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Sur, e T .
I sobmit herewith a Report by Dr. E. R. A. Merewether and Mr. €. W.
Price on their inquiries into the health couditioas of the osbestos indusery., De.
Merewcther’s -investigations on ths medicsl side are of great scientific value.
They establish the facts thut the inhalation of asbestes ust over a period of
years results in the development of a serious type of fibrosis of the lunws, that
the developmeat of the diseass varics in direct proportion ts the length of the

" exposure to dust, aad that susceptibility to the disease is oot afected either by

age or sex,

The remedy for these conditious is to be found, as in the case of so may
industrial diseases, in the suppression of dust. The second part of the Report
indicates that this point has only recently veen appreciated. In tha noa-textile
section of the industry, no serious difficulties arise as regards the application

. of eshir ventilation,  For the textile section, it is evicent that a good real -

of experimental werk will have to be carried out before compietely successiul
veatilating appliances are evolved eflectively to remove all the dust.

I ﬁavc the honour to be,
Sir,
You.r cbedient Servant, .
GERALD BELLEOUSE,

E 2{. Chief Inspector of Faclories.
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. Report on Effects of Asbestos Dust on the Lungs and

Dust -Suppression in the Asbesios Industry.

PARTI.

* THE OCCURRENCE "OF PULMONARY TIBROSIS AND OTHER
PULMONARY AFFECTIONS IN ASBESTOS WORKZRS.

. . 1,—IxTRODOCTION.

This Report'is bused upon the data obtained in an extensive investigation
during the years 1928 and 1929,  The izquiry was initiated by the Factory
Department of the Homé Ofico following the disovery i February, 1998, uf 4
352 of non-tabercular fibrosis of the lungs in au ashastos worker, of sufScient
Severity Lo Decessitats treatment in bospital (Seiler's Case'),

D'rior to this, this Department had knowledge of only two deaths of ssbestos
workers, zbout whom thers was expert opition that the inhalation of asbes:os
dust bad at least contributed to, if not caused, the fatal outcome. The first of
these, now referred to as tha * Montague Murray Case,” occurred in 1990,
but all that is kpown coacerning it is contained in the evidence given by Dr.
Mantague Mnrny in 190G, before the Departuental Committee on Compensation
for ludustrial Niseases’.  In this case post mortem exairination confirmed the

clinical diagnosis of estecsive non-tubercular puimouary fibrosis. The seonnd
(Cocke's Case®) occurred in 1974, Here, although Cooke* and Stuart McDonald?

were of the opinion that the lungs sbowed a progressive dust fbrosis togetiior

»

v With a chropic tuberculous infection, the etiological relationship between the

-inhalation of asbestas dust and fibrosis of the lungs would lave beeg strengtheacd
by the absence of z tuberculous infection,

An early suresy of the industry in 1910-11 by the Department did pot dis-
closs any evider of the existence of a sericus health hazard in thbe Ladustry,
but some experiments on animals conducted in 1912 by Profeseor Jd. M Beattie
of Shcﬁieltdr% niversity for the Degartment showed that the inhalatica of ashestas
dust will cause a mild degree of hbresis.

When, thereiore, investigation of Seiler's Casa showed that other industria]

and infective causes of fbrosis could be definitaly excluded, the Recessity of

- deciding whether tke supervention of this disease in ag asbestos worker wag an

exceptional occurrence, or evidenca of a srave health risk ia the industry, was
apparent and the investigation referred To was undertzlien. .

2.—ErrrcTs or Innrrane Dust Urox T Luncs.

The most inportant local effects which may follow the inhalation of dust
include pulmonary aad Lrorchia catarrh, astiuna, bronchitis, fibrosis of the
- lungs, and secandary chanves, sucl gs emphysecta, local or diffuse. Tleso
changes in the lungs, whi may be looked upon as a measitre of the effocts of
the ltving tissues to repel or incarcerate the irritant pirticles of dust, neeossarily
cause interference witly the general elficicuey of the lungs. The iwpairment of
functional ca dacity. may be slizht or severe, and temporary or permiuent, e-
pending on the variety of dust, and on other factors, such as Soncaciration
of dust anc len:|y of cxposure,

, . Moccuver individuals whose fungs have been afected as the renly of 1he
inhalation of s hists, sheow an ineresed susceptilulity ta the supervertion
of respiratory iufectiuns, such as tuberculosis of [renmoma .

Fibrosis of the luny is reeognised ta be the most important tesiog caused

by the thakition of dust, and the pre cuess of warkers with 3 (st fhecsrs (i

Aiceted el palmotiey Giberculosis has beew shaws 4 be the i agee

of the increasesl mwrlaiity mte Irom the batter dinzise in evreey,, dusty ceenma.
Lions, . T '

wia 43
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“which u.d.5tos dust is anly vue comnonent, wee the action of

I

This triad=~cxposure to dust, fbrusiy of the Tungs, and high mortality rate
from pulmonary tuberculosis—rvay found ta be comiman to munber of lar e
and important ‘industries, and in all of them the dust incriminated was. fres
crystalline silica (Si0;). ’ ) . .

Theso features were not observed, however, in other industries in which,
while thicre was exposura to siliccous dust, the silica was found to cxist in the
combined form as a silicate and not, in the fres condition.

. Thas, shortly, free silica came to be regarded as the pre-eminent cause
of industrial ﬁbmsxg of the lungs aad as a notable factor lu, the preduction
of tho excess mortality rate from pulmorary tuberculosis in certsin industrics.

Whilst the pulmonary fbrosis preduced by free silica (Silicosis) has been,
and is being, mioutely investigated, the potentiulitics, as fibrosis producers,
of dust other than free silica have not been {ully explored, altbough 1t appears
certain that some other ing nic dusts can, and some cangot, produce £hrosis
under the conditions met, with in icdustry.

The Nature of Asbestos.—The fibrous minerals comptercially known -3

asbestos fall into the latter group, the silica being combined with metaiiic basas,
" mainly megnesium or iron 2ad, o 2 Jess exteut caleium, sodium or aiuminjupy,

The term 1s a cailective name applied to a variety of silicate @inerals which
dilfer from each other in chemical composition and physical properties but
resciable one another in their finely Sbrous nature and flexibility. Their valge
depends on the fauility with which they can te splic up iato long acd fexible
fibres for spinning apd Weaving, on their resistance to heat and acids, azd og
their insulating properties with respect to heat and electricity., Varieties of
asbestos possess these characteristics in dilering degree. ’

Practically speaking, all thas goes under the name asbestes in commerce is
either fibrous serpeatine, or a fibrucs mineral of the Lornbiende group, of which
the mest important are crucidalite, amosite and tramolite, Serreatine asbestcs
or chrysotile is essentially 3 hydrated silicate of magnesiun, coctaining litcle
iron and practically 20 calciug, Tho horgblende varisties contain less mag-
nesium and usually more caleium, aluminiam aod iron—creeidolite and amosice
being maiusy silicates of iron. .

3.~Scorr or = IvvesTicarion.

" Asbestos is very largoly used in industry, being aa importag: copstituent
of magy differcnt prodi 13, The diversity of industries concerned made it

. essential that somne restriction of the feld of investigation should | degided

upon.

The manufacturing processes afected fall more or less sharoly into two
groups (1) chose in which there jg exposure o pure asbestos or ashestog mived
with a very small percentage of cotton or other vecetable fibre, and (2} those
in which there is exposure to a mixture of dusts, of which ashestos i3 but one.

The former group comprises, in the maia, the textile brapcl of the jndustey,
a brunch teanulicturing 1osuiating materials from practically pure asbestcs,
and same prelin: aury processes 1 other branches.

The eter ‘wreupn includes a numker of precesces i which the Steverticn
of ashe~tim it, the dust evolved ranwss from a newhizibie

L e i i qUantity unwar,,
Sinee 1. iy tmposasible to eviluace the eitect oa the lngs of nnxed dists, er

2sbestos dyse coalf
was determined, the exantingion of workers for the Furpose of thiz s;may;pee
was restricted to warkers cutprayed i processes included iy e TTLRNE D I UTRITR
words, to workers ax nearly as possilile expased to the inducnce of puee ENTR
dust, Furthermnre, (he cifeets of prevings espesurs to other jrrissy dasls
mich ax g of frme sitiva, had 1o by excluded, '
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The Dopulation at Rirk.~—The gross vumer of workers who may Te
exposed to the inhalation of asbestos dust to any extent is unkunown, and, owing
to the great varicty of processcy concerued, there are insuperable difficulties in
ascertaining this licure. Nor, in {uct, would enligitemucnt oa this point be
of auy particular value,

It is otherwize, hawever, with rexpect to the firure representing the oumber
constautly exposed in the course of their daily wark ta the influence of pure or
almost pure asbestos dust. Some ijuformaticn ou this point is very desirable
to check the adequacy of the sample of workers exawined, and to envisage the
problem confrouting the industry.

Wlile ouly 2 rough approximation is ible, it is believed that about
2,200 is the prescot pumber of persons in,tg?:s count.- * expased in their daily
work to the inhalaticn of asbestos dust, either pure - admixed ith a smail
proportion of cotton. It should not be overlooked that this fignre does no:
include the considerablé number of workers exposed to the influesce of mixed
dusts of which asbestos is but one, and commouly not more than 20 per cent,
of the mixtura,

Of thess 2,200, the sample examined numbered 363 {excluding 11 for

reasans refcrred to later) or 16.5 per ceat. ;

Selaction of Workers for Ezamination.—The selection of workers for
‘examinaticn was not left entirely to chance, since it was early evident that the
proportion cf those employed 10 years and upwards in the indusery was very

. smsll; therelore, in each factory those longest empioyed were preferred, since

the importazcs of includizg a suBcient sample of this gToup is evident. Regard
was also paid to the ather end of the scale so as to obtain information as to
the length of exposure to dust necessary before efects are manifested, and also

_to the particular process on which the worker was engaged.

By balancing the component groups of the sample in this way as the
enquiry proceedead, it was felt that the maximum information would be obtained
in the shortest time. '

It follows, therefere, that in respect of length of exposure to asbestos dust,
the corsponent groups of the szmple do not bear the same relationship to each
other as the corresponding groups of the industry uncer revierv.  The sub-
joiced Tables will make this clear. Table 1 shows the distribution accordiag
to length of employmeat (ot necessarily in ane factory) of 775 workers, the
tetal number engaged on those processes in severa] factories. Table 2 shows the

. sample of 363 workers distributed in the same way.

Taser 1.

Tapus 2
Years Porceataze Years ' . I Percentsge
employed. Number, of Total, wployed. ! Number. | of Total.
[
SR BT 623 Ot e ! 29 I T
N O - 200 I - ... v | Lél 338
10-14  wer wen 31 -6 1014 ... .. 84 l 23-2
18-19 ... .. 2 a-\ 1519 ... .t 19 A
20 apd over ... 17 f 2-2 20 aad aver ... , ot 5-3
Towls .| 113 | 100 Tatals ... 383 | 100

——

The enormous preponderance numcericatly of workers employved under five
years is striking, as also is the very low percentage of workors employed 10
years or longer. . :

Comparison of the two tubles shows that the cffect of the method of sclee.

tion af workess for examination iz that tha number soamincd toaSh uriilieg
fivs yeirs crployment group is a progressively sreater proportton of the tutal

ntber which could bave been examined s each paruentar group.
! .
(244 ) Al
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With a solitary esception all these examined were at work oa the day of
+ txamination. '

.

The Clinicul Ezamination and Standurds ndepied. —The nature and -
purpose of the inquiry were explaiiied to cach worker whom it.was proposcd
to cxamiue, individually, and lis or her co-operatiun obGiined. Lach in-
dividual’s previous indusirial history, :ubsequent to leuving schooi, was noted
in detail.  This-was essentiai in order to exclude, especialiv, the effcet of pre-
vious work fu amy of the nwmcrous provesses iuvolving exposure to frev silica

.dust, and, to a less extent, the effcct of other dusts. Similarly, the ine
dividual'y medical bistory was serutinised from childhoud omwards, to determine

the physical level on entry into the .industry and any subsequent changes.
Particular attentiou was paid to accounts of pulmonary ailments, some of

- which, like asthmu -and bronchitis, are continon enoush” amonsst the general

. popuiation, yct are also noa-specific signs of irritation caused by the inhalation
of dust, witlst others, like iuiluenza and pneumouia, are occasionally followed

N a P e A"k feew * .o
L i R e e e T

' by a degree of pulmonary fibrosis.  War service, if any, was gone tuto, especially
v as to whether there was any history of the worker having been a gas casualty
i at any time. Tho family and personal history in respect of pulmonarcy cuier-
B culosis was ¢nquired into, and alss as to any close association with known cases
I * of this disease in friends oc relatives. In approaching the pertinent subdject
;. . of symptoms, grent care was taken to avoid Fc:xding questions, espectaily in
N cliciting information as to the existence of any undue shortness of breath.
0 The actual details of the physical examination do not call for com:ent,
% inasmuch as they followed the usual lines of a detailed examination of tke
ki chest, with abservaticas of the genersu health and of the condition of the upper
}: air passages. S ) :

("‘( . _ Refercuce must be made, however, to the stacdard of normality adepted in
\ asscasing the state of the lungs. The appraisement of any departure frow the
N - aormal necessarily pre-supposes the existence of such 2 standard. Every
I; . clinician bas attaiced, as the result of experieace, his own clear conception of
12} the vormal chest, bat it is not often that he finds it n.-wssary ta dedne this
f‘ state in so magy words, in fact it seems scarcely possible to do so, and this for
i several reasons; the heart and lungs function eficientty within wide limits of
1 applied strain, avd, altheugh vestigrs of past discase may be present and
It apparent on examinaticn, aney will e unimportant if they will pever tax the
¥ organism beyond these limits, are non:pregressive and do not predispose to other
Ef : disease, Ags itsiif has recognisabie efiects, but for this reason alone, the chest
X canoot be considered abnormal. . :

. Tkere is obvious disparity between the standard of physical ftuess required
for an air pilot and that required for life insurance at ordinary rates; in-
dividuals reackieg either standard can be classed as ** normal,*’ yet many attain-
ing the latter standard have never approached ths foruer.

Thus, within limits, various gradations of cormality nuy Le distinguished,
and correspondng standards constituted without inaccuraey, the precise status
of auy standard being determined Ly the purpose for which it is established.
.For the purpose of this enquiry the standard adopeed s been that evinced
in any large uroup of persons living under similar enviroumental conditions,
apart from wark in dusty occupatious, as those of the group heing cansidered.
This is neither a high standard noc o very low standard, but the average stan-
dard of normality displayed amongst the indus.cial population of this
country.

. ————
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1{::;11’0{11'(.:(;1.-:'.’ Exrnminatinon af the fanes, -In addition o carefel radio-
graphic exanuuation of the chest was made 1 many (133) cases, the necesaty
for whiell in tnvestimations intu the cffevts af dust o the lnnts Bas Leen
N emphasised repeatedly by varinus cathorities. Tt wits not, of cousse, fonsiun
— to obtair. techmicallv sullicient radic-vrams of =il the workiers exanunvd, derv
as they were frmm factaries seatlere « aver the eonntre, sane tn districts 1eante

-}& fram a radislogieal centre.  The m e of sekevtion was ddivtated by (he neens
e . of the sitnatton, with the obiject of  ceidatiog materl pomts sermane (4 40
i . investiztion, c.g., the clucidatinn w, complismiting affevtions, romesseriny e
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extent and progress of tha lesions aod locating the point at which the earliest
radiographic signs appear, aud fisally as 2 checle upon the human factor
prescuted by the examuner bimsclf,

. ' 4~—Rzsorrs or e Ingemy.

To anticipate, examinaiion of the data collected in this investization leads

tr the conclusion that the inhalation of asbestos dust over a period of years
results in the develujinent of a serious t e of fibrosis of the lungs.

. Asbestasis—tlie Peluouary ¥ibrosis of Asbestos Workers.—1t is helpful ta
vigaaliss fibrosis of the lunms a3 it occurs in asbestos workerx as the 'slow growth
of fibrous tissue (scar tisse) botween the aie cclls of the Inug wherever the in-
haled dust comes to-rest. While new fibrous tissue is being laid down like a
spider’s web, that depesited earlior gradually comtracts. This fibrous tissue
18 ot only uscless as o sabstitute for the air ce{la. but with continned inhalation
of the causativo dust, by its invasion of new territory and consolidation of that
mdy occupied, it gradoally, aad litcrally, strangles the essential tissues of

ungs. © - :

In common with other essential orgaos of the body the lungs have a large
reservo of tissue for ose in emergencies and to permit of a diminution of
functiona capacity due to advageiog age or disease. For this reason, and
becauss fibrosis of the lmgs is essentially a local disease, it is only when the
Bbrosis progresses to the extent of obiiterzting this reserve, that undue thart-
ness of breath on any extra efort draws the worker's attention to the fact that
his health is not what it shouid be. The other symptors of the disease such
as cough are equally onassamiog, and are readily ascribed to some common and
trivial cause. ) .

From this point the progress of the disease is mors rapid, since it is now
encroaching on the remaiminy sound tissue of the lungs, aiready only just suf-
cient to maintain him in his ordinary daily activities. Ultimately, i no zcute

. Fespiratory infection has precipizated a. fatal termination, 2 stage is reached

.when the [ungs can do little more than maintain life, and the shortness of breath
becomes extreme. '

To its main clinical features, therefore, the disense resembleg silicosis, as

. might be expected. It differs from silicesis, however, in the moda of distri-

bution of the fibrous tissue in the lungs, ia its more rapid developmeat, iz its

radiological features, and, there is some reasan for believing, iz a lessened

susceptibility to the superventior of polmorary tuberculosis, the liakility to
. which diseass is so definitely an added hazard iz siljcesis.

The Asbestos Bodies.—~In the lungs of those exposed to asbestcs dust,
angular particles derived from ashestos” and spicules of ashostos” are fourd
on microscopical examination, and also numbers of peculiar bodies described
by Cocke and Hill’ and Stzart McDogaid®. They are yellawish brow in colcar,
of elongated, bead-like form, often with bulbous ends. Cooke* and Roadhouse
Gloyne® independently demoostrated a miteral core in these bodies, evidently
derives” from the asbestos fbre. Stewart and Eaddow™ have 21so demonstrated
their p.cscnce in the sputum of ashestos workers. These bodies have rot been
Tound to cccur in any other human afection. They hare been found in the
sputam within & comparatively shors timo after exposurc to asbestos dust, and
in the ahsoice of clinical or radiolegical evidence of puimenary fibresis, thejr
prrsence cannot be taken at present as indicating anything more than previous
mhalation of ashestos dust .o

The Incidence of Pulmenary Fibrosis in Asberios Waorkere —The extent of
the rizk tn liealth assoeiated wwith £xposure to aszestos (lust under present indus.
trial cenditions may now be considered in detail.

Oi the 274 workers of both scxes examined, 165 were found to have a diTuse
fibrosis of the lunge artribatable to the iphalation af dust. Ten of these, and
one atler in which there weee carlier sians of the same rendition, have been
exelnded from furtlier enasideration, inasmueh that it wax felt thae previous
work in nther ﬂusty occumations, surh as quar-yine, and ennl mininT, mav Lave
heea the prime or a enatrilmtory factor in the develepment of the pulmogary

" lesions Tannd, ‘ ‘
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Tlhus, 95 of 363 werkers, or 26.2 per coat. showed 2 ¢ cite fibrusis due to

« asbestos duste Ao additional 21 wure found with precursiv. sns of this discaue,

but these are given no weight in the yencrat conchusions, whidit aro derived solely
from examivation of the 95 cascs of deiinita fbrosis. ) )

Ot the 133 radiographed, G2 presented radiographical signs of a diffuse
fibrosis, and ia a further 25 there were suggostive radiological changes not
definitely diffuse fibrosiy. In 10 of the fommer group and 3 of the laticr the
changes ‘were possibly referable to prior work in othcr dunsty occupations or to
othier causc, and they aré thercfore excluded, leaving 52 cases of flrosis and 2!
with signs snggestive of early changes.in the lungs due to asbestos,—sufficient
radiological confirmation, | .

What inferences should be drawn frum thess figures t—Certainly not that
26.2 per coat. or roughly 1 in 4 of those at present exposed to asbestos dust in their
daily work bave fibrosis of the lungs. . As mentioned previously the samuyple
examined is loaded with a greater proportion of workers emptoyed $ years and
over than obtains in thesc sections of the industry at th. present time (Tables
1 and 2 above), and as shown in Table 3 Lelow the incidence of tibrosis increases
with the length of employment. Therefore in order to obtain ap approxima-
tion of the gencral incidence rate of fbrosis in these sections of the indusiry a
correction must be applicd on this account. Applying the rates shown in Table
3 to the firures in Table 1, it appears that the geercl incidence rate of fbrusis

.of the lungs amongst those employed in these sections of the indusiry is rather

less than } in 8, or, excluding those employed under 5 years, rather less than

Further corrections would bave been uecessary if the sample bad included
an uadue proportion of workers fromm the more dusty processes, but this was
found not to ba the case. 'Also po correction is regnired on account of differing
age distribution since, as will te seen later, the inadence of Bbrosis is unafiectea

- thereby. Sex bas no edect.

. Thess general incideace rates are convenient merely as aficrding a rough
indication of tha.inhereat risk asscciated with exposure to asbestos dust at the
present tizve. They bave no psrmarent value eitker a3 an index of the gezeral
risk of fibrosis in the industry irom year to year, or as a measure of the risk
in any particular factory or group of employees. This must be so since nct
ounly will the distribution of workers in tie industry accerding to precess acd
lergth of employment vary from year to year in accordancs with trade develop-
ments, but the increasicg application of methods for the smppressios of dus:
will have & cumulative edect in reducing the fibrosis incidence rate in future

Effects of Age and Lerngth of Emplonment. —Table 3 shows this distribution
of the workers examined according to leagth of employment, and Tazble ¢ their
distril-ution according to age, tegetaer with the incideace rates of fibresis in
each case. -

Tastr 3.—Incidence of Fihrosis relative o Lengch of Employment.

| . Cauag of Tibrosia, Average ags in yeary,
Years Nurnuer — - :
Employed. Exsmined. |- Croup Ct Geoup leas |
Number. lacidence per 3343 Of‘r'.ue:. of
tent, of Tilrvaic ! Fibrosia.
Ot .. ... 8 : 9 | - e -
820 e e 16 30 , 23-3 . 3043 e -
10-34 .., 8 ' 17 129 i lee W@ .
15=t0 ... .. 18 | .18 53-¢ i e 33
20 and orer .. 31 - AT RO R X LYRY te.=
To1ais sl 363 i "5 : 29-2 : 10-3 e
I' [
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Taory do=titetlenee of Fibruws: relatice e,
. e ;0 length of eingl
. ) . . . ' e of I.-:b.rou:. Averagq cu‘: ’I:“:‘)m} oymef
’ Xurnbor - .e

Age Croun. Examined, Group Of Groop less ‘ Ct of

' ’ - Number, lacideuce prer eizes ,f.f"‘"

= . & tiroswaa.
., tent, of Fibrosie,

- Optogo ., 23 . 0 - 3-t -
W23 .. .. 30 1¢ -3 8- 37
0=39 ,,, e 100 30 2g-0 [ T3 12+2
409 _,, can 47 a1 83°9 11-3 i4°2

. 80=30 . - 29 1 370 g7 16-9
€0 and orer ... 14 ° 6¢-3 180 193
Toals ..l  3a3 s 6.2 7.5 ; t3-3

i .

These tables jndicate the outstandiug importanee of length of emypioymest
(and hence lensth of exposure to dust), and toe megiigible efects of £ge, o1 the
production of &brasis, '

Thus 2g= groups 30/39 and 50/59 (Table 4) bave izcidence rate; of 30 pr-
cent, and 37.9 per cent. respectively, not 3 wide differencs, since the grouys
include workers in various processes exposed to cifiercnt coacentratiozs of cus:,
Moreover, the average length of employment in these two groups, esciuding the
cases of fibrosis, is almost identical, but coasiderably less than the average
length far all the eases of fbrosis (13.5 vears). :

) It appears also from the same Table that no specisl susceptibilisy to the
development of Gbrosis is shown by young perscas, niess it is considersd that
the fizure of 8.7 years, the average length of employment of the cases of SLrosis
io age group 20/29, has been shortened by increased suscepibility of agas uscar
-20. As, however, the average age of this group at cases of abrosis is 23.7 years,
and also’because the establishment of fbrosis does not nesessitate immmediate
retirement from work, this is largely disccuated.

Colunn 4 of Table 4 also siiows a general irregelarity which, in itsalf,
points strongly to the negligible efects of age in the production of Abrasis.

-Turaing to the eects of lesgth of empioyment 2 very diferent picturs is
seen. Table 3 .shows that after 5 years' exposure, the iceidence mie Ziounts
rapidly, and after 10 years izcreases almost in peometrical pregressica.

Efect of Work in different Processes.—There are inseperabie diffesnlties
in ascertaiging trustworthy fguces of the procise incidagca of Abrosis amonest
workers in particular asbestos rrocesses. This is the resnit of the common

; iters

transferring from one process to anotler. _ These two factors, the induence af

dust from neighbouring processes, and prior work in other asbestos processes,
operate to obscure the efieets due to workk in ALY oCe process.
. Bydistributing the workers, hon‘p\-cr,‘aqcordlng to the process in whick e= b
has been longest employed and grouping similar pracesses tegether, it is 00ssitie
to draw certain broad cenclusions as to the relative eifect of work in ciferent
processes.  Ia this way groups were obtained as follows :—

’ " (1) Crushing, opening, disintegrating and mixing.

{2) Carding. o :

(3) Spinning, twisting, doubling, plaiting, etc.

(4) Tnsulating mattress nalking,

(8} Weavimr and associater processes.

. (6) Miscrllaneous precesses and remaining unelassified woriers.

o The outstanding poing bron;imﬂnm i this way s gk refatively vary e

incide’ ¢ rate of ﬁbro:‘m 1 ogmun 5ot r-.nc:i " spinery gy conveziense) as

comparad with cach of the ather grouns. Thers s some |

amengst " spinners * the disease talies lonwer 1o deveigp,

Erams, w? o, roveals fuether 1ndications CCAnIMAnee af .

tiens of . qust content of ‘he AU he e T e b g ol

dication alsg that

Study af e *adic-
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In fact, the history, and the medical and radiotogival features of the cases
of fibrasis, together with the results of comparisot of the dust ccunts, ail con.
« tnbute ist some degree to the vicw that with comparatively low conceotrution of
dust ia the neighbouchood of 4 process, the resuiting cases of fbrosis amongst
the workers in that process are longer in'developing and remain longer in a
milder stage. It folluws, thercfore, that in such casces the rate of aceun.ulation
of dust in the lung has not greatly cxcceded the rate of elimination, and a
further point of great practical importance emerses, namely, that ia order to
prevent the full development of the disease amougst asbestos workers within the
- space of an average working lifetime, it is necessary to reduee the coaceatra.
tion of dust in the air of tha workrooms to a figure below that per:ainiag to
spioning at the time over which these cases were exposed. . )
'. Not only docs group 3 show the lowest incideace of fibrosis, but it fors
the largest individual group in these sections of the industry—about one third,
' Relative Dustiness of Various Asbestos Processes—\While sorme refereace
hers to the varying amount of dust evolved by the diZerent processes is gecessary,
the cavsation of these difierences and methods of suppression of dust are dis-
cussed in Part II of this Report. -

Differsnt asbestos processes do cause the evolution of differeat amounts of
dust i3t the zir of the workrooms, acd, under present coaditions, the diferesc
* between the least dusty and the most dusty processes is very pronoczced.

" Insome processes the productioa of asbestos Gust is msignificazt; in a second

group dust is continuously evolved but in relatively low ccoeeatration, as in
spioning; in a third group the evoiutioa of dust is continvens aad in kigh cos-
centration, as in dry cloth weaving; and in a fourth group much dust is dissi-
pated in bursts of short duraticn, as in emptying the Abre from setiling chamiers
by band into bags. :

Some additional data were obtained by mcans of a limited number of
determinations of the dust content of the air at the breathing level of opera-
tives engager in rarious processes, with the aid of the Owens’ Jot Apparntts.,
The fignres in Table 5 which were caiculsted from some Z0 ceterminatioze,
give a rough idea of the general dustiness of the processes concerned, and also
of the effect of localised exhaust ventilation and damping -in reducing the
concentration of ¢t in scme of them. The counts in other processes are
expressed proportionately to the spiening, plaitiog and braiding group, taken
as.anity.

Tt will be ssen from this Table that the dustiest processes are epening (with
old fashioned teasers), sievieg (with no local exhaust ventilaticn), azd shoveiline
or otherwise handling asbestos fibre, with a comparative ficure of 2.34. The
heaviest counts of all were found in this group, in sack £lling by hand in a
eettling chamber. The comparative figure here was .34, but the record was
:dense, with much clumping together of the dust particles, with tha resuit tha
the tatal dust count arrived at was undoubtedly tao low. "

Next in prdgr is dry cloth weaving without the aonlication of losalised
exhaust ventilation, with a ficure of 1.95. This is undonbtadly a dusey precass
and aithough local exhaust ventilation reduces the count at the breathine l;;~ei
of the weaver, much dust still escapes into the warkrcom.  Weavina clota

wet, nct merely damp, réduces the dust count to a remarkable degres.  Coluna

. TaaLr 5.—Relative Dustiness of various Processes and L) 215 of Loeglised
Ezhaust Ventilation and NDomp Methods in suppressing Duge
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7 lor laud (i.c., narrow) weaviig, wet, iy ot aceurate sinve the figure hag bown
rasad by dust {rom a neighbourmy dry cioth loom.

. Matlress making without any precautions, such as exhnust ventilution,
or dumping lloors, tables and’ cloth, (olluws next with a figure of 1.33 (Sce
tootriote Table 7).  Application of exhiaust veutilation, and dampiny reduces
the fignre considerably, but it may be that the figures in columns Y and 10 are
too low, since counts for some subsidiary processes, such as butioning, sewiay,
and cutting out, are not available.

It will be observed that carding, althouzh essentially a very dusty vrecess
Produced a comparntive figure of only 1.17.  This is due in part to sart;al
.enclosyre of the workiuy parts of the carding machice, but is. mostly the rasuit
«of ths appiication of local exhzust ventilution. dlareover, the hiure cocs ret

tali¢ into account the extremeiy dusty operatiou of stripping.

Relative to the compurative numbers for the other differcnt procssses, the
figure of 1 for spimuing, plaiting and braiding is procably ratber tso high,
0W1ng to contamination by dust from neighbouring and more dusty precasses.

Samples of asbestes vary much in chemical coostitulion and physice! pro-
E‘rtiu, and of the three main varicties, chrysotile, crecidotite, and awmssits, the
ter two, in the opinion of experienced woricers, usuzlly cive rise to msea dust
than chrysotile in the textiic manufacLuring processes. No evideuce was fsund
to indicate that any one of Lhe three varieties is more, or less, potest tzag the
others in preducing fibrosis, other factors, such as concentration of dust, being
equal. A roculiarity of the asbestos fibre is that it arse fragmeats longr.
tudivally, and apparently this process ¢an go on inaeanitely, since izers 15 na
ultimats ibre comparable to a vegetabie fibre sueq as cottea, .

Concentration of Dus¢ cnd Lenath of Ezposure Ncczssar-(,; 20 Preducs
Filresis—~From the data so far exa nined it seeres clear that Abresis of the
loms . is a definite occupational risk 2I100ZSC a30eStOs Workers as a ciass.
Furthennore, it appears that the risic falls most beanly oa those locgess em-
ployed aud an thoso engaged ia the more dusty precesses,

“Some further consideration of thess two important factors, lergth of em-
ploynient aad concentration of dust, is desirable. Cbviously, to sciie extens,
they are interdependent, since, assumizg that 2 specific quaatily of zshestos
dust nust be inkaled to produce a generalised fbresis, the Abresic wiil resii:
from exposure for a period of time varying with the concentraiion of duss in tha
air breathed. - - ’

Siuson® reports the case of an aslestos mill worker ig South Alrica,
exnosed for 12 wmouths to a very dusty atmcsphere, who died frem 2 racid
ercitlesis; sections of the lungs showed, apart from the chaczges due 1o tudes.
culesis, & moderately markad Ebrosis. Burttor Weod aad Page' recors the
case of an asbestos spinser, employed 13 moaths, who died irom & geceraliseg
tuberculosis, 8 montks after ceasing work. In this ease a little BLrous tissue
was geoerally to Lo seen surrcundiug the asbestes fibres found ia tie luzg
tissue, but there was no gross fibrosis. It seems Drobable, therefore, itkonea
further research is very necessary, that tot ooly is a certzin minimal gquanesy
.of the dust required for the producti: -, of 2 generalised Atresis, but thas ichala.
tion of the dust io Ligh conventration results 1 the preduction of a mere mag!
deg.ee of fibrosis in a shorter time, than when the concentration is low.
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Investigation of this impottiut matter—concentrition of duse

az
of cxposure necessary to produce fibrosis—irom :he clinjea| side 15 has
dificultics, one of the most conflu~ing bcing’t!mr. the existence of 2 clinical
recugnisalie difivse fibrosis is o te compatible wied, continued work in ke
industry, and, therefore, the cnss . of filrasis dhiscovered in such ap iovestimas.yn
2¢ this sce o various stejes o0 the disense, with the restlt that the oovne at
wlich Lthey first hecame recogiusable chieally cancot e aoogsrtaead. r
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‘1 Table 6 shows Ulic average age and Jenzth of employmient of the tases of
P fibrosis in the gruups of processes previously dealt wiih (p. 11).
. -
f . . . Tanrz G. -
' - + .
.: - — - atnd
; Cases of Filirosis.
; ° . ??ﬂ:‘ll - ————
! R : Avcrage Length of
i . ) ) ’Avuac- Age, ' Eapiayment
L ] . - »
: | oo
l - 1. Crushing, op=ning, disiutcgratiog, qixing ... 431 . Tren
1 2. Carding ,, . e 30-¢ ise2
H . X Spianing, tristing,.doubling, plaiting, Le. ... Ry R 187
t 4. Mattress maling .., von oo vos Jz-1 13-0
! 8. Weaviog and assoeinged procescs ceve . . 43-5 12-7
: 6 liscailanew:s procemes aod remainiag ua. . 43} 138
.. clansifisad workers, . ="
; Totals oo . Lt ol } : ‘ 13+8
. . The much looger average period of employmsut of the ecases of fibrosis
2o in group 3 as comrpared with the other grouns will Le moted. Toere is also
. least expesure w dust in gtoup 3. 1L seems, ctherciore, that in this groun a
’ longer period clapsed bejora the fbrosis deveiopea, or tzat it progrossed less
rapmdly.
. This i3 the more apparent if the incidecce rates of Sbrosis amengst workers
: employed ia the processes in group J are compared Wt t2e corzespunding rates
. for woriters emploved iu the niore austy prgcesses comprised ia 8faups 1, 2,4 3,
: taken togetber.” These rates are set out in Table 7. . .
. . * Tarzz 7.—Comparison between the Incidence Reles of Fibrosis amonyst oriers
= . ’ employed (s Group 3 (less dusty processes) and e Incidence Rees
’ . amongst Worksrs smployed in Groups 1, 2, 4, §, tcien Loether (more
dusty procescs).
‘- Tauny Exrorea.
3 D . S
: o 5-9; 10-1¢ 1S12 1 2 aad over,
_ HEIRA N T T T TR T e vl
53.::5535_33333533;‘;35
8{335| £~ 2158 £ E|S3] £5 ] Fivs]| £= EI Y L
EEE AT ] SRkl | s 3 2zZis
: z 18- 1= [2%8 |2 [£%]3 S I=¥I8 & |ES1E |2
- Per Per Per Per Per
cral, cent., cent. [22-18 ceat
Group 3 ... e (0] O} —t40| tis0|30! 3 LRRIRE & 3N S} '3c-¢ 8! 4 6s-2
Groupa 1, 2, .5 |47 ] o < |92 31 37 (s 22Uy s st a3 | aces
(vakea togethar). ]

Groun J == Spinning, twisung, daubling, plaiting, ste,
Gerougs L2 LS Ceualitug, sbey vardiug, sttt -ma making and eeaving and dusaciated rroceynca.

It will Le seen that, efter 5 years' employinent, the rates ars tocsistantly
much higher A-iongst thase employed iy the mere dusty precasses, and, wihercas
the rate’is high from abeut 3 years otwards i the nrgie (usty processes, it is
8ot uutil abrut the *5th year of employment 1s reached in (e luss dusty prevesses
that the vate for t laster leconios ingh, an. IS o that rescined alle
about 5 YEUS" Cspuevinett o the moee HUSLY precesses,

Exposure o different concentragion. of Just, teacther with the effecs of
the tecognition of the cases of (ibeesis 1n dilareanmt ‘iazes of the disezse, alsg
afford an explonation of e wadely dilorivr cencn,” oy cmplovzent af. jp-
dnixd.u.zl cases of ﬁbr_nsus. witheis rasged from 5 VUUEN Lo ouver gl \Yiuie no
definite ease of Niliresiy ety e (0 asiwestos Hilst was fontd NG waorliees
with less Lhan 5 yourt exjusare, the poswduline o swh ey c;::ium; wath
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( ' . exposure to high concentrations of dust cannot be ruled out. Three cascs were
. found with &, U} aud 41 years work in asbestes, respectively, but lu cacn thers
e : : ‘was previous exposure to other dusts (see p. 10). v

_ Support for thiz view is provided by (1) Proicssor Deatlic’s experiments
previously wencioned, which demonstrated that the lunge of guinca-pigs ex-
, d for 43 and 47 bLours to asbestos dust sliowed ** deliniie cellutar pro-
. iferation, though nol very extensive, and this is certzinly o preliminary stage
: .in the production of fibrosis '*; (2) Simson’s case incctioncd above, aud Ins

. report in the same paper on the lungs of a guinca-piy exposed by Mavrogerdats
e to asbestos dust for 100 Lbours duriug a period of 5G days. Ua the deatds of
tho animal (frown causss other than asbestosis) some 32 moaths later, seciions
of the lupgs showed a slight geucralised fibiusis.  In commenting oa the amcunt
of fibrosis found, he states that ** & comparisou between the human cases anag the
experimcentz] anial showed that the fibrosis was more rapid and exteasive iz the
homan cases than in the experimental animal,’ aud again ' the amouzt of
fbrosis in two of the hyman cases was guice rapid, and 1f due to the preserce
of asbestos dust, the initiai rate of production was rapid when comrpared with
present day nog-infective silicosis on the Iand 5 (3) data irom this investi-
: [ gation, im whicli 21 of the 3G3 workers showed sizus suggestive of conunezciny
:
{

N

fibrosis (p. 10). Of tLess 12 had bean employed for less than 7 years, zad G,
for hetween 4 and 5 years.

To sum up, therefore, it appears probakle that concertration of dust snd
lenmth of exposure as f{actars in the produstion of fibresis are intercdeceundest
within certain lirsits. While it'seemns necessacy for the preduction of generziised
fibrosis of the iuprs that a dednite mivimai quautity of dust must be 1c2zled,
the lower the concentration of dust in the zir brestiwd, the longer tzz iapse
. of time before the Abrosis is fully developed, aod withia a cerwatn linuz, the
higher the conceutration of dust, the sooner the fibrosis veccmes fuily deveioped
and the more intease Uwe involvement of the luag tissue.

q’ ow

If this hypoliwsis is correct, and the evideuce poinis to it, the przctical ¥
infercuces are cf very great importznce, sioce it follows that the appiiestion
of measures resulting in the requction of the comcentraticn of dust 1a Uis 3ir
in the neizkbourhond of dusty asbustos precesses well cause, Srstly a great in-
crease in the length of time tefore workers develop a disadling Zbresis, aud
secondly, the almost totsl disappearance of the disezse, 25 the measures for
the suppression of duss are pertected.

Vil g

Disedlement produced by the Asbestos Fibrosis.—Regarding the aziouns
.of disablemert produced by the dovelopmeat of pulmeonary fbrosis in zsiestcs
wockers,—fcr a number of years this is surprisingiy siight, even mcre so thaz

. is generally the case in silicosis. This is partly due to the character ef the
discase, and partly to the pature of the work, which ia the mzajerity of these
processes dees not invoive much p’' vsical exettion. Tle afected persez =may,
and oftea dees, continue at work with ¢esasioan! intermis {ons, lattesiv, due to
exacerbatiops of bronciitis, uatil the cenditioa is adv :uced, althoush Lo sufers
inereasing inconveniences frem  shortness of breath, cn exersion. Some- é_
_times a termina! roncho-pneumonia, or other acute infection, commences whiie

still at worls, and there is no long period of invalidisin. a

There is po doubt but that fibresis of the type produced by asbestes ean o2 3

itsell lead to complete disablement and to a fatal terminatics, zud this in the g
abseace of a superadded tuberculous infection.

e
Dl .

ure

Particulars Liave bevns collected uwp to the end of 1939 of 10 cases in which
on advanced degres of the asbestos fibres.. witihwut tuberculosis was Lae
primary cause i death. 1+ 9, idie cause of dewth was verified be Post martem
examination aned in the 10 repeated chineal, radiienical sad spuiing exe
aminations coufirmed the ding#osis.  In an 13th ease, =ost moriem exanation
showedd (hat a lcbar poneomorea had aunervened unon feags already Lie sea
of a inaderate.deares ol the asbestos Obresis, WYith one L'\::c;uim': 2l these

[N

deaths oceurred in the yearw 1927.2

The lcn:-’.!,h ol expamure to nhestos st o these erses vasied Ueteoon 9 and
2 year,
\ RIY] .
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] It i3 not snguested that these fow Tatalities, in which (he cause of dext),
has bevn verilie J by stricy enquivy, are any criterion of the true clicey of the
discase on the mortalily rates of wsbestos workers, Othiers arg known to have
occuried in which the cxistence of the asbestns fibrosis Jiag Leen determinet -in

* lile, but o post mortem exawmin;tion hids Leen possible. .

L . . ‘

p Pmér.ms ard Duration of the Ducc_zsc.—Tl}e rate of progress and durztions
ouw the discass varies within wide limits, - With cuntinued exposure bs highe
cancentrations of dust, tho fibrosis may be fully devcloped i frow 7 to 9 enrs,)
@nd may cause death after about 13 yvears exhasure cxm-pt’cu*'h‘.i ! gleed
¥ . A 3 TR oﬁﬁt&nﬁ

“ri‘od., . II p 1 'lﬁ“:&“t Ry paieis o™
. ba: gxtcndeds tar 15090 ALa23 yenrst

~8L ratutations of tha fhrutie. may.
liers are definite indicationts, derived from the industrial histories and cx.s
emination of workers, that adimmtﬁuon.\m.ma,mmm:no:&dmu thed
1lil‘ breathed, either by ehange of employment from a bighty dusty process tos
[ ous less dusty, ‘or the effect of methads taken for the suppicssion of dust, resakiss
2 prolongntione of thiscTheriod af matnrition-of- the. bbrosisgRzcept in el
Iote stages of the disease™ WHhile this 7s"so,” the existence™5f a clinically re.,
cognisable degree of the asbestos Sbrosis in any individual is an additional
adverse factor in’ the prospects of recovery from any ocute infestion of thei
lungs, such as pneumonia or broucho-pueuntonia. :

Associgtion of the Asbestos Fibrosis with Pulimonary Tuberculosis.—As
previously mentioned (p. G), silicosis, the fbrosis of the luogs due to the
inhalation of free silica dust, bas an unbappy association with pulmonary
tubercuiosis, in that there is 3 much increased hability to. the superveation of
the latter disease amongss silicotics. [t is of imgartance, therefors, both from
+ the point of view of the individual worler, and in its bearing upon the scone

of the preventive measure required, to esquire whether there is a similar
liabilizy attached to the asbestos fbrosis.

It #ill be remembered that in this investigation the examinztion of workers
was restricted Lo those 2t work at the time of the examinztioa, and, therefore,
& purcher of advanced cases of fibrosis, and 3 nomber of cases of pulmgazry
tubereuiosis—swith or without an asbestos fibrosis in addition—wio had
either given vp work or who were of .work tempo:arily, will Lave been
missed. ~ Moreover, the supervention of 2 tubereuious infeetion on a lung alreacy
the subject of fibrosis produces an increase in symplecus, previously unaoticea
or disregarded, and i*duces the worker to sesl: medical advice. Ee is then
appropriately advised to give up his dusty employment, migrates from the in.
dustry, and may or Mmay not accept sapatorium treatfusnt. .

Thus tlere tends to be a drift of such ceses frin the Ebresis preducizg
industry. In faet, during the coorse of the imvestigation. infermation Wwas
obtained of a mmmber of persoas, previousiy employed in asbestos, who were
either at home or in sanatoria, suffering from chest complaints.

Precise information as to the incidence of pulmoazry tuberenlosis ainongst

tos workers cannot be obtaived therefore, in the absezee of periodjcal

- Dedical examinations in the industry, without prolonged enquiry involviag the
search of the records of local sazatoria, traciag workers known to have ceasud
work in astestos,” and cxamination of death certificxies, and of the sickoess
records of firms, where these are kept. :

Nevertheless, with these resertatings, the

7 b - e
333 e It i eees seew ey
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amongst asbestes workers as a class, or amougsy the crs2s of Bh
Suuirary, —The outevue of this investisation is ty st
of a defiuite ocvupational risk in the asbestos industyy,
a distioct type of fibrosis of the lungs, resembling silicosis i jts main clin
aspests, but differing frown that disease in the mude of distribution of gi
ibrous tiisue in the hngs, anits radiguzical reatnres, in the endianeml rite ot
develupment nuier aversee - ondittons i tits country, and as fare as the evidence
goex, in i lower suseeptibiding 1o tie supervention of puimonary tubereulosis *
kP bSTashestons ShroaRy recaites Erumerthe- i R o S T Rt i £t 59
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<P Pt g ki e THERIOAEe Tabord 3 highest [ (e most dusty-progf
Seases Zad amnngst” thows longssgémployeds® Age and 'sex have no”apjarest
nflucnce’od the preduction of the discase.

b.~FacTons Drrensinmc tue Presknt RECOCNITION OF THE ASCESTOS
: ' Fionosts.

, It is of in! st to comsider why it is that this discase has only receatly
. attracted notice ..ud becomte & probiem in the industry, although asbestes wus-
- kmown to, aand wurked by-tle ancicats.
. ’ Mauy factuis contribute to this position, some depenient oa.the uzture of
. the discase, somc oo ti: phenomenai expaasion of the i.dustry, otbers on the
. adya-ce of medica® scieace,

Whiic asbestos bas been known and spasinedically worked fer bhurdreds of
ye r3, it is only ig the past 40 years or so that it has been commerciaily exploitee
to uny extent. Not oaly that, but it is less than 30 years siace the grea: expzs.
sion of the industry commenced. Even after a numter of vears of steady exzaz-
tian, the industry 1s still comparatively sxall, acd the worxers employett in t&

. -essentially dusty processes relatirvely fewv. )

‘ : - The insidious onset and tnobtrusive signs scd symptems of the diseass iz
its earlier course, its covert advance by imperceptible staces, its poizis of
resemblance latterly to fibroid tuberculosis, with waich infection it is scoietimes
associated, and the migration of thase adected {rom tae industrz, have aii com-
‘bined to delay its recognition as an entity, acd to coscure the causai agoot.

Knowledge of the eidects of specific dusts uron the Inaps has besz greatly
_ extended in thu: past 20 years, Sut researca as teen reainiv coccerzed with the
more importAnt aud widespread risk associated iwith ihe custs containing fres
silica, 22d ezquiry ianto the efects of otaer dusts hag to wzis upon ticiz iavesiie
. © gatiors. . :
8.~PREVENTIVE MEASTRES.

_ The necessary prevective measures izclude, Srst, those directed specifeally

towards the suppression and contrcl of the dust evoived in macuiacturicg pro-
cesses, which are examired in Part IT of this Report, acd sececcly, measuyes
directed towards these employed i the indusizy. .

These latter include the ceatrel of the disease by pericdical medical sxaming. -
tion of the workers, by which these unfitted by bealth reasocs ave prevented iz
eatericg the industry, and cases of fbrosis and oulmozary tucerculesis ase
detected at the earliest possible moment. Tke ultimate and ozly reliahis less
of the efectiveness of the preventive measares adopted in the incustrs will -e
found ir the statistics derived from the records of periocical medical exariza.

" tion of the woriiers. .
~ Tkey also igclude the education of the individual, as in othar damrerees
Q‘ { trades, to a sane appreciation of tke risk, and to his personal resporsizility is sne
\ \preveation and suppression of dust. . b
. The protection aforded by respiratsrs is only partial, aad there is a ras
danger thut the use of them may give a seqse of false security.  Aslestos dy
. floauzg in the air contains a majority of particles of the ordes ., and und
. y many being ocly 0.54 (xpbax 1Dch) in size. Ia practics, the discomy
(/<" of constant wear, and diflicults in speech, etc., ronder workors
7 .} oowilling to use this form of protaction for any lescely of time. Siac
\ . however,” a high class respirator will trap a progorticn of the larce oa
ticles which can enter the lung, they caapot be s2id 1o e valualess, tut s
v only be recommnesded as a second line of defence, And not in substirceisn
““ather preventive measurces speciically directed o the coatrcl of duse as zear
ssible ta its potnt of origin. Under Very eXcoptionat circumsiances thare oy
scope for the use of the cfficient type of breathing apraratus, comprisips
masi or helmet with a long tube. enabling the weiier 1o creatioe pLre e fran
a distance.

€
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7.—Tite Corioox.
<O ASIdLE et ifne GE the nathre’gf th preeceiae b :ho“&sl?&ib’s:"i*ﬁ;tﬂz
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and ntfkerrenymt e i by (ot thar. tam artieds. for Preventive measures jx 3
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Leocree Rpnlication ob peEiEALe measures siould o apparcot ift s great redus

g ey e Bt oy ey . Ule
- bion, 1o tHE miAdEne S E ilirosisw -~ T et

Ao imawediate temporary rise in the incidence rate is proballe, duc to the
scenmulated damage, parely™a legacy of the war yoars, but with the passize of
the peak, a steady full should eusue. N _—

Much generous assistance has been received frum many sources durine the
course of this investigntion; these arc gratefully acknowledued elsessbere.
Spectal thanks are duc, however. to Dr. E. W. Twining of Maucnester and Ds.
N. Tattersall of Leeds for their indispensable expert assistanee in the elucidaticn
of the radiological fearures, to Dr. W. E. Cooke, Professor M. J. Stewart, anc
Dr. Roodhouse Glovne, whose researches in the same field are well known, and
ta Dr. I. M. D. Grieve for information from an uapublished study of a group
of asbestos workers, .o Co
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PART II. i e T e

Processes Givene Rise 10 Dost avo MeToops ror 1Ts ScrrressioN, '

- solr

. t.
o . N .-

1.—IxTrODTCTION. BLIRRIET SR

Tke asbestos industry has developed greatly in recent years aud continus:
to expaond rapidly, wainly beczuse of the demands of the meier, eleetsisal
engineering and buildizg industries, and of the increasine attentics nosw p?"*
to the insulation of steart plaze to proniote fuel economy. o

Askestos pr_oducts may, for convenience, be divided into seven =iz
groups :— : . : -

Taztiles. :
‘ (¢) Yarn azd cloth.
Non-Textiles. -
(8} Millbeard. paper. asbestos-cement sheets, tiles, 2sd other bujls.
Ang materials, sheet matsisl of cubber or bitiiinous mixtures ponta::
ing ashesto:.
{¢) [nsw!atian materiale and articies.
() Br. . ad plateh Lingses,
(¢} Paceany and jointines .
(f) Aslstoscoverad electric condagtors—eiveiredes.
wirimz, wof . for clectiic mashirery.
(«r) Ma-evllanenus, iefuding moabibed viectrieal g vhier rons, pre

Same [l tories HIY-'!I\L‘ bty rextrle A notetes e maneds ) Q.\_‘:_‘“..

i m.(-_rizc(l"' asiwesios, e, opened ay Lraken up nvgeriad iuﬁ 2 e ﬁ,,‘.k:,ll’l:;\
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condition, is mauipebited, unmised with other materials, in large quantitics in
tho Iacturics inchwded in groups («), (b), and (c), and o a wuch snaller extent
in same of the other {actoricy und workshops.

{a) Asbestas yarn is woven into cloth for ‘insulation wmattress coverings, in-
sulating wrappings, filtering material, Gre curtains, fire-simatberiug bianlicts
and frc-rusiziiny clotbing, "Nacrower woven matcrial is produced for Leiting
for comveyors, brake livings and jusulating tape. Same asbestes cloth s
rubber-proofed for use in the manufacture of- siec:n packings and joint:ngs.

~ DBesides its main use fur weaving, asbestos yarn is bruided and plaitud for

3
uss as packing, and also for iusuluzﬁng material.  Spools of yarn are supolied
to factories in which electric tabie or clectrodes are made, and polished :iiread
for the conipletion of incandesccut wantles. .

{0) Asbestos millboard aud paper are manufactured from pulp contziniug
short fibre asbestos, by a wet method, like ordicary milltozrd aznd paver.
Asbestos<cement sheets, tiles, gutters, pipes, ete., for Luilding and sizilar pur-
poses are mads from wet mixtures of Portiand cement and short Gbre asbestos.
A syothetic compositiva skeet is made from 2 rubber mixing, for use as joizting.
Bituminvus mixings containing asbestos are made for switchboard pazeiling,
and other mixings for flcorings. ‘

(¢) Insulation materials include fiberized asbestes; * magzaesia,’’ se-czlled
containing zbo & 15 per ceat. of fberized asbestos azd 83 per cect. of magnesta,
and otber finely divided mixtures composed partly of Sberized asbestcs, uses as
insulating cemeuts or plasters; fberized asbestos stiffened into thics siieets, like

”

© mats, for lining bullcheads of ships; shared sections and siabs, mouided from

Bberized asbestcs or mixtures comtaining it, or buiit up of corrugated asiestos
gaper $0 as to enclose air cells; mattresses, imad. of astestos cioth 2od Allec with
berized asbestcs, magnesia, or other fllizz.

(€) Brake znd clutch linings are chiedy prepared from impregnated and
heat-treated asbestos cloth, but also from moulded asbestos matsriai,

. (¢) Plaited and braided asbestos yarm, prcofed asbestos cloth and coin-
position sheet are used in making packings and joirtings.

(f} Electrndes for welding work are plaited with asbestos varz or coversd
with & paste containing asbestos. Some electric cadle and wiring required to
withstand heat are plaited with asbestos yara; Zeid czils for eiectric magdizery
may le wrapped with asbestos tape. .

(JR Miscolianeous manufactured articles or products, compesed wheily or
partially of asbestos, include, iz addition to moulded elecirical and other geods,
asbestos putty and powder, rmbber hose plaited with asbestos yarn, ard many

“others.

.. Apart from mazufacture, certain work i3 carsied on in premises subject
to the Factory and Workshops Acts, as well as ic other premises, which invoives
use or mapipulation of asbestcs or products contzining it. The insulatine of
boilers, pipes, engines, and parts of ships is the mes: impartant, Much ¢i this
work is dorne on board ship by contraciers who employ a considerable cuidear
stafl. .

2.—Preanses.

Tke factories and workshops included in (a) to (o) number at leas: 180,
of which 18 are tex:ile factories. This total is hased on lists sunplicg be the

District Inspectors. It docs nat iuclude the large number of works whese thers .

is mcrden}:.! us¢ of ashestos packing and jointing, asvestos-covered electric cable,
or other finished goods, required for completing other manuiactures.
There is anly ene works in which the cmplovees cencerned with ashestos

. N ; A N N
exceerd 500.. Tlere are maagy sreall premises in which but 1 few empicyecs, in
gamne cases only one or two, are cmploved. A smail asbestos ** depariment
s fonad in w namber of wupartant f1ctdras,

Textile departmies 15 are wsually well housed in medern builidines, A few
of the alder textile Tuctories have been Improved recenddy b the addition of
modern baildinas.  Tn one crte a Lably ficused wmail zoneera % in nrecess of
removal t newly constructed prenses. '

The sdestosconient shert FLactovies e modern remtees nl Liren Peap ypen

. . . . - SRS R AN N
Infty and spacions, in the mam, <ncie storew Btz The cabie 1w creciraile
factoeies are alsp wadern and ceneratly anaie

'
‘

S

v



(«

cataa .

cheate

see @etm e beme e et

it emaman e

© g e

o+

Serisnate 2,
PP

.o
ve

PO

SNt At s et te,

T ]

Vaemssto amor e

B

Xy

20

Some small warks, more pasticularly those engaged in making Loiler come
pusitions, are unsatisfactory, A few ae were open-suled sheds.  Such premises
are diflicult to keep clean. = . :

«  Sume works are cungcoted with plant and stocks of material.  This may
result, frone juadequate acsounnadation or a temporary falling-ol in the demand;
but the cfiest «. eleanliness is bad. The dust evolved in manufacturing pro-
cesses s tuore «iflicnit to vontrot if the prewmises are unsuvitable, particulacly if
crowddzd with piant or muierial.  Cluaning is not easily accomplishied and the
dust is more coucentrated. . : "

Ventilution.—The arrangements provided for ventilating asbestos wwarks
vary as in other industrics, Duse removal systems, where used, efieet a measure
of geueral ventilation. A pumber of workroons in textile factories are
ventilated by plenum systems, the air supply heing warmed: in wiater.  Over.
head extracting propeiter fans are but little used sow and would be unsuitabie.
Iu one mattress making room extraction fans connceted to large overhead hoods
are used, [ixtraction by downward displacement, the air being drawn through
openings in the floor, or nczr fleor level, bas not been wmet with, but has Leen
considered for. some . weaving rooms. This systom, if designed of 3 eapacity
suflicient to cflect 3 hizh standard of general ventilstion, would tead to reducz
the dust in the aeneral atmosphere at breathing level, and, with otker saferuards, '
be a poxsible alternative to locziised exhaust ventilation. It conld zot te wuccass-
ful without eficient heating, owing to the rapid change of air entailed. :

Separation of Procestes. —In many works several processes are carried on in
the same rcom. In the abscnce of eiective means of preventing escape of dust
ints the air, many workers are subjected to a risie from which they weunid sther-
wise be immune, or to a greater riske than that arising irom their oo work.
In a few textile factories crusiing and opening plants atc piaced close to spinning
and carding machines. Spinning Irames are iastalied cicse to looms zad wet
and dry weaving arc carried on close together. In pon-textile premises there §
‘more eflective separation of dusty work and procssses from non-dusty. ’

.

3. -—DECsSCRIPTILN OF PROCESSES AND PRevVENTIVE Mzastvazs -

- A complete accourt of magufacturing methods is not attermpted.  Attention
is maizly directed to the dust-procucing precesses, a cescripiion of which, in
broad cutline, bas been decined necessary to make clear the circumstaaces under
which exposure to dust arises, and ‘the character and cbjecs of the remcdial
faeasures alteady in use or Lere recommended.

Somewhat important changes are on foot which, it is cenfidently hoped,
will greatly reduce exposure to dust in certain hitberto dusty precesses. On

- tbe other liand, certain devclopments, e.g., speeding up of taxtile machirery,

and tke incrensed use of asbestes in various industries, may intersify the dus:

" problem, if adeguate measures to deal with the dus: are not talen.
P ' q

TexTILES.
(n) Yam and Clath. )
The maoufacture of asbestos yarn awod clnth procesds ai the whele like tha

-of other testiles, but there are some important difiercuces.  Fiberized aud cthes

asbestos material is freely handled in various cperations, in  gatheriny
**waste,"’ aud in cleanisg. LExposure, in some degree. to asbestes duse, is
common thyoughout all the factorics, but steps have been taken, extending ovey
many years, to deo! with dust pradueed at various pamces, thouzh the necessary
degree of cificiencey s, penernlly speahing, not been reuched.  Bxbanst veutila.
tion plants used in the bert-equinped asbestos factorios for repmwing st apnear
to he as efficient as those vsed in other textile industries, apd to duve been agimded
over a wider fich'.  As regarda ather salegnards against daet, cif. S8eliteion
of mechanwal netheds for handwerle fur Teeding the tay hunes 1 Creimenares
operations, elficient ¢nclosure of BIACILACS, 2Ud vacunt wChumi s of VREIINEG, Lty
develnpmcnt has been nuuic.

Opening, =-Achestos snitalde Tor varn, Sk asaaile ta b ._v-v."_':". and iy oail
easex ! nlwu'nl Tt Slaeired Y Daefoee 0L s ey e e ]"I‘:\' fwerara.
LOPY Prravsaes are eiee led ln\" !n:uhn»u'r.\‘, TR R RCUED Loawedue t :i ) Nt
ing (to remnep i) and grnding ar sevitgg daihow ceaeeg, lat s v,

N4



- mm ——rww-

21 .

.- Material for yarn is vet usually treated in disinu=zators, but in most faeturics
these machiues are vaed for hiberizing wastz asbestos yarn, ol Crusiring

Oateens out and breaks up the mineral without danceging the fibres. It is accom-

i © plished citber in 3 large cdge runner, or in a small pau mill of the merzr suxing
type. The materiul is emptied upon the floor close to the machine, the centents

of several sacks sometimes teing spread en the Hoor to obtain a reugh ™ wminng.”’

The crusiicd material is #idier taken from the machine by hand, or dis’ zrged

through a bottom delivery stide, usually filled into sacks or sikips and, if newwssary,

weighed on 2 portable weighing machine. A few edye munners discharge upon

|72 iy
=

. . abort inclined lattices and the material falls automaticaily iuto the sacit or sisis.
Edge runiters give rise to dust of ccasiderable amount swwhere short £bre
. is crushed; some arc enclosed and have exbaust applied. This is aiwzys ceces-
sary. Pan mills are not enclosed and also give risc to dust, thouza iess in

amount. .
& Handwork, c.?. sack emptying and filling, mixing, shovelling and feeding
. machine paus or lattice {eeds, pgives rise to dust, souictunes ot considerzble
amount, and is doue without exhaust. Application of exhaust craugut would
be facilitated: if feeding were done from a nigher level so that sacis migiic Le

=%

. _ esopticd under enclosed conditions, i.c. 1na sack emdt¥Ing apparatus.  Aucinalie
delivery and reversible bacring lattices eliminate dust preduced in fazd dling

of sacks, but require to be uilictently enclosed witis exhaust draught aggied.

. An open travelling band passing round an eicctro-marmmes s used for
ssparnting loose irom, the asbestos being deiivered to an eievater. Zzogicsed
apparatus shouid be acdopted.

Erclosed rotary sieves (rotaries) or long oscillating frame sieves are vsed {or
roughly grading crushed material. Rotaries sheuld be mecaaniesily fed ana il

. asbestos colleeted under enclosed conditions (not aiways done) and cxhans: aspiied
(_Af. to the machine eaclosures, otherwisc ungecessary dust is created. Some csciilat-
. . ing sieves are very ¢pen, the material being aliawed to fall oa the ficor, and beizg

- filled into sacks by hand. Very dusty conditions are then imevitabie. Z:Scisn:

tnb Seiane
eaciosure with exhaust draught applied acd, to avoid Laad iliizg, acismast

delivery and bagging lattices, also euclosed and exhausted, as used in scmme cases,
are generally practicable. . :

. Crighton opezers, enclosed centrifuzzl macbizes, are used

n ol 03 Ier openizg

crushed asbestos, preparatory to carding. Careitl mixing or blending of crushes

. . materizl is efected by spreading it evenly in layers on the fcor over 2 ccosidaratie
arca—cotton may be added at this stage if required——and whea feeding, t2idzz

. vertical cut through the mass. Admixture svith o s=all propertion oi
also be achieved by blowing it into the feed opezing. The opened material is
delivered upon a E:.\L:ice and collected either in a large contaiuer sr i s
sutomaztic baggiog lattices being used in sowne cases.  Mechagical fee

] - enciosed conditions, with exbaust draushe applisd to feading latlices

e
[48Daked
-

RS L T4

conveyors, should be adopted. Hand feeding gives rise to dust, frem sac

*
L¢]

cag

. ing, shovelling and particularly mixing on the Acor. Mixiug is a 2reat hindranta
,j ‘to eiimination of hard work; it is asserted that peor yaro results 12 it is vot danme
and thit machine mixiog has been tried and gnve less satisfactery
retained, it should be dope at a higher level than the openar,
exhaunsted canopy and the mixture fed at a series of chutes,
should be well ecclosed and exhaust applied, as now done in some ¢as
dust i3 evolved.

Opened material not required at once, may be stored o cpen hins in a2
workroomn, - involving emptying and Alling sacks or skips, woich nacessaiiiv
cause dust. This storage wr bnlk should Le avorded; altermative arrangements
. might Le adostee which avoud duat. '

Same material, c.z.. long filre wiste from [ator nrecesses, is cnensd =e

enclosed Jattice-fud tensers o wilieys, not ffrequentiy of prmntve dosion, wers
out, il emitting much dnst ool athslindimyg that o tan s an ategral Sae
L of the machine, These cld wachiaes siociad cot e usa for ssesta, onuRin
Dust may e conitted at fevt poines of acucra s, PArsicniarye waen 4o
feed is irregmlar.  Exliawst o8 sovessary 2t the cod Lattice for 1118 tenson
- o lattioe Toe fonsediate collection, or Iawn e v chober.
. sagneested Tog Cristhion maebienes shondd L oo,

[l »
[#]
.
m {

[T
alsa bacanse feeding el cnnses dust, Vhe omterl o erther disciareed neaen

4. sidbidagsas
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" machines are maintained clean and in satisfactory repair, and there is eff

9
-

Llopper luttice fevds are lamgely used with opening machines: the iapper lips
are about 3 feet 6 inches above tloor level.s  Mueh st is produced i shovel-
fecding as it is ditlicult to avoid stattering at the Hp.  An enclosed Lattice, ferl
at or just beluw foor level,with localised exthiaust applied to the enclosure is more
wtisfactory, ’ .o . '

' Sivgle disintesrators, or two or three machines io series arce used for brealt.
fog up textils or other asbestos waste, riare tarcly for oncuing crushed ashestas.
Proseut arvangements for preliminary band sorting of waste are uasatisfactory:
it should be accowplished at a covered bench, suitably exhausted. \Vhereas 1a

* some cases, the indraught at the disintegrator feed opeutngs caused by the rapid

rotatiog of the rotor is not suflicicut to remove dust, and because, at any rate,
28 soon as it is stapperd, escape of dust may result from reversed aic curreats,
. exhaust shocid be applied hcre also.

Disintegrated matcrial is blown into chambers, a blower fan being in scme
cases connected to the delivery of the machine to ereate a stronsmer draught. Air
pressure in the chamber is relieved in different ways, the sides may be covered
with sacking, allowinge inuch dust to escape, a ** relief ballon counccted, or
exhaust apptied. Chambers connected with disiategrating 2ad teasing machines
vary in size, some are little more than a large box, others are more toomy. Sorte,
but not all, are separated from the workroom. They are entered for emaptyine,
ths material being fiiled into sacks or siips by hand after the machine is stopped
or the flow of material diverted to another chamber. Work in coambers is very
dusty and its elimination is most desirable. (Sce page 26.)

Carding.—Considerable developments have taken Place in recent years.
QOas or two importaat new cardroowms have been startea. Aany new macaices,
inciuding scme of foreign coastruction, have been ipstailed.

The machines, of large overall diersions, ars of the rolier agd clearer
type. Medern cards are of bigh class construction and Stted with two dofer
cylincers supported on 2 carriage, which can be racied 1nte or out uf positicxn.

.E);t fine yaras, a breaker and a tnisher, constituticg a set, is used, connected by
lattices, lap sliver from the fornier being automaticaity fed to tze finisher card.
In casez where the sliver is collected in cans, a Deroy doubier is used for grepas-
ing laps for Buisher cards. e :

- Single machines and breaker eards are equipped with hopper lattics foeds
supplied from sltips or sachs, handfuls being dropced in, 22d shaken apart as
fed, or the sack emptied into the hopper. The asbestos falls interTitienzly ueon
a creeper feed which conveys it to thie ** licker-in ** feed roilers, betwesn which
point and the doffer the materizl is undsr eaclosed conditions.

Tbe material is combed from the open doders of &nisher cards, as a web
or ““ sheet ", the sheets from the two dodfers usually belzg combiaed at a ccne

* denser, ard the resulting sliver yara wound inte spools.  Oceasionally, combed

web i3 collected without being cordensed, the concesser carziage teing with-
draca.  In other cardirg, the sliver may be obtaized 25 2 lap. .
Admixture with cotton is usually accomplished by carding the two materials
togetler, a cotton lap bei~= mcunted sbove the creeper feed, and the cotion fed
through the feed rolfers with the asbestos. _ _
The evolutioa of dust at cards is inevitable and a fine dust cloud may te

observed in most eardrooms.  Suppression of dust eanaot be realised unless

flective
enclosure of varions parts. Abave ail, localised exhaust must te applied .t
well-defined points of dust emission, and improved stripping arrangements pro-
vided. Wide « seing of machines is also desirable.

The upper ;ares of modern machines are usually provided with well mada
wooden covers asd the lower parts are enclosed beiow in metal, The frames
are well encloscd “at the sides. ~ A hinged metal cover, fited in some cases, pre-
vents escpe of dust produced by movemeuts of the feed lattice. A\ curtain of

fabric is less vatisfuctory.  Tn aller tvpes, partienlarlv the woendie eavers piav
not fit satislactariiv, the evlinders may raot be tealy ahezned with Gie Treatne A
other J licts may azconnt for side escape nf Just, not coutroilal e by exhause,
Snel deferts chould he remedicd. Creeper veds, daders amd condensers

conneeting latticrs between hreaker ani Gisher cirde are pot enelosgd.  Duse
in evalvad gt dofler romibm and at creeper foeiia, Lo

.
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- and clearer eards must ke anened out. j.e.. the lattice fead
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Loalised exhaust ventilation was frst uppiied W carding machines neny
yeurs apo.  Alethods and apparatus have since been ‘gr:zdn:ffily tmnroved sl
wore powerful.exhaust draughts aro now used. One farge finm have achicved
much suceess by staudardising their practice as reyards poiuts of spplication
of exluust draueht, dusign of air guides, size of branch ducts to air gutdes and
duct velocity, Lxhaust is applied at {(a) the presser at the eresper fezd; {0) feed
roller at Jicker-in; {¢) top of eylinder; {d) each doiier, air guides or nceds beingy
ftted ac these points with conuecting branch ducts. Muil couplings, used on

brauch pipes, facilitate casy disinantling. Branch pipe sizes and ducs veiecisies

are liberai.  The improvement realised 5y applying pawerful exzaust at exch
of the points meationcd, at all of which evolution of dust is imperwiz:, shows

Aeaiw, S

that this practice should be fuilowed gezerslly and gives point fo the viaw

expressed by some occupiers that carding can be carried on practicaily cuss-free.

- Apart from the above case, exhaust is applicd in zearly all cases to ti' cvlinders;

10 & moderate proportion to the creeper feed; io a few, to one doficre—ghe tan,
and in one or two only, to the Lottom doffer. But, apart from cus:.emitting
points not provided for, the resaits may be inadequate. Carding machines ace
occasianally installed and put into use without exhaust, this silouid zaver te cene.

Lflicient results are not possible unless the exhausc dravght |5 coolied as
rlosely ne gossihle to the duest-producing points.  Traasverse air Tuides, Witk
branch ducts connected at ench end, are apparently mere cificient than vramidal

hoods of the usnal type. Ducts of adequate dizmeter and high auss reiceizics
&Te essential,

The usual air guide for the cylinder, provided o efiect remasval of dust
both during carding, and stripptag and grinding (though proved imscocmacs

LESTV A L oqdanil

for stripeing) is placed a lictle above an orening i the ¢rown of the cover. Two

oL -

doring stripping) are connacted to it. The sballor spase below the back of

291

the air guide is cicsed up r.aring carding by a wooden hinmed piece—thrown

branch ‘ducts, as above, and in addition a larger central bracel cust (fer usa

.back for stripping—aud the duast produced at the cylinder is prevented fasm

escaping by inflow of air from the room., at the froat. The dust-laden zir is
withdrawn at the side gucts. In stripping, inflew of air CAITTING sOre of tha
stripping dust takes Place from below the lifted eviinder cover; the centrai
branch duct, kept closed bv a blast gate during earding, is then ivly ogened
tn provide a greater :ir yoiume.

In ome factor  a circular doffer cleaning brush rups centinucuesiy
above the dofier - .mb. A pyramidal exhzust hcod is previded, Su-
tmuch dust escanes; nnless fully eficient exhaust is devised an alternztive to this
cleaning, if really necessary, shonld te found. The enilecticn of cembed wad,
previousiy referred to, is done without exhaust and dust is produced.  Coilecsian
might be efected by exiaust draught as applied for removing sics wasia at
condensers.

Notwithstanding the use of covers for card lattics feeds dusty conditions ave
produnced and exhauss deaache shon: ! be anplied at this Toint also.

Stripping and Grinding.—Card * Stripning * or cleanine is dans wh

__einp A F1nn , ex the
mnchine is opened aut for arindine, which follaw: cleaninz and takes placs =:
each machine about once 1 weele. but shorter and lonzer intarvals aisg chixin.
In one important factare the twa processas arc comhined in ae oneratisn.  DNoilar

and brens:, and son.
denser and dofler rarrinees nre drawn back. the cylinder covers are ratsed, =-4
the various small rollers, which are cleaned and merund At special mnch;:e
remaved. The cvlinder is firet cleancd. with the daffee carmiace draven haele
the earringe is then repiaced and the daflers, rin at a rea d

: ; s zreatly inercaced smaad.
eleaned intnrn.  Cleanine tnlkes ahout ten minutes and reueaily dare i1 workine
hours. hut ia one.case. at least, after. The men

T onress their * striciles ' Y
; i | they or 1zt
hand brushes ghont 19 inrhed loneg covered wigh tard clothing, agzaings the ise.
overed sarfaces Much of the Arhrin ig heawvy and faile 13 the fane, <
evalvad in a dense claud. «ome hmng remaved st the evlinder ovhavs: srod. Ta
one care {nor apenings. hencath the macker “Toommnnectzd  lo
Present exhaust arrancements arc alia

cether inadeaunis. naps

rezards the hetlom daffer Mueh dnst s (hirrernes arvied inta
atmosvhere of he room. The CIPANAIE 1erar pocrim (nre or ** hoimees 'r
Tn fow rases, mare cfTeetive AR ESIT AL BT TN

AL " , N sz the rnenedaang
machine jo alpiest rntirele enclioswnd with b =h FAINFALENETAN trrnang Tp the
] - b
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worifs where elening takey place alter working hours, ag cuxilingy exhus
systeut, with a hood [or the botiau uofive, is bruught inlw use,

+ . . . .

Grinding which talkes several hows, is zn autowmar
nbrasive covered ruilers driven by the muchioe,
produczd is chicfly of a metallic character,

- In the factory where grindinyg and cleaning arc combined, the doier cvhiyy
arraugTients are first recconnected.  Much less dust is evolved amd appea
to be dealt vrith more effcctively.  This firm consider thate hand strichling Leto:
grinding should not be allowed.  Their methods may, however, nct be gengrni.
npplxc:nl:ic.' A little strickling may be necessary aiter 3rinding to remove ama
pieces of débris.

The trade recoznise that present conditions are not satisfactery and exner
ents are being made witl the object of develaping i'mpmved apghaccees. Ig o
€s2 3 revolving brush js being tried, with xmfcpcr‘:dcn:.c.xhaus: draught applic
by flexille contections; it is said to give promisc of success. ~The brush
Barrower thag the hand strickle and less dust is evolved at a particular momeat
In another £ase, @ vacuum fieting is under consideration. Previcus use of vaeuy:
BLriDping twas given up beeause of rapid erosion of the met=l pine bezds and athe
parts. Unless effective duse suppresaton is realised for siripving, all workers
other than strippers, should be excindad while it is in roegress acd for some sig.
afterwards, and the reom well veztilated.

Tke machipe for cleaning and grinding the smailer roilers, which gives ris:
to much dust, should be fitted wizh eficient exhauns: arraagemients—a straight

¢ ic process effected
Tle smail ameunt of du

forward matter—and as compieteiv enciosed as practicalie ta colleet the heavie:
débris, precautions which are not always taicen.  Tiie m3cdige is elther instailec
in the czrding rocm, or in a room zdjoining. Indenerdest machizes should be
provided to deal with rollers of digerent lengths, othermise inccoveniony adjus:.
ments, liable to ke negiected, have to be made, . .

Card Sids 1Wasts Treatment.—The irregular ‘‘ seivedms ** of carded fbre,
separated at the two sides of the faiszing card, being enswieable for sliver z,
is removed by suction draught ta a ** side-end " macaiue, which prepares it for
further use. * The material is blown upon perforated cviinders, the air escaping
at the side and the materia} being discharged oa the Leor.  The precess produces

dus?, particnlarly wiea the feeding is irregular, the air then having a free path
between the cylinders. The materiz sbould be delivered uader suction agg o 1:14
.ander pressure, & '* pressure ** macaize Leiog uasuitable.
" . Spianing und Doubling.~Yarz is spun at flyer or ring frames which may
2Ty up Lo 80 - picdles, 40 on each side.  Mueh Pi1ecing is requireg OWiIDZ t9 the
comparative weaisness of the fibre. A fine metal tbread is spun with asdestcs,
for brake linings arcd certain other purposes. Mule spizning is a0t o actised jo
this country, A lacge amount of doulling is carried on. .. *
- . Spinning, more particulariy riag SPICHIng, gives rise to duss,
produced by the “ ballocoize ** out of :he fibre owing te the rani
the spindles, which may ruu at stesds of 1,700 revolut
.iptermittently, when the yarn hresis. Doubling is less
While the amount lears 1o cemparisen with thas preducad iz carding, acd is less
than that from dry, weaving, 102 weriess are contmususty exposed 1o some cust
more in some factnries thax iz oif:CS..dCEIELIQSS due to dilerencas in worxiné
methods aor mnzcr:qls. Exbaua SERETI F2r its removal hos pot been applied
hitherto, but experiments in ons fa3tem: tave heen o fa: seecessinl that the e
are prepared to equip all FPISRIES A }‘{?-?'d'm!': feames witli exiizuge ventiiaticn
plane, embodyims (i) exiuse durts p2iailel withi the fmmes. above 138 iy aie]
with shaped heuoals at intervals, #2323 dcal with a smail Sroup of spindles, snd
(1) for more cifectivee cancenesaiss of e f",”“?hf- faneane for the euds an
lowver parts of the [ramues bose W ITmans, eapalie of CEING easiiy removed
when necresary. Suely sarem v application

continuousiy
. oid roiation of
1ons per mipute, apgd
dusty thap spizninz,

AT reswice semovhap wide
i Talio L4 .

nnlees S{)C\‘.l.‘lf K':“"";l el 5o aoted,

ﬂ’a,-p;',,,,, =W temins a0
8 sinall evnintinon o dust eo o i _nel e T ormachinee
localizc-d oxlutist vonidlaticn oo Toohte spndied elocuver, 4 nartidicr
off spave, oevhamcadi venbloled er G e wan MR e O o Leve] b
eflect jmiprrovenicot
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Poreny

SO HAURL WAy Ceam creeline feanses
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‘to displace most of the dust to the sides. The exhavst drauzie to; eda
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Wiading.—Many winding machines are used, varying from makeshifs types
of primitive constenction, at which the prctice may abtun of holding the yarn
in the haud, to modern universal winders for winding ** cheeses.”  Dust nmay
be evolved to same extent, particnlarly in connection with the above pructice,
which could be climiuated. ~ Application of.exhaust dravsght will thea probably
eot be neressary, oxcept in purticulir cascs. ' R

Plaiting and Braiding.—Plaiting aud braiding, zlsa carried on iz cnsine
packing and clectrie eabic factorics, and done-at machines of normal cesion,
causc some evoiution of dust, except where the yarn is impregnated wreh
“grease’  Wiile the amount of dust is sometiues less than in spunine, th
difierence is not materizl. Dut tlicre is perhiaps less exposure of the cuerative
under ordinary working conditions and precautiopary measures otier thnn

" localivd exbaust ventilation may suilice.

IVeaving.—~Looms vary graatly in size and generrl arrengement,  As mzne
as 140 looms mnay be found in a single room, but this is exceptional. Tie ciczr
space between machines may not exceed 1S5 inches.  Some looms are indencndentiy
driven by electric motors.: Cotton warp or weft is somctimes used. Thia clesd,
for mattress covers, filters, clothing, ectc., is woven from a single warp be==m
at a simple type of loom. Belting looms, for thick beiting and brake lining
mnaterial are complicated, saveral warp beams, arranged in tandem under 2
loom, or in some other convenient way, beiug required. ‘Lhese icoms 2re narrove,
but often very long. Tara locms are also narrow, uaicss severai tapes ore woven
together when several zhuttles, in lire, working in unison, are uwsed. Cloth is
teamed at the front in the usuzl way, but beiticg may be led under 22 icem,
and coiled high above it, at the bacle .

Most weaving is *‘ dry,’” but some weaving is done wet, either warp or
weit, and occasionally both being wettad. Wee weaving is accempiished more
casily and a closer weave obtzined, but rusting of heaid A:tizas, anc tae subse-

uent drying eatailed and the less satisfactory sppearance of the material ars
tsadvantzges.  Thoroughiy dry fabric is required for braie linings ana rubber-

‘preefed material, and swet woven cloth may be stropgiy objectea to on this

account.

" Censiderable evolution of fine dust occurs in dry weaving as a resull of
(¢} the forward movement of the 'slay in * beating up,’’ this source tuiae close
to the op~-rative, (b) tke repeated contacts of the rising and failing wasp threzds
with their neighbours, titis source being the moest imporiant frem a guantitative
standpoiat, (c) the disturkance of * dust "' or ** 3z *’ on machine parts, especialiy
thosa in motian. A fine dust clond may be observed tehind tha healds above t=i
warp threads. lluch less cust is prediced in wet weaving,

Some " dry ** leoms are gow fitted with lcealised exhaust usuzlly applie

.

- to deal with dust evolved by both (a) and (1), in soxe cases (e} only. (o) A 2zt
horizogtal * hood " is fitted in frent of the operative, just above the cloth. tna
cpening facing towards the kealds; (J) cither an upright pyrrumidal heed, placed
transversely, or herizontal flat heods, one en eacn side facing each ciies, zse

tted close behind the healds. The second arrazgement is the tere efectize
for narrow looms, as the ** scissors-like ” action of the warp threads apoezss

-
e
ust faece

some improvement, but all the dust is not removed, especially that preduced

1”®

[ 93
< 0.

. (). It may be immeacticable 2o apply the draizhe to all cust-preducice peinsts

behind the healds, particularly at long loems, hut sreatsr success wouid have
been achieved with more powerinl dravght and larger air displacements, as is
potr beiny recomnised. .

The methods described ¢ ¢ dealing with the dust create * by () must be lass
successinl at clnth lnoms of vedinary width., A fov sueh lvoms in atte fnotery
have recently heen equipned swith I:er?'c " l)onne:." hqn?'s. itted transverseiv.
cloxe dawwn aver the wmachine, covering the slay, reed and pealds. The hoads aie
of homisylicrionl seetion, with evtensians aver the siittls Laxds,  An inte-=m=}
electrie Ticht fitting, and hinzed .octiens. facilitate warking, A posweral
drncht, snitably anplied, shouid preveac cesaps of Gnat. zenarstad witlg
Tn another ease, experiment 1s sanl U fave Shown thas 1 transveresy jneiines Licco
facine the “P‘q,""“,“" ‘pi"“‘d fust lwlow the warm aear the frapt of the leam,
an lo more efflective for resdncing laet CANCTEE L o0t Ui ade Sreasiied tharn
present aveangements. and he pew desicn to 0y be anbanugesl ’

A
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Anplication of clficicnt dust removal aarrane

. [ cmovRl afragements to weaving iy ¢
diflionlt. The cxpedient of installing individua] nachines or small frg 0

machines in suitably veutilated smail rooms or cubicles, 23 sugmestad
*“ Warping ** daes not appear to have been tried, bLut might be consides
lecalised areanzenients o ngt sufliciently cffective. Loug uarrow sheis
a single line of looms, veutilated as suggested, might ba 2 possible ajterm;:

Clotl Picking, Ezamining, Measuring.—There o
out the rulls of cloth and tead

peratisus involve
done, sa that

. d to produce a small amount of dust. If care
very little dust is created, other Jrectutions may be unnecesia:

Now-Textires, .
Filerized asbestos is not used in zome of the non.textile facteries
exposure o asbestos dust may be slight or cven gesiimible, Dust is evolve
factories or departments where such mater;.] is prepared for subscquent
or for sale, and also in departinents where fiberized material or dry muxt
contzining it are manipulated in preliminary manu{acturiug processes. Ag
Enishing processcs, iniolving abrading or cutiiog at high speed, may be 2
of dust, but such.dust may contzin only a small percentaTe of asbestas,
application of exhaust draught, where suggested i f

Fiterizing or Opening.~—Fiberizin
in grouos () and (¢©)- Much of the
in textile factories and unsatisia
teasers (“ devils **) are used in
work is also 3n unsatisfactory feature (see p. 22).

In some asbestos-cement s) ot factories, crushed
{alls into worm conveyors below, vwhich transter it automatically to disintegratc
In ore large worls, the process is being entirely enclosed; the materinj i-
the edg: runpers, which are lattice-fed, will be discharged upen 3 conveyor :
Taised by an elevator to large overheail storage loppers, fitted with aute-
- bagping lattices. Loca.lised.gxi}au.st draught will be applied at feedizg =
delivery poiats, where dust mIgEL escape. :
Chambers have been eliminated ia some large works, with beneficial resc;
The materizi, after being disintesrated or opesed, is fan-handled, and Lo
to a hoprer fitted with bottom rotary delivery valves, the air teing re.circula:.
The material is bagged at lattices i 3 manufacturiag peint
suntber improvement now being tried. atic conveyance shoald
practicable in many caces. Localised exhause at feeding and discharge poi:
of these systems is Decessary. Fing sacks may alss
practicable.

If chambers are retaic-od, the cocessity for entering them mighe be avoice
by previding ehameers of small fron: to back dimensions fitted with low door
ac which sacx filling would be doae, localised exhaust ventilatiog being azplic
uver the doors.

g is almost exclusively conficed to we
waric i3 done under less supervision ¢

Ctory machitery is more comman. Prim:.

doamssn

several mattress-making works, and cham

material, from edge run=,

() XfiMboard, Paper, Shaets azd Tlles.

The wet mixtures for millboard, paper, and ashestos-cor
prepared in a beater, as used in paper mills. Dry fiberized asbestos is emptie
Into the beater troush, the sacks being shaken ta soice extest. Evolutisn -
lust acenrs before the material becomes mixed with the circulating veater. Ceer
sionally a sack is empticd before the water is tu 3

racd cn.  Several sacks ar

reqaired for a’ chargs and the pracess is repeated X number of times daily
cautinns are ant talien At present hu the duse might be avoided o
(1) mechanical foding under en losed conditions. as appears 1o Le dane in cam
torcign werks, (4) applving exhaust draughs, (9 ‘eening in small quantiie
3nd in such 3 way that the materal iy wetted at ones.
Finishing proce<ees an ashestasccement sieets jne
gating, pressing audd deilline, earrics oMo ame
50 moist as to prevent dnst, and

nenl prodncss a:

tude swing ia Az, corm
tactares nith (he matersa

this practice shuutd o adopted genersily
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27 .
Otherwise much dust is Produced in sawing, uwing to the sapid cuttine stwad,
nad lucalised exbiaust s geeessary Lhough ot appiled.  Sinilarly, (uenise,
filisg aud smootling of dry aslmswos<ement pipes, at lathes, may require exhaist
to reniove the dust peeduced, '

~

Syuthetic cowpositinn sheeting, sometimey nunle in a rubber department,”
i produced from dough vonsisting of fiberized asbestos and rubber, mixed with
saivent in kneading wachines.  Dust is produced in feeding the mixer with
asbestos, douc in au opet auncr by hand, from savks or skips, the sacks vemz
‘ehaken out, or [rom an open Iattice feed. Subsequent processes are dusi-free.
Exbaust should be applicd at the fecding point. ’

: (¢) Insulation Materials and Asrticles,

Compositiona " Mamnesia,” the most important ivsulating composition,
is produced on a large scale by the prin-ipal manuiacturers, by enclosed methods
with pucumatic conveyance of the mixture to automatic sack fllers. Weighing
and feeding the fberized asbestos gives rica to dust for which exhacss ;s
neces<ary, . ‘

 Fikerized asbestos or ** magnesia ' is a couiconent of many insulatizg cont-
positious which may also contain ¢lay, kieselgubir, fossil meal, 8ax, L D or
Jute wasta and other materials. The proportion of asvestes ia the finsl croducs
varies widely. Io mazy smail works tie materials are mixed ** dry,”” Ly Rand.
in an opea maaner, invelving sack emptyiny and filling, shovelling ana weigh-
ing.  Znclesed rotary mixers counid apparestly be used for such wesx witi
exnaust appited 2t feeding points and the material dischargsd ana Lagged

N

uncer eaclosed conditions. If hand work is retained, exnaust shauld e 2 zpued.

Consolidated Sheets.~Large shcets resembling thick mats, Suilt up of luvers
of fiberized asbestos, are consolidated with silicate of soda, sprayed on in mans-
tacture. The shects niay be bacied on ene face with miilboard, or sanplied
withont a -backing, being faced when fixed with millboard or asbestos-cemeat

“sheets,

The sbects are produced of the required size and shave at work bezches,
or built up on the tabie of a machine, capatle of slow reciprocating movement,
and fed from a hopper above. Ia the former case, the Gberized material is tzicen
in bhandfuls from siips and spread out ju the forms, the surpius being scraped
away and {zlling about at the sides of the worle benches, and on tha Zcers, 2
considerable quantity being scattercd. Dust, preduced ia manipulating roe dry
fibre, before treatment with the silicate of scda, is largely avoided ot the machine.
Efficient localised exhaust should be applied to the hand process with imgroved
bench arrangemeats, to preven: scattering.

Bacd sawing of piled sheets, causes evolution of much dust, owing o the

considerable depth of cut. Iecaliscd exhaust alons, not yet applied, may prove
insuilicient,. '

Sactions and Slabs.~3loulded insulation is made chiefiv in two feomus, tee-
tions—semi-cylindrical and monided hollow to suit various pipe sizes—zand siabs,
which are rectaneular and salid.  Tliese preducts are vsually moulled wes, sithar
by band or machicery, frem a pasta or cream, prepared in a miNing mumichine
or tank. Feeding of dry material involves evolution of dust « hieh iniehe e
avoided by‘onc of the methods suggested for feeding Leaters in nullinard .-.-.31;:‘1;;.

Sections are made at one factory by 4 dry precess, at a machine ldiTemeatiy
enclosed. Feed hoppers, filled from'skips, deliver tho nshestns to jnterna! lattices
whicl in turn suppiy a travelling band, at which the sceting s eoiled Ly hand,
Revalving heushes which clear the lattice and spread the material evenbr on
the huad Lve rise to much dust, and dust s proskacet at the appers, and G
roelling and hn.,\i.ing away supestiauas materiai, Exhaost dranglic, me Jidheria
apnlicd. is (o be provided at the exposed rusde and e e e I3 53 e e
ctfectively cacloxed. An enclosed ™ feed ' s alen necewsary

The wviinms aned <hibxe are trinoned o size wah Onnday op Lotand saws,
Afueh dist is proshreed s o banst detacti i commmondy drpvaed Lot s i sme
easa tneieteat . Uirenlae scws vl m waoe rase P Tl Ureimnnes ol
in one opericdion, cin b GO T with exivinst s N '

aleve vind beow Ve mvefies,
1
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and band sawx cap L cuclosed below the tables and inverted lioods fieted,
exhaust denghy beinge aipplicd as tor wondwarking

_ ! : ' achines.  Lilicieat aprs
mieats shonid Le readily pructicable for all sawiay wards iere, .
Hatlrcxxe:.—l\[um'ésses are manufactured Ly practiczlly 2l firms o

fmducc insulacion o
arge coutruets are m
heceustry measuremey
to be m::do on site,

quisites, though ouly ocvasiotlly
ade in the contractors' [rremises,
s and preparing rougl plans,

by some.  Mattressos
thielr ouldoor staft tak
A matiresy has sonicty;

AlLittress making invelves, broadly speaking, the se
associated with the makiug of domestic mattresses,  Tho w
band worls, Lengths of asbestos clatl for Covers are cut ont on n wide -
and scwn up, by treadle op power driven machines, tn au extent dependisng
the method of filling. Large mattresses may be sewn along one side eniy or b
sides may be scamed and fi ling done from both ends. Besors filling, covers :
tumed inside out. Supplies of flling matcrial, which usually, but may n
contain fiberized ashestos, are bronght, 1n sivies or sl ps, from chambers, or ta)

quentee of proce:
ork is alisast enty,

1.
. . [ v N
Tom opea bius, in the roomt, kepe sup lied from the chambers, or from sac
of matcriul supplied by outside firns. illizz is done by hand, scoop or shov

and quantities may be weighed. The end filliag of long deuble-scamed mattress:
refrsred to abave, necessitates the worlanen

; twoyoting cn the bench to empty t
ma‘erial from skips into the operings.,  After fill

Af 125, the matiress is leveliod
be{chn, to malke the &lling lie evenly within, the

hand or a flat wooden best
cing used. Finishiag Processes. include final seving, stubbing or butioniz
fixing o hooks, ete.

Sowe dust is preduced at the cutting cut beach, in epening out the roll «
cloth, and at the sewing machine, but far mors iy taking material from bins «
sacis, in weighing, illing and leveiling. Beating of ths cloth preducas asbast.
dust, the amount of which is larseiy increased if the filling contzins astestc
The work is laryeiy done without Tezard to the cecessity for suppressicg dus
All benches are entirely open. Localised expausg draught is not appiied.

One firm have improved conditiogs considerabiy b

¥ the following o
cauticns ;= ’
(@)-Keeping floors and benches ¢ imp and SPraving covers belc:
filling. Hose connections aud spray fitiings are proviced.
: 8) Sub-division of department into severz| independent workroon:.
c)) Exclusion during diling of ail worl

OTRSIS Doi so employed, ti
excluded workers procecding to another sectica, v

(d) Mechanical ventilation of each room by eross ventilation, embeds
ing plecum suppiy (warwed when Decessary) at one side aud low leve
extraclion at ths opposite side, the air being changed betwreen 10 and ©
times per heur. )

(¢) Eaforcement of use, by fillers, of respiraiors,

These precautions do net include aoplication of lecalised exhanst veatilaticsn .
tlog must involve some risk of izhalatie:
of dust. For srall mattresses, a wide double-sidad canopied bench with exhay,
draught applied at gratings alenz the centre lige mghe be used, the illin-
material being suppiied ™ithin the cznopy. Subh a bench may not perhaps be
practicable for the making of large mattreeses but the possibili:y'should Le

explored.  Otherwise at loast the precattions referred to aborg should g
adopted, ‘

{d) Brake ard Cluten Linizg-,

Reforo Leing impreguated, the dry asbestos elot,
be cnlc:u-:'rcd At squaring rolls and in ] €ases tin cutls aire ongedd OUL to sem:vite
then a Jitthe, s eusuring +oarouch treatinent by the hquid. .\ Ll dise is
prodaced in 1wy upertions yg wsuilicient to etler special precantiviaare
IIEINEN = casary . Other preparaiony warl; an 3rev ' arises in i maNi
af spegial fstinga, Lcng:hs ol cloth are lighady Hotne sred in rmg shaps
tenplates, then eue with chisel or siienrs A he ethigi ol
weresUteliime waciine, as nsed in Book-binginze Ui (w
slitelune. A camerparcee] laconads 0l gt

Yohwaiwag [RSTRITIN)
peuvidded and e neelie Piscert nnaer canaust SRR

Kiown as ** grey,”t may

KNR sewn nrothye
s an .]Lun.'ncr

IR LI {1 7T RS
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. bench provided with localised coxhaust arrongemeats.

. machire ftted with a flicr carrying the spools or. babbins of vara, ¢!
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Dry impregnated matesial is shaped and finishal mainly by jower.driven
machines, ¢.w. Knives, cirenlr and aniliuting, cutlivy prosecs, hydreaulie sueczuny
presses and biusd saws. Catting aud sawing expose cinls of wite :m-_l leave rough
edges; trinuning and swoothing, done on rrinding wheels and linisi.oes, aie
necessary to obtain cxact siZe and finislh.  All the operations, excent soucezin:,

radites waste, and dust is created i some.  The dust is heavy and sticiy and
ess likely to fly abaut than dry asiwstos dust. - The amount it consuieranle at
zawing and grinding machines and localised exbaust draught, (v remove iz, hxs

* been applied-—in sonic casey with nuch success—and is always neceswary.

Invested hoods are fitted at band saws, just below the tabiles, the dust Ceing
drawn through the small openings in the tabie guides. A powerful draugat is
.essential. . : )

Grinding and Rnishing wheels include, in addition to ordinary sincie-dise
machies, two-disc and vertical spindle scgmental grinders, vsed for flat wnings.
The licods by which the draught is applied to all these types are simiiae to tocse
applied ta the same machines when used for metal grinding. The positisa is
similar as regards linishers, a hood being fitted in line with and 2t tze back of
the band. A baflle plate to prevent dust Leing carried past the bood by the hig3
lincar speed of the band is a necessary addition.

Specinl liciogs and anti-friction Lushes are moulded frem disintegrated
impregnated waste. Some dust i3 created in the filling of moulds aza ciicient
Iocalised exbaust dravght tnay be pecessary.  The articies are snaved ana iinisaed
as just described. Bushes are turned and bored in latiies, Wity precuctica ef
waste and dust, but exhavst draught is not at present appiied thousa cossibiy
DeCLssary. .

(e} Pacigng and Jeizlings.

Enpine packing is cither (g) ** cloth ** packing built up from clotk, usuaily
rubber proofed on both sides, bacdling of which dees not cause dusu, ana
(3) ™ repe ' pacising mace from yarn, at breiding and plaiting machizery, a3
used in testile factories. (a) Negligible as-ounts of dust moy anse 2t the
spreading machine, from the unprooifed clotk, and, ia buildizg up, from matarial
preofed on one side ealy. (&) ** Cheeses ** of yarn are frs: reweuad on Schbins
for the braidiug and plaiting machines. Simpi windiag mechanisms are used.
Some little dusi is preduced; special preventi»o measures wiil uscally not te
DeCessary.

Flat packing, kmown as ** grummet,”” {s mede, on 2 sinall scale, fron asbestos
yara, thrended on & pesdle azd wound in and cue by liaad, as balls ¢f weel aze
wound. TLis apporestly insigificant process causes sufficient dust io cover ia o

- shor time the Lair and clothing of the worlters aud sbould be doue 2t a cnzopied

S

() Asbestes-covered Zlaciric Condusters.

© Electrodes.=~Electrodes are eithcr wrapped with yarn, the usuzl method
or passed throush paste coataining asbestas Abre, yarn being wrapped upsa this

coating, The former iwethod is usually achieved by & small Txigh speed siranding

L . i ) the wire
travelling axially through the flier. Treatment with cersolidating liauii,
straighteniny and cutting to length follow, 21l dene at the stranding nacitine.

Alteraazively, single clectrodes may be wrapped by 2 stmnle winding :mechanisa,
haad-opzrated or power.driven.  Paste-covered clectrodes are also made sinrv
at small extzuding machines, a flier vor feedivg the yarn being itted behind i
extruder.

After drying, a short Jetisth of the covering at one end is grennd away,
lewing L bare metal recessary for makine cicvtisenl comagt in the
whon 1t use. Siadl abrasive whools, alinest entively envin-eld, are usedd.

Small amounts of dust nre projected fram ilicrs, thoueh jusulicient TN
.'}bl)‘ i .rcquiru the ;ni-lllluon al speanl precantmns, el dusg s i ctiecd
1 grumling ends and cilicient evhatat ventilation is cecntial Present 3 rsins,
wheee provided, is capanle of mapevement, Uhie Domass swnihd e Wit iren CINTRY
1 aved vieds swere Teft o caoniactuie, od e toroments diirevacd (o Uia v~y
et e betng miaude i give promee of success

o
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Irepaestory provesses in paste mahing inclabe 0) dey grbiding of flaerize!
aalnestus by sl vertiva dise wrnnhing wisnls, Jed au the wentre {rons o hupgrer
above snd dir harmied Trom lecc‘ln-ripixcry intu s bax heiow, il (1) hand wising
of Uit groumd materials 50 o bench, invoivimg ety i nat of vy puteri:d jnto

B3 Dustis pruduced, the wnount being considerable i ericding. Littde
precaution is taken.  The processes might be acvnimpli.bied wader alwst cutrely
encioserl waoditions, dlicient exhaust deaught being appliad porats where
dry material is exposed, c.g., in feeding. )

Rt:\Vindin;; of yarn is somctimes necessary aml primvitive arrangements may

: . beused, the peactive referred Lo on page 24 betmg fuliowed, and as a cousiderable

umount of dust is produced, the practice should Le given up. -

Cable acd 1 iring.—Asbestoscovered vable and wiring constitute a small
percentage of the output of tie cabie factories. The yarn is braided aund phiited
on the condnctors at mach.ues, not rescrved for ' asbestos ** products, sunilar
to those previously described. Rewinding of ** cheeses,” as receiver from asbestos

. textile factories, is done at upiveryal winding machizes. The amovut of dus:
_evolved is small, and special precautionary weasures are apparently cot required.

Ficld-rail Wrapping.—TField coils for electrical machinery are wound with

ashestus tape by hand at ordinary woric Lbencies. The precess dees not give

-

. rise to appr-viabie quantities of dust.

. © {g) Lliscallanegus.
Mounlded Goods.—Same electrical insulating fittings are moulded from
- varnish-impregnated fberized asbestos, prapared after tiaoreegh <Srying im a
miver and yreuod in an edge runner.  Alternativeiy, hapreznated serap, ground
iu a ruaoier, way be used.” Tlc preparctory precesses on ary or practicatly dry
wmaterizl are iptermittent, and involve sack empryiug, shaveiling, weighiag,
flling aud emptying shallow trays. They are cu.vieg on in an ogen mapzer
. withaeut special precautions except that as regavds grindicg, harcging curtains
may be used at the edge runuey, aud the scrap ruiculer is euclosed. Dast is
evolved in the processes mentioued and localised exhaust ventilatiou skould ke
applied to edect its removal, with, in addition, eSestive euciosuce of some baad
work, ¢.g., emptying of trays into machizes could be done inside a cabice:
rovided with internal arrangements for securing the tr2ys and an extersal
andle for turning them over. Localised exhzust may be uecessary for Aual

trimming if doue at abrading wheels.

Moulded articles made in other trades may contain but a small proportic:n
of askestos, altliough a large quantity mnay be used. In one case tae asbesics
is sieved aftar drying, both operations being done in eaciosed inachives, and,
in ndditicn, dry mixing, done in rotary machizes, and paste mixizg, on ope.:
ralls, as in ruliber works, are also required. Processes ceoried on with some
risk of exposure to dust include emptying of sacks ints bips, filling of travs
» ° for drying, feeding at the sieve elevator Loppers, the dry mixer, asd the roi’s.

Localised exhaust is applied at (a) tke elevator hopper, (U) the storage chamier |
above an intermediate bagging point, (¢) the dry mixer, and (4) the roils. Mare
efficient arrangements appear to be destrable for (#) and (¢); the feeding of the
elevatar mizht Le done under enclosed conditions if & cabinez as menticued abave

. were provided into which the travs could be inserted. Localised exhaust is
necessary a3t starnge bins.  Final triwming of rouzh edges is done wnder oficient
exhaust draught. ‘
Other processes of comparatively minor hmnortancs, ¢z, ascestos pugty
mixing, in which tiere is handing and feeding of drv materiaf in preparasory
mrocesse~, will call for prevantions as previeusiy described far similar work.

4 —3acks,

Tu a few cires xacks of snilclath ar other elnsolv woven material are tsed
inside the Tactaries.  Sueh sacks are wnaeh o e nrerereed o thase nunde of the
aedivary matertal, which is " Geaky " and gives rise to dust in hoandioee,

GoeCrraxixg ay Won, Macimi,ay axn Saey o,
Some factories ave hopt 10 o vare eandy e than othera e Jicher
ctamlards and fmpeoved nnetheds e desiratde veneralhy Weprkdv eleaning by
dey toncthals 1o genevl b ie CHbaies Bt e mens oo ey Gnofg iR sy
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imnl idzutal operations, particularly in emptying settling chambars, and in
all handlicg of * HECHZEH " asbestns,

Al

cases than in others,  Casual cleaning may also e done during the weels,  The
dust which gathers iu a weele renders cleaning o yery disty operating,  Young’

.workers may be.scen on carding machines brushing dust into the ate from the

covers, cte., in considerable anount, near other workers.  Some firms bave
instituted mere frequent repular cleanings and more satisfactory wethads by

‘dampiny Lefore sweeping,

Vacunm cleaning methods have not heen adopted and such wethods seem
to be rygrded as impeactieable, bui this can hawdly be accepted.  Portasle

*vacuuin sets arc constantly used with yreat advantaye in other classes o warks,

e.g., electric cable factaries, by adult cleaners who keep the maclhines, piant,
service pipes, ete., thoronghly ciean. .

If vacuum methads are not adapted. well organised daily cleaning, by adults,
using damp methods for floor cleaning, should be the rule in textiie fzctortes.
A water sapply with suitable hcse and spray connections saculd be provided.

Débris préduced in,asbestos-cement sheet works under moist conditions may
become dry andd cause general dusty couditions. Cleaning should be so frequently
dope as to prevent this, -

The clesning nnder machines such as looms and caris entzils cnilectime
wasta of considerable vziue, done at present by hand.  Vacunm colleetizca sneula
be pessitle : in principle, it is already used for removing side waste st Lmishing
eards. The sound principie of collecting eard waste, thronza deor crenings,
has bean adonted in cme mew factory, and might te foliowed in otilers, with
automatic collecting arrangements.

Sack cleaning is done in a few large woriss in enclased machines, invnivicg
tome risk of exposure to dust ia filling and emptying, notwitnsianainz the
provision of localised exhaust ventilaticn. A type of " exhausted ” nwa-lice
whica does not involve such work is to be preferred.

8. ~SUMMARY AND RECOMMMENDATIONS,

Asbestos factories and workshops cover a great variety of precesses. Tte
premises difer widely in structural features and are congested in many cases
with waachinery or material. Processes are largeiy carried an in cicse asscaiation.

Dust is prodae::! at many kinr' . of machines, in hand process worls, and in

In textile factories, pure estestas dust is conticuonsly produced, in difesing
ameuats, a¢ all the principal machines. Card stripping, a very dusty coerstl =
is usunlly effected by hand strickles. Hand mixing of dilierent grades and
varieties, inciilental to opening processes, is also dusty. -

. Inroo-textile facteries, pure asbestes dust is produced at apening muchines,
in feeding machines, in making insulating matiresses (2 dusty hand prece 5), and
in incidental hand woric. Dust, theugh rarely pure asbestos, is preduced in
Bnishiug operations, e.g., sawing, gmnding and other abrading of asbestzs
preducts. :

—~ay

_ The appropriate nethods for suppression of duat tuwoy only he fully deter.
1 ‘ned when the harmiul effect. of comparatively low concentrations of aAsbestas
dust are duly appreciated.  Very dusty processes will nae fail to be recoonised
but in processes such as epinniug and weaving, in which in cther textiic tr
special methody for dust cuntrul are not required. due preenntions are 2iso -
sary. .The ashestos manulaciurers arc eicariy vonfoanted with the necesstey af
attainine conditions in their industry which will ensure much lees 2ust in the
atinosphere than ean salely be toicrated in manv comparabic trades not usine
Astwntox, 3

Tha prircipal methris for the contral of dust are:— .
{1) application af exhaust deangiit at dustopeadeeise nomts:
{6) substiturinn af cnelosed meehinieal miethnas fac hand sraveyanes,
and for duety Lol weorl geneecily, '
() effective enclacnre af e praduci machines and

{7y’ anbotilntinn of wet methoas fare ey
)

.
plant
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.. Lach of thess hax its particular sphiere of llli.!;l)', and the particelae indicne
tions for thcir adoption are put forward iufer alia in the neeomendations below.

' ' . RECOMIENDATIONS. ‘ -
' (1) Application of Eficient Localised Ixhaust Ventilation at dust-producing
’ points.

This measure, of the reatest importance where manufacturing and tocidental

processes occitsion eveape of dust not coutroiled by euclosure oe othicr neasures,
. 13 mevessary for j— ’

(a) Dus:-producing machines, e.g.— : :
(i) Crushing, disintegrating, teasing and other openiuvy
- machines; sieving machines; fibre grinding pwchives; dry muxing
- machives; rolis fed with dry mixings.

(i) Carding machines (to suppress dust from cylinder and
doflers, crused by stripping and grindisg, in addition to that pro-
dueed by carding); eard side waste exhaust m@acbines; looms for
dry weaving; stripping and gnndiag machizes: otber textile
machines, if the dus: evolved renders this pruventiva measure
pecessary. _ .

- (iii) Sawing, grinding, trimmiog, polishing and otler abradiug

. ’ machines, tsed on dry asvestos products. .

. (8) Feeding and delivery lattices, or other convevors, at rmachines or
- - other plant; feed hoppers at elevators; bagzing lattices; feecing of dry
material at wet mi:ing machines. ’

{¢) Chambers, containcers, *‘ cyclone '* hoppers, or other enclosed snace
into which fiberized asbestos or mixtures ccatuning it are deiiversd, or
pass.
< (d) Work benches, e.g. for mattress making, wasts sorting.

(8) Various hand operaticzs, ¢.g., sack emptying and filling, weigh-
' * ipg, mizing. o
. This is the principal measure hitherto adopted, and is probably that mos:
generally applicable. It has teen applied to some only of the above mackiaes,
and appliances, but uot to hand work. Tbe methods of applying the exiaust
draugnt, aad other a- ocinted factors, are becomicg piore edective, bug there
are (%w fully satisfactory plants. Special dificulties remain to be overcore in
. toms cases, e.g., looms, mixicg, mattress making. If not surmousted, aa
. . alternative, viz., general veatilation of a bigh standard applied 50 s to draw the
dust-laden 2ir away {from the worker, should be provided.

.s

(2) Substitution of enclesed mecharical rmetheds for hand cenveyznce, azd for
: . dusty hang work generaily, :

This measure- .
. {a) avoids depositing material in chambers, intermediate Alling arnd
"~ emptying of sacks or skips, hand feeding of machines, and other incidensz!
haod work; . .
(B) permnits of Anal flling and weighing. under the least dusty con-
ditians, of materials for dispatch;: ’ .
(¢) renders exhaust deaught more cffective, or, in some cases,
unnecestaty. .
{t is already emploved to shme extent. and its further applicaticu. wherever
possibiv. Lt ureatly i be destred,

(3) Efective enzlosure of dust-prodrcing rmachines ang glanl,

{1} “To povent oooagas ol dust siat contoeifed he eddaust draagit, or
(7} 1o rewder s appdesition e ctheoent
. ..



-~

r—~

‘. e

—om e i B CTR T =S 3. 8w

L B

o crm— -

a3

(4) Substitution of wet methicds for dry.

s reduce the dust given off in cortain processes amd work, e..,
" (a} acousiderable amount of weaving; . :

(b) mattress making, by wetting the covers before filling, and by frecuent
wettina of [loors and benches; . .

¢¢) final sawing, and other mackinc processes, in asbestos~cement sheet aud
tile factorivs, befor the prepared matcrial has had time to dry;

(d) works' cleaning, by damping floors and beuches, before brusiing or
swespicg. A .
This measure might be adopted to a greater extent than at present.

.
.

.

{5) Dlmination of certain dust-producizg appliazces. |
Certain appliances are used in a few works, sometinmes with a meaeurs of

. precaution, but which emit much dust, difficult or impossible to control by eilicieat

enclosure or exhaust draught. They shouid not be retained unless elcczively
modiiied. g .

(a) exposed doffer brush at carding machices; : .

(b) card side waste exhoust machices,. deiivering under greasure:

(¢) certain willeys and teasers, particslariy oid machizes.

(6) Abandonmeut of Settling Chambers in Marafacizsing Processes, o te
. uizost exteat.

(7} EFectnal separation of progesses to prevenl un' :3essary eXpoSTIe 10 dast.

New factories should be laid out 30 as to avoid exposing workiers to risk
from procesess upen which they arv not engaged. Ia particuiar, there sdouid

_ be efectuai scparation of—

() opening, carding and weaving, from each cther, and from uay
- other process; X _ ;
%) ipinqing, doubling, plaiting and similer precesses, from wori
not causing aust; : :
(¢) mattress making, from-all other work; .
: (d) chambers, ccotaining fiberized ..<bestes in bulle, and dust scttling
. chambers and apparatus, {rom any workroow. .

- The separntion of mattress malding should be adepted ia existing works,

_and other separation referred to, as far as practicable.

(8) Wide spacizg of dust-preducing machines in new f{aclcries and, as fr 2s
: practicable, in existizg works,

This mecasure would bring ahcut permanent reducticn of dust concentration
in the air of the workroom as a whole, and provide improved cleaning facilizies.
(9) Uss of sacks of clese texture material for inferzal work.

(10) E™cient cleaning syster with wide use of vacium mehads. (See also {£))

(11) Storage of achestos and other goods ta be outside worlcroems.

(12} Txclusicn of young persons {rom specially dusty werk,

- . . . R
Cute.~Dartivalar preventive weasares of o mediest sooonee ame eeiernsd toin
Pare 1, whees abva the linvted sade of veaparatones asca sadfesvond o this budustey
is brotly discussod, : )
L)
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f PR J T Nure on Exnaust VeNTiraTion 1N Assestos Wois,
H RN I -~ Some exhaust plants gen arclully designed nud reasonably cllicicut, but
L R *- soue are illdesignel and ineflicient: others, again, do sot effivct rewoval of dust
! .. W8 a sullicient exicut. The dranght inay ot be applicd as closely ay nossible to
: . tha dust-prudecing pointy, or utay be too weak. “The cuission of a visille dust
s~ cloud dta pa .t where exhaust js applicd.is a clear indivatiou. of. inadequacy.

. . " " Extensive alterations of existing plants may preduce serions loss of cfficiency,
s o e - Exhaost vewisicc  fur new machiuery and processes should, therefore, generatly
R . speakive ¢ made iudcpmdently; While advantames resuit from destling with
(0 -0t W tses. manys -coduciug !)omt.s, by a single exiiaust plant, a nwinber of sctf-contained
SRR plants * independent faus and wttling apparatus, is oftea more efcctive.

- E t veutilation applicd on a largs scale entails continuous removal of

& congit~table volume of 2ir from the room. The szpply of fresh aic must be
- ample or the eflicjency of the exhaust ventilation may te reduced. In winter,
- the wotkers are liable to bring albout this resuit by closing windaws and doors.
: Plenum ventilation capable of su plying the volume extracted, the incoming

"~ air being warined, may therefore be desirable, where extensive exhaust plauts
are installed. . - :

; izen s FElficiency 6f an eshaust ventilation pluat may be graatly reduced by in.
CER G Fe S U efficient dust-sestling metliods. Each fan should discharpe into an indcpendent
s © 7 " settler.  Settlers adopted in asbestos works inciude ¢yciones, large chambers
connected ‘with cyclones, large chambers caciosed with sacsing or other ﬁlr.c.ring
material, acd bag Rliters. Cyclones and chambers are usuaily well separate
. ; v from workrooms, ~ Bag filters are now being commonly adopted, for smail instal-
. - ~ lations. These filters and ** Lulloons ** are sometimes placed insids woricoars,
[ . 7 .- a bad practice. They aro best placed in freely veatilat d rooms, edeczivaly
srparcied from workroams. -

~. . -+ - Filteriog fabrica for settling dust gradually become clogged; and as this
< ) eflcet increascs the exhaust plant becomes more and mors inedicient, the volume
© . " of air moved by the fan being reduced. Such settlers must therefore be kept
"+ clean. The usual practice is to beat the filtering material. Arracgements for
: shaking bags from onteide, or automatic shaidng apparatus are nct provided.
: Asbeston duat does not appens to be so difficalt to detach from suitsble Sitering
material as some dusts, but much dust is produced in beating. Effzient shaking
arrangements, avoidiog this exposure, should be pruvided if this method of
settling is retained. me firms strongly sopport the view that it shonld be
given up becnuse of the difficulty of maintaining the e;ha.uszﬁlanz at the highest
- vcficiency. The matter merits careful wusideration. articuiar, the
~+  efficicory of the exhaust plant should be kept under constant obsscvation by a

L .. rresponsible person, e ‘ '

L . Cyelones should be of adequate dimensions. The combination of chamher
===+ -+ - and cyclone is used extensively. the fan discharging the air into the chamber,
L tn which the cyclone inlet is connected. The efiiciency of this arrangement shonid
: ’ Temain practically constant. :

.
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