hlown illto "hamlll'l's, a blrl\\-CI' fnll being' III snrne 
enS(lS {'QlIl1('t:\ecl to till: tldh'cry of the 1l1.1chillC to l't'I~:lte a \,,(I'fln~1":r dr"I1I~llt, Air 
prc~surc ilL the chamlmr is J'clicrrri ill di((C'l'cnt '~':Iy~, the !<irles lIla~' he l'(l\'crcd 
with sacl<ill~, nlJowinp; nmch du!';t to csenpe, n " relief Imllo(Jn " l.'OIlI1L'\.'lr<l, or 
cxhnu!';t nppliC'cL Chnmhers cOIlIIC'dcd with r1i~il\tcg-J'<ltin~ :lIld tcn\:in~ IlPvhillCS 
vnry in sil.(~, FoOI1lC ;lrc litlle more tll:1I1 a l;'ll'~e box, otht"I'!l :11'f' mOl'e rr,nlll\', Smllt', 
bllt not nil, arc '~~Jl,lr,'t('d from the workroom, ThC'y :'Irc C:Hlt:l'(~d for ('lIlptyillg, 
the ntntcl'j;d hcin,~ fillet! jlltO l<tlC'l;;s or I'kip~ hr h:llul nftC'I' thl' 11lne1lillc i.~ ~tt)ppf'd 
or the {lr)\\' of 1J1;'ltcrilll divcrtcd to tlnothl'r ('hn!11I~p.I', "'o)'!, ill chamber!'; i!'. YCtT 
dustY:1nd it!'. eiimill:ltioll il': mo~t rle~jntbl~, (Scc pngc '10,) , 

Ca,.rliJl!!,--<':ollSiuel'uble de\'clopll1t'llts have tal;:eo plnee in recent· ),enl';;', . 
.onc 01' L\\"o import.nnL new C<l.l'dl'OOlllS h,wc been startcd, 1I1nuy llew lu:'tl'ilillC!S, 
iududiug liOtne of fl)rei~ll COllstl'lIctioll, hn\'c lY.!cn illstttJ1ed, 

The 1IlIlehille~, of lurge overull UiJllL'llsiollS, O,rc of thc l'o11c1' amI cJc;.ucr 
type, Muul!'rn canis are of high e!:ts$ COI1SU'IlcLion aIllI Jiu('d "'itl! t.\~'O I!ofif>l' 
CyJimlel's lOuppol'ted on :~ cOlrriage, which c,lll IJC racked iiltu or out of po:;itiull, 
}~or fiuc yums, a brcakcl' nl1(1 a lillishcr, ('oll$!itlltillt; n SN, is l1seu, L'01lI1C(:tcd by 
latticcs, Jap !lli\'l~r hom t.llc former heing' uutoltl4llicaJly fed to tlte liui:.hl'l' card, 
In C<tscs whcre Ihe sli\'cr is collt!r.:led in callS, It Vel'by doublcr is uscd for pl'cpal'­
iuS hl})s for finisher e;ltds, 

Sillgie lI1ucJlincs :md brt!nl,er en!'''s nrc cquipptd with hoppel' lattit:e fcctIs 
supplied from skips or sacks, handfuls beillg- u/'oppl~d ill, and dw,kl'l1 tlP~tl't as 
fed, or thc saclt emptied into the hoppel', The Il!;Lcstus f,dlt> illll:rlllittclltly UpOll 
n. creep"!' feed which COUyeylO it to the" lici<cl'-ill " feed l'ollel's, between whi('h 
point And the dorrel' the nw,terial is nnder endl'll'C'u eOllCiitiQI1Fo, , 

The nutt.crial is combed fl'OIll the open doric!',.; of fini!':hcr c;1l'ds, :ts a ,,'eb 
or "sheet ", the shC'cts fl'om the t,\'o IIOCI",1'5 usunlly ocillg combined at n. con­
denser, nnd the resulting sliver, ynl'n wount! into spools, Occ:lsionally, combl:'d 
web is collected witiJollt beillg eOJl(icllScd, thc ('ollcleIlSt'r cllninge being with-
dmwn, In othcr cordiug', the slh'cr Illnr be oht:ducd :IS a Inp, ' 

Admixtlll'c with cottOIl is usually nccolllplishcd by cnrciiug the two nwtC't'jnl5 
togl't11er, n ('otton l;'lp buill';; mountcd :lhove the crceper fecd, and tlte cotlon fed 
through the fccd I'oifel's with thc ashc~tos, , 

The c"olutioll of d\l~t ot cards is illc\-'it.nhll~ nnd 11 finc dllSt clolld mn.v be 
ob!';cl'\'cd in 1110st cal'clro(JIlls, Suppression of dnst. eanllol be realised uille!';~ 
mnehincs al'c mailltllincu clean allLl iu !=oti!':fnc'tOl'Y repair, anu there is ciiccti\'e 
l'udoslll'c of ":trion:; parts, Auove nil, locnliscd exh'lll!>t nlll!';t be applied at 
wrll·defmed points of {lust cmi!'~ioll, nnd impro\'ed stl'ipping arrangements pro­
vided, Widt~ spacing of mn.ehillcs is nl:iO desirable, 

The llPP('I' palts of Jllodcm mrwlrines are U:-:ll:tlJ~- pl'n\'id('d with well made 
wOOflcll eOH'I'S nn-ll the lo\\'er p:ll'ts nrc cndo5l.'r1 bC'lo\\' in metal. 'flit' frame:; 
lire w('l1 eudosrd nt the !'ilh'!i, A hill.~erl metnl (,0\',,1', fitted in SOIll(' (":1!'e::;, pl'P.­

"('nt!'; cl'cnpc of dll~t prnc1uC'cd by 1ll00'CJllt'llts of trw feerl !ntticc, A l'uI'Cain of 
fn'JI'ic is less sntisfartnn', III older I,"pe!!, pnJ'lir1l1nl'h', the wooden envel's 111:1" 

not fit. Mti!'f:ldorill', Ih~ {'I'lilllltq';: Hl,'" nnt be tmh' :1I1;':lIcrl with Ihe fJ':11n,~ find 
ol:hcr clvf('('lf; Illay ~1:(,Oll!lt' (nr :.:illl' C";C:l\1C>, or ,11\';1.', Ullt,'· !"ontrnll:thlc hy 1'~:J1ilI~~t, 
<'::I('h r1C'feC'ts ~Il(ll1ld hI' l'l'UIC'diN1. CI'C'r.pC'1' rl'C'fk t1nlTer~ ,HId (,OIHI('ll"'t"l'~ ;lnrl 

'l1C'("tin~ l:lIti('('<:; he('.\"'I'JI hl'I-;,I,C'I' :llld riui .... hl'l' \';11'11,<;: nl'l~ WIt cudu:-;ed, nll~t 
rol\'cd at dar[cr ('ombs ,mel tit el'c{,p~I' fc('t1~, 
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j.ol'aiiscd L,.\II:1114 re!lli!:ili";1 \\a~ 1'11'-1, ~lj)ldit'(j [O! L:rdJII~ lIl.;I{lliIlCS 1I1;lllr 

)C;!I'S OI;;U. }'/clh"d:; :IJl<l "PII;!l'<lt!1l'1 11;11(: .<.iJlct.: bren ;:;I'.1111lil,lly 111I1,rUI"t'd, :1lI,.! 
Ullin: J'lI\\cz'rlli c.dr;IH:-\l {lr;ll.I.~'tf., OI~'C nu\\ 1.I~Ld. One LII',',I' !11'1lI h:l"~ ,1(',II~CH!1I 
ItIUt~h SP(l'C)'.,'\ 'ij 1'oi;tlrti;ll'fh."lw: .illl~!I·. pr;ld~t"1J a~ t'1.'o"rd;; 11lJWtS II! ;IPI,J![C'.ltlUlI 

or cxh:lIIsL tlr.w;.;tlt, dcsj~tJ iJr :1,11' ~11Idt.'s, .... /1.1' oj lmllltJl dllds t.u :tlr ;.!lIllks ,:llld 
UUCL \'dl~:il\'. l':~;h;l\I.~t IS Itl'jlJrr'd.'1t (uJ ti'l' 1'1l':->)'l'I' ,ll lhl.' l'!"CCpt'l" fe(,d; {b) l~t'd 
roU(,!' :IL liei.ct'.in; (c) Lop or t'.din.l('l': (d) l'W:1! dI11T1'1', IIII' ;·,~Jidc's IJ!' h(lQ(b IJI~III:; 
lilted ILL lIll:.'il' jJ(Jinls Inth l~JIIJlrl:tin~ IJt:lll1'JI dUdS: :'Il,Pil cnI1JlIJJl~:-:, llSCI~ ?1I 
Lrilll('h Iliprs, facilil;lle (,:l"'~' 11i~;!I);IJI~I]II~;, BI'<llld~ PI]H,! !'111'S, :md t!IH't reloelllc:> 
arc jilwl'id, The jUl/J]'O\'I:l!It'IIL n:.111:,:pd by npplywg' i'0\\('1'l1l1 cxll;U1!>l nt e,ldt 
of thC', p"int:; IJll.'lItil,tICd, Ht Id! Ill' whicll c\'uhnioll of d'~::t is il,np(,rLant, sh?w~ 
that Ihis pr:lctirc :-./r'Ju!d be h,l!ll\\'e~1 gCl,cr-ally UlI,rI ~]I"I.!~ pOl,nt to tbe "JeW 
txpr('."~l'd by SUIIII! (l1'1'l1jlICI'S 1111It. C;ll:tllll:; (':111 !:(~ c:lrn~li nn JlI'lll"tll'OlI!,r du,~t,fn.:c, 
Apal't f)'01l1 tlte 111'/1\(' t';I~, ex/JIIII:;t Iii appllfrllll uearly all t';I~C'll to the c~'lll1dcr,c;; 
in n IHOdtTllLe pl'oportio/l tu lite f'l"ccp~r II'ed: ill II rcw, tn one t1nli'er--thc; l?P, 
l'Iud ill (III'~ or t",o (lilli', to LhC\ hottom dnn('I", Hilt, 'ljl:il't (/,UIII dIlS['Cllllitlllg: 
POilJlS IIO[ prodded iof. I11C' rc'mlt.:-: /!Iny br: iWII!cCjLlote, C;JI'dil1~ lHacltjne~ :11''' 
occm,iOllllll\' im:t:t1lcrl ,11111 pilI. into lJ!':C wilhclII!. I'XiJ<l(}!;t, thi:-; :<houl/1 IIcn'r I,e clone, 

Emrit'~l1t r('slIit,; tire nol. po~~iLlc tIIi1e!'s the cxhnust dr:lItght i, .. :lflplicd 'lS 
r:loscly :I~ pOI\r.ih!c t("l the dt1!'lt.pl'Odl1('j1J~ jl{Jints, Trnn:-:\'('I'!'le air gnidc,;, with 
branch fillds COl1llc'd('d nt (':1e11 {:ntl, nrc npp:lI't'!ltl)' nwr(' cllkiclll t1l.11J P~T;lJ11id;d 
hoort~ nf the UllIW! type_ Duct!': of adcqll;rle diamctcr 11TH! high duct vcloeitics 
arc C';'<ClJti.:d, 

The mmni nir guide for the c:dinrlrr, pwdrlcrJ 10 C'lrc('t remm-:lI of dmt 
bol.h during- C':ll't1ill~, and stI'irpif1~ nn.! ,!.!rintlillg' (tltnll:!h prm'ed iJl:ltl('C]u'ltc 
for stripping) is p/;wcd a little ;Ihnrc nn opelling ill the CI'O\\'11 of th('. CfJ\-~r, Tt\'o 
or41lch durtll, 015 rd)(J\-c, nuu in nddil.ioll a 1:1I',!!er central ht'nnch dnrt (for u~c 
dul'ill'r strippil1!!;) urc conllC'l"fcrl to it.. The i>hilllol\' splll'e ],c1ow the nnck of 
the :l~' gnide i:> c:I0:-;0ti lip dl1l'ill;':- earding h~' It Tioorl('.11 Jrin~e(l pieL'c--thl'own 
Lack for s(.rippil1~-:H1d the dn;:t prorlucl,d ~lt the C'ylilldc-r i~ Pl'C\'(,lltccl from 
t'SC:ljljll~ 11Y inflow of nil' f,'ol11 tllc rl'lom, n1 the front., The dUllt-JntlclI nil" is 
withdr:nnl nt the ~irlc dllrt1:, Til :-:t.rippin!!, iltnnw nf .. iiI' rnl'r)'illg !>nlllC of the 
$tl"ippin;..; dil~t tnk('s pl:lre f,'nm hl'low thC'. lift.ed c.,'lindcl' co\,('r: the (,C'I1U'nl 
or/Hlrlt rlllC't, kept. r111~Crl h~' ,') hlagt gate ollring cOlrciillg, is then fully 'opencd 
to provide l\ grC'ntcl' nil' volnmc, 

III one fnclol'~" n cil'('1J:n1' dofTer eJenning- brth:h runs C'ontinllo\l~l.\' 
abo,-e the dotTer ('omb, A pvrnmionl C''\hnu~t hl'l0 .. 1 is p1'odrlcrl. !llIt 
mnch rln~t CSCllpt;'S; l1nll'$!1 full,r I'me'ient t"xhnn~1. i!li IJc\'i~('('1 !'In nltC'l'nntiy('. to thi~ 
cleanjn~, if rt·aJl~· ll('cc~~nr.\-, ~hnlTlr' be fonun, The coHc('Linn of rOlT1h('rl w('o, 
previon~ly referred to, i~ dOlle "'ithnnt ~xhnnst nun OIlS!. iii prorillf'E'n, Collection 
mig-lIt be effected by exImtlst cJt-:wghl. as applied for !'('mot-jng side waste at 
rondensC'r!\, 

NotwithRtnnrling the u~e of C(1"('I':;; for C:lte! !attire ('('d~ dlll':ty condit.ions are 
produced rmd exhnllM. clrnllg-ht !'hmdrl he :ll'l,lil'ri nt thi1: point al~o, 

. Stripl'l1n[! and Gri'ldhu!,-C:ml " l'ltrirl)ill~ " or rl~n"ing j~ none ,,'!Jen the 
machinE'- iR opener! out for ~inrlin~_ '!\'hidl folJuw~ clNlIIinz nnd takes plnce lit 
each m:t.clline abont once $I "I\'C'el" but ~hnl'tC'r nnd JoIIZ('I' int('I"':lI1': 111110 oht:lin, 
In one illlportnnt fnrtol'Y the 1.,,"0 prorc~~"s :I)'C romhined ill 011(' Ollerntion, HnlleT 
and clC':lrC'.r C'nrns nll1!'t Le npl'l1cri nut, i.e .. th" lnttirp. {C'ed nlln bren~t. nnrl ('nil­
denser nnrl doIT .... r c:lrrin~C's :lr'n drnwJ1 h.,rl\". the e~'JindC'.r' ('f1\'C'r's nl'C Tai~ell. nnrI 
the ,'nriolls !'mnll r{1l1C'r~, whi('h nTC clennro nnrl ~r"\lnd nt n ~J1eeinl mndline, 
removC'd, The e\"lindcl' js fit.~t ('Ienlten, \\,ith the dorl'-::r cnrrin.!!."c (1I':1.\\'1I hftck: 
the c:trl.'in~e is then )'eplnc('o nlld the nofTf'TlI:, run fit n grrntl" inC'rea,c:cd ~Jlf'ed, 
cleRned in turn, Clen.nin!! tnkc!': rrnnl1t tC'n minntC'l': nnd ill: lT~l1nlh' rlone in workin!? 
hOUTS, but in one C'R~C, at"e:l.r:.t, aftcr, The lJl~ll prcs!': thrir "'strirkles " or flnt 
hallCrhl'u.c:ht'l': ahout'12 inche!': JOIl,! C'O"l!rcd ,dth cnTd dothillZ, n!!nimt the "ire­
ccivrrt'n ~ntfnce!l, Much of tllc'clC'ori!'; i!': hC',wy Ilnti flllls to the floor. Dust i5 
eToJ""d in II rJen:::c ('1oml, rome hC'ino;: rt'lJ1oYf'1i Ill. the c~'Iinrlf'r ('xhamt hood, III 
one Ctl.<:O floor opcnil1~!:, hC'nr.nth the mrtchine, nre C'Onnf'('t~d to the C'xh:lIl~t. 
Present r.xhnust :t1'r:IIl~('mrnt~ nrc nlto!!C'thC'J' in:l.ric<,!u:Il(', ]lnrtirnJ:lI'h- 1':0 ns 
regnrriR the bottnm dnlT~I', Milch dll!'t i.~ thC'I'C'fnl'e ('nr,-je>r1 into the' !!cner:t.l 
Rtmo,-pbcorc of thp rnnm, Tilt:' rl(,llner!=. \\'C'llr l't"l=pirntnr~ nr" ht"lmcts," .. 
.. Tn n few l':l.!=r!':, mnrc ('fTl'('tivr m(';J~Il)'(>~ nrc tnkcm, C',!! .. tlH! npl')lt"r],nl1t 
mtlchinf" i!l ::tlll1o~t. {'nl.irrl~' rll('lo ... NJ with hi~h rrtrn'nl':-co\'cl,C'd I'('rf'f'M, In thr 
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I " '.\"orks \\"I!:rc ('Ieaning" !;Ikc.~ 1'];ll'l: ;lfll>1" \\""I-kiJI~~ hl.l\1r~, ,111 au:\iti:ll")" c .... kt1.~L 
~rstCItl, \nlh a hUiJll fIJI' !lIt! hOllt'!11 doftl'!". is \'J"Il1tf,;bL illto II>'C'. 

,. 

I 

t:rill\lillg" wTiidl 1:lke-; "'en-I.tl 110111":', is :11\ autolll:ltiC' 111"f)Cel-!l dil'dCli hy 
ahl'n!;:in' ('nn'ret! 1'(I!l"'I'S IIt·in-1I 1'1' t!)(~ IU;ll'bilJc. The sllI.1l1 :llnOlllll ("If Just 
produced is chicH), or a l1I('t:111il' l'i1;II":H:lt·J". 

In tIle f:H·tm'y ~dll'rc r;I'illdjll~ a lid ch·:will;! :lI'C COlllb,illcd. t!lt' doJY\'I' {"XiWlllit. 
nrrnllt;(,lIwnls :l1'C hl·:;(. l'('-UllLlll't·!.L',]. )'JIIl"i1 It's ... (111~t. Ii; l'l"olVI:t1" :\W.! :lpl,,:;I\"r, 
to be dCi11t with 1IlllI'I.! rIYI'ctird\', Tllis [irlll ("ol1sill('r that hawl sU'ld.;llll~ ",-"[{Ire 
grjlH,lin~ should !Iul he a.lIO\\'!,.:d, TIII:-ir lIlC'tllfltl:-; Ill .. .\", h{J':;r\"~:r, !lot \,(' ';':1'lIcntlly 
nplllte:IJ,Je_ .A httle !-tl'lt:1:1inJ:: mny I.r Ilc('t'sS!lr.r artcr gnntillig to rCIIH.iVC small 
pie('("s 01" deuris, 

The trntlc rel'o:-,ni!'{' tl111t prc:;l!lIt. cUlliliti{lll~ :lI'C Iwt s:lti:;;[;lctnry nllil cxpcd· 
1J1ellts nl'c hcing mati(' with the oh.iret fit" dc\'clllJlill~ imprtlH'd :lpl'li:111('(!S. Tn Cill!! 
c..'"ISC n rc\'olvinr; hll"h is bl:iw" tril'tl, with illll"I){,IlJl'll! ('.'\.h:llL~t dl";1l1:~11t :lpplied 
by flexihle eOflu("etjolls; it. i!-l" ~nid 1<1 ;:ive .1)I'olllisc I)f ~U("l"C!'S, Thl! 1.ll'lI~h is­
narrower Lhilll the hanl! strirkle nnd It.,s (1m"\. j" e\"l,l\'{~{l nt. :1 pnrliclll;u' momcnt, 
In :1.lIoth('1' ('n~c. :l. Yiltllnm fittill~ i!-i lIulln C'{J1I.~idrrtl tiOIl, Prcrinns me of \'ilClllllll 

strippill~ wm: gi,'cll lip hCC:lU!;C of l':lpid cl"O~ioll of the metal pipe hcml!': nnd othcr 
pl\l"t~. Unletis ("riediw- dll..:l .sllP1H'(,~l'-iCln i!t l'c:tli",ccl fM ~tl"iJlpin~, :tli wor!.:e!'!:;. 
ot.her than slripl'(,l'n, :,h'1ulrl he (.';.;l"I\l!l('(1 while it is ill progrc>'s all(\ fOI' I'ome time 
8 ftcl'l,anls, ami the l'oom well \"clItihlted. 

The mnchine for clennill).: nile! ~l'illtling thr r.1I1nlll'r rollers. which ~h'l!s l'i~Cl 
to much dust, shol11d he filtt·rJ wilh rfficirllt. exilnll:.'t, nlT;\llgt'm(,lIts-n ~trai~ht­
lorwnrd ltHltter-ll.nd nf! COJllP!c!"c1)' rn('1o!'.l'd ns practlcable 10 t'ol1C'd the 11\':nier 
dchri~. precautions Wllich nrc lIol nl\\";l~'!!; tnl,en, The machine is cilh('!" insl:i1il.!n 
ill t.lle ('nl'din~ room, or ill n room ndjnil1ing, Tndep{"lldl'llt !lU1('hine:o; should be 
pro\'ided to deal with I'olle!'!; of rlii'rl"\"(.'llt l(,l!gth~, clherwi:::e im'oll\"enit'nl n!1juJ:;t­
ments, linble to be neglected, ha\'e tc be made, 

Ca7'd SidtJ 1T'aMe Trra/1IIcnt,-The il'l"('p:ulal' .. !';d\"!'dgc " of c:lI'c\f'rI fibre, ' 
sepnrntcd nt the two sides or the finishill~ carll, bcin~ unsui"t:lble for r,liyc:' yarn, 
is relllo,'cu by ~nclioll dr:\\l~ht to a " side·clIlI " lilac-hille, \',hich prcp;H'CS it for 
further llS~, The matcri:lCis blowlI 11lH1n lll'rrnral~'d rylindcn:. lhe nil' "''''('npill" 

. at the !lido nncl the tnntel'inl beill .... tlischnrg-t'd OIl thc flo:)l'. The Pl"o('c:>s \Il"I.ldl\('e~ 
dust, p:ut.iculnrly ,,-hell the fl'{'(lfn~ is irreglil:n, the air thcn hn.\"illg" n free pnth 
octwcC'1l thc cylindcrs_ T1JC nmtcJ:ial !"houl!i be delivered IIIHlcr suction a:lu not 
undcr prcs.qUl'c. a" press1.1I"e " mnC'iline hcing \1Ilsnitnblc. 

Spinning il7Id DOlfblil1g.-Ynrll is spun nt n.\·er or l'iug frnlllC'!,; which may 
carry up to 80 spindles, 40 on cnch !'iitlc. l\!tleh piecing: is rC"tjllirC'rl owing to Ihc 
comparntiyc wC'okuclt.<; of the fihre. A fine lI1el:11 thread is "pnll with u~hcstos, 
for broke linings nnd certnin other pHrpo~.e:;, )1\11(' spinning i~ not practised i:1 
this count-ry. A huge amount of doubling- i~ carried aD, 

Spinning. more particularly ring spinning, giyes rise. to dU!'it, cOlltimloll!';l ...... 
produccd bJ the" b:dloonilw " Ollt of the flure owing to the rapid rolation c-f 
the spindk'S. Ivhieh mny l'uTI at ~pced.s of l,iOO l'cYolulioll!!; per minute, nnd 

. intermittently, when the ynrll hl'C'nk!'i. Douhling: is les!'; liusty than !'.pinnillg, 
While the amount benrs no comparison ,\"ith that \>rodnccd ill cnnling, amI j" ics:; 
than that from dry wen\'intf'. the workcrs ar(> l'Oll(imlOllsly cxposed to !iOniC dllst, 
morc in ~omc fnctol'ics thi~l in othet'!', dOllbtle:-;i\ ulle to differellc(>!'i in \\'orkinll' 
met.hods or tnatcrinl'l, Exhaust drnu~ht fOl' it. .. rcmo\'nl has; not b{'t:n applied 
hith('rto, ,bllt experiments in one fn.dol:.\' IHl\'e been l'>O fnr succe,; ... fnl that. the firm 
are prepnrc(l to eCJuip nll spinning and rloublin~ home~ with exhnust "Vcntilatk'il 
plant, emhodyin~ (i) e:cllnnst ducts parallel with the frames, nhovc the t.in 1'0Iiel'S, 
with shaped hooch at infer\"n.I!'=, (>neh to denl with n ~mnll gTOUp of spindles, and 
{ii} for more efTl,C'ti,'c C"oncentrntion of the draught, pnndling" for the ends and 
lower pnrt!! of thc fnllnes hencnth Ihe ~pindh~s, capnblc of bein~ ensil)" removcd 
"hen llC('.{"!!;Snr~·, Snch snrc~unl'rJs mny require somowhn.t wide application 
'unle!'!'; spccinl'·gcncrnl vcntilntion i~ provided, 

TT'ary)lJr.g,-Warp hr:lJ\l~ nr~ pt'r.pnrcd in the u~l1nl wr.y from rr('eling fl':11':"1(,!,;, 
a smnll c\'olution of flll:l;t oC('llr1"ing ilt the frnnlei> nnd heaming madlil]"!!;; 
locnli!'icd exhn\l~t vcntilat.ion could hndl.\' be :lppii('d cITcct.h'('h·, A pnl'titiolJcd­
Clrr !lpnN', IlIrC'hilni('nll~' \"(>Illilatrd crof.;r;wj!,c, with ('xtrnction nt low: ·· .. rl wuuld 
erred impl'fwC'l:lcnt, 
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lI'i,uli7lfl,-l\l,l1ll' windin" !1l:I(·hill{,.~ .In.~ 11",,11. \;11"\";11" fl'''JI) lll;d'L'~IJil't I'. j:l'S 

of prilllitinl·t'on!itrllltiflll,:1t ~'hidl llit' l'radil'f' 111:1,\' i,h!;;~11 Ilf 11I11.1ill:': Ihl~ ~.;,1'Il 
ill t.hellnnd, to hlflt/ern ltni\"cJ'~;11 \\i!ldt'I',~ [1)1' \rill,]i!!!.;·' l·lll:I'~c_~." Jlu:41\1:::­
Dtl ervln,rI tn rom)l!! C'ltl!IIL, poll-lil'lIb!'iy ill (,Ullll('diPli with Ill\' ;dl"'\l~ pr;'l'til"\~. 
whirh t'fIllllI1\l~ eiillliwJ!cd. "\PI,lil"ltiHIl of c'\halJ~;L drall~ht \\'il1 tk:l )11'011;11.1)" 
not he nrn:sSill'Y, cXt'{'pt in partiL'ulolr ('111'(':). 

Pluitillfl (11/([ D/'I/irlillg .. --l'laitil1g' :nlt! hl';ddill).:', nll'-il ('Ml'i(·tl on in (,lI;,:;i1)':: 
11IH.:kiu .. IIUd electric c;lblc f,'lI:tCll'il'S, :Llld !It)IlC <It 111Oldlin(':-: of llflnwL1 dr~i~ll, 
ClIUSr. ~O:lIC c\"oluiilJj) of dnsL, cxC'C'!,l. \\"h!'l"r the yarn i~ ilnl'l"c;.;:nnb,d \\ iill 
"grcnsc." While thc Olll!oUllt of !l11-"'1 is YHIlCLill]l:s Ics~ (11:111 in spilluin;.;, the 
cliJIcrCIiCC is Ilot ll\Ol/erial. Bl1t thcl'e is pC1"11:1p,.; 1('-;5 cxp0;:'\\l"C of thl' (IPCI':l1 i\'~ 
tlUclClr onliu:II"Y worJ,illg" conditilJ[]!';' :l1H1 PI"C(';lLltiollnry llIenstll"CS ot.her tll;lll 
localised ex:h:lust \·elltil.1t.ion may ~llnkC'. 

lVtnV;71y.-J.OO1nS '":lIT g:l"rntly in size n1](1 gl'lIl~I':d nl'l"rtlli!(,llirnt. As 1111111)' 

ns 140 looms mOl'" he f(Jll1HI ill it silt~h! rnnm, LUL til is is C''''l"epLi!lILnl. The clc;"!!" 
Fpace betw(,(,l1 mnchincs Illilf not. C'xel~rl 18 ill{"hc~. Some 100u1\\ :He imleJ>cllllrlllly 
lll'ivcll by electric lIlotors. CotlOIl W:I1"jl or weft is sOlllelimcs Il~ed. Thill cl()th, 
fIJI' mattress covers, filter;:, rlot.hiltg, ctc., is worcn from n siJ1:.dc ,nnp h'~n1l1 
lit a. simple h'pe of 10(1111. Dl'hing IOOlllS, for tllick belting" nile! brnJ~e lining 
materinl nrc t'OTnpiir:1trrl, !'rYC'l':1i w"rj} bC':1111~. :lfT':tll!,!C"I\ in t:I.THlcm uTltlcr the 
100111, or in some other {'om'r!1icnt W:ly .. Iciug" t~ql1ir('r1. 'l'h("!~c 100m.,; :'Ire 11<11"1'0,,", 
IJllt oftt.'u \'CI'y Ion"". T:lp~ ltx,lns I\r~' :"11"'0 nllt"l"O\'", 11111...,::" sc ... -crai tnpe" nrc won'll 
lo"eU!er wlien ~~e!"lll shnUiC's, in line, worki"~ in 1IIli"on. nrc n:::;eu. Cloth is 
be~lTIed ;"It the frout in the munl \\"ny, hut beltin;; mlly he led under the loom, 
and collet! high ahove it, at the back. 

Most we~\\'ing is "l1n'," bllt some wl'f1\'ing iA dono wet, either ',Ul'P or 
'teIt, nnd o('CaSioIlOllh- holf} hcing- wr.t.tctl. Wet. \l"Ca .... illa- is nccolllpli!'olred J!IOl"e 
easily nnd n dosr.r wcaye obtnined, lmt rll~tjllg of h('nld 'fittings, aud til" suh"c­
quent drybJg' cntnilrd and the less sath:r~\I..'ln,!' nppt"nl'!lll('e of Iht" Jlll'ltl'ri:l1 ;In') 
dlsadvnutagt's, Thot'ol1g-hly dry fnhric i~ rcqnired f(lr br:ll;;c lining!'- nnn rnhhc!'­
l'roofC'd mnlerinl, nnd 'vet wo,ell cloth m:ly be .strongly objected to 011 lJlis 
Account. 

COllsidcraLie cvolut.ion of finc dm;t orClll"S in cll'r wcnvill~ ns a rcsult of 
(a) tho forwnrd ll:m'ClIlcnt of the !:lay in " bcntjJl~ up," thi", ~OUl"c(' being close 
to Lhe operutiye, (l» tllC l'cpr;1ted {'.flllt:ll't!; of the ri~in;; n11(1 IOlllirg warp ll11"(';1I1,.; 
with their lleighbQllrS, this SOlll'C:C bcill!-{ the most impnrt..1l1t frm.ll :t qu:tntitatin.' 
&t~'l.ndpoillt, (c) the dis.tnrbnucc of" du!:t" 01''' filllI "OIlIll:1ehinc pnrls, e:-pec'itll1.\" 
those in mohon. A fluc dm:t clour! mnv be obscn'cd behind tlill hcnlos ab(n'e tbe 
warp thre:l.d.. 1.111{'h lesl; dust is produecu in wet weaving. 

Some" dry" loamI; nr~ now fitted with loc!llised c",hnust lI:'iually n}lplit"d 
to deal with dust evolvcd by hoth ((I) nIH! (lJ), in Stlme ea:::es «(I) only. (a) A Oat 
horizont:ll .. hood" is fitted in front of tile openlti"e, just abo\'c the cloL.h, the 
opening furiug to\\'n,rrls thc h('nllis: (lJ) eilher an u\lI'il-;ht pyramidnl hoc(i, placed 
tra.nsversely, 01' horlzoutnl nnt hoous, aile 011 ene:} Side fncill~ eaeh other, I~n~ 
filted close behind the hC:llds. The sc~olld arrnng-emr.llt is the more cflecth'e 
for DarTO'''' looms, ns the" scissors-like" action of the \\arp lin'C'nds oppt.:ar . ..; 
to displace most of the dllst to the sides. The exhaust drl1.11~ht hilS eficct{'d 
some impro,ement, bllt all lhe dH~t is not rcmoycd, c~p('ciall\' lhllt produced hy 
(b). It may I)e imprnctic'"blc to nJl]!! . .,.. t11C drnught to nil dust-proclucing poillts 
behind the healtl:1;, pnrt.knlarly nt lqng looms, hut grenter succcss would llOly(~ 
been achieven \Vith more powerftll draught .o.nd Ito'ser air displacements, ns is 
no\l' being Tccog'hi:'ied, 

,1' The methocliO dr;<;cribC'd for tlenling' with the du~t ('rented hy (b) must be lC:,1fl; 
succcf\sfut nt cloth looms of.ordinary "idth. A. f('w ~llch J001115 in "Olle fnrtoJ'Y 
have' rccrntly heep C'quipPNi with largc .. bonnet" hoods. filted trnJls"er~ch:. 
('lose down O\'cr the mnchinc. rO\'eril1g' {tIC ~lny, rCl'd :Inn hen.ld:;:. The h(lo(l!~ ni·c 
(If hemisphericnl sl't"lion, \\'ith exten~ioT1s o\'cr thC' ~ll1lttle bn:'\es. .An intcTll;d 
E'lcetric light fitting, ~J.nd hing-rel f-c('tiOIlS, facilitntr working. A powf"'fnl 
draught .. suitnbly np~licd, .:::holl.l(1 pI'C\'ellt e~(,<1pl~ of dnst, g(,llcr:ltrcl wirhin. 
Tn nnothcT r.:l~P.. ('xpel'ITllcnt IS &1 HI to hnre ~hown tllnt.::t trnlllwcrse inclined Jlo0d 
!:Icin,;!;' thetopernti\"e, pln(,(,ll .11l,;L hr.'low thr \\"nl"JI llt"af the! front. of Ih(' k'lllll. 
call'l,c 1I100'C MiN,tin' for 1"1',I\1dn:;:" rln~t rnm't"ll1J';lli(t1l in the nir hrelltill'll (linil 
·pl'eSel1t.'nrr~1I1~eJllellt~, ,l1lel the II~\\" c1e::.i~n i$llo he !\lIh:::titntcrl. ' 
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AI'I,lit';lli!1l1 of dliril,tlt. (h1.~1. 1'1'111<'1";11 ;11'I':l:l':l"II('lIt~ to \-'"\':lvil1!! j~. l'k;lr1~' 
dillit-liit. Tlu:1'\jlcdil'nl pI' in.;t;lilill'~ indi\'idll:IJ In:I,·1Iillt'': or ~ll1a!t j.;T""jl~ or 
Jtl3cilil1l'S i/1 ~tlit:ll,ir \'l'l1liJat~'d .~1I':11I ]""'111.'" Ill" \'ullirll'$. ;t!-' :-11~~~(":-;I('d IlIl1h'" 
"\\':ll'piH~:" dcit'S )',ot ;lpp~'ilr t" h:)\!, 1>('1;11 trip!!, but 1I1;.,:lIt I.r:' ('ulI!'ilit'll'rI,if 
i"C':IIi.'wl\ l1rT;I!I.:':-CIll\'ld.~ :11'1". lln\. l'nllil,jl'lIll~' l'li't'd,in', J.':lll~~ 1i:11'1'OW ~Ilt·d!l. ",r 
n sin~l(! lille or In()ltl.~·. n'llti1:ltctl as :o.11:.!r..;rs!r.d, 111i~~hL 1,(· a pu<;..<.;iblc tllil:l'lIa~ i\'(!. 

Clot/I. I'if'l.·ill~', /;,',l'Il/tr ill i,l!', .1/1":.'"I'ri!/~f.-Thl·n· IIjw.I'ulilillf: iW\o'oh'c l-uIllIing 
(lut the !'Oils of dolh :lIld t(~J1(1 t(l pr'wl,llor' .'1 ~!lI.'l1J ~llIlO\lnt "f dust.. It ('al'{,rllll~' 
dOlle, so t/wL H'I')' litll{' dll."t is Cl'C':lt(·,!, other 11I'1'('autioll~ 11111." k' \lJ1llc('c,.s;try. 

NON.TJ::X1'1J.ES. 

Fillcrized nsbc,.;to~ is 1101. 1I1'('d in );'lIl1C of tlte n!llHextile f:wlol'ic!; :111(1 
CXpO~lIl'~ to nsl)('sLns dl1st, limy be !'li~ht 01' ('\'cn lIr.~li~ibl~. DII. .. I i~ c\'oi"ct! ill 
lacLodl's 0" dC/1llrtmC'lIt!' "'11;1'':' j;lfl'l; lliatcri:II i.<; J~I'(:i):\T(~tI for l'ubsr.quC'lIt lIse. 
01' for MdC', nllli .111'0 ill IJ('p:ll'tl11(,l1t~ Wlll'I'e fibr.I'iwd 1l1a!.cl·iai (II' dry lIliXtll!'~S 
contninin;.! it nrc mallipnl:lled ill prl'limiJ1:1ry mallufadlll'ill:;: pnwc:::s~s, A~aill, 
fini"hing proce:;~{''', im'nl\'illg nln'lltlill1-! ('I' (,Ilttitl~ lit high "peed, may be n !'UUl'l'l..: 
of ril1!;t, hilt sl]ch dw.;t. 11111)' l'Olltflili r1ll1~' a s1I1an P~l"l'clltn~::'l~ C)[ HRhcsto!'l. 'flit'.­
"!lliliention of eXhlll1"'t. Ill':ltl;,:;ht. wIleI'\.' !=o\1l-!:,;C'~IC'(I ill thc follo\\'iJl_~ desc\'illtion 
o pl·(.I('~MIC';, is ill most CH~{''; a si.I·.1i;,;liLfOf\\'ord pl'I)IJkm, I'olllpnr'ahlc with 11l:'l1l)' 

of.JrcfR meL with in llOll-tc:o.-fill'l f:H'lul·jl''1. ('.::r.t wt1otiworJ;:ing ;tllll grindillg, wlll'rc 
m~l('hillcr.\' similn·r to thnt. dr..'1c'I'ihc-d is USN!. 

Fibrri:.ill[1 ()J' {J/I('ltili[I.-Fibcri1.illg" is all!lo~t, C'xl'illsi\-'e!y C,{l11linccl to \\'(11'1-:3 
in grouJlri (/I) :m<i (t"). }.1uC'h of til('. \\nl'k is doul' \lUOt'1' Ir.~s ~II(1cr,'i~icl1l fir.lU 
in textilr. fadfll'ics ,'lild tl!l;;;ttis[:ll't(tl'\' H)'IChilll'I'\' il-> [nOrc Ctll1l1ll01l. Pdwjti\'(~ 
lc.nwi'S (" dC"iis ") ;tI'C lI:::crl in ~('\'(:j';d )1[:1ttrc.,'c;'l1ltddn~ wOl'k:'o, nUll chnl1luc!' 
work is also nil un~n.t.isrnctol'.\' featun' (~t'e p, :!:l), 

In f;O!lle u:::bcsto~-ccrnellt "hcet f;tt'l.nric:o:<, t'rllsIH::d Illnterinl, fJ'oll) C'ug:c ['Il!Il)('['1';, 
f:tlls into W("Iflll C'Oll\'"yO\'s Idow, which ll'<1]!sfcl' it 0I'I(OIllOltic:t11y to di~iHlC;;l"ltQ[,:;. 
III one hu·ge \\'ork~, the IIt'Utl'sS is b(';II:'; cntirl'l.Y I~nclos{'(l; I he matcl'i:t! fl'(oIH 

thc edge 1"111I1C1'5, "'hid I nl'C latti{'e-fed, will be di::;"hargcd npotl a t'on\,eyor ;wd 
rD,iSf!u by all cI(,,,"tOl' to lal':;c o,·crllc .... d storng-c hflPPCt'S, fittc·t! \\'ith :\lIlnm:ltic 
Itag-gin!::, In.tlil·('s. LO('IlIi!;('d exhnust (l]';]ught. will be applied olt. feeding .tnd 
delin-:ry points, where dU$.t might cscn.pc, 

, Chambers Juwe bcell dimiHntC'd ill .... (")IlIe Inq;C' \I'od\s, wit.h hl'llcfickd l'{'sldt~, 
'The lJJ:ltc1'i.tI, after being' disilltcgratrti 01' OPC'IIt'U, il'; fll.lI-hallfllcd, atill hlttl\'11 
to a hopper fiu.{"d witli bollom rotary d1'1iI'C'ry V:J!I·C.':', the ail' h('ill~ l'c-cil'cubtcd. 
The Talltcrini is bng~cd at Int.ticcs, J)irect sl1Jlpl.\' '.0 a lllITTlUf;lI:tul'lUg' point i$ 
flll(1thel' irnpl'OI"Cltlellt !Jow being tried, Sudl plIclllnntic (,Ol1l"(',\';'Il1l'e shoul(l he 
prncticable ill mnny c<lscs. Lo('o1isC'd c:o.-hnnst fit fl!('dill~ nllli r1i~dHll'ge poillts 
r~f these systems is !lCCCSSD,l'Y, VI1l'Ulllll method!' for .filling sont·l"s mny also be 
f'I'aetienbie, 

If cllllmbel's nre retained, the Ilcl'eM;iLy for elltrrillg: thf'lll mig-ltt be (wflidf'd, 
hy pl'o\'idill~ ch:l.lubl!l's of small fl'0111 to hnl'k dillll'!!sioHS fitter! ,\-ith low (!nol'~, 
at \\'llich snck fillillg,Wo\lld he- done, !ncu!i;.,cd eXh,'lll.~t ventilntioH Lciug npplietl 
over the (loors, 

(b) Millboard, ~ap~rt Sheets and TUes. 

The wet. mixtnres fot' lllilllJo;lrcl, pnper. nllrl n;;hC'stos-l'ClllC~l1t- prorfl1cts nrc 
prep.1fed iu n hcntC'r, ns llsed ill p:lJlC'\' 1I11ib, Dt·y fi\)el'izcd :l:.;hc~tos if; emptit.'o 
int.u thc bC:lll'l' trolll.{il t t.he sfld~s bri:lg- shakell t("l ~UI!IC extellt. E\'oiutiClII of 
dUF;t (lC'cnrs h{'forc the mntcl'i;1l becollll'~ inixC'd with the circulnting: WnlC"T, Ocrl1-
!.ion:1ll.v n snck if; ('mpt-icd hefore tIle Irnter j:.; 1.1I1'11e-I! on. S~\·eral f;(lC'k!; nre 
rrql1ircd fOl' a C'l!al'ge ,lILt! the pl'(lr{'~': I::: I'clt!'<1l1'd il nlllllbl'l' of tillle~ c1ni!.\'. 
l'rN.'nntioll!l nl'(' lint La];;c!! at. pl'{,~C'l1t unt th(' dllSt. mi~ht he D,1'I)idcd It.\' 
(fl) n1(,l'hnni(·nl fC'cdi1!~ uudl'l' C"lIt'io-":'" \·onditioll~, ;t~ "jlpr.nl's to he done in .<;"!l1e 
foreign \1'(11'1,,,, (b) nppJ.\"in;! ,,\:h~llH di';lI1).!"I't, (r) f('eding in smnll quanti!:l's 
llild in s11{'h :1 "':1)' that tllr mal{'r-inl i;.; wetted nt 0111'e. 

Fini~hil1g pl'l"r·{',,~I'~· nil :I"h~~IIl~.I'l'ljl('nt ~h('ct:: illc1ndr. !<.'l\· .. in~~ to sil"(', {·r·1 
gnlill~. rl'l'.~~ill~ n!ld drill;n::, {"II'ricd ')I] in "l"Ill1i' fowtol'iC'$. with the m:ll! 
f;O moist liS t.o pre\·cl)l. 11IIst, "nd lhi:-: prnrtil.:c :-:hrl111rl \)(' nc10I,t_ccl &C·II(,I;. 
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OI.lli:n\;,.c~ 1I1l1ch Jll.~1.. i . ..; jll'Udlltrd I:' ~,;!\\IIlC:. \J\\jIJ~ III Ii,,; r:q,jd 1.'lllt:I:';,: :-'1,;·· .. 01, 
lIud 11H·:di .... ",J c:dlall~(. is 1Jt~1.:l·~-:~I'y thuu:.;l! lIuL :IPpJil'd. ;o.;l!l!i 1:1 rI,\', l!1n,in:.:-, 
Ii/ill;; alld :,rtH"Jlmll~ nr dry ashl':-t()";-"(~!!ll'IJt JliJl~.", ,It. LI(ho.;~, 111;1)" J'cljuin: e:\II:l\n .. t 
to rf'!Hul'l! Llll! dust PrlUlild'd. 

~.rlllrl"'ic (;{lllljl{l:-.iLinu sJlcl'tin::;;, !;tl!ilcli]tI(,S Iliade ill a tLlI,her l!cj1nrl.lll{'!IL, 
i)l )11'IUIIlI'l'" frutll dou;,.:h u.'IlsistiJlf{ of Ilbcl-j;:,'d n~.bc;;tmj ,1!l\1 rnJ,!wr, 1111;'>1'<1 Wl1h 
wll'l'uL ill kIlC:Hlill!-i !H;j(·lJillC';;, 1)m;i is pr"dllll'd ill j'cL'dwg the IIIi:"'t'l' II III. 
a ... I,I::<I,,:-:, dtlllC in lIll l'pelt m::wllcr l,y h:llld, {nom sack, (II' .... :.:il'~, the S:ll.];,. 1'l'il'g 
}l!akl'!I III It , ut' from all 0PCI] Jatti('(: ferd. Sllh:-.cqllC'ut. pl'l)l'l'~"<cs an: dU::il·free. 
Exh:Hlst shoulu uc ~Jl{Jlicti at till) r('C'uillg' poi lIe 

(c) IlI!:ulatioll ltatel·i •• ls <llld Articles. 

Cn/lll'o.,·itioll ..• ·.-.'· j\JI!~lIcsin," lht' lllo~L imprl,lt.tnt i/J~ulatiIl~ COlllpo,.:ilion, 
i); prodm'cd Oil. a Inq;e l\4,;a]c by Ihe Pl",illcip(liltJ:1ll1d:tc'ti!l'crs, h~' C'1H:loscd lIl~~lht.lds 
\\'ilh pl1t~III1Latlc COIII"l'pIlWC ot titl'. mn.:tllrc to antoin:'1.tlc ~:H'k flllcrs. Welgl,lllg 
:Uld j'Ct'tljn~ Lite fibcri7.cd IlstJeSLOs !,;i\'cs rise lo dust for wllieh exhaust is 
1IC\·('s. ... 1.ry. 

!i'ibcl·j"C'C1 asbcstos or " lIli.q;ucsia .. is n eomjluncut of 1ll:1Il)' in.o;ulaLill3 COIll­
l,ositiollS \\hieh lIlay also contaiu clay, kieselguhr, J'us::iil wrILI, flax, hemp or 
jute wnst(~ nud othel' mall'l·iall;. Thc JJI'OIX'\I'! jail uf 11>;1)C:;h'::i in thc final pnllillct. 
YHrie5 widely. III mallY !llllnll wOl'k .. 1IlL' Illnteri:d.s nrc mixed" dry," by lwnci, 
in au open lUanner, im'rJh·iug s'lel;. emplying nlld filling, o;Jzo\-"clling: nnd wei~h­
ill<~. Ellr.ln!l~rl rotnry lJIixC't·s cuuld Ilppureutly be' ILo;('d for HH:h work Willi 
c~:hnus't .tjlplicd at fecding poilJtli illld 111«. ltliltl'l·j;t\ disf'!J;II';;cd and h:lggrri 
u:1f.lcr enclosed ("'OIH.lilio)ls. If hand Wdl·k i.<; 1·C'tnillC'd. f'l:ll1;n\st shol\l(\ be applit:d. 

COllsolidiltr.d S/lf'ct,~.-J.nrge shC'ct:-; rC's('.1llhlill',!; til irk HInts, tluilt np of la,·el's 
of flberizctl n!';h~stos, arc c,)l1l"olid:ttt'ci with si!i(:;tL~ of soda, ~I)f:ty~d all in 1ll:;IlU­
In!:turc. The shl!\~ts mar I.~ hnck('d Oil ol1e. fnt·c wit.1t mil 1)0;)1'11, 01' Sllpplit'd 
II it,hout. n. hnckillg', ucillJ; fnced whe'll fixed with lllillho:U'C! or :lRbcst.05-C'ClllC::l1t 
:-hccts. 

'1'11c shcct.s nrc prod\ltcd of t.ht~ 1'C'qnil'('d siZt', nud shnpc lit wOl'k bCllcll~.", 
01' built up 011 t.he lniJie of 11 macl,iuc, capable of ,:;JOI\' I'Ceipmc01tiltg fIlO"CtUl'lll, 
Hud fcd fl'tllH a hOPllC'l' aboYf;\. In tim j'()I'nlCI' c:a"'C, thc Hberi7cd matcl'ial j" taken 
ill halldfuls fl'OIll !\,;ip;; und sprcild out ill tIle fOl'ms, the iiul'l'ltl.;; beillg scrnJletl 
away nod falling ubout. at thc sides of the worl, bench('~, rllJ(1 011 tlll~ lI(Jnl'.~, a 
['onsidernhlo qunutity Lcj]J~ sL'attcrrd, Du::;t, produl'ed ill ml1Uiplllntil!l!' the dn' 
liI,I'e, berore trcntment \\'it.h the fiilir.nte of ~oda, is l:1rgdy n\'oidcd nt tilt..! lunc:hillc. 
EflIdcnt locnliF.t'd cxhaust should lH! nppJled to tite h:lIId pl'OC~s ,.ith illlpl'O\'ed 
brllch Ilrl'tl.1lgements, to prevent Sc.1.Llcring. 

Band sn.win" of pilcd sheet.s, cnuscs evolution of much dust, owing (.0 the 
rom;iriernblo dCP~l of cur.. LOl~nliscd exhaust niolJe, 1I0t yet, applied, lllnv prove 
illsufficient. . . 

Sectio1lS (HId Slab:,'. --:'Jouldcd imm\ntion is mndc chicfly ill two fOl"nlll, ~ec­
lions·-semi-cviimJrieai :lIIcl moulu('d hnll')w to !'Ilit \";lrioIH; pipe "ilcs-anu sbh~, 
,dlic:h nrc reebll~llhl' :lnt! ~()Jid. Tlte!'c pl'oducL.s ilre nsuall.\· mOllltled ~n~t., either 
II)' hnllli ai' IlladlillclT, froll! <\ Jln.~te nr neD-III, 11I·1'J1:l.I·ed ill 1\ !1li:\ing nwl"ilillc 
I'r t:1l1k. Feediug' o( dry llIat('rinl. illl·oh·cs C'·Oilltioll of dust whie-h migitt Le 
III'oj,lcd by onc of the mcthods snggeslcu for fecriing Leaters in milllJonl"dmaking. 

~ccLlotl.<; arc m,ttlc MOlle fadory by;t dry 11I"(,(·c.s,s'. nt. a I11m,hill'" illdiricn'ully 
'·j!dosed. Feed hoppers, lille,1 frulJll'klp~, oc:lil"cr thc n':;Ucsto,;; to iuternal J;lttie('~ 
IdJidl in tum. sl1pply a tr;ll"dliu),! b:t!1n, I1t lI'hidl tllC' :<.cctinll i.'l rn!l~d hy h.'1lld. 
J:'·l"lIh·iJl;.t brushes I,'hidl r/C'nr lilC' 1;ltticc nnd srl'l'ad the m:ltcrini ey~tllr au 
,III' ,1,:lIlt] ghc risC' to milch dllflt. I1IHl dll::it j~ pl·pd\l('~,1 nt t,lw hopper,:;, nlid in 
1'"I!ilJ~ :wd Iwu,bill .... 01"·:)1· !'.lljl('rfhwl"o.-,: llInlcl'iOlJ. E:..:llnu~L dr:1I1~ht. lI11t hitherto 
""I,Ii,"II, il'l '0 he Jll~)\'i;krl at thr l'xpn"'r:rl ul'll~h ;11111 the lIl:\dli~ll\ is to br. 1I10rc 
'til""i"I:ly ('fKlosc,l. An l'tlC'loscll ., rl'cd" is ;lh;n !1('eC's.:;nrr. 

TIIf~ s('ditlH~ :lItd ~Ld.1s :11'" tl itlJtIlPrl to !:i/,t.' with cirl'IlI;lr nr hoilid !j;\lrs. 
'.fll.·II.duSl i:-. prodl!('t'd and r"ll:lll.-:t dr:ll1;:ht is ('0111111(>111." ;tl'!,li["1. hilt is ill ;;'(jl'H' 
<,I'·lllIt·J]i'·;I'IIt.. CirlLlll1r .~:I\\·S ll":'d iJ11<I1!nr. C:l!-C'." ill p;tirs, 1'1'1" II'illl!:lill" rflll,; 
Iii "'JI~ 1I)1I~r;]titlll, C:W 11(~ fittt'rI \\'ith c."h;tllst hu(d~ ;111'\I'e :111!1 1,clow tb,~ 11\:~,d,c.;, 
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;Ind h;llHl ~a\r;;. ('an 1,1.: {'!~r1n"I'll 1-1-],,1\' I11P t.:li:lt's :111(1 jlll','I'lt'd h!l~"I,; ii[!l'd, liJ:: 
Cxhall:<t dr;111~111lwitl:.: npr1i,.',] ;I~ (I'" 1\"(1111i1lnrl,ill;: 11';ldlilll'~. i':Ili(.:i('IIt. HIt':111'e,I' 

IllCJl(~ :-:1a'.lllltl he "e:lliil," jII':H'1 il :d,I(~ ro\' .,11 ,t;l'l il1;~ \\"Cl1'1~ h,·re. 

Jll(/trn:8~·cs.-~I;\tll·I~~~t·~ ar~ n:;lI!uraclurd hy pr:ldil';dly :t\1 lil'l!ls willI 

l)fOOnCC jll~nlatiCl!t J"!'(lllisilc~, thollgh (lilly ol'I'a~jlll1~ll!y IJ)' :<;fI!1lc. )JattrL·.~~l:::i ,lor 
aI"'\; l'olltr:lds nrc IH:ll!C in thL' lUIltl':ldl'l"s' l'I'C'lIli::L'S. 111<'11' PllltlOur :;1;I{) l:tl,m;..; 

ncc~s:-:;tJ'y UH';ISnrCl1lt'lits :wd prl'j":lI-ill;; nlllg11 111:III,S .. A l!Iill.ln.:s:3 ha,.; .:>ulIlcli1l\\::-; 

to be III:Hle 011 ~itc. 
Miltln'ss 1lli1I;jn[~ i1Jr(lJn'~, b)'('1:lf!iy !=Jl{'aJ:iJlg, the ~:l'IJ\lCIlCe of Pl'UC('l,H'S 

a.ssoci:tt.('.d wilh tile lII:lidlll! of dll1ll'.',~tic 1lI:l111·1·';.~l'';. The \\"(!J'k is .limo";l c!1til'l,I.\· 
h:lfld WOI'k. Length,,; of :I..;hc:;l\)"~ doth ('or C"\"l'rl'; ;Ire Lilt Ollt. (JIl a wit.lc hCll{"h 
unl1 seW!! lip. by trc:ul)c or Pl!wct' uriYcn llt:ldlillt,~, In ;111 ('xlcll.L dCP"IUlillg (jJ! 

thc JIlclltntl of fiJliJl~. Lnr1!c Illalll't'~H::: 1:1:1)" be St,\\,u ::liolOg 01lC ~Ido (.only lll' Loth 
sides 1I1ll\' b~ SC:'II11CtJ O1lltl fillilw donc fl'lllll both CJl(I~. HCr()I'l~ Iil1ill~. l"O"CI'S arc 
tl1l'11c;l i!l~id,c out. :-!upplies ~IJ' !;llill~ 111<lt.cl'in.l, "'.hidl Il.';ually, but mOlY 110t, 
con Lalli tlht'I'J1.c!l n~bc,;tu:;, :Ire 1Jl'on~ht, III :-:;ICJ.;!l or sl\lJ)~. from clHtJJ1Lc,'~, 01' taken 
from (1)('11 bins, ill tk: room, l,epL suppli(,tl fl'Otn tbe ('h:lIllbcl'~, 01' fmlll ~tll'k" 
of lIIatr.l'h:l sllpplictl by ('Illtsidc liI"!1I$;. Fillill:~ is dOIl~ hy h:l1!ll, ~('OIiP or ~hon~l. 
and qu:1lttj!ic~ I1wy be \\'ci;..\'h('d. TIle ('nd fi!lill~ of long doulI1e,$;l'lllllel! Hmltre:;:::cs , 
rcferrcn 11l nbo\'(', Ilccc<:.,ilntf'!'i the wOl'kmen mOllnting: 011 rhe hC'llch to ('1I!],t.r th(' 
mntcrial froJ1l !ikiJl.~ il)to the openilq::rs, Aftel" filling;, the ltI~ttl"C'S~ ill lc\'C'l1~!l or 
bcntoll, to Illnkc Ihe rdJiuL\' lie C'\'('IlI\' within, the h;'lIId ,'lI" :I flat wood~'n bc::tcr 
bei,l1g \It.::d, Fini!'ihilli; rJrot"CS:-iCi' ilit'luuc fillHI scwiug, stnhbillg: 01' imltolling, 
fb:lJ)~ all hooks, etc, 

Some dust is p1'mlne-cd nt the (,\ltting out bellch. ill (lpclliug- ont. the 1'011 of 
cloth, ;lIld at the ,,~willg' machinc, Lut far m(1re ill t:ddu; Illntcl'inl f1'olll hins Of 
sacks, in weighing, fil1ill,f:' am] levellil1g'. nC:lting (If th~ c)tlth Pl'Otllll'l'S :1!"l:>c~to." 
dust, thc nmount of which i~; I:.n;!l:h- il1C'rC'n~('d if tht, Jillin~ ('(minim; ,I ~bc==to~. 
The wo;·k is Inl':.;dv done withllllt I·{'·ganl to tlte neC'c:,,,ity for SIlPPI'C~~ill'" uust, 
An hcm"hes are cJltlrcl,r opcn. LOl'aliscd exh'Hlst (h'ntJg-lit: ill nnt :tpplif.'ll. .0 

Que firm have improvcd condit.iolls considerably hy thc fol1o\\"in~ pl'e· 
cautions ;-

(a) KI't'ping floors !Inri bC'I\(:hc~ dnmp nnd !'prnyil'g C'o\·ns before 
fillin.... IIo~c C'onllC'ctrrJl1!,: nnd spmy fiuil1.~" nrc prodded, 

(b) Snb·r1ivi!'iion of t]t"P:ll·tlllcnt into RC!\'C'l'al indcpcndent workrooms, 
(c) Exclusion during- filling of nil workcrs not so cmplo)"C'd, the 

excludcd ,,"ol'i.c1':O; procl"ccJin~ to a.l1otJ1(>r st'ction, . 
(d) Medmnic:tl \'clllibtioll of cadI ruom by cro!'i." ycntilntion. cmbnJy. 

jng plenum lOurply (warmed wh('n llcccs~1ry) fit. 0l(C> .o::id~ aue! luw lc\"cl 
extraction nt the opposite sidc, thc a.ir heing Cklllg~:d bct.wC'en 10 and 20 
times per hom. • 

(e) Enforcement of usc, by fillcrs. of respirators. 

These precnntiolls do not include o.ppii(,:l.tion of locn.lin'!(l cxhnust "('ntibtinn, 
without which mattress fillin;:: <lnd LC:1.tm~ Illtlst in1"oiYt! some risk of inll.1l:1tir,n 
of rlmt .. For smtlll m;1tttC'l'<:Cs, :\ wide double-si<lC'd callupicd bcnch with ex-liall!;!. 
drnu"'ht. applied. o.t p;rntings o.long- the ccntrc line might.. be t\8cd , thn fillill;.:" 
ma.tc~i~l L~ing sn]lplicrl within thc canDpy. Such n LC!1l..:h ma.\" llnt llc,'h;"]p.~ lie 
prtlC'ti(,,;dJlc for the mnking [If lal'l;e In;tttr('~scs but t.h~ possibilitv :;hould be 
explorC!d, Otherwise Ott fcnst the' precautions refcrred to aboni should be 
adopted" 

(d) Drake and Clutch Linings. 

Defore being illlprcicnterl, the elf)· n!:ooL'stol'> doth, known as " grcr. " ma\, 
be c.'Ilcnocl"cd at l'qllal'ing: !"nlls :lntl ill.'lll Ci\<:(':; the (,'fljls nrc cnscd cut tn I'icP:'lr:lIP. 
them :L little, so cu..;uring- tilr)l'oligh tI'C:1tl!\('llt br the Ji'llliu. A little dust is 
prodllC.'('d ill tlll'.~e 0p(,I"nLiolls hu!.. insu!iicicllt to I'ClItler spcdnl P"N,;:l1tiullnn­
mCilS\\l'~i' 11!':'c~<;al'Y' Othcl' p,'r!l:!l'nLnl'), w(1I.'k 011 " grey I' arise'S ill th., 1l111-:i:lg. 
of SI)('(,1;11 IUIIII;;>:. T:t"1Ig-1b:; nf elr,t!! nrC' ]I~hll.\· haIHl11C'/,cd to rill::- " ~pc, in 
tr.1ll111atrs, t];C':ll·lll. \\'lth ('hi!':l'l n'· !'hC';II'~; .:11,1 thc 1':l,li:Jll'[i'~C'!l fCWl1 tr," r ;It a 
wirr:.:,lildlill.'.l" lIWt"liilll', ;1" 11·::,11 ill I"'{ll;,hiudi!);~. 1I11~1 'x't'llr.:; in h,II1i\ :J:1d 
st.itehiI1g'. J\ rnlHlllj;:ll1rt'lh'lllil\vd wilh IO{"01ii,"·,II".':]:;III.;1. :1l"1'al!t;l'lltl'ill" ! 1m 
pro\'idr.d nlHl t1w l1Iar.hinc p1a("('d Wider CXiHIII:-'t. dr"J\Ic;lit. 
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lJly IHlpl'! d!'clI11;!1t'ri:d i~ !'ll:!p,'') :111d fl1lj,lwrl lliainl,'" hy 11I)\\'l'I'·dri\I.'11 

IlI:H:lu/l{'s, e.l-{. I . ~-c;;. (.j n'll h,' :wd ~,,::I Ji!ll 01 ill t', C11Lt i )I~~ ! 11"( ·.~_;l'''. h,l,) 1';1 II i if. ;;, jllt:L'': i:'~ 
JlITssrSllllllb;IIIrf-.;.;(\\"5. Cult,in;,; ;)'1(! .~;!\\"illg C'x]!!!·e {'lid·, ,01' II in' Itllti I"dn~ 1'110::11 
ctlgcs; tritllillill.~ ::lJd !,;llInnl,hin.!{. dnlH~ nn ~rilJdi!1~ ,-;lwl'\.'; anI! liIJishcl's •• 1:0 
m:t>f1.,,;s:lI'Y to "I,t:du c.\":\('L :"iz~ aod Jj~Ii::h. ;\.li ,1,111: IIp;','n.lin:I!<:, 1'.\U·pt .:'{~Ill'l'/.ilt:.;, 
pro<lucc wal-ifc, :tlld dl\!'iL IS ere,lleum ~()I)lC. I1iC rlll:-L l.~ JI{';1\~' :lilt! stJd,\' :111,1 
lelis liJiCly r.u fir .,brmt tll:lll tll"" :lshC'~l(1-; dllst. TIlt: 0111l01lilL i." c'lllIsiJcl'a!,)c lIt 
sawing :1'lId :.:,'fnuing; 1ll:1('hiIlC~; ':IOU lrl(';di.~L'd c:xlinll."r dl'rtllg-hL, 10 relJJm'c it, 1):19 
been IlppliC'd-in SQIlJe e;l~::; \\-jtlt mudr Hlct'css-nlrd j~ :d\\·:ty,:: Ill'\·~!o':;nrr· 

JIl\'crted Jlno<ls nrc nlled Ilt. h:lIlri sn'~'~, i\l.~t heIr,\\, lire: tilb!cs, llic dll~L hrill" 
dl"<IwlI. through Lhc ~m<1l1 opclling's in tIro t;lble guides. A puwcrful dr;tll~ht {~ 
CS~lItl:ll. 

Gl'illdill~ Illlcl Jlni!o'ldll:~ wllccl.c; il/dulie', ill nddit;(I!} 10 ordilllll"Y .... illg-1o-lli.~r. 
IIlllehinC':-<, t\\"o-tli,.;(' :lIId rertiral srilldtc !\l"'!Ilo!lt:ll.~l"ilJdr.:rs, 1l.<:0.U for' nat. lilJings. 
'fIle Loods b'y whkh the dr,1I1~ht IS :1.pp!ic';' to nil tli(':;c t)'pes :tre .<:illlilu to thci~c 
npplic,l t.o thc !iillIlC m:1.chillClS when u!:cli fnr metn} p;rindin;. The po~ition is 
similar as reg-art!$; lini$;h(!l"~, :L I100d being- fitted in line with ;11111 nt the b:1.ck of 
the h:1.1H1. A banJe plotc to pl"cn!llt dlH;t heing- carried pnst tIle hooU by thClllir·h 
linear spced of the b:wtl iSll Ilceess.11')' addition. " 

Spcci:d lillill~s and :1.llti-friction IJlI~he3 are lwmlr/C'CI from disiutC'~l"atetl 
imprC"O"natccl wa~tc. Somc dll~t i.<; erNllcd ill the fd!il1g or mOlllc1~ nJld elli.C'i(,Jlt 
loc.'l.Iiseri ('Xh:Hlst drnngl1t l1l:l)" be neC'C:;s:\J·~·. The arLldt's (irc shnj)('d und rhllsh:"t! 
n.s jn:;~ c1(~s(,l'ibc{1. Bnshl~:; are tnrncI! :l1lI! hOI'rd in 11l.f1JC'~, wit I product.inn of 
waste aud dust, but exhaust uraught is Hot at pl't'sent :lpplicd thon~h possibly 
necc.~ry. 

(e) Pac!cing <l.!l::1 Jointill[!.'t 

Engine p:trki11g' is either (I"}.) I' cloth" pncking builL up from doth, 11l>llidh 
nlbbcl' prooled on both ~iclc;;., hondlin:; of whirh docs not calIse du:-;t, :1.]1;1 
(b) ~" rope" EOl·kiJlg made from yarn, nL bl'uidillg nnd pJ:liting' Illuchin!!/"y, ::s 
used ill texti 0 flletorie~, (0) Negligible. :tlllOlints of dust lIiny arise at the 
!prcnciing nmchillc. from tho illlproofeci cloLh. o.nd. ill IJuildiug lip, from material 
proofed on olle side only_ (b)" Checses " of yarn O~l' first l"tlwouuti on b(Jbhim 
fOl" the hrah.liJlo .lllli plait,il1.,llln.chillC3. SilllplCl winciing IIlcclialli:;in!'i IIrc \1:o;('d. 
Some little dust is produJ::cui special prc\'cnti"e nlea~tU'('s will usually not be 
nccc."Sary. 

Flat pocking, known as " grummet," is made, ou n small s(;:1.11'., froll1 nsbestos 
yMD, threadetl on.\ needle nnr! wounti in :tnd out by hr,ml, ns bulls of wool nre 
wound. This apparently insignifknnt process enU&'g t'llti1cient Utl!iL to co\'er in :\ 
short time the half I1nd clothing of the workers :llId ~hculu Le done at :l. en.llopied 
bCDCh provided with IOc:Wscd exhaust arrangewents. 

(1) Asbestos-covered Electric Conductr;t!'s. 

Elcctrod'es.-Electrodcs arc either wrapped with yo,rn, the usual mctJlOd, 
or p:tssed tIll'OUpIt paste contnining' ashestos fibre, ynrn bein~ wrt1ppctlnpoll this 
co.1.tit!g'. "The lor~nor mc~hCld is lIs!l,Jlly ;Jrhic\"cti by a !,;lJ:Il~ll1i£h sp~etl slrunding 
machmc fitted wlLh a fiJN' C'arrymg ule ::;pools or bobbms of l'lIm, the wire 
travclling Rxinlly throu:;h the: Hic!'. 'l'I'c:ntmcllt with consoiJ{lnt.illg" li'luiJ, 
straightcniug nnrl euttic:; to length follow, nIl done nt the strnllding m:1.chinc. 
AILcrntl.ti,,·ely, single electrode!'; m:n' be 1\"T:lppcd by 3 simple winding mcdlllni!:;lll. 
haDd-ol)er:l.~cd ?r po,,·er:drivon .. Paste.em·c~ed electrodes ~rc also m.1.de siJll-!'Jy 
nt sma 1 extrud mg machInes, a filer for feetiIng the ynl"n being fiLled behind thl! 
ex.truder. 

After drying, n short ICll~th of tlte C'oYCl'iug at oue end is P;1'Ollnd :l\\·H\". 
le"l.Viu~ the'Lare nletnl ncccssnr.v for making cl~tricll.I eoutnct ill the holrl"r, 
w}u:;~ III use. Smnii aLrasi"e wheels, :1hno:;t clltircly e:lldoscd, ore w;:ed. 

Small a~lounts of dm;~ Me projc~t('d. fr'Om ~it'r$, thol1J.!::h insnm"lent 1)1'01>­
I1Lly to rcqllu'e tho odoptlOn of ~rccl:J1 11I·p.r:l.Utlolls. :\Iuch dU:;L is PI'O< owl 
in grinding: ,Clld:; and eflieient exhnu:;t ,-cnt.il.ltion is c~!'C'nti:lJ i pl'e~(,lIt IIppnr;'ltus. 
wJlcro provide!!, is r:1.p?ble of impro\'(,nlcnt. The pnll'p.~" would lie IllJ!l('l"C~S!':ll'\' 
if bnrcd c:!lcls \I"('l'e irft. in JIInlJllfactnrc. :lIId cXpCrill1l:IIU di,·c\·t,·d La lhi:-.' dl'sil"al.I~" 
cnd ,!-I'~. bci~l;; ln~dC! llllU giyo promise of success. 
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Prc!>;lral('r)'.l)/'t'l.\',...·!~S ill !Ja,t.,: 11I:1LiIl·J illl.:hl!l,: I') ,11')' !..;:I'illtliu'· IIf Jllo.'I';:I.l,.1 
:.:,;lJ~,;lll:; l,y 1>lui.dl\l.~It.i(·,d di:-." Bl'lIlIiill.:; \~J~'·L·1.~, ;".1 'II. ti'l' :';'111.1"1: ,j~lJl:t i\ h"f'I"."I' 
ubrJYC :lml dj·l\;h;I!·.~('d J'1'lIlIllh(~ Jh'rijdl\'IY jUl') H.I"," l..dlJlI, ;1 lid (Ii) hand l11i\I,I':; 
(If Lhe brunI:!! IIWll'l'j;d:-; 011. iI. helll fl, Jill "I I"! 1 I:.;' 1'1111'1,1 iH::'~ tim ,iI (:1')" )1I:lkri;l! illl',l 

rims. J)\l~L is tllt,dUll'II, tilt:: :Illllllliit bl'ill~! Clfll"[lj\'ralJIl! ill g-rtJldiJI:';. Littll: 
JJI'c('aution is t~d\l'IL TIll! pl'Lll'C.~"'l'1'i ll1i~ht I,e al:u.llilplislll~d IHldeJ' :dulIJst \~/llil'dy 
l'nc1osct! cOlidilinllS, dlil'icl!t. l'J.ilau,;t dl':lIlphL 1,(:illo applIed' at point:;. when.! 
dry UI:l.lcrinl i:> CXP(1H'd, c,g" in f~'cJin!-i" 

l{cwiT,diug' of yotl'll is !;Ollll'\.ill1c':; 11l'('!~S~ary tllld, prilllitivc nrnlllgCJlll'llts lIIay 
bc used, tile pracLicc l'dt'l"J'l'l.llo cm p,lgl' :.!.~ 1Jr.11I~! fnllll\\"c11, :1Jltl iIS'\ l·OIlSidcr.dJII,! 
amount of dust is PI'OilUI;l'U, the .I11':\dicl~ sllullld 1K~ ~i\"('11 Ill'. 

Cable (mel lFiriug,--AsJ)(:sLos-cU\"Cfcf! clIllle ,IUd \\'irjll~ (:rJll~t.itl1tc n. !'imall 
peJ'centng'c of tlw outpUL flf the C:llJl~ J;lttnl'ic!:, Tlw yal'/l ii' Ill':lidL'ti Ulld phited 
on the collduC':lOI'S nt. IIlnchillC~, WJt I'('sen'eel fot' " asbestos" proulIcls, similal' 
to t,ho:-;e pl'c\'iotl!<ly d~'.~!Tij,(:d, Hcwirulill;'; of" ('licc'se!;," as rcc('ivcci from ,1:-;],.::-h'5 
textile i'i\clorie~, is llOln: at 1I11iVCl':>1l1 wil1din;; III;H~hillc:-;. The alllollut of lIu:,l 
evolved is srunll, and s}wcial pfl~c:nlltiOililry measures nl'c llPl'al'Clll.ly not l'l'(ll1il"crJ. 

Field·coil Tr,·appiilg.-Fidcl coils rOI' C'jC'ci.l'ical mnchincl'Y n.rc wound ",it,ll 
Il!'best.os tape by hnlld ilL ordinary work bC'.nC'hes. Thc prol.:cl's docs nuL give 
J"ise to appreciable qU:IIJt.it.ics of dust. 

(g) r.i.isce:llaneou5. 
Moulded Goods.-Sollle cledl'ic:;1 iwmln.tillg litt-illgs arc moulded from 

varnish.jlllpH'gnnteu fiucril.eJ 2.);besLos, prcp:ued aftcr thonJllgh dryill~ in n 
~h:eralltl gl'olilld ill:m cdgc,l:ullllr:r. Altcl'll:l.ti,·ely, impn!"',wll'd ~Cl'<llJ, gl'OllllJ 
tU U l'ltlllblC!I', lllay be u::,ccl.. 1 he jJrep,u'nLory lirot'C'!=:SC5 on ern· 01' 1'1'0lcticH Ill' (h'Y 
J:latcria.l are intcrlllittcllt, <lud tUvol\"i~ ~'H'k cmptying, shoycl1iug, weighil'~, 
filling nlld empLyill~~ s!mlJow trnys, They nre carl'ied all in n.n OjlCIl llWI\;ler 
without spcci:l.i prec::mliolls except that :IS T('g:nrcb grilJ(lill~. 11:I1Igiag c(.1l'l:tins 
ma.r ue ll&ed Ill. th~ edge l'Illlller, and the sCl'ap rmlliJlr.l' is 'mc\ol:ml. 1 )\l~t is 
evolved in the processes lIlcntioned and loC'alii>Cu l'~hatl'::it Yl:llt.ilatioll Sh011Jd he 
applied to efl'ect its remoHll, with, in addition, cfic(,tiyc endtlSlll'C of SOlltC hand 
work, e.g., cmptying of tra.ys i)lto m;'lchiJles COllin. be uOlle ill~ide n cnuillct 

j)]'Ovicled wiLh illtcl'lIal :l.rmngemcnls for st'curjl1~ t.he tl'a.ys :tlltl nn cxtrl'll:lI 
landIc [or ttu'lling I.hem over. Localised exhuus't. may be ilCl!CSsory fOI' filial ,J 

trimming if done nt Ilbrotliug wheels. ~ 

:Moulded articles madc iu other trades lIlay cOllta.in but n smnll propOI'tion 
of n.sbestos, n.lthonr;h n lnrga qnnntity moy be u:;:ed. In olle cuse the IIsbC'l'l!)s 
is sieved a.ftcr dr~'ill:;, bot It OpCt'l!~iOIlS bell1J! done ill endo:'ctl machint's, nud, 
in addition, dry mixllll?' done in rotH)' nllll'hiue!;, ilnd P:lstc mixing', on open 
rulls, n.s in I'ubbet' \\"orl~S, nre also required. Pl'oces::;cs enrrieu on with some 
risk of e~po~ura to dmt include emptying of snd.;;s int.o uins, fillillg· of tl"~,VS 
for drying, fccrlin:,.:- at the sie .... c clC"\:at.ot' hoppers, the ·ur.Y ll1ix{~r. and the rolf;:;. 
Localised exhaust i!l applicd aL (n) th~ elc~\'atOl' hoppel', (lJ) the storage chall,iJt'r 
ahove an intcl'lllediate lli1~gillg point, (t:) t.he dry mi~el', rind (d) the rolls. J\Io1"!! 
efficient ~rr:tnj:tem(!lIts appenr to Lc dC'.:Mnule for (fl.) and (r.): tht· [cerling of the 
elevator mi~ht'be dOlle ll111Jcr clle\oscd contliticoTls ir a cabill!!t :IS mCTlticllC'd cd'oye 
were prm'ic!cd into ,,·hich th", tr:lyS' ('Ould bC' illse-rtet1.. Lorn.lised cxhnll!.,t i~ 
necessary nt $tot'oge biDS. Finnl trimming of rOllgh edges is don~ under cilicient 
ex.hnust dr:tught. 

Otller proc('s~cs of cOlllpnrnti\'cly millor importnncc. e.g. asbestos putty 
mixing, in which there is hnlHling' i1nd r('cllillg' nr dr~' I11ntC:t'lll1 in pr('pnmtot'v 
processeS', will c.,11 for precnut.ions nil pl'el'in\i~ly r\c!ll'rihcd {ot' !'imilal' wOlk . 

4.-SICKS. 

" In n few cnsC's ~nd~!I or !l:tikloth or other doJo:~ly W(}I'('11 mnterinl nrc Il!'cd 
in~idc the rnrt'lI'ic~. Snell ,,:wks :lrc mllC'h to be pl'eJcI'rcrl to thme mnrle of the 
ordinlll',v mntc.l'iul. which i!' " lcnky ,. nnd gi,,'es ri:-;c to dust in hanc11ip~. 

5.-CI.l;;ANIl'>C: OF Wonxs. }.[ACI1TNF.HY ,\Nn SAC1o:S. 
Some factories nrC' hpl in n mnrC" ('k·nll!." ~talc l.hnn nthC'I'~. but hidlC')' 

'F:tnnllnrcls norl i1111'I'm'ec111l('th(ld~ nrc C\C'~ir:lhle ~l"lI'r·!llly. W(·(·ldy C'lc:tl1itlg th' 
dry mcLhoc1s i!l gencrnl ill tc;o.:tilc fuetw'jC'$:, hili. i~ mnrC' t'ITI'('Li\"(~l," clIme ill ;;.mne 

• 
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l~a~l'~ tllan ill ot!Jl'r~. t'iI~l1:d d('aHi!l:~ III:,y ;11,,0 hI' dnl1l' dllrjll~ rill' wcck. TIll' 
dusl Irhidl RaU!(~r·; in:l. WI'f'!; n:nt/I'l'S d\';IIl;1!~!;:) \'I't'~' tlll"lr Olh"';:!i",\. Y'IUII:.!; 
workers III;lY be ,"('I'U 011 ('.tnlil'~ In:l!'hip('~ l.ft!. ... llill:..: rjn.l IlIlo 11 11, nil' fl'lllll lJn: 
COI'(!rll, etc., itl t'()Il!;ill(~nll>k' :llllollnt, Ill';'1' QtJIl'i' \l"orkl'l"s. :-:1'!IIt~ firms It:tn! 
jJl!:;litulcri 11101'0 fl"cqllt.:llt j'(';:lLlnr rlcallill;';'s :11111 HIIlt'e ~atif;r:ld"l'y methods IJr 
damping hcror<~ swccpiug. 

V:lC'.HllrH dC':lniw' lll('[Jll)d~ haw lIlit hC(,1I ndopfrd :111,1 stll'h !ll('lhorls ~('I'11I 
to be rcg:nl'dc<i ;I!'! il~pn,ctic:lhlc. hnt lid" ('an 11:lnll,1' 11(' nC't<'l,ir·,1. POI,tld.1,! 
Wl.cunm sets II1'C t'oll!'=t:mlh' 11:0('(\ with !.!I'C':II al1nlllt:I:.!;(' ill olh{'!' I'];I';:'''~ of works. 
e.g'., ('icclric rnolc fndm:i","l, II," ndnll dl':lncr~ who kCl'P the lIIadJiucs, pll.lllt, 
scrl'icr. pipcs, clc., thorol1:.;-III.,· elc;ln, 

If,':u:,umll IIlclhons ;ll"r not nrloph'd. \"1'11 01'!!nuj~Nl daily ck.'nin~, b.v adllll!'l. 
l1siJlg dnmp JlWtl10rJS for Oopr t'lc:1!1ing. :<:bnnld fle tll<! \'llIc ill l~\tjlc f;lctol'i{'s. 
A water suppl~' with suitnble hose nnd "pray conllcclioH!:I should be provided, 

Debris prorlnrt'c! in nsl"cM,oll,cclIlcnt, ~llcC't workC! l111flc)' lnoil'L C'OlHlitions may 
h(,CfltnC dry Ami r.nm:e ~C'n(lrni dll."ty conditions. Clc:l1Ji1!g should be so frcquclilly 
done :IS to prcn>nt thIS. 

The clcnnin~ nnlier nl:l!,hillt'S ,;111'!1 :'I." looms nllll' ('nrrls rlllail" collecting' 
waste of r.onsidel':1hlc "nine, dfl1J(~ at Pl'r's(,lIt by h:llld. Vnclllun rnllC'C'tinn ~h{lllln 
Ix! possible: in p"IIJC'iplc, it is :drcnrlr 11.~Crl for rClllrwin~ silla \\";'l~lc at finisJ,ing­
cnrd.'!. The l'01111rJ pl'incipJC' of rnJI<"C'till).! (';'ml \\":lste, thn)\1!l"h flonr opcnill:C:~. 
hns hc('n adopted in nnc nt'\\' f11l"'tory. alili might he follo\\'od ill others. with 
Rutomnt.ic coJ1ert.in~ nrrnllgemrnts. 

Sack cIcanin~ is done ill n f('w J:'1r~c works in C'Jlelr)~':C(1 m:lddnC's:. h1\'ohin~ 
some risk of ('xp0l'nre to dt1~t in fiJJin~ alld eUlpt . .rin~, not"'ithstnnuill~ (ile 
provision of lornliscd cxhnu1<=t \'entilntir::n. A trp(' of .. exh:Ulstcd" mnc.Jlinc 
which does !lot illvoln> such ,,"edt is Lo hI.! preferred. 

6.-SUMMAltY A!'\D nrr.O;\IMENIM"·I(lN,o;. 

Asbestos fnctr))"ies and workshops r.o\·cr a gl'ent V11!·icty of proc('ssas. The 
premiscs' differ widd,v in stnldurnl rcntll1'(~foI nnd :l1'Po r.ougestcd in wany Ctl!oCS 
with machinery or lllatcri:ll. PI"O(,"S~C!I nl'C' III ('gely rnl'l'jed nn in r;m:r. nssocia lio11. 

" , Dust is produced :It rnnny kinds 01' mnchillcs, in hand rro<.'r..c::s work, and ill 
simple illcident:ll operotions, pat·ticulnrly in emptyiug' ~tt1lng chnmbcrs, and iJi 
nil ho.ndJing of·" fiLel'ized 11 ILshcstos. 

In textile factories, pUl'e llsbcst(l~ dlll't is \'ontillllol1siy prm.lm'ed, in differing 
amounts, at nil the prillClpni JIlOlchincs, Card stripping, <l vcry dn:-;t.v operation, 
is usn .. l.Uy effected hv h:lOd stl'icldes. JIand lOixw;:; of' din1el'ent 'grades :un! 
va.rieties, incidental to opollin;:(prol'C'J'."les. iA also dusty. 

In nOll·textile fnctodcR, 1'llre n~]le"tf)s rllI~t j!'l rrorItH"C'II nt opcning lIlncliilll'foI, 
in fceding mncJlincs, in mnkill~ illsu1utillg m;'lttre.<;!'lC:~ (a clll:1=ty h:lIul process), :.11lt1 
in incidental hnnil work. Dm.;!" thon.~h l',\1't'ly purc IIsl)(!!'ltos, i~ produced ill 
finishing opcro.tions, e,g., sa\\'illg, grinding nnd ol.her nb~·ltc.lj1\~ of n~he!\tos 
products, 

'The aPPl'oprintc methods for suppl'Cssinu of dll~t /lIay onl}' be (nih' clet(!r­
mined whclJ the J1IIl'IIlf1l1 crlr"f'JIo! of Cf'lI11p:Jr:lti,'cI~' 10'" ('IlIl('l'nlrl\!inTlS of :'lJ'.bC'!o':to~ 
dl1st nre duly apprC'L"iatecl. Vel',v (lm;t~· proC'e~ses will !lot fnil 10 I)(~ l'eco""ni.~d, 
but ill prnccs,"C'S ~\l(·h as spinning nnri wravillg'. ill whic'" in nt.he!' textile "tr:lncs 
spccia.1 mcthorll; for rlu~t ~())Jtrol nrc flot requircr!. "tiC' JlI'('rantion!;. nrc alp.o II('I'C~­
sary. The tUihr:;;tns manllr:1C'lnrC'r~ ;lrc c1eo:lr!." ('o,,(rolll('11 with thr IIl'C'c:;;sitv of 
attn.initlg collditioll!: in their illdustry whidl will C'11!<1I1'~ mllC'1I It,:,s dust. in' thl~ 
Rtmo~Jlhere thnn r;'ln snrel~' be tolerated ill Ill:luy C'Ulllp<I,·alJle trndCli not using 
asbestos. 

" 

The principal mC'thllfll'l for the rontrnl of C'hll;t :11"(':-

.' . (n) npplic:ltioll of rxilnm;t rlrnn!!ht :'It rhl!\t'pl'Odu('in!:, pointl'l: 
(b) lInh~lil.lltion of C'lIdn!'lC'd 1l1C'f'hnnil'llllll(llh(\d" for 11:\11/1 Crlll\'(!\'nlH'r. 

and {or tlil~h' hl'1.nrl Wlll'k !:'f'llf'I':dh·: . ' 
(e) erTcC'iiw ('nt'ln<;n!"(""f rlllst~pl"odllcin~ 1Il<'C'hhf"~ nnd plll11t; 

'~d) suL!;.titlltion of wpt methods for dry. 
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. Enr-h or ,I hr"" 11;1;; iL~ ]I;! rl i,'\!l;t1' :<plH'rl~ or til il it,'" ;ItHI r he' pa '"[ iell LII' i,:'] i,';,­
t·tOl,S for 1hr.-u' ;1t1flp!iull ;11'(\ put. r .. ww;nd int,-/, '1lin in the l"I'cil:llclulatin!l., klnw. 

RCGO:.!!.n~ND!..'i''!.Oirs. 

(l) J'_pplic.ltion of r:tncicnt. LOC~1iFCd !:::hau::t Vcntil~tiol\ at dust-producing 
POiJltS. 

Thi~ Ilwn~{~rcJ of the gl'('nt['::t, il!1l"Wt:lI1l'C '~'hrl'c II!:! nil fn('tl1ring :l nd i/widentnl 
pl"()(~l:';l;C'.'; (I('C<I.<;lotl C~(;:lpC of dll~t IIOL c(lutl'ulh.'d by CUcll)"U!'C or other IIIC:15lll"C~, 
is nc('cs~ary for :-

(a) DlIsl-1,/,o(/lIc1ng 71I(1r.1dnl!,~, e.:;.---
(i) Crnl'!hiug', (li:<il1tr.~rnl iug, i«:;lsing' mui other opl"nillg' 

mnchiuC's; sicyill~ l1l:'lrllinc=,; Hbl'e :;riuding lnachincs; cit·), Illixiug 
Illo.chitlc9; rolls fed wiLh dry mixingn, 

(ii)_ Cnrrljll~ Jnnchillt's (to snppr{'!is d11F;t frol11 cylintlrr lind 
nOn'l:rS, c:I11s:{'il hy stJ'ip(ling' nnd g:1·iJluill~. in adrlition tu thnt pl'O­
cillrcd by c:ll'dillg): 1"II1'ei sidc wa~l" c!i:i1au,.;L lJ\aehill~s; looll1s for 
dry "'(,ll\'il1~j stripping and S"fillding nHl~'hiu(>:\', uLlin le:..tib 
IIlncllin('s, if the dust "yoh-cd rClld~rs this 11l'Cvcllli\,e mC:'J!iU1'e 
ncccs!>.' ry. 

(!ii) Sawing', g"l'imlinr:, trillllning-, poli~hillg- and other :IlJl·.1c1illg" 
mat-hmes, used 011 d.·y 1\J.:hC'stos products. 

(b) Feeding and dcli\'C'\"\· Inttic~s, 01' othrr COIlYCrOl'!i, nt mnchinl'_l or 
olher plnntj fccd hoppel'" at. clcv:'Jt.orsj bagging Intticcs; feediug of dry 
nmt.erial at wet mixing mnchines. . • 

(c) Chulllber~. cont'liners:. " cycim)e " hoppers, ('It' other eJ)('los:r>d ::PI'lCC 
i11to which fibel'i7.t!d nsbc!'t.os or JIIb..Lurcs cOllto.ining it nrc delivCl'cd, 01' 
poss. 

(d) "Tork benche:;., c.g. (or mnttress makiug, wnste sorting. 
_ (e~ ynrious hanu opl!l'Oltions:, c.g., sack emptying oud mUll:;, weigh-
mg, nm:IDg. 

This is t.he principal measure hitherto ncloptC'd, anr! is jlrobabl),' that most 
generally npplicahll!. It has been npplied to !:iomo only of t 10 above m:l('hirJl:'~, 
and npplianccs, but not to hncd WOIk The DlNhods of npplying the: cxh:'lIlst 
drntlght, and other associated factors, llre OOcoming mOl'c I!ficctwC'., l.mt there 
are few fnlly sntisfl'leton· plntlts. SpcciQl difficldtics remain to he on:rcorue in 
some COlses, e.g., looms; mixillg'. mat.trcss mnking. If not surmollllLcd, an 
alternative, viz., genernl· .. cntilntion of n hig-II stund;Ird npplicd so as to dra\v the 
dust-laden air o.wny from the worker, should be pro\"itlcd. 

(2) Substitution 01 enclosed mccht.nical m~t.hocls for hand conveyanc~1 and !ar 
dusty hand work generally. 

This measure-
. (a) nvoids riepositing mnteriill in ch:llllbers, intermcdinte filling- nnd 

emptying' of "'''lcks or sJdps, hrlnd fe('ding of Olnchines. and otber illcidcnt.."l.l 
hand ,",ark; 
, (b) pcnnits of finn! filling' nnd w('ighing, under the len.st dusty COll-

,qitioD!, of mnteriD.ls for dispatch i 
(c) rendcr~ exhnu~t drnught more eITet'tive, or, in some cases, 

unllcccs..c:.,"lry. 

. It is alrcndy employed to some extent, nnd its further npplication, ,,;,,hcrc\-er 
pos9ible, is gl"C':ltly kI be desired. 

(3) E.n:ect-ive enclosuAc of dust-producing machines aud plant. 

(n) ;''0 }ll'c\"cuL (,SCRpe! (If dUl>t not eonlrol"·d hy e!i:itnu:;;t ofn"sht, 01" 

(1,,) to render its.nppliC:ltiou more cflkir.nL. . 
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(4) SUlJstitli~i(.'ll of \'Id l1l::!thcd~ for dry . 

1'0 n.:clucc ll;c tlu··t e,in'llllfi ill l'crt:Jin l)f(ln"':,~c,:, nlul work, e.g .. 
(n.) :~ rOllsitlcl'ahlt, ::llIouut ur In:arill;;i 

(b) matl.rCf:S ll1;d,illg'. u~· ""tIlling the (11ft)"!:; belon' flJ1iut;. and by frcqm'llt 
wetting (,r J1nul'S :\11(1 hC!lthcs; 

(c) tiu:,1 sawil1~, :lIHI otllcr ]n;ldti!l~ pI'IWI'~'('S, !Il ;\.~!.,,'~:tr':->-tt:III{·IIL sheet. ,llld 
Lilo [ill'llJrk's, hero!'!.: the prep'l)·el! IIl:1tcl'lal 11;1); h:ld llllle tu (liT i 

(d) wurks' c1rnuing'. hy dmnpil1:; /lQIl!':! ;Iud hCllrhc,'I, kfol'c !lI'l1~hiJl~ or 
sweeping:. 

Tllis mC:1SUI'C might he fldnptrd La a grcnjrr extent lh;1l\ ... t presellt.. 

(5) Elh.'1inntion of certain dust-producing :-.p~liances. 

CCl'l:tiu :Il'pli:uwcs 'II'C usrd in il. fel\' Wnj'];-s, !lom('till1c~ wilh n uw:muc of 
pl'ccnutioll, bllt wJrirh "IHit nltll'h dll.'it, tiifiieult ()l' impossible to control b.,' ellh'i~Jrt 
enclosure '01' cxhau:;t draught, Tltl'Y should not be J"cLaincd unless d'iccti\'ely 
IQodified, 

(n) exposed doff(!l' brush at carding m:ll:hines; 
(b) card side Wlllilc cxhnu!'t 1lI;\l'hines, (lclircl'illg undoI' IH'csl;urc; 
(c) CCl'Lnill wilicys :lUU t('nscl'$, particularly old muchiucs, 

(6) Abandonment of Settling ChCl.:nbcrs in l·.~:mufacturir.g F.coccsses, to the 
. utmost e:,tcll t. 

(7.) EJIecLual scp:u'ation of proc(:sGtlS to prc"o'cllt unnecessary exposure to du,~t. 
Nc,,' factories l'llt)1llrl hI:' tnid out so ns to nnJirl exj)o"'iTig \,ol'kcrs lo ri~k 

from procr:;,.cs upon \\'hich they :uc 1I0t ellg-nged, In pltt'ticull1r. l-horc ~hould 
be effectunl sepal'ntioll of-

(a) opeuiug, ('ardill!; (mu wOllvillt;. from ea.ch othel', alill fl'om any 
oLlieI' pl'oe~~; 

(b) spinning, doubling, plaiting nuu similllr pI'oresses, from work 
Dot causing <1n1;l,.; 

(c) mllLLress 111l1kin;, f,'om aU olhor \\"ork~ 
(d) chambers, rontiliniug' flhcl'i7.ed :l!'hC'stos in bulk, nnd dust. sctLHn~ 

cllambers and appnrntl1s, rnlHI any ""01'1;:1'0001, • 

The scprtl'a.Lion of mntLres~ mnking should he ntloptcd in existing works, 
aud otller sepnration l'eferred to, as far llS pl'l1eticilble, 

(8) Wid! spacing of dnst-produeh:g machines in naw factories and, as far as 
practicable, in existing works. 

This mCIl!'Ul'e would hrin:,! llhout pcrmnncllt rrrlllctinn of rlnst concclltl'ntiolJ 
in the air of the workroom ns n whnlc, ::znd provide impl'(I\-ed C'lcuning fncilitit's 

(9) Use of sacl;;s of close texture material for interr.al work. 

(Ie) Efficient c1eilning system ,vith wi~e USD of vacuum methods, (Sea also (4).) 

(l~) Storage of a:;bcstos and other goods to be outside workrooms. 

(1.2) EXclusion 01 young persons from spacially dusty work. 

Nl)(.c,--P~ rtil'Il1:1 r J1!'l~\'C'ntin: 1I1CI'SIlJ'(,g of n well, 
Part 1. \\'JIl'I'(' aJst') the jilllitC'ti \';11111' of I'r:::piraf{\t'S \I 

i,'l briefly di:wtl)'~l'(1. 

l:ltnl't' ':"" tore-lTC'd to in 
!'l'gU:lf' " tbis illcJll~lry 
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Nun: tJ:~ E:->II,\llST \'ENTII..\'J'!IJ~; IN ,\/.nQ;1;'W.":\ \\',11:1,,". 

Some c;.,:I1;1:ls1 phil!' ... Hl'C (,.lIet'lJll\, dl··;i"ltcd :nlll n':ls'mod,l" vi1idehl., h11~ 
SOlllC :m'! ill.dr..;j;.'lIcd :utd ill!·;lidl'lIt; ()llll'l'.~. ;~:..lill. d" 1I(It !'ItlT\. il"llO\';d III' do;;:: 
1.0 no l"lIlii;:it'lIJ. ~·"kJlt. TIll' c1rall~hl rw:,r 11,"'1. ill~ HI'I'.li,'d as dfl"~!r :,~; Jl~I",,::'k Lo 
Ihl! dI!SI.·Pl"dl1L'jl'~ puillts, 111'111;'," hI' tun \\"t':1k._ Tlu' "!I1i·,·,illtl ,,1' :~ \·i:·;jhl~' rJlI,q, 
cluud nL a point WJ1l'I'C CXIl:'lI1);t j); :l1'1,li,:d is a dl.':tl' iIHlil';llil,11 lit' ill:llkrpl;:l:Y. 

, r~xl<'ll:.ir~ :~ItL'r;ltif)lls or c\'is~in~ pl;IIl\.'lIJln~· JlI'ndlll'e SC'l'itlll!. h:."~ of c{livil'!l'"\" 
hxhnu::oL l'rU\'I.'-101i for IIt'W IIlndll,lll'r.\' :Inri pI'UI·(,;,;.·~·s should. :JII'ITforc, !:~:J1a;,ifl' 
spr:lkillg'. [,e madc il1drpc'luk'lIlly, Whik :llh'alll;I!!('S r~:-;\I1L 1'1'11:11 (It,:tlill~ 'riti, 
Illall), dus~,pl'tHhldn;.r points, bY:l );il1~11! cxh:mst pl:l!lt" :IIlUl1I11l'r (,f :<~Jr-U\l;I:Jil:l'o 
pl:LIIls, wLt.h iudcpcnril'llt, f:llIs and !'Icttling nppur:\lus, is uftCll mt)l"C cHc(~ti"l~. 

E:dln\l~t ,'clltjlntioll :1ppliC'd 011 n l:tr~e sCllle clltail:; C'fmLimH.'l1s remon-.l of 
a. considel'ahle \'oI11ln~ of nil' 1'1'010 the I'{lfJl1I, Thl' l'illpply 1)[ fl'csh ail' l11u!';L he 
nmplo or the dJil'iellCT of the: cxhatlSt. ,'cl1t.ilaf,jlm mil)" he n:llucc'd, Tn wil:lcr, 
the '\\'OI'];e)"::I :Ir~ liable I,n hring ahout this rrsult lIy t'lo:;ill~ \\'indcl\\'s :111(\ 111)01'< 
P,IC!1l111,11 n'otiJ::tillll c:l{lahlc of supplyil1g the volume cxLI'nt'led, the im'ollljn~ 
:111' I~m~ \\"nl'll1cd, may therciol'c he t1csil'nble, whrl'c t'.X"tclll'4iYe C'.xhaust pl:mts 
are jll$tnl1l~rt, 

Eniciclicy (If flll cxh:l11s,t vent.illlt-ioll p\;mt IIwy hI! g-rc!ltlv I'Cthll'cl1 by ill, 
cfiiciC'llt uu4·!:r.ttlill~ mcthotlM, E:\ch f;lII , ... hould di"chal'1::c inttl nn indcpciH]":lt 
scu,le!", Sd, lC'r~ ndoptcd in ns\)cstuil \\'IlI'ks im'hlfir. ('\"t'JOlll.!~, hll!.!e chnl1iI'l'r~ 
t-oll1lcC'tt,d willi cydull{':i. I:tr!-{c cltnmhcl'~ ('ndoscl1 with snl,].ill:! nr IItitC't filleri!!!'!" 
mnl.t~ri .. l, and Img filters, 'Cyclone~ :wd ehalllhcl's nrc u!;l1n.lly ",'cl! SCP1Q':llt,;1 
from workroCltllS, Bag fiit'C'n: n1'e now lx'ing: COllllllnllly udoptC'd, for SIIlI1I1 ill~tnl· 
JfltiollS, Tl:c~ filtel')\ amI" Imlloolls" nre SOlUt,.times plnl'cd inl1id..; \\'orl,rOfm::;, 
a had }ll";l('(i\.'e. They nl'c best p11t"CI! in freely ycut-illllt'd l"(10mS, cfi"r.(;th'cll' 
f;cp:u'l.llCd rl'Ol1l workroolll!;, ' 

Filtering fabrics fOI' sr.:ttlillg' diM grn!lu"II~' I.JCloUIC l'lt)g:g-t.:tl; llnd as thi~ 
cITed inrl'r.nH's tb~ cx:itnns f, plullt hC('fllI1(,!'o ll!Ore nnd lllW'C iIWfli('icllt, the l"o]llllle 
of nir 1ll0\'C'r! hy the fall 1)(>.ill~ l'C'cllll'C'll. Such !';t~ttll'r" 1I111!-it thC't,C'!ol'C I.h' II!!p! 
clean. Th~ \\$lInl pl':I('licc is to hC';lt the fi1tcl"ill~ IIlntcrilll. t\l'l'<l.ngcmcnl!'O fill' 
6h:tl.;;in~ ba~!I from ollf.sillc. (It' llUI.Olll:lli., !llmkill~ nppItL':llu.o:. I~I'P nrlt. pl'f.!"itll'l1. 
Asbc..:;to~ dl1~t clocs not appear *.0 be!'lO nim~1l1t 1.0 th:t:li"h fl'01Il !':nit;II,lc fLltC'dl!:': 
m.:t.t::rial us some dnsts, but, II1I1C'h oUJ't is prodl1C't':d in ul':l.ting-. Em~icllt s}takir:~ 
aJ'rnngrlllentK, :",uir1in~ thil\ expo!,;llTe, "honld be prnvirlcd if this mcthorl of 
fetlling is ret,'lill~d. 80111e rmns stl'ong-l~· support. the vicw that it f:.hol1hl he 
give:n 11p bC(,:ln~(' of the dif1it'nlty or nmilltuining: the C'xhaust plant at. tlw hi!!hl'st 
dri"iC'nry, The matter merits ('tll-eful C'Ollsic1cration, In purticuiar, tho 
r.fficieDcy nf the exhallst plnnt ·should be kept under cO,nstn nt ob!lcl'\'ati(l1l by u 
responsib.1e pel'son, 

Cyc10llcs sllOuld b~ nf nclr:qunt.e cHmcnsions, The colllbil1ntion of dHl.mlJ:'r 
nl1lJ txc10nc I!> 1J~('rl C'xlcmi",:!l", the fnlL "i,,(:hnl'~in~ the nir illtn th" rh:!.JlIhe)', 
to which 11,e c.,'clonc inlet i" r.onnectC'd. The cfficicnC')' of this al"raJ1J;mnclIt i'o,hould 
remain prnctical1y con~tant, 

14-tJl ~[nr('h. 1030. 
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