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His Majesty's Secrefary of State -
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itk Marck, 1930,

8m, T

. 1 submit herewith & Report by Dr. E. R. A. Merewether and Me, C. W,
Price on their inguiries into the health conditions of the asbestos indnstry, Dr.
Merewether’s investigations on the medicsl side are of gme.t scientific value. -
They establish the facts that the halavion of ashestos dust over a period of
years resulls in the developtnent of & serious fype of fbrosis of the luags, that
the development of the discase varies in direct gmporhion to the length of the
exposure 1o dust, and that susceptibility to the disease is not aflected either by
¥gE OF 5eX, :

The remedy for thesa conditiops is to be found, as in the case of so many
industrial diseases, in the euppression of dust. The second part of the Report
indigates (hat this point has obly recodtly beew spprecieted. " In the pop-textife
section of the industry, po serious difficulties arise 2s regards the application
of exbaust ventilation. For the fextile gection, it is e:‘%ent that a good deal . .
of experimenial work will have to be carried out before completely successfyl ’
vantilating appliances are evelved effectively 1o remove 21} the dust.

wnoM R R T

i bave the honour to ba,
T s
Your obedient Servant,
GERALD RELLFIQISE,
H.M. Chief Inspecwor of Factosiea.
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Report on Effects of Asbestos Dust on the Lungs and
- Dust Suppression in the Asbestos Industry.
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THE OCCURRENCE OF PULMONARY FIBROSIS ‘AND OTHER
PULMONARY ARFECTIONS IN ASBESTOS WORKERS. -

o+ 1 INTRODUCTION, I g ey

during the years 1928 and 3929, The inguiry was initiated by the Factory
Departiment of the Home Office following the discovery in February, 1928, of 8
case of non-tobercular fibvosis of the lungs in an ashesios worker, of sufficient
severity to necessitate treatment in hogpital (Seiler’s Case’). -

¥rior to this, this Department bad knowledge of ouly two deaths of asbestos
workers, about whom thers was cxpert opinion that the inhalation of asbestos
Juss had at least contributed to, if noy caused, the {atal cuteome. The first of
these, now referred to as the " Montapgns Murray Cass,”’ occorred in 1800,
but &ll that Js kown concerning i In contained in the evidence 5;;?& by Dr.
Manugne Myorray in 1908, befora the Departmental Comumities on nsation
¢ for Industriai Diseases’. In this case post mortem examination confirmed the
¥ olinieal diegnosis of extensive non-tubercular pulmonary fibrosis.  The second
{Cooks's Case’) occurred in 1924, * Here, although Cooke* snd Stusrt McDonald
were of the opinion that the Jungs showed & (Emgresswe dust fbrosis together
with & chronic tuberculous infection, the eliological relutionship between' tho
inhalation of ashestos dust and fbrosis of the hungs would bave been gtrengthesed

by she absence of & tuberculous infection, oo e

An early survey of the industry in 1810-11 by the Department did wot dis-
close any evidence of the existence of a serious health hazard in the mdust.rg.
but sore experiments on animals conducted in 1912 by Professor J. M. Beattie
of Sheffigld University for the Department showed that the inhalation of asbestos
dust will cause a miii degres of sis. . )

When, therefore, investigation of Seiler's Case showed that other industrial’

snd infective causes of fibrosis could be definitely escluded, the necessity of
deciding whether the supervention of this disease in an asbestos worker was an
oxceptionsl occurrence, or evidence of & grave Dealth risk io the industry, was
apparent and the lnvestigation referred to was undertaken,

“ S B ..
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2 —-Erercrs of IRRITANT Dust Uron tHE Luncs. ‘: Lt

The most imporiant local efeats which may follow the ishalation of dust
include pulmonary and bronchial catarch, asthma, bronchitis, fibrosis of the
lungs, and secondary changes, such a5 emphysema, jocal or diffuse, -These
chenges in the lungs, which may be locked upon as & measure of the efforts of

. the living Sissues to retiel or incarcerate the irritant particles of dust, pecesserily
-~ cause Interference with the genersl efficiency of the lungs. The impairment of
" functional capacity may be slight or severe, and femporary ot permanest, de-
pending on variety of dust, and on ¢ frctors, such as comcentystion
of dust and Jength of exposupe. 0 7
* Moreover, individuals whose ltngs have been aflected as the result of the
inhalation of some dusts, show en increased susceptibility to the supervestion
of respiratory infections, such s tuberculosis or pneumonia. =~ © .. .
- Fibrosis of the lungs is recogoised fo be the most important lesion caused
by the inbalation of dust, and the proneness of workers with 2 gost Hhrosis 10
be afected with pulmonary tuberculosis his been sBows io be the main ‘couse
- of the increased mortality Tate from the latter disease in certain dusty occupa-
tiony, A s * ToAs T G .
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This trind—exposure to dust, fbrosis of the lungs, and high mortality rate .
from pulmonary tuberculosis—was found to be common to a munber of large g
end. inportant tndosiries, and m sli of thom the dust incriminated was free -
srystalline silica {SI10.). '

These features wers Dot observed, bowever, in other indusiries in which,
while there was exposure to siticeots dust, the siliga was found to exist in the
combined form as a silicate aud not in the free condition.

"My, shortly, free silics came fo be regurded ms the pre-eminent cause .
of jndustrial Bbrosis of the lungs and as a notsble factor i the production
of the excess mortality rate from pulmonary tuberculosis in certain industries,

Whilst the pulmonary fibrosis produced by free silica (Silicosis} has been,
and is being, minutely investigated, the poténtialities, as fibrosis producers,
of dust other than free silica have not been fully explored, although it appears
certain that some other inorganic dusts can, and some cannol, produce fbrosia
under the conditions met with in industry, S 'EEEE T

That a serious, even fatal, degeee of fHbrosis can b:uﬁtodmci some
of these other dusts bas not been geserally sppreciated, although m in
a thoughtful paper* has drawn stiention to this point, in reporting a fatal case] -
:ifi pulmonary fbrosia caused by dust of an orthoclase besall contaiming no §
. T R ’ ety e DR N e
. The Nature of Asbestos~The fibrous minerals commiercially Inown as
' ssbestos fall info the Iatter group, the silica being combined with metallic bases,
i wainly magnesium or iron aed, o 3 less extent calelws, sodiom or alumisium, .
Tho term 15 & collective name applied to a variety of silicate wminerals which -
differ from each other in chemical composition 2ud cal properties buy
ressmble one avother in their ﬁmii fibrous nature and Hexibility. gir value
depends on the facility with which they can be split up iuto long and fexible
fibres for spinning and weaving, on their resistance to heat aud acids, and on -
their insulating properties with respect o heat and electricity,” Varietles of "0
asheston poasesy these characteristics in differing degree. ~ e D v

Practically speaking, all that goes under the name asbestos in commerge is -
either Sbrous serpentine, or & fibrous mineral of the hornblende group, of which
the wost important are erocidolite, amosife and tramolite. Serpontine asbestos
or chirysotile is essentially a hydrated silicate of magmesium, containing little
iron. abd practically no caleivm.  The hornblende varieties contain less mag-
nesiuts and vevally more caleinm, aluminium and ironw-crocidolite and amosite
being mainly silicates of iron. wlo e L et

B.—Bowr or s TVESTIGNrION,

Ashestog is veryulzrgeiy' used in industry, being an. .i.;:;';pt;'i‘taﬁt; eoz;st.:tuez;t
of many different products, The diversity of industries concerned made in
essential that some restriction of the field of investigation should be decided

The mapufactur rocesses affected fall more or less sharply iats ¢
groups {1} those in wﬁ?chptbam is oxposure to pure asbestos or as%e,;ws mix:g
with a very small percentage of cotton or other vegetebls fibre, and {2 those

- in which there ig exposure to & mixture of dusts, of which ssbestos iz but one, .*

The former group comprises, in the main, the textile branch of the indusiry,
& branch manufacturing insulating materiais from practically pure asbestos,
and some preliminary processss ia other branches, ' ¢

o d2, 7% T LNkt
‘The latter group includes a nuwmber of processes in which the provertion -
of asbestas im Se ‘fust evolved ranges Eroal: & negligible uant.i.t,y?urﬁ}:rds.
Since it is impossible’ to evalnate the effect on the lungs of mixed dusts, of
which asbestos dust is anly one component, until the sction of asbestos dust itself
was delexmined, the examination of workers for the purpose of this enguiry
was vestricted o workers employed in processes included in {3}, in nther
words, fo workers as nearly &s posiible exposed to the influence of pure ashestos
dust. Furthermore, the effects of previcus exposure to other irritant dosts,
such as that of free silics, had to be excluded, T

.
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The Population at Risk~-The gross number of workers who may be
exposed 1o the inhalation of asbestos dust to any extent is unknows, gnd, owing
W bhe great varie!g‘ of processes concerned, there are insuperable difficulties in
sstertamning this re. Nor, in fact, would enlightenment on this point be
of any particular value. . . . . v

1} is otherwise, however, with respect 1o the figure representing the number
constagtly exposed in the course of their daily woﬁgto the inflvenca of pure or
aimast pure ashestos dust. Some information on this point is very desivable
to cheek the adequacy of the sample of workers examined, and o emvisage the
preblem confronting the industry. . . -

' ‘While only & rough approximation is tﬁm\ﬁm’ it i believed that sbont
2,200 is the present number of persons in this country exposed in thelr dail
work to the inhalation of ashbestos dust, either pure or zdmixed with & |
roportion of cottom, It should not te overlooked that this fgwre does not
1uclude the considerable number of workers exposed io the influence of mixed
f;fsstt}'f of which asbestos is but ons, a8d cormamonly not more than 20 per cent,
e mixtire, ' oo -

. . Of thesa 2,200, the sample examined numbered 363 {excluding ‘1i for
reasons referred to later} or 16.5 per cent, et tR s aggudls w1 e

Selection of Werksrs jor Fzzmingtion.—The sclection of irorkeis” for
examination was not left entircig' to chance, sines it was early evident that the
praportion of those erployed 10 yesrs gnd upwards in the industry was very
smslly therefore, in each factory those Jongest employed were praferred, since
the im of including & su%lcxent sample of this group is evident, ﬁeg&r’&
way a paidwtheotherenéoftheseagsoastoob 1t information s to
the jength of exposure to dust necessary before effects ave manifested, and also
to the particular process on which the worker was engaged. .. « 15, . s finy |

By 'bafancing the component groups'of the sample fn this way 'as the -
enguiry proceeded, it was felt that the maximum information would be cbtaived -
in tha shortest time. = . - g v

1t folisws, therefore, that in respect of length of exposure to asbesios dust,
the component greups of the sample do nof bear the same relationship to each
other g¢ the corrﬁpondmi groups of the industry under review. b
jolued Tables wiill make t{ i:t clear, Tﬁbiq i shcwfs the ;ixs%ﬁ%:ﬁtzon ﬁgﬁig}g
to Jength of employment (nob necassarlly in ong faclery} o workers, the .
tetal numhcr'engl;t ym:n those processes 53; several factories, . Table 2 shows the

sample of 363 wor. Jdistributed in the gamo way. v .
Tantz 1 ’ y Toeriy Tasus 0 vTE- T
- ' T e e T2 Tt N
- Wears 3 Perqentags Yeara { - "} Porcantags
easployed. Rutber. ol Totad, etttployed. Nuwber. of Ratst,
o X . g y
p——
L S 483 623 [ S B - 2408 .
3 200 #5348 B . e W1, b L3848 Ly
FOWEE sw e f . B3 AL coOHelE 1 238 o
T LI 24 .3-1 Ldeele LT L] %8 1y, M
20 and aver . . 17 243 $osndover .1, 2 (12
Ciotal 0| 0 CIT6 e 5 Tewh i 363 B R
. -~

- e eno;-n;mus p're ngerance xiumerimiiy of workers emﬁoyed wnder five
years is siriking, as aiso is the very low percentage of workers employed 10
years or lomger. - 0 -0 47 o . - i .

“Comparisos of the £3§5'c;51,,:s showrg that the effect of the ‘method of selec-
tion of wurker? for exactination fg thac ¢he ntit:;:bar examived In e&.cbfs:zhocesaiﬁ
Sva yeirs employment group is a progressively greater proportion of the fotal .
umgcr which J‘;ﬁé have been examined in esci particular group.. ",
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With 2 solitary exception afl those examined were at work on the day of

examination, e

The Clinical Ezemination end Standards edopied.—The naivie and
purpose of the fnquiry were explained fo each worker whom it was gizgosed
to examine, individually, and Bis ot ber on-operstion ahtained, ic-
dividual’s previous industeial history, subsequent to leaving school, was noted
in detail. This was essential in order to exclude, especially, tho effect of pro-
viogs work im any of the numerous processes involving exposure o free sitica
dust, and, to & less extent, the effect of other dusts” Similarly, the jn-
dividual's medical history was serutinised from childhood onwards, to determine

the physical level on entry infc the industry and any subseguent changes,

Pariicular atiention was paid 0 accounts of pulmonaty ailments, some of
which, lke astbme and E&m}xiﬁs, ars common envugh amongst the general
population, yet are also non-specific signs of irritation cansed by the inhalation
of dust, whilst others, Mke influenza and pneamonis, are occasiomally followed
by & degree of pulmonary Sbrosis, War servics, if any, was ég:a into, especially
24 to whether thers was any history of the sorker having been a gas casuaify
at any time, The family and personal histo:{ in respect of pulmonary tuber-
culosis was enquired info, and olse as to any ,

af this disease {0 friends or yelatives. In apnroaching the pertinest mbject
of symptoms, greal care was faken to avoid leading quisticns, wfedm in
cliciting information as to the existence of any undie shoriness o brw,{. .

The actual’details of ‘the physical examination do not call for comment,
inasmuch as they followad the usual lines of s detsiled examination of the
chest, with observations of the general health and of the condition of the upper
arr pasgages, ' ‘ . ) SN e

4 .
SR

Reference must be made, however, to the standard of mrm.ality sdopted iz |

assessing the state of the Jungs. The appraisement of any departive from the
normal necessarily prevsupﬁaow the oxistence of such a standard, . Every
digician has atialned, as the result of experieuce, his owe dear conception of
the normal chest, but it is not often thal he finds it mecessary to define this
stdle jn so many words, in fact it scems scareely possible 10 do 20, and fhis for
several reasong; the heart and lungs function efficiently within wide limits of
rpplied strain, and, although vesti of past diseaso may be Ppresent and

apparent on examination, they will be unimportant if they will mever tax the -
organism heyond these limits, are non-progressive and do not predispose to other -

disease. Ags itself has recogniseble effects, but for this reason alooe, the chest
caunol be considered abmormal. ~°~ - st B et

“There Is obvious disparity between the standard of physical tness required
for an air pilol and that required for life lnsgrance el ordimary vates) ime
dividuals reaching either standard can be classed 38 ' normal,” yet many attain.
ing the Jatter standard have never epproached the former,

Thus, within limits, various gradations of normality may be distinguished,
and correspondng stendards constituted without inaccuracy, the precise slatus
of any standard being determined by the pur for which i% is established,
Far the purpose of tiis enqguiry the standard adopted has been that evinced
i sny large grovp of {'wjng under similar environmental conditions,
apart from work in dusty occupabions, ay those of the group beiug considored,

hig is neither a high standsrd por a very low standard, but the Average stan.
dard of wpormality displayed amongst the industrizl population of this
country. © e - ) . e
. Radiographic Exawination o} the Lungs.~In addition a careful radio-
raphic exgmingtion of the chest was made in many {183) cuses, the necessity
%ur which in invcsti}gat&om into the effects of dust upon the lungs his been
omphasised repested yulg varions authorities. It was not, of course, fessible
to obtain fechnically sufficient radicgrams of all the workers examined, derived
Ay they were from ies over the couniiry, some in districs remote
from & radiologicel cenire. The mode of selection was gdictated by the peeds
of the situation, with the object of elucidating maferial points gormane 1o the
iuvestigation, e.g., the elacidation of complicating aflections, in measuring the

‘I_'.‘ | - Ty
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extent and progress of the lesions and locating the poins ay which the eariiest
ra.dmgméahm signs appear, apd finglly as a check upon the human facter
presented by the examiner himself, e

- -RR3ULTS oF T8 INQUIRY,

To anticipate, examination of tha dats collected in this investigation leads £
in the conclusion that the inhalation of asbestos dust over s period of years
results i the development of a serions type of fbrosis of the luags, - 7

. Asbestosis—ihe Pulmonary Fibrosis of Asbestos Workers.—1It is helpful to
vitualise fibrosis of the lungs as it oceurs in asbestos workers as the slow growth
of Bbrous tissue {scar tissue} between the air cells of ‘the lung wherewer the ine
haled dusk cones fo rest. YWhile new Bbrous tissue is belng iald down Lke 2
spider’s web, that deposited earlier gradually contracis. is fibrous tissue
is pot only useless as a substitnie for the air cells, but with centinued inhalation
of the causative dust, by its juvesion of new territory aad consolidation of that
already ocvupied, it gradually, and literally, strangles the essential tissues of
zhsiquSO: . " \ ’ = T N 4

T comumon with other essontial organs of the body the lungs bave's largo
teserve of tissue for wse in emergescies and to permit of a diminution-of
functlopal capacity due to advancing age or disease. For this reason, and,

‘. Jeesuse fbrosis of the Jungs is essontially a foenl disease, it is only when the
fibrosis Emgresses to the exient of obliferating this reserve, that undue short- -
ness of breath on any oxtra effort draws the worker's attention to the fact that
his health is not wkat it ghould be. The other symptoms of the disesse such
s couph &1e equally unassuming, and are readily ascribed to some common and
frivial gause, 0 0.t TS TR o JE

From thia point the progress of the disease is more Tapid, since it is now e
encroaching on the remaining scund fissue of the lungs, alrsady only Ijusl. saff- R
cient to waintain him o his ordinary daily activities. Ultimstely, if no acute 7%
respiram?' infection has precipitated a fatal termination, a stage ¥s reached
when Lha iungs can do little more than maintaia life, and the shortness of hreath e
becotmes extreme. ' ST B A

In jts main clinfeal features, thereforg, the disease ressmbles silicosis, as
might be expected. Yt differs from silicosis, however, in the mode of distei~
hmgion of the fibrous fissue in the lungs, in #ts more rapid t_ieveloipment, in ity
radiological features, and, fhere s some yeason for believisg, in a Jessened ™ -
snsceplibility to the supervention of pulmonary tuberculosis, the liahility o
which disease Is so definitely an added hazard in stheoslss = ~r.

The dxbevtos Bodies~Fu~the Tungs of Those exposed to ashestos dust .
sngulay particles derived from asbestos,” and spicules of ashestos” are foun A
o microscopical examination, and slso numbera of peculiar bodies described

Cooke and Hiil' and Stuart McDonaid®. They are yellowish brown in eolour,

of elonpated, bead-like form, often with hulbous ends. Cooke’ und Roodhense

Gloyne® independently demonstrated a mineral core in these bodies, “evident}

derived from the asbestos fibre. Stewart and Haddow™ have also demonstira
their presence in the sputum of asbestos workers, These'bodies have not been
found (o ocour in any other human afsction. * They have tvon fouwnd in the
spatmn within & comparatively short time affer oxposure to ashestos dust, and
in the absence of clinical or rediclogicsl evidence of ry fibrosis, their

€y . . R -

rosence cannot be faken at present gs indicating snything more than previous
&hn}nbiq_ﬁ of asbestos dusk.  * joai . =3 ) P o
" The Incidende of Pulmonary Fibross in Asbestos Workers.—The extent of &
the risk £0 dealth associzted with exposure to ashestos dust under present indus- - aF
trial conditions may now be considered in detail. o . .t
Of the 374 workers of both sexes examined, 105 were found to bave a diffuss &
torosis of Yoe himgs attributable to the 1nhslation of dust, Ten of these, and A
one other i which there were. esrHer signs of the sams pondition, bave hesw >
exciuded from further cotsideration, inzwmuth that it was felt that previous S
work in other dusty oocupations, such ss quarrying, and coal miniug,.may have e
been the prime or & contributory factor in tho development of the puiménary . %ﬁ
tesions found. : R . % S
s _ e e oo R R ?'
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Thus, 85 of 363 workers, or 96.2 per cent. showed & definite fibroais due to
asbestos dust, _An additional 21 were found seith precursive signs of this discase,
but these arve given no weight in the Lgauerat concluslons, which are derived solely
from examination of the 85 cases of definite fbresis, B

Of the 133 radiographed, 82 presented ra&io§raphimi signs of a diffuse

fibrosis, and in & further 95 there were suggestive radiclogical changes not
defnitdly gifiuse Bbrosis, 1p 10 of the former group and 3 of the Jaller the
changes were possibly referable to prior work in other dusty occupations o W
othier cause, and they are therefore excluded, leaving 62 cases of fhrosis and 22
with signs suggestive of early changes in the lungs due to asbestos,—suffcicnt
radiological confirmation. e . ;

! -1

.~ What inferences should be drawn from these figures 3—Cerfainly not that
96.% pex cent, o roughly 1 in 4 of theseat gesem exposed to nthestos dust in thelr
daily work have fibrosis of the lungs. mentioned previously the sample
examined is loaded with a greater proportion of workers employed § years and
over than obtains in these sections of the industry af the present fime (Tables
1 and 2 above), and as shown in Table 3 below the incidence of fibrosiz incresses
with the length of employment. Therefore in order fo obtain 2a approxima.
tion of the geveral incidence rate of fibrosis in these sections of the industry &
carrention must be anvlied ao this accouat, Applying the yafes shows in Table
& to the Agures in Tavle %, it appears that the genersi incidence rate of fibyosis
of the lungs amongst those employed In these sections of the Industry is rathesr

-0

less than 1 in 8, or, excluding those employed under & years, Tather Jess than

103, v .. . ‘
Further corrections would have been if the szmple had included
an undue proportion of workers from the more dusty procssses, buf this was
found not to be toe case. tAlso bo correction 18 reguired on zwcount of diferin
age Jistribution since, az will be seen later, the incidence of fhrosis s unadocte

thereby. Sex bas mo effech, it Tee Lot poeron epros ke

I

5

Thess general incidence Yates are convenient merely es"=é§brdizég" % rough
ust at &%&

indication of the inherent risk associated with exposure to asbestos
present time. They have no permanent value either as an index of the peperal

risk of fibrosie in the industry from year to year, or ag a measure of the risk.

in any particuler fac or group of employees, This must be so sincs .ot
only wiga:he_&istrjbut%g of workgrs in !.bg industry accordibg to process and
length of employment vary fyom year ¥ year in accordance wisx trade devglop-
ments, tut the increasing spplication o! methods for the suppression of dust
will have a cumulative effect in reducing the fbrosis incidence rate in future
years, : ’ .

- Bftects of Age and Longth of Employment.—Table $ shows the distribot]
of the workers examined according wpllggtb of emplo t:ﬁi. :n a3 ?raﬁ:r;bazhﬁx;

distribution sccording to age, together with fhe incig::me rates of fibrosis in

each case.
v — - . . P
Tast® 3-Ineidence of Fibrosis relative to Length of Employment. .
_':,‘_ PR ’ £% I . Casox of i’ihmi& ‘. L Avatage aglg.in. yeazs,
",,P::uu o] =, Fumbpr et " - -
ployed. Fxaminad, ' Group Ot Group lew o K
. Numbar, Tncidence par oakeh Of easppof
- et A e ., Seet of Fibrouie, ?’5'_‘”“-
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TasLe dlngidence of Fibrpsis relative o Ayt

] ‘ s 9“:. of Fibrosie Aveznit iens;:;!‘:mp!cya?eat_
. " Nurmbar e -
- Ags Group, Exavatned. o m Group Of Grouploma ] oy = = 0 °
el ubar, incidence per ovaad = il
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These tables indicate the outstanding importance of levgth of employment
{and hence lengih of exposure to dust), and the negligible efiects of age, on the
prixiuction of fibrosis. ) R LI PPt
: Thas age groups 36/3% and 5&{59 {Table 4) have incidence rates ol 50 per
oept. and 37.9 per cenf. respectively, not & wide differepce, since the groups
include workers in various processes exposed to different concentrations of dust, .
Mareover, the sverage leapth of employment in these dwo g ﬁ’ excluding the
cases of fibreais, is almost identical,” bus considerably less :, the “mverage
for all the cases of fibrosis {13.5 years), R PP Vi -2 e N1

. It appears also from the same Table that no special suseeptibility to the
development of Lbrosis is shown. by.young persons, unless it is considered that
1he figure of B.7 years, the avesagelongth of employment of the cases of Sbrogis
in 8ge group 20/28, has been shortened by increasaggusee tibility of under -
20, . As, however, the average age of this group ak cases of fibrosis ig 26,7 yeaxs;
and also betause the establishment of fibrosis does not necessitate immediats -
resiremant, from work, this is largely discounted. . T aeae pey %,

. Colwnn & of Table £ also shows a general irvegularify which, in| itséif,
notats shrongly ta the negligible efiects of age in the production of Sbseeis. .ph.,

- Tuming to the effects of length of employment a very different picture is
seen.  Table 8 shows that after & years’ exposurs,: the incidence rate mounts
rapidly, and after 10 years increases almost in geometrical progression, ~ ..~ i1,
. Effect of Work sa differen? Processes~~There are: insuperable difficnities
. in ascerfaining trustwaorthy figures of the precise incidence of fibrosis amongst
¢ workers in paxticular asbestos processes.  This Is the result of the common

“pravtices frthe ndustry of booming many processes in one room, aud 6F workers
transferring from ouse process to another, These two factors, the influence of
dust from peighbouring processes, and prior work in other asbestos processes,
opexate o obscure the effects due 1o work in any obe process. © 7o o . dr
- By distributing the workers, bowever, according to tha process in which edch
has been Jongest employed and grouping similar processes togother, it is possible
1o draw earinin broad concluyions as to the retadive efect of work in &ifierent
ses. In this way groups were cbiained as follows :—

Y -

¢+ Y1) Crushing, opening, disintégrating and. mistng.” © w8 e
: g} gaf&in g’ pe‘_' ‘;'t,du-.;.h} ° " fg . . .-.g LRI CR Y
= pinning, twisting, doubling, plaiting, efe. H A
.. {4} Dnsulating mattress making, g mg A
Fraler, -55) Weaving and associated processes, L BRI -NES Sae s :
e, TT{0) Miscellaneons provesses and remaining wuclassified workers, oot :

Lo

.- The cutstanding point brought ot in this way i$ the relatively v
incidence rale of ﬁgmsis in group 3 {termed spifxlfrs * for eohvgn"iee::ge) as } -
compared with each of the other groups. There is some indication alse that . { .
amongst “* spinmers * the diseass takes longer to develop. Study of the radio- ! '
grams, slio, reveals further lndications confirmatory 0!'?;&&. Meoreover, esiima. ||
{ tions-of the dust content of the air is the miW of thess ses and \;
ip that of cthers in the various grovps show that the evolusion of ust in group - 1-
3 is also relatively low {Table 5). ... et Ay S ey -l
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'In fact, the history, and the medical and radiological features of the cases
of fibrosis, together with the results of comparison of the dust sounts, all con-
vritate 1n sorne degree to the view thal with cmnlﬁmﬁvaiy fow concentration of
dust in the neighbourhood of a process, the resulting cases of fibresis amongst
the workers in that process are lonper in developing and remain Jonger in 2
milder stage. It follows, therefore, that in such cases the rate of accumulation
of dust in the lung hag not greatly exaneded the rate of slimination, aod &
further point of great practical imgortmce smerges, namely, thet in order to
prevéntetha full developmeant of the disease rmongst asbestos workers within the
space of an averags working lifatime, it is necessary to reduce the concentra-
tion of dust in the air of the workrooms to & figure below that pertaining to
spinning &t the $ime over which these cases were e : . X

Nof only does group $ show the fowest incidence of fibresis, but it forms
the largest individual group in these sections of the industry-.about one third.

Relative Dustiness of Various A sbestos Procasses~Waile some reference
hery to the varying smount of dust seoived by the different processes is necessary,
the causation of g;ese differences and methods of suppression of dust are dis-
cussed in Pars IT of $his Report, . )

Different sghestos processes do causo the evolution of different amaunis of
dust into the air of the warkrooms, and, undey present corditions, the difference
betwesn the least dusty and the most dustgeggrocesses}s‘ve;y pronounced, "

In some processes the production of asbestss dusy is ivsigaificant; in a second
group dust is continuously evolved but in relstively low twncentration, as in
spinnings it a thivd group the evolution of dust Iy vontinucns and in high con.
centration, a8 in dry cloth weaving; aud ip a fourth group much dust is dissi-
g;fa;& ig l?!n::f.s b:f short duragion, 2s in emptying the fibre frem settling chambers

a7 s ‘ s .

Seme additional dafa were obtained by wmeans of a limited number of
derarminations of she dust content of the air at the breathing level of opera-
tives engaged iu vatious processes, with the aid of the Owens” Jof Apparatus.
The figures in Table § which were calculated from some 50 deferminations,
give a rovgh ides of t‘i;dgeneml dustiness of the processes concerped, and also
of the effect of loealised exhanst ventilation wnd dawping in zeducing the
concentration of dust in some of them. The counts in other processes are
expra%;e& Proportiooately to the spinging, plaiting and braiding group, taken
&9 uDity. " ) i '

Tt swill be geen from this Table that the dustiest processes zre opening {with

old fashioned teasers), sieving (with no local exhaust ventilation), and shovelling -

or otherwise handling asbestos fbre, with a comparative figure of 2.84, The

heaviest.counts of all were found in fhis group, in sack filling by hand in =
- attling chamber, The comparative figure hers was 6,84, bot the record was
Hemge, sAtk rack-Gamping together of the Just particies, with the result that
the tofal dust count arrived st was un&mﬁ)tedig tootow, . ... .

Next in order is dry cloth weaving without the application of localised
exhaust ventilation, with a figuve of 1.99. This is undoubtedly a dusty process,
and although locel exhaust ventilation reduces the count al the breathing Yevel
of the weaver, much dust stilt escapes Into the workreom. . Weaving: cloth
wot, not serely damp, reducss the dust count to 8 remerkable degree. Column

Taery Relative Dustingss of various Processes and Effects of Localised
Ezhaust Veatilation and Dawp Methods in suppressing Dust.

I

Wearing,
theen i a
Hpioning, . Cloth. E Band, M Making Opening
Henidiug, c‘*-“fg‘ - : [ewormnam— "Y1
Pisitiog, Pry, ' - sendfiog
withont'§ Bt Bre, ey X N
Tooat §IE IS b with wifhous | Dff | Pams,” | without
axhonys | TeRtib o Without! Wy ., Jocal loonl with ®i $oexl
venttl, § - SHOH locel Tocal el eanust Wet. exhenst exbaogy | exhansd | exbanet
atiod, v::}:‘ l‘tr ':::l‘i’;-‘ vebiile ventil. § Yot | wentile i owenlil
. tfor ] xtion I'I Bl I athon, § Mo | aliem. anon.
s ‘-3-3'_‘! T tes o rod | sk Feet o] s f yies tf ool les . ..‘33.:3"(. ;

¥ Nota thet hore the axhanst rentilation menns specisl goneryl vanibation of the muttrasm arking werk.

routet, 0of hocelited at the woek benchen
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7 for band (i.e., narrow) weaving, wet, is not accurate since the figure bas beon
raized by dust from a nsighbouring dry cloth oo, - .7

Mattress making without any precautions, such as oxhaust ventilation,
or camping.floors, tables and cloth, follows pext with a figure of 1,88 (See °
footpote Table 3), Apiiioahron of exhaust ventilation, and damping reduces
the figure considerably, hut it mey be that the Sgures in columns § and 18 are
100 oW, since counts for some s idiary processes, such &s buitoning, sewing,
and cytting out, are not available, .

Tt will be observed that carding, although essentlally & very dusty process,
produced a comparative fighre of only L.I7. ‘This is due in part to partial
enclosute of the working parts of the cardicg machine, but is mostly the resnit
of the application of local exhanst ventilation. . -Moreover,.the figure does not
take inta account the extremely dusty dperation of stripping, “.. - .4

Relative to the comparative numbers for the other different rocass'ras._the
figure of 1 for spinnini, plaiting and braiding is probably rather foo high,
owing to contamination by dust from ueighbouring and more dusty procssses.

Samples of asbestos vary much in chemical constitution and dphysicai pro-
prties, and of tho three main varieties, chrysotile, crocidolite, and amostte, the
aiter ¥wo, in the opinion of experienced workers, nsuail;;\tgive ¥ise to more dust
than chrysotile in’ the textile mavufacturing processes. Na evidence was found
& indicate that any one of the thres varieties is more, or less, potent than the
otness o E‘Odﬂeing brosis, Uther factors, such ag concentration of dust, being
equal. peculiarity of the asbestos fibre is that it first fragments. longi-
sudinally, and apparently this process can go on indefinitely, since theie ig no
uitimate fibre comparable fo & vegetable fibre such as cotfon, - &+ it i 1ot
" Concentration of Dust and Length of Bwposure ‘Necessary to Produce, )
Fibrosis—From the data o far examined it sesms clear that Abrosis of the
lungs i8 a 'definite occupational risk amongst sgbestos workers as a ¢lasg.f |
Fuptbermore,- it appears that the risk falls most heavily on those lopgest emy/
ployod and on those engaged in the moro dusty processes. ~ - - .

- Rome further considésation of ‘these two impirtats factors, Jesgih of em-
ployment and concentration of dust, is desirabls, Obviously, to some extent,
they are interdependent, since, assuming that's specific quantity of asbestos
dust must be inhaled o produce a generalised Hbrosis, the fibresis will result
from exposure for & period of time varying with the concentration of dust in thel
afr breathed, . iy o B ow i Beee 47
Simson" reports the case of an ashestos milk worker in South Afriea,”
4posed for 12 months to & very Qusto_g atmesphers, 'whoe died from 2 rapid
mﬁmicm_ ogis; #ections of the lungs showed, apart from the changes due to tuber-
culosis, & moderately marked Bbrosis. Barten Wood and Page'’ report the
case of am msbesios spiuner, ewployed 15 mombs, who died from a geoeralised
tuberculosis, 8 mopths afier ceasing work, In this case a Jittle fibrous tissue
was gensrally to be seen surrounding the ashestos fibres found.in the hmﬁ
tissue, but there was no gross fbrosis. It scems probable, therefore, althoug
fuciber research is very necessary, that not only i3 2 certais minimal quantity
of the dust required for the production of a gensralised fibrosis, but that inhals.
tion of the dust in high concentration results in the production of a more marked
- degree of fibrosis in a shorter tima, than when the concentration is Jow,

Tnvestigation of this imporfant mmiter—oeoncentration of dust and length

- of exposura nece to produce fbrosis—-from tho clinical side is besel with -
Lifeuities, one of the wost enfusing being that the existence of 4 clinieally
revognisable diffuse fibrosis Is quits compstible with coutinued work in the
industry, and, therefore, the cases of fibrosis discovered in such an investigation
ag this nre in various stages of the disease, with the result that the "polnt at
which they first became recognisable clinically cannot be sscertained. : e
.. n= Despite this, some confitmation of the bypothiesis that the Yength of ex-
posufe t0 asbestos dust necessary to produce Bbrosis varies invéxmlg with.tke

congentration of the dust in the air, within certain low and high limits, tnay
o gptained, . . 3 e L dem] - e e D LAliwemaIhR 0 -
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Table ¢ shows the average age aq& leogth of empioyment of the cases of
fibrosis in the groups of processss previcusly deall with (p. 11} :

L

- Tawmz 6. e RENT I
¢ T
Caaes of Fibroslh, 22l ™
.. -~
. Procese. i : . p Ll P
= . = VETSEe LAg &
< ) Averago Age, ;. Bmployment
1. {rushiog, openlng, disintegrating, mixing . £t o andl oy e s e
2, Carding . - e s v vor 3-8 - 1101 S
3. Spinniag, twisting, doubling, plaiting. &e. o . 8700 - 4 L. 00 BT o v
4 Mabtren making ... . . - be I 33007 7
&, Wearicg and sssocinied pracesses v e 430 . 1Y, .
& Miseellanoous processca xnd remmiving ue- '3 13| 138
clexsified workers.. ' o
oot e e e e ! 338 -,
F -

The much Jonger average period of employment of the cases of fibrosis
in group 3 as comgare& with the other groups will be noted.” Thers s alse
jeast exposure to dust in 'g'mt:g 8. It seems, therefore, that in this groud a
ioagtéxl' period clapsed befors the fibrosis developed, or that it progressed Jesa
Japgly, - . ’ TR s o LY
- This is the more appatent if the incidence rates of fbrosis amongst workers
smployed in the procestes in group § are compared with the corresponding rates
for workers emp! gfnd in the more dusty processes comprised in groups 1, 2, 4, 5,
tsken together, ‘These rafes are sef out m“i‘ah‘ie 7. T edVE
T I - R e . ;{gt“;i
FasLs 7. Comparison between the Incidence Rates of Fibrosis amongst Weskers

smployed in Group 3 (less dusly processes) and the’ Incidence Rates
amongs> Workers employed iu Groups 1, 2, 4, 8, faken logether (more

) o, sty processesh .. YD :
. : Yease Exrorzn, . }"’_“.‘“
¢ - Dl 8-9, 3814, 1518, 20 acd over. '

- ol 4 1§ $is 1 4 b 4

3 .E_E ¥ Ehg 82} 2 £ 35 E.._g Sfi 19 ,é

o £ :-r;, g g :-,: 5 5 l;é ~§ g ;E E ?. :; r1

JomiEmiE 1 OSEERIR 1 MR 1 N]TeIE | IR

#9413 % gt 3 T ojehE e ed 318 g g
. Rax Peri 1 IPax Par Per
cenb, eout. i dent. cent - sut,
Qroup T ... wed | B0 0] — {40 | 2} 3¢ 30 18T EALE 4 ]aBe4 $f 43807
C O Groupsh, %, 4,6 |47 o] ~ieaimtliser as{sepeo | sfrrlnafnisde
(taken togather), - . : i

Geoup 8 m Bpinaing, twisting, doubling, plofing, ebe,

Groups I, 2, 4, 8 ™ Srushing, ¥e, carding, matbrade making e woaving and aesccinted proctsek.

It will be seen that, after § years' employment, the rates are cousistently
much highar amongst those employed in the more dusty processes, and, whereas
the rate is high from about b yesrs onwards in the more dusty processts, it is
rot untif abcu% the 15th year of em%iuymenf. is reached in the less dusty éﬁ)rocessea
that the rate for the Jatter becomes high, and approximates to that reached after
about § yexrs' employment in the more dusty processes, s AL
- Exposure fo diflercnt concentrations of dust, together with the éffect of
the recognivion of the cases of fibrosis in different stages of the disease, also
‘wflord an explanation: of the widely differirig lengihs of employment of in-
dividual cases of Abrosis, which ranged from 5 years to over-80. -While no’

definite case of Librusis clearly due to asbestos dust was found arongst workers -
l with less than 5 years exposure, the possibility of such cases ecctrring with

1‘1=_Iil
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exposure to high concontrations 6f dust cannot be raled cut. ‘Three cases wers
found with 3, 8} aud 4} years work in asbestos, respectively, but ha eacn there
Was previous exposurc to other dusts (see p. 10}, = :

Support for thiy view is provided by (1) Professor Beatbic’s experinents
previougly mentioned, which demonstrated that the lungs of guinea.pigs ex-
fﬁedf i?n{, ':g anif §7 hours to s,sbesmsnddtu}r_t sbowetéal "Ideﬁnzwl celiviar prov
ifgrat ough not extensive, & is is cerfainly a preliminary sts
in production of mgsis “i {2}5’ Simson's case mmﬂfoneé} sbove, a{:d hg!:
repork in the same paper on the lungs of & guwen.«?ig exdpcsed ?}' IMavrogordato
to ashestos dust for 100 hours during a period of 58 days. On the desth of
the animal {from cxuses cther than sshestosis) some 32 months later, sections
of the lungs showed a slight generalised fibrosis, In commenting on the ammount
of fibrosis found, he states that * a compazison between the human cases gad the
experimental animal ehowed that the fibrosis wag more rapid and extensivs in the
human cases than in the experimental apimal,’ and again 7' the amount of
fbrosis in Owo of tha human cases was gmt@ rapid, 2ad if due to the presence
of asbestos dust, the initial rate of production was rapid when compared with
present day non-infective silicosis on the Rand ™y (8) dots from ¢ais investi-

ion, in which 21 ¢f the 863 workers showed signs suggestive of commencing
fivrosis {p. 30). Of these 12 bad been employed for logs than 7 years, and 6,
. for botween 4 3ud & years,, - afiw - .. S50 L v gl ime

* Toe swm up, therefore, it appears probable that concentration of dust and
lea‘it;h of exposuie us {actors in the production of fibrosis are interdopendent
within certain Himits, While it seems necessaty for the production. of gueralise&
fibrosis of the lungs that & definite minimal guantity of dust wmust be ‘fnhaled,
the fower tho concentration of dust in she air breathed, the longer the lapse
of ‘time before the fbrosis is fuII%1 developed, and within a certain limit, the
higher the concentration of dust, & t Geve
an% the more intenss the involvetnent of the lung tissue.- =='.-:_.:-=-'};t e a._li RN
SR Cewset TR T G R BFPE RO v e Soat el B Lol slday un i
If this hypothesis is correct, and Lhe_evidcneeéﬁomta to 56, the praciical
inferences are of vary great importance, since it follows that the application
of measures reswiting in the reduction of the concentration of dust in the sir
in the neighbourbood of gusty ashestos processes will cause, firstly -8 great in- .

‘}n

e sooner Lhe Abrosis becomes fully developed

crease fu length of time before workers develop a disabiing fibresis, and .

secondly, the almose fotal disafppmme of the disease, zs the measures for
the suppression of dust are perfected. ' R R

Disablement produced by the Ashestos Fibrosis~~-Regarding tbe nmount
of dissblement prducedvol?' the developmont of pulmonary fibrosis in ashestos
workexs, ~For ‘& “Watpber-of ~years this -m--mmﬁing%(f alight, svep.xnote sn than
is generally the case in silicosis. This s pazily due to charactér of the
disease, end partly to the nalure of the work, wiich in the msjority of these
processes does nob involvs much physical exartion. The affected person may,
and often does, continue at work with cceagional intermissions, latterly, due to
exacerbations of bropehitis, until fhe condition is advanced, although be suffers
increasing imconveniences from shertmess of breath, on exertion.  Home- -
times a terminal broucho-pneurnonda, or otber acute infection, commenoes while
still at work, and there is no Jong peried of invalidism, - K ce

B R

There is no doubt but that Abreéls of the typs prodiced by asbesice eath of |

itself lead to complete disablement sud to a fatal lermination, and this in the
absence of a superadded tubsreulous infection, o4
- Baptioulsrs have been collected up bs the end of 1828 of 10 cases in which
an advanced degree of the ashestos fibrosis without tuberculosis was the |
primary cause of death. - In 9, the cause of death was verified by post mortern
examingtion and in the IUth, repeated clivical, radiological snd sputom ex-
aminations confirmed the dizgaosis, 'In an ilth case, post mortem examination
showed that 2 lobar pueumonia had supervened upom lungs slready the seal
of & moderate degree of the asbesios fovosis, Wikh oue exception, sl] these
deaths ocoursed 18 the years 1927-20. . . T C T T
“The length of exposure to asbeslos dust in these cases varied bebwesn § and
24 years, - ot T
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It is not suggested that thesn fow fatalities, in which the cause of death
has beon verified by strick enguiry, are any criterion of the true cfiect of the
discase on the mortalily rates of ashestos warkers. Qihets axe known (o laye
ceourred in which the existencs of the asbestos fibrosis has been determined in
Jife, but no post mortem examinition hss bpen possible. © - . .-

Frogresy and Duration of the Disease~The rate of progress and duratich
of the dizease vaxies within wids limits, 'With continued exposure & high
concentrations of dust, the Sbrosis may be fully developed in from 7 to & 8{3&@,
and pizy cause death after dbout 13 years exposure, exceptionally in & shorter
pex. On the other hand, with exposure fo 28 concentrations of dust, e

eriod of maturation of the fbresis muy be extended to 15, 20 or 2% years,
ere are definite indications, derived from the industrial histories and ex-
smination of workers, that » diminution in the concentration of dust in the
sir bresthed, either by cbasge of employmens from & highly dusty process fo
one Jess dusty, or the effect eig:mha&s ngll for the suppression of dust, resulls
in a prolongation of this period of maturation of the fibrosis, except in the
late of the disease.  While this Is so, the existence of a clinically re-
cognisable degree of the asbestos fibrosis in any individual iy an additional
_pﬁnm factar in the prospects of recovery from =y atute infestion of tie
dungs, such g3, pneumonia or hroncho-ppewinonia, | ) Y

Association of the Asbesios Fibrosis with Pulmonary Tuberculosis.—Ak'

previcusly mentioned {p. “2, siticosis, “ihe fibrosis of the lungs due to the
1ansiation of Iree siltica dust, has an ushe pg association with pulmonary
tukerculosis, in that there is & much ingx:meg iability to the snpervention of
the Jatfer disease amongst silicotics. It is of importance, therefore, both from
the point of view of the individual worker, and in its bearing upon the scope
of the preverive measitre required, o emquire whether Chere 'is' & gimilar
Habitity atiached fo tha ashestos fibrosis, o o
© %t will be remembered that in this investigation the examination of workers
waa restricted fo those at work at tha time oﬁhs examination, and, tharefore,
a pumber of advanced cases of bbrosis, sud & number of oases of pu.lmonarg
tubeyeulesis—with or without an sii)esme fbreads in additiop-——whe ha
either given up work or whe were off work lemporarily, will bave been
missed, Morcover, the supervention of s tubcrenious infection on 2 lung alread
the mibjest of Ghrosis produces anx increase in gymptoms, previously unnoti
or disregarded, and induces the worker to seek medical advice. Fe is then
appropriately advised to give up bis dusty employment, migrates from the in.
dustsy, and may or may hot accept sanatorium freatment. - :

", Thus there tends to be 2 drift of such vases from the Bbrosis producing’

tudustey. ~ In fact, during the course of the investigation, information was

obiained of a number of persons, preyiously pmployed it asbestos, who were

¢ither 2t home or In sahaboria, suflering from chest complaints.

Precise information as to the incidence of pulmondry twberculosis smongst ‘

asbestes workers cannot be obtained therofore, in the sbsence of periodical
medical examinations i the industry, without prolonged enquiry involving the
search of the records of local sanatoria, tracing workers known to haye csesed
work In asbestos, and examination of death certificates, and of the sickness
records of frms, whers these are kept. - )
Nevertheless, with these reservations, the data obtained in this investigation

did pot discloss any culstanding susceptibility o pulmonary fuheroniosic, either
amongst ashesios workers as a class, or amongst the cases of fbrosis. ‘
. Summary.—The cutcome of this investigation is to establish the existence
of & definite occupational risk in the asbestos indusiry. This takes the Yorm of
3 distinct type of Ahrosis of the lungs, resembling silicosis. in {ts wain dinicat
sspocts, but differing from that disease in the mode of distribution of the
fibrous tissue in the lungs, io its ‘rad:oicgalgai features, in tho enhanced rate of
development under aver:}ﬁ:‘e conditions in tais country, and as far ag the evidence
goes, in & Jower susenptivility te the superrention of pulmonary taberenlosis.®

- “The ashestos fibrosis results from the inhalation of zshestos dust, the
proximate csuses being concentration of dust in the gir breathed and tength

* Pha medital end. cudictagieal dats abtainad jn this latastl ation wilh bs pobtabed vhewhere,
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4§ exposnre 30 1. Thus fhe incidence rate is bighest in the most dusly pro-
cesses and ‘emongst those lohgest eimployed. "Age snd sex have o spparent
Jnflence op the production of the disease, -+ T - T Lt iz
© T iitenn S, e r o wean, | tumoe 2 S Meountdy mraleT e
5, FACTORS DATERMNING THE PRESENT RECOGNITION OF THE ASRESTOS...
Wil ST e T Lt e L HIBROSIS. ARE AT VR4 PICE

af-l
ooey L R . R

doe Comlpele . e ., N ' A a -
© Ut 3s of ipterest to consider why it is that this disease caly recently
attracted notice and become 2 problem in the industry, although ssbestos was

n $0, and worked by the aucients, . .. . R A
-~ ey facttrs comtribute th this position, soms Sependant on tae dawrs of
the diseaso, rome ‘on the phetiomenal expansion of the indusiry,” othere o8 .z,_iig

sdvanca of medical science, = T 7 TS SRS
. While achestos has been knowe eed spastodically worked for hundreds of
years, it is only in the §nsb 40 years or so that it has beon commercially exploited
to any extent,  Not oply that, but it s less than 80 yesrs since the great expan.
gion of the industry commenced. Even affer 2 number of years of steady expan.
sion, the indusury is still comparatively smell, snd he workery employed in the .
essentially dusty processes reiatively few. I I TR I
. -.The Insidious opset and unobirasive signs and gmptoim of tho disesse in
s entlier course, ity covert advante by imperceptible Sstages, its points of
resemblance latterly to fibroid tuberenlosis, with which infeotion it is sometimea
aseociafed, and the migration of those affected from the industry, have ali com-
bioed ta delay its recognition de sn'entity, and to Shstire e twossl agens. ? ’
#!fiﬁvqie tge of the effects’of sptcific dusts upon the lungs has been greatly
extended in

e past 20 years, but research has besp mainly concerned with the - -
more important and widespread risk associated with the Jonteining free
stlica, and enquixy into the efitets of other dysts had to wait.upon those invegti- =

- gabloms. [ Un T T g 0 o i e W adeae B0

. g s L S Premer s MadsGis; e ANERGeL T B

T i necsssary Preveitive measures include, first, those dii‘eéédﬁ'p&i&%aﬂj‘" a
towards the suppression and control of the dust evolved in manufsetyring pro; . |
c2ssey, which are sxsmined in Pact’3l of this Report, afd seoondly, measures =
directod towards those employed in the indusfyy, = = 0T . R

., These latter include the control of the disease by periodical medical examina. -
tion of the workers, by which those unfitied by health reasons are pravented from
cntering the industey, and cases of fibrosis and pulmonary tuberculosis .are
detected at the earliest possible moment.”. The ultimate and only reliable test
of the eflectiveness of the preventive measures adciptod in the industry will he
found 3o tho wiatistics derived from thé records of periodicsl medical exsmina-
tiom of the workers. - et L 5

They also'include the education of the individual, as In other dangerous’ -
trades, Lo & sanp.appresiation-of the sk, andvo e porsonal responsitifivy 1n Vne
prevention aud suppression of dush, - ;0. oW L el

. The profection afiotded by respirators is only partisl, and there is a real
danger shat the vse of them may give 3 senso of false securityl . Ashestos duet §
floating in the air contains a mwajority of particles of the order 2, and ‘uader)
many being only G.5x (wolbnv mc!z{ in size, In practice, the discomfort
of coustant wear, and difficnlty -in  speech, efz., resder workers very.
whwidling W vse this form’ of protection for any length of .time,-: Since,
however, & high class respirafor will trap 2 proportion of the large per-
ticles which c4n epter the Jung, they cannot be sald to he valueloss, bub can
aply be zecommended as # secodd lime of defence, amd not I substitusion for
otfier arevensive measures specifically directed to the contro} of dust as Dear s

ible 10 its point of origin. Under very exceptional circomstances there mey .. -
seope for the yse of the efficient type of breathing & 2, CUBPTisiog &
rask or helmet with 2 long tube, epabling the wearer to the purs air from
3 distance. - L AW T L et
:‘-.:;t' ;.“':‘-"5‘?’._' g p .‘.&"‘“ . ;f,._'rg}"g?:ﬂ:mn. 1""»“5 {0} wilrn m‘i‘i?%” To -
.+ ¥rom consideration of the nature'of the processes in the #sliestos industry,” " -
and other relevant matters, it is felt that the outlook for preventive measmires is wir
g0k, ff‘lm_j; 8 tavay that In the space ©F B Seeade, or thereabonts, the effect of (.. + il
377 SR e . - I am W ' 4 St
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epergetic appfrcasmu of prevmtwe measures should be apparent in 2 greah reduc-
tion in the incidence of fibrosis,
. An immediste temporary rise in the mc:&ence rate is probabse, due o the
* accumulated damage, partly a legacy of the war years, but mth the pussmg of
the peak, 3 steady fall chould ensue.
Much genergus assistaoce has been received from many sources during
course .of thix investigation; these ara grateinlly sckmowied olsaw m
i8] thanks are due, gi?owam, Dr. E: W, Twislog of M r aad Dr. |
. Tattersall of Leeds for their m&: ‘gensabse experf. assistance in the slucidation
of the radiological features, to Dr. W. E. Cooke, Professor M. J. Stewart, and
Dr. Roodhouse Gloyue, whose researches in the same feld are well known, and
to Dr. I, M. D. Grizve fer information from an uapublished sm&y of a group
of ashestos WOrkers. R wo g - Nl
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" " _ —-Immnvcrxox :
Tha asbe.sws mdustry hay developed greatly in recent ears and conti

to expand rapidly, mainly becanse of tgo de:ian ds of thj; mokor, e?eﬁtr?ciles
engineering and building Industries, and of the increasing au.ention now p&id
to the insuiation of sfeam plant to pmmote fuel economy,

- Asbestos products xny, for convenisscee, be dmde& mto seven main
grcus--w S M e :

: o

-M-fk‘ﬂ'-ﬁmdiﬂwm

rﬂta&? -{, i{; e T Y IS Y '.:-""_ . . - el ‘.%._.;;‘ U :

{a) Yarn and ciot,h R T T i

Nm(bfﬁ%ﬁo 3, paper, ‘ashestos-con s buil "

ar paper estas-eemeat sheets,’ t:ie.s, d oth - :

o J,iﬁg materials, sheet material af rubber or bzf.um:nous msiim?esegozgi :

v g L AENIL LRIFE, ¢ LKA s Ml o SEATI A A ey H

_f._,_;,; e ¢} Ipsalation matens.ls an& a.rtmies. 3 -f o R -,-j .<: )

e w3 - {6} Brake and clutch Haings, o 07 v e o ’ H *

¢) Packing and jointings, el

~- -« {f) Asbestos. ws'excd Jelectrie wnducﬁors--eiectmdes

= b cablee _and

ik (g} M:scciianeous :ncimimg woeided electrical snd other 2oods,” ete,

o Some factories make both textiie "apd ponextile , goeds. So-called -~ i
** Bberized * ashestos, i.e., opcned or brohen -up mabenai inoa fme ﬁock-'{:ke' SO
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condition, is manipulated, unmised with other waierials, in largs quantities in
the factories included fn groups {a}, (8), and {), and 0 a much smaller exient
in some of the other factoriey and workshops, ' :
. {d) Asbestos yarn is woven into cloth for insulation mattress coverings, it
sulauing wrappings, &lberm%:matarigi, fire curtsing, fire-smothering biapkets
‘ and fre-resisting clothing. Narrower woven material is produced for beiting .
for conveyors, breke linmg.:e and insulating tape. Some asbesios cloth is
rubber-prosfed for use in manufactuze of steam packings and jointings.
Basides its main nse for weaving, ashestos f'am is braided snd pleited for
use ¢ packing, and alse for insuleting materizl, Spools of yarn are au&phed
to factories%n which electrio cable or electrodes are made, and polished fhr
for the completion of incandescent ‘mantles, coe e e
© (8} Ashestos millboard and paper are mesufsctured from pulp contsining
short fhre ashestos, by & wet method, like ordinary millboard and paper. ;
Asbestos-cement sheets, tiles, gubters, pipes, elo,, for buildiag and similar pur- ;
are made from wei mixtures of Portiand cement snd short fibre asbesios.
A syathetic compasition sheet is made {rom & rubber mixing, for use as jeinting.
Bituminous mixings coptaining ssbestos are made for swichbosrd panelling,
and other mixings for ﬂoonnés. . . . . Rt
{¢} Tusulation materials include fSberlzed asbestos; *' magnesia,” so-called
sontainiog abont 15 per cent. of fiberized asbestos and 85 per cent. of magnesia,
and other finely divided mixtures composed partly of fberized asbestas, used as
inenlating cements or plasters; fiberized asbestos stiffened into thick sheets, like
m. ., for Maing bul_kbinds of ships; shaped sections and slabs, moulded from
fherized asbestos or mixtures containing it, or builh up of corrugated asbestos
‘pat %0 85 to enclose air cells; matiresses, made of asbestos cloth and Alled with
uoerized wsbestos, magnesia, or other filfing, . sl
(dy Brake and clusch linings are chiefly garr.d from impregnated and
heattreated asbestos cloth, but also from moulded acbestos material. 7ah o«
{¢} Plaited and braided asbestos yarn, proofed asbestos cloth and com.
posivion sheet are used i making iackmgs and joimbiugs. . o < Twan e
{} Elestindes for welding work are plaited with asbestos yarn or govered | -
with & paste containing xsbestos. Some electric cable and wiring required to =
withstand hest src.gfmsed with ashestos yarn; field coils for electric machinery.
my u m.a-ppe& w’ asbesb(}s up&‘l.,‘. -- .-._I.‘-; I . .,...-:I. [N .r.c.l --\'-' -:::\ ‘.‘"-- ] ;__- . -
(g} Miscellaneons manufaciared articles or products, composed wholly or
partially of asbestes, include, in addition to moulded electrical and other goods,”
asgmm putty and powder, rubber hose plaited with ashestos yarn, and many
others. *. : .- . —a "
Apars from wanufacture, certain work I8, carried on s premises su‘b?ect
1o the Faciory and Workshops Acts, ag well a2 in other premises, which involves
ug or manipalation of asbesios or products containing it. ‘The insulating of
bouers, pipes, cn%:éaags, and paris of ships is the most important. Much of this y
'woréc is.done on board skip by coutractors who employ a considerable outdoor -
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G PURMISES.

" The factories and workshops included in {a) to {g) nuimber ab least 160,
of wiich 12 pre textile factories. This tota} is bawd on Hsts soppiied by the
District Inspectors. Y3 goes not, include the Jarge number of works where there
is incidental use of asbestos packing and jointing, ashestos-tovered electric cable, :
ar % finished goods, required for-completing other manufactures. # i . - ’

Thers is only one works in which the employess congerned with'ashest

exceed 500, on’fhcre are many smell %ﬁoe?:dm f’An?wgi&% bot asbauf;tg: employess, in
some Cases ORe Or LWo, are em ! swall ¥ 2 department
is fonid in & 'n_}:;u_x;mr of important facfories,. " - W e eﬁ""r-*:nm Rl .
1« ‘Textile departments ere usually well hovied in modern buildings. ~ A few ° . S -
of e dider textile factories ha?e{yheen improved rencnt.}yn-by'f.h;' %fi'ditione& : y 1;;
modesn buildings. In one case a badly housed sipell concern is in provess of -
removal L newly constructed premises... . :.tr.. ) Nt

> . “
- S m e Ny vt ki

. The asbestas-cement sheet faz‘:w:ieﬁ"hré*xiod;éﬁa premaises of large fodr ares, N L
nfty and spacious, in the main, single storey buildings. - The cable and electeode .
Jfactories are aiso modern-and geperally seatable.;, "+ L 0
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. Some smal] works, more particularly those engaged in making boller com-
positions, are upsalisfoptory. A few are morg operisiivd sheds, Suck promises
are difficult W keep clean, . I L.

' Some works are congested with plant and stocks of material, This m%‘;

“resaly, from inadequate accommodstion or a temporary falling-off in the deman

kit the effect on cleanliness is bad., The dust evclved in manufaciuting pro-
cesses 38 more difficndd to contro} i the premises are unsuitable, Far;mm‘;. if
erowded with plant of material. Clessing is not easily recomplished and the
dust iwmore concentrated. . R
" Ventilation.—The arra ents provided for vemtilating asbestos works
viiry a5 in other industries. %ust remaval systems, where used, effect & meagure
of geuveral ventilaticn, A number of workrooms in textile factories ave
veatilated by plenum systems, the air supply being warmind in winter, Over
head extracfing propelier fans are but lttie wed now and would be unguitable,
Tn one mattress making room sxtfaction fans connected to large averhead hoods
are used, Ext.rnction%y downward displacement, the air belag drawn throngh
openings in the foor, or pear foor level, has pot been met with, but has been
considersd for some weaving rooms, This system, if designed of e capacity
sufficient to effect a high standard of general ventilation, wauld tend to reduce
the dust in the genersl atmasphere at breathing level, and, with other safeguards,
be = possibie alternative to Tocalised exhaust veytilation. . I sould not be succes
fisl without cfficient heating, owing to tho rapid change of sir entailed, '~ /)]
Ssparation of Processes ~In roany Works several processes are carried on in
the same room. Jn the ahsence of efiective means of preventing escape of dust
into the alr, many workers sre subjected to a risk from which they would other-
wise be Immune, or to & greater risk than thai axising from their own work.
Tn » fow toxtile factories erushing 2ud opening plants are placed close to gpinning
sud ¢arding machines. - igz ng frames are ipstalled close to looms and wet
and dry wesving are carsied oo tlose together.  Tn nou-textile pretuises there is
more offective separation of dusty work and processes from non-dusty.. > .

. B.DEsCRIPTION 0¥ PROCESSES AND PREVENTIVE MEASTRRSD] £ -

. & complete accouns of manufacfuring methods is not sitémpted.” UAttestion
&msad fo the dust-prodncing provesses, & description of which, in

broad cublive, has been deamed necessary to make clear the eircumstances under
which exposure o dust arises, and the charscter and object of the yemedisi
soeasures already in wse or here recommended.. - DT
Somewhat importast changes are on foob which, it Is confideatly hoped,
will g{grtly reduce exposure to dust in certain hitherto dusty processes. On
the otber hand, certain devefopments, e.g., speeding up of lextile machinery,

-and the inereased 1se of ashestos in variohs industrdes, may intensify the dust

e

problem, if adequafe measures to d_g.a’i wiﬂhfbe ﬁ_us?. 8TE NG, ’f.a’kzn ' e
_ . BT - s {.?T:xrx'rlb-s's’:n' et o’ . T e
{a} Yarn and Cioth,

-+ 'T'he manufactuke of asbestcs yarn and oloth procesds on the whole like that
of other textiles, but thaxe are some important diflorences. Fiberized zad other

asbestos material is freely hsndled in .varicus operations, in -gatheri

72

“waste,” and in cleaning, Exposure, in some degres, to ashestos dustﬁ'% ) '

sommon throughony alf the factories, but stepe have been taken, exionding over
many yoars, to deal with dust produced ab vericus points, t.hoa%;htha RECESSARY
degree of efficiency has, generally speaking, 1ot been reached. Exhaust ventila.
tion plants ysed in, ths iwst.-eqp:pped asbestos Factories for removing dust appeat
to be a3 effcient as those used in other textile judustries, and to have bean applied
ovar & wider 8e3d.  As regards other safeguards sgainst dust, e.g.,. substitution
of mechanical methods for bandwork for feeding the machines in prelimin
erations, efficient enclomure of machines, and vacuum methods of cleaning, Hittle
velopment has been made, - Hyst - e MR T

© - Openiag.-=Asbesths, suitable for yain, has Gsually to be crished, and in 3}t
cases * opened T {¢* fiberizéd ¥} before i 15 ready Tor cavding. Thess prepara-

‘tory procesies are effected by machinery; but entail much handwork. - Separal.
ing {0 Temove iron) sud grading or eieving follow crushing, but preceds opening

‘ s
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Materis] for yarn is not usually treated in disintegrators, but in most factories
these machines are used for fiterizing waste estos yara, efc. Crushing
fiattens qut and breaks up the mineral without demaging the fibres, It is accom-
plished sither in a large edge ronner, or in a small pan mill of the mortar mixing
type. .The material is emgged zpon tha Soor close to the machine, the contents
gg:wd sacks sometimes

ng £Pread on she floor to obtain & rougk ¢ mixing.” -

arushed material is elther taken from the machine igﬂhand, or discharged '

through o baltom deldivery siide, nsually flled into sacks or skips 2ud, if necessary,
weighed on table woighing machine, A fow edge runners discharge pon
shoré inciinedsmﬁ

attices and the material falls automatically into the sack or skip. ~

Edge runners give rise to dust'of considerable amount where short fibre . .

is crashed; some are enclosed and hiye exkaust appiied. This is always neces:

sary. Pan wills are not enciosed and also give vise to dust, though jess ln

aponnt, 1« €3 Aiewrn iF037 4
~ Bandwork, e.?., sack emdpt}'ing and flling, mixing, shovelling and feeding
® pans or lattice feeds, gives rise to dust, sometimes of considerable
amiount, sod is dono without exhaust, - Application of exhaust draught weuld
be facifitated if feeding were done from # higher level 5o that sacks might be
e:;tlpﬂied under enclosed conditions, 1w, ina sack eraplying apparains, Auiopatic
delivery and zeversible bagging lattices eliniinate dust produced ig hand flling
of "cks, but'require to he afficiently enclosed with exbaust draught spplied.
An gpen irsvelling band pasiipg ‘rousd sn eleckro-magnet is used for
eapamt.ingp?gose iren, fbe asbestos ‘tsgng delivered to an elevator. Enclosed

.J?ﬂratus mi& b&adopfﬁd. LTE LRI () Heend Peratarny od '",%‘,.'.-.. -i( -

Padlosed rotary sieves {rotaties or long oscillating frame sieves are tised for

roughly grading crushed material. . Rotaries should be mechanteally fed and the

asbestos pollected under onclosed conditions (not always done) and exhaust &pplieg :
oeRay. -

to the machine enclosures, othervrite uhaoceasary dust is created, . Some
&8!&?&8 ave very ogx:zathe terial heing atlowed to fall on i
& into sacks by hand, ¥
enclosire with exhausi draught app
delivery 2ud bagging latiices, also enclosed and exhausted, as used in some cases,
are génerally practicable. K = ol
Crighton openers, enclosed centrifugal machines, are used for opent

crushed Esbe;fos; reparatory to carding. fud mixinisg bleading of em
material is off by apreading it evenfy in fayers on the Hoor over g, considerable

area-~cotion may be 2dded at thie stage if required--and when feeding, takinga -

vertical cus through the mass, Adwdzture with a small proportion of cotton may
&' ° be achieved f‘ blowing ié inko the feed opening. The opened material is
guaivered Upon a iattice and collecled either in a large containsr or in sacks,
antomatic bageing Jattices being.nsed in same pases, anizal feading mmdnr

aclosed conditions, with exhaust draught applied to fesding lattices or other
mvmshmﬁd be adopted. . Jiang feeding gives rise o dust, from sack empty-
ing, ling and particulzrly mixing ou the floor, Mixing is & preat hindrance
to elimisation of hand work; if is asserted that poor yarn results if it is not done
and that machine mixing bas been lried and gave less satisfaclory resuifs., If
retained, it should be done at a 'ﬁifgbor level than the openet, under a large
exhausted canopy and the mixture fed at & serias of chutes. ivery lattices

the for, aad beidg "+

should be well enclosed and exhaust appled, as now done In some cases; dtherwise -

dustigerlved. . .. - e o
Opened materia] nob required at once, may be stored in open bins in'the
workroom, invelving emp!-ymg and Allin sa.cis or skips, which necessatily
cauise dust, . This aforzge in oulk ghould be avoided; alternative arrangements
might be adopted which-sveid dagt, 7 Tyl . oo UL
Some material, e.g., long fbre waste from later processes. is opened at
enclosed Jattice-fed teasers or willeys, not infrequently okp s
out, and emitting much dust, oolwithstanding that & fan is ay integral part
of the muchine, These old machines ghould not be used for ashestes upen
Dust may be emitted at feed points of modern machines, particnarly when
feed i itregular. -Exhaust is ecetsary as the feed Iattice for this reason and
also bpesuse freding itsell canses'dust. . The material is oither discharged upon

a lattice for immedinte coliection, or blown into & chamber. The stardards

stggested for Crighton mach'mlea should be adopied.
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Hopper dattice feeds are fargely used with opening machines; the hopper lips
are about 3 faet § inches above Soot lovel, ach dust is preduced in dhovel-
feeding #s it is difficult to aveid seattering at the lip, An enclosed lattice, fod
at orfjus% below foor jevel,with localised exhaust applied to the enclosure is more
satisfactory. e L N S T N

. Singi?disimegrams, or two or three machines in series are used for break-
ing vp Rtk or other asbestos waste, more rarely for opening crushed ashestos.
Prasent arranpemetts for preliminary band sarting of waste a7e susatisfattory;
it should be sccomplished 8t & covered bench, suitably exbausted, Whereas in

" soinas caees, the indraught ot the disintegrator feed openings cavted by tho xapid

rotstion of the rotor is not sufficient to remove dust, and because, at any rale,
ag soon 28 it iy stopped, oscape of dust may result from reversed air cuzrents,
schafist should be opnlied here niss, | oo L et e
Disintograied materiai is blown inio chambers, & blower fan being in some
tanes copheched W the ddivery of the machine (o create a sironger dranght, Alr

pressure in tho chamber s relieved in diffevent ways, the sides may e covered -

with sacking, allowing much dust to sstaps, a *f relief balloon * conhocted, ot
exhaust appiied. Chatnbers connected with disintegrating and teasing machines
viry in size, some are littlo more thay a lerge how, 78 308 MOTD \ \
hut not all, are separaled from the workroom, They are entered fol emptying,
the material being Hlled into necks or skkips by hand efier the machine is stopped
or the flow of material divartad to another chamber. Work in chambers is very
dusty and its elimination is most desirable. (Seo page 28.) * ... . . -
Carding—Lonsideratle developments have taken place in remunl years.
Ore or ¢wo importans paw cardrooms bave been started. Many new wachines,
including some of foreign constryction, bave been insfalled. .+ 7. -
‘The machines, of large overall dimensions, are of the rolfer and clearer
type. Modera eards are of high class construction and Bited with two dofier
iylindars supported on & carriage, which ¢an be racked into or aut of position.
or fiue yaras, s breaker and a fipisher, constifuting a set, Is used, connected by

lattices, gesliwr from tha formar heing awlomatically fed to the Gnisher card. .

1z cares where the sliver is collected in cans, & Derby doubler is used for prepax-
ng laps for fmishor cards, - TR T
i &:dgla machines and bieaker cards nre equipped with hcgzpar jattice -feeds
supplied frow skips or sacks, handfuls-being ‘dropped in, anc shsken apart as
f£ad, or the sack empiied intcthehoggr. “The ashestos falls intermistently upon
# gresper feed which canveys it to tha * lickewin  feed rollers, between which
point and the dofer the xaterial is under enclosed conditions,. -, - =« eo-

Tha material i¢ combed from the vpen doflers of Bnjsher csrds, as a web

or * gheat ', the sheets from the two doffers ususlly being combined 24 o -

denser, and the resulting sliver yarn wound into spools. Occagionally, combed

web is collected without helng condensed, the condenser cerriage being with-
drawn.  In other carding, the sliver may be obtaiped 4s a-lap. © .

Admixture with wmmsm:&y accomptivhed by carding the two materials

. & cotton lep heing mounted above the ereéper feed, snd the cotton fod

through the faed roliers with the ashesios.

ovelation of dust ab cards j9 igevitable pnd s Bue dust cloud may be

obseyved it mogt cardrooms.  Suppressign of dush cannot Do realised uiless
machines srs maintained clean and in satisfactory repair, and there is ¢fective
ennlomure of variows yaris. bbove al), localised exhaust must bs applied a¢
well-defined dpomt.s.of dust emission, end improved steipping srrangernents pro-
vi&ﬂ%b; Wide spacing o{f)f mchines is glso éesimbie.n - d'd. s u"' '
- wpper paris orn. madhines are usually provided with well made
wooden covers and the lower parts are enclased helow s wetal The frames
are well enclosed a4 the sides. A hinged metal cover, fitted iy sotme cases, pre.
vents sseapa of dust produced b{ movements of the feed lattice. A curlain of
fabrie i3 Jess satisfuctory, In older types, 'girticuhzi;, the wooden covars may
not Bt satisfactorily, the cylinders may not be traly aligned with the frame and
other defects may account for side escape of dust, nol controflable by exhaust,
Such defects should be. remediod. Cresper feeds, dofiers sud condenssis snd
gamwﬂ?ég dattices between bregker and. finisher cards are not enclosed.. Dust
i evolved at doffer combs and of cresper feads. .. e 08
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Localised exhaust ventilation was frst applied 10 carding inachines many
years ngo, Methods and apiara,mx have since been raduaﬁy jurproved and
more powerful exhanst draughis are now used. One large fixm have aqh;e\_ve.d
anuch ‘success by standardising their prastice as regards points of application
of exhgust dranght, design of air gui(?es, size of branch ducts to alr guides and
duet velocity. aust %s applied at {o) the presser at the cregper fead; (B) feed
roller st }ieiez*i_n; (6} top of cylinder; (@) each dofler, air guides or hoods being
fitted af theso  points with conecting hranch ducts, Muf couplings, used on
brauch pipes, fzcilitate easy dismaniling, Branch pipe sizes and duct velocities
are liberaies Tha improvement realised by 3ippiym$ powarful exbaust ab each
of the points mentioned, ab all of which evolution of dust is impoertant, shows
that this prabtice should he followed gemerally and gives point 80 the view
expressed by some cccuplers that carding can be carriod on practically dust-free.
Apart from the sbove case, exhaust is applied in nearly ali cases to the cylinders;
in & moderate proportion to the creeper feed; in & few, fo one doffer--the op,
and in cns or 1wo only, to the bottom dofer, Bul, apart from dust-emitting
points not provided for, the results may be inedequate. Carding machines are
accasionslly installed and put into use without exhaust, this shounld pever be dose.
Eftictent resulis ave not possible unfess the exhaust draught is applied as
elosely es poseible @ the dust-producing pointe.  Transserse aly goides, ‘with
bragnch ducts connected at each end, are apparently more efiicient than pyramidal
hoods of the usual type. Ducts of adequate dizmeter and high duct velocities
are essentia}, -osen . . C e - L.
The usyal air guide for the cylinder, provided to effect removal of dust
botl luring carding, sod etripping and grinding {though proved imadequate
for stri;ﬁ)ing) is placed a Xittle above an opening in'the crown of the cover. Two
b--nch ducts, a4 sbove, and in zddition 8 Iarsggr central branch duet {for use
dh.zzfg- stripping} are connected to it.  The shallow space below the back of
the air guide is closed up during carding by 2 wooden hinped pieca--thrown
back for stripping-~and the dust produced at the cylinder is praverted from
escaping hy jnfow of air from the room, at the front. The dust-laden air is
withdrawn ab the side ducts, In stripping, inflow of air carrying some of the
stripping dust tekes place from below the lifted cylinder cover; the cesitral
branch duct, kept closed by a Blast gate during carding, 1s then fully opened
to provide a greater sir volame. .. - 7 - LA
.., ¥a ome Isclery, & olrcudar dofier cleaning brush zups coulinuously
zhove the dofier comb. A pyramidal exhanst hood iy provided, but
much dust escapes; uuless fully efficient exhaust is devised an slternative to this
cleaning, if reslly necessary, should be found. The collection of combed web,
previcusly referred to, iy done without exbaust and dust #s produced. .Collection
mi;%ht be effected by exbaust draaght as applied for removing side waste at
condenzers, . - e
Notwithetundieg the nse of covers for eard lattion ferds dusty conditions ave
prou.ced and exhaust draught should be spplied 8t this point also. '
Stripping and Grindiny.—Card “ stripping ' or cloaning iy done when the
r vhine is opened ous for grinding, which follows cleaning and takes place at
e.ch Juachine shout once a wesk, but shorter and louger intervals also obtain:
In one important factory the two processes are combined in one operstion. -Roller
and clearer cards must be opened ous, §e.. the lattice feed and breast, and con-
deoser and doffer carringes ars drawn back, the cylinder covers are raised, snd
the various small vollors, which are cleaned and grovnd at a special machine,
romoved, The cylinder is Brst cleaved, with the doffer carriage drawn backy
the-carrisgs §s then replaced and the dofers, rum at a greatly increased spoed,
cleaned inturn,: Cleaning tukes about ten minutes and is vsually done in working
honrs, Do in ane case, ok least, after. "ITw men press welr ‘ strickles ¥ or Bat
hand brushes about 12 inckes loag coversd with card clothing, sgainst the wires

covered sirfaces. ' Much of the debris is heavy and falls to the floor. . Dust js'

evolved in a dense clound, some being removed at the cylinder exhanst hood. “In
one tass floor openings, bemeath the machine, are connected 4o ths exhaust,

Prosent cxhaust. arrabeements are altogsther insdequate, particularly, ec as

regards the bottom doffer, Much dust is therefors carried into the
atmosphere of the room. " The ciesners's?vear respitetors or ** helmets,” sgw:“.)fr 31

TT~Yn"s few cases, ivore effective messures aré taken, e.p., the opened-out -

machive is almost entirely enclosed with high canvas-covered serecns. © T the
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. anmgemmts are Svsy ye-commected.  Mnch fess dust is evolved and a;;gears

- 2‘_

works wwheye cleaning takes plage after working hours, an auxiliary eshaust

system, with a hood for the boltom dafler, is brougat into vse. = . .o

Grinding which takes several hours, is an snfomstic process ofiected by
abrasive covered rollers driven by the machine, The small amount of dust

_ producyd is chiefly of 2 metailic character, -

I the factory where grinding end eleaning. re combined, the dofier exhaust

1o be deslt with more eficctively. This firm consider that hand strickling before
grinding should net be allowed, Thelr metheds may, howevar, not be geserally
applicale. A lietle sirickling may be necessary after grinding to remove small
pieses of débris, . 2. .. : R

* ‘Tho trade recogaise that present condifions are not satisfactory and experi-
ments are being made with the object of developing improved appliances. Iz one
casz & revoleing heush {s being tried, with independent exhanst dravght spplied
by flexible comnestions; it iz said % give promise of success. The ‘brush ie
narrower than the hand strickle and less dust s evolved at & particular moment.
Xn avother cage, a vacuum ftting is under copsideration, Previoug use of vacnum
atrippfn%was given up beeause of rapid erosion of the matal pipe bends and other
parts.  Unless effective dust suppression is realized fov ﬁ%ttppi‘&f, s workers,
other than strl%pers,_ skonld be excluded while it is in progress and for some time
sfterwards, and the room well ventilated.. = ., Lf0s 0 .

" “The machine fox cleaning and grinding the amaller rollers, which gives rise
to much dust, -should be fitted with efficiant exhaust arrangements-—.a straight-
forwazd matter—and as comphetely snclosed xs praciicable o eoliect the heavier
débris, precautions which are not always taken. « The machine is either instslled

in 1he carding room, or it a roem adjoining. Independent machines shoauld be . -

provided to ceal with rollers of different Jengths, otherwise inconveniens adjust.
tants, lizbleto be neglectad, have to bemade. - - . -t il

- - Gard Bide Wasts' Treatmént—The irregular ¢ selvedge ™ of < ded fbre,
séparated af the two sides of the fnishing card, being unsuitable for gliver yara,
is'zammoved by suetion dyanght o a *f sideend magz
further vse. - The material 1s blown Gpon perforstod cylivders, the air mdping
at the side and the material being disctharged on the ficor. The pProcess ?zd tces
duist, particularly when the feeding is irregular, the air then haviug 2 free path
bétween'the gylinders, The miterial showid be delivered under suction axd not
under pretsure, & © Piessize " machine being wesatsBle, o 0

| Sys’mirgg and Doubling —Yera is spun at fiyer or ring frames which may
earey up o 80 spingles, 40 on eack efde. ~ Much pleging is raguired owing w the
comparative weakness of the bre. A fice metal thread s spun with asbestos,
for brake linings and certain other ptirposes, Mule spinning Is ot prectised in
this conntry. A Jarge amount of doubling s carried 0n. . o [yt o

Spinning, more particularly xing spinning, gives -riﬁe-ﬁé’:duﬁ,wnt‘inmsiy

the spindies, which may run st .speeds-of 1,706 revolutions- per: minute; and
intovmittently, whoen the yars breaks, - Doubling is less dusty-thew e;?inning,
‘While the amount bears no comparison with thet produced in carding, and is less
tha that from dry weaving, -the workers sre continuously exposed to some dust,
more in eome {actories than in others, dvobtless due Lo diflerences in workd
mothods or rasterials. . Exhaust drasght for its removal has not besn '&p‘pﬁgg
hitherto, but experinienty in one faciory have beon so far successful that ths fum
are prepared to equip all spinning and doubi;ghg frames with exhaust ventilation
plant, embodix;;% {{} sxhaust ducts ﬁgaraiie% with the frames, ebovs the $in rollers,
with shaped s at intervals, each to <deal with 3 sywall 'ﬁg(mp of dies, and
(i3} for more effective-concentration of the draught, paselling for the ends-snd
lower parts of tha frames boneath the spindles, capable of bemgiea_sxly remaved
whex . necessary. . Such . ssfeguards may roguire somewhat wide application
uniess special general ventilation is provided. - . <Lt

«  Waorping ~—\¥arp boams are prepared 14 the usual way from crecling frames,
a.smell evoluiion of dast owurri?g "at ihe framed and beamiaingg_achinu;
localised exhaust ventifation conld hardly be applied effectively, “A partioned.
off space, mechanioally ventilated crosswisq, with exttaction af Jow level would
effech TMPIOYEMURL., =, > i Ee T e ot g
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Winding.~Many winding machines are used, varying from makeshify types
of E:mum*a construction, a4 which the practice may obtain of holding the yarn
.. in lbe hand, 0 modern universal winders for winding ** cheeses.”' - Dust may
“ " he evolved o some extent, particularly in connection with the sbove pragtice,
which conld be eliminated. ~ Application 6f exhaust draught will then probably
not be netessaxy, except in particular cases. - - .7 v o
. ?hi{:;ng and Braiding.—Plaiting and braiding, also carried or in engize
packing alectric cable factories, and done at machines of normal design,
cavzs some evolution of .dust, except where the yarn is fmprognated with
“ grease, While the amount of dust is sometimes less than io spinning, the
diflerence i3 not malerial. Bui ilere is perhapd less exposure of the operative
under ordinary working conditione and precautionary meusures other than
localised exhnust ventilation may suffice, - O ST T )
- Weaning mLooms v& in size and general arrangement., @ As men
as 140 loomagma.y-ba foun igr:agle roots, hu%ethis is exceptional. . The ciea{* .
space betweoen machines may pob exceed I8 inches. Some looms are independently
driven b{ siectric motors.  Cotton warp or weft is sometimes used. “Thin'clath,
for matiress covers, filters] clothing, efc,, iz woven from & single warp beam :
#t % simple iype of lcom. Belting looms, for thick belting and brake Lining
naterial zre complicated, sbveral warp beams, arranged in tendem snder the .
loom, or in some dther convenient wny,rgeing reguired. These Iooms are sarrow,
but often very dong. - Tape looms are alse narrow, uniess several fapes are woven
{ ether when severar shuttles, in line, working in unison, are bséd. - Cloth is
beared at the fromt in the usual way, but belting ray be led under the loom,
and coiled high above it, at the beck. S AN A
- rMost weaving iy ' dry,” bul eome weavincg is done wet; either warp or
weft, and cceasionally both being wetfed, Wet weaving is accomplished more
casily and a closer weave obtained, but musting of hesld | m:fs and the subse-
uent drying entailed and the less satisfactory appearsnce of t..’he material gre | .
isadvantages, Thoroughly dry fabric is required for brake linings and rubber-
proofed material, and wet woven cloth may be strongly objected to'on ‘this
BecouRt. . e S L S
Considerable evolution of fine dust ocours in dry weaving as a result of
{a} the forward movement of the slay in “ beating up,” this source being close
to the operative, {&) the Tepeated contaets of the rislag and falling warp threads
with their neighbours, this source beiug the reost important from a quantitative
standpoint, {¢} the disturbancs of “ dust ™ or ' fiuff *' on machine parts, especially |
those in motion. - A fine dust clond may be chserved bebind the healds ahove the
warp threads, " Buch less dust is prod{m_d in web weaving, <3 7 < Iain. .
Some “ dry ™ looms are now ftted with localised exhanst usually applied
¢ desl with dust evolved by both {a) and {8}, in some cases (o) only, '(g) E Hat
borizontal “ hood ** is fitled in front of the operative, just above the cloth, the
opening Tacing Wowards the bedids; {6} éither ax;aac.gfig'ht pyraniidil hood, placed
sransversely, or horizonial flat h ofie on side facing each other, are
fitted close bebind the healds, The gecond arrangement is the more effective
for narrow loomy, as the * scissorsdike ™ action of the warp threads'a 8
to digplace most' of the dust to the sides. The exhaust &rauﬁhz has effected
seme jmprovement, but all the dust is not removed, especially that produced by
{0)-  T¢ may be impracticable to apply the draught o all évst-pméucin% dpoints
behind the Ewaixis, particularly at long looms, but grealer success would have
beey; nehieved with more powerful draught and larger air dlsplacements, as is
mwbm_tg recagnise&. SRR SR 1 IR Vi o Llodan..
: b mebhods described for dealing with the dust created by {5} must be Jess

* suctessful &t cloth looma of eréinsr{;%dm. -4 fow such looms in one factory

.
w

¥

have ‘Tecently been equipped with " bonmet ™ hoods, fitted transversely,
clote dowh over the machine, covering.the slay, reed and heslds, The hoods are
of hemispharical section, with exiensions over the shuttle boxes: An intarsal
eleatric light Atting, and hinged sections, facilitate working. ©-A -powerful
draught, suitably applied, should prevent escape of dust, penerated within,
1y another case, experiment is said £o bave shown that & transversa inclined hood
facing the operative, placed just below the warp nesr the front of the loom, .
can be ore efectivo Yur Trduring Sost wnreniration in the wir brexthed, than il

presept, arrangements, sod the gew design i fo be substibuted, "o Dol o0 L

.
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. 'Arpplicaf,ion of efficient dust removal arrsngements to weaving is clearly
dificult. The expedient of installing individval machines or small groups of
wahines in sultably ventilated small rooms or cubicles,’ as suggested under
* Warpiag '* does pot sppesr to have been {ried, but might be considered if
localised arrangements ave nob sufficiently effective,- Y.ong narrow sheds, for
a gingle Xine of looms, vestilatad as suggested, might be & possible alternative.

Cloth Picking, Bapmining, Measuring,—Thers operations involve ronning
out the rolls of cloth and dend to produce & small amount of dust. IF carefully
dontg, so that very little dust is created,-other precantions may he uanecessary. .

- ‘ N . M - . - ., . I-‘ .‘ .

* Non~Tyxrires, °

Fiberized ashastos is mot used in some of the non-textile factories and
tapusure 1o asbestos dust may be slight or even negligible. Dust is ewolved in
factories or departments where such material is prepared for subsequent fse,
or for sale, and also in departments where fberized matorial or dry mixlures
containing it ave menipiiated in preliminary manufacturisg processes. Again,
finishing Eramms, involving abrading or cutiing &¢ high speed, may be 2 source
of dust, buf such dust may contain only 2 smfli pemnmtge of aghestes, The
aé)plieatwn of exhavst draught, where suggested in the following description
af. procestes, iy 18 et casee o siraightferward problem, tomparable with many
others met with in non-textile faclories, evg.. woodworking and grinding, where

. machinery similar to that deseribed Iv wsed. | - R

Fibgrizing er Opening.~~Fihtrizing e glmast exclusively. confined 4o works
in groups (3} and {S.m uch of the work is dote under less supervision thas
o textile factories and unsatisfectory machinesy: is more common, Primitive
teasers (“ devils "'} are used ip several mattress-making works, snd chamber -
work Is also an vmsatisfactory featuore feee p. 99).. . -, T '

Tn some asbestos.comeny sheet factories, crushed material, from edge runners,
falls into worm conveyors below, which transfer it automatically to disintegrators.
In one large works, the process is heloy entively enclosed; the wateria} from
the edge ruhcers, which are lattice-fed, will be discharged upon a conveyor and
ralsed by an elevator io large overhead storage hoppers, fited with entomatic
i\aeﬁging lattices, Yocalised exhaust draught will be applied at feeding and
dedvery points, where dust might escape.- ., . . ..

‘Chambers have been eliminated in some large works, with beneficial resuits.
The material, afier being disintegrated or cpeted, is fan-bandled, and blown
s % hopper Glted with boltoms yolary delivery valves, the 8ir being recireulated.
The material ia bagged at lattices. - Direct supply to 2 manufacturing point js
snother improvement now being fried. Such pueumatic conveyance should be
pracsicable in many cases. Localised exhaust at-fecdinﬁ_ and discharge points

. #f Dhese 38 -nesessary. | Vacuwy methods Tor fliing sacks may aleo be
practicable, 4- . . eyt . .

If ghambers are retained, the necessity for eptering vhem might be avoided,
b7 providing chatnbers of small front to back dimensions Bited with/low doors,
a% wféjichd flling would be done, localised exhanst ventilation being spphied
uver the doars. ’ : ’ "

-

- (b} Milihoard, Paper, Shests ang Ties, . - R
v 'The wet mixtures for millboard, paper, and sshesfos-cement prodicts aré .
prepared in a beater, as used in paper nulls. Dry fiberived asbestos Is axmptied
Wt the beafer traugh, the eacks being ehaken & tome extdnt, Evolution of
dust ocenrs before the material becomnes mixed with the circulating water, Oocea-
sionaily & sack is emptied befors the water is furned on.  Several sacks are
required” for'a charge and tho process is repeated a number of times: daily,
Preeaniiony are not taken at presest dub the ‘dust might be avoided by

}n) mechanical feeding under enclosed conditions, as appears to be done in some-
oreign works, (b} applying exhaust draught, (9} feeding in small quantities
and 6 such & way that the material is wetted atonce, - - ot L .0 0

. Finishing processes on asbesfoscetment sheets include sawihy 16 size, vorran
pating, pressicg and drifhng, csrried op dr some factories with the matemal 7
50 meist as to provent dust, and this practice should be adopted generally. -

1’
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Otherwise ntuch dust is produced in sawing. owing to the rapid cutting speed,
und localised exhaust is nécessary though not.applied. Similaxly, turning,
Riing and smoothing of dry asbestos-coment pipes, at lathes, may require exhaust
to remove the dust produced. .

. Synthetic composition sbeeting, sometimes made in a rubber department, :
i produced from dough consisting of fSberized ashestos and rubber, mized with
soivent in kneading machines. Dust is produced In feeding the mixer with
asbestos, doye in an open manner by hand, from sacks or skips, the sacks being
shaken buly or from an open lattice feed. Subsequend processes ave dust-free.
Exbauvst should he applied at the feeding point, _, i 8

[ i
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{c} Insulation Materials and Articles. - e ouT 13

Compositions.—* Magnesia,” the most important insulating coniposition,

is produced on a large scals by the principal mannfacturers, by enclosed methods
with ?nenmacic conveyance of the mixture to automatie sack fillers, "Weighing
end feeding the Aberized asbestos gives rise to dust for which exbhaust is
_Fiterized asbestos or ! magnesia * is & component of many insulating com.
positions which may. alewo contain clay, kieselguhr, fossil meal, Bax, hemp or
710 wasta end other materials. The proportion of asbestos in the final praduct
v ies widely. Io wmany small works the materiale are mixed ** dry," oy hand,
in ag opan meuner, involving sack emptying and filling, shovelling acd weigh-
;?;i. nelosed rotaxy mixers could apparently be used for such work with
~xhaust appiied al eadingI ipoints aud the material discharged and hagged
under enclosed conditions, band work i3 retained, ¢xhaust should be applied.

Consolidated Sheets—Large sheets resembling thick mats, built up of layers
of fiterized asbestos, ave concohidated with silicats of sode, sprayed on in manu- .
facture., The sheets may be backed on ome face with mi!g)oa.rd, of ‘supplied
v;:’thow. a backing, being faced when fixed with millboard or ashestos-cement
gheels, + .., - : . R :
The sheets aro produced of the required size and shape ab work benchas, :
or built up on the table of 2 machine, capable of slow reciprocating movement, §
and fed from a hopper above.’ Ta the former case, the fberized material is taken - :
in bandfuls from sidps soud spread oug tn the farne, the surnlos heing seraned
away and falfing about at the sides of the work henches, and on the ficors, a
vensiderable quantity being scattered. Dust, produced in wasnipulating the dry
fibre, before treatment with the gilicats of soda, 1s largely avoided ab the machine.
r%cient localised exhdust should be applied to the hand process with improved
bvath arrangements, to prevent seattering. c st

“Band sawing of piled dheets, causes evolution of mach dust, owing o the -
snsiderable depth of cut. Iaocalised exhaust alone, not yet applied, may prove
insufficient, - - ' el . - P . ,‘: e
. Sestions and Stebs.~Movided insulation is made chiefly in two forns, sec
tions—semi-cylindrical and monided bollow to suit various lplpe sizes—and slabs,
which are nE'ular and solid, Thess products are usually monlded wet, either
by hand or inery, from & paste or cream, prepared i a mixing muachine

ur tank, Feeding of dry material isvolves evolution of dust whick might be i

avpided by one ¢f the me suggested for feedivg beaters in millboard making. '

Sections ave made &t one factory by & dry process, at a machine indiferently
enclosed. Feed hoppers, filled from sitips, deliver the esbestos to internal lattices
which in turn supply & travelling band, at whick the section is rolfed by hand. .-
Revolving brushes which' clear the lattice and spread tho material evenly ou . .
the band give rise o much dust, and dust is produced at the hoppers, and in -
roffigg and brushing away superfiuous material, Exhaust draugbf, ot hitherto
spplied, is to be provided at the exposed brush and the machine is to be more -
cffectively enclosed, Ax enclosed “ feed ') is algo vecessary. .0 A0,

The sections and slabs are trimmed to size with circulsr or bhaud ‘saws,
Much Fust is produced and exhaust draught Is commonly applied, but is in some
cases ineificient. Circular saws used in some cases in pairs, for trimming ends
0 one operation, tan be ftted with exhaust hoods above and below the benghes,

PR,
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" and band saws can be enclosed below the tables and inverted hoods Atted, the

vt

exhaust draught bcin¥ appiisd as for woodworking machines. Eficient arrange-
ments should be readily practicable for all sawing work here. .. :~ -

- Matiresses~-Mattresses are manufsctured by practically alf frms who
rodnce insulation requisites, though only occasiomally by some, Mattresses for
“large contracts ere mades in the contractors' premises, their outdeor stefl taking
necessary measurements and preparing rough plans. A matiress bas sometimes
to be made on site. : £ e
~Mattress making involves, broadly speaking, the of processes
associated with the making of domestic matiresses; The work is aimost entire!
band work, Lengths of ashestos cloth for covers are cut out on & wide hen
and sewn up, é}ﬁitreadla or power driven maschines, to an extent dopending on
the method of . Large mattresses may be sewn slong one side only or both
sides may be seamed and fifling done from Doth ends, Before filling, covers are
turned inside outf. Supplies of flling material, which usually, but may sot,
contain fiberized asbestos, are brought, in sacks or skips, from chambers, or taken
from open bins, in tho room, kept sup%ied from the chambers, or from sacks
of material supplied by outside firms, = Filling is done by hand, scoop or shovel,
and quantiticy may be weighed, The snd flling of long double-seamed matiresses,
referred to above, necessitates the workmen mounting on the bench {o empty the
matoriai from Sk;ﬁ into the opesings. After filing, the matiress is lovelled or
beater, to make. filling lie eveniy within, the hand or & fat wooden beater
being meed. Finishing processes include final sewing, stubbing or buttoning,
ﬁxingon hooks, efalc. . ot T . o ' '-l'._- ‘i T R
Some dust is produced at the cutfing out bench, in opening out the roll of
cloth, and at the sewing machine, but far more in taking material from bins or
sacks, in weighing, Blling and levelling. Beating of the cloth produces agbestos
dust, the amount of which is largely increased :f the filling contains asbsstes,
The work is largely done without regard to the necessity for suppressing dust. -
All benches are entirely open. Localised exhaust draught is not apptied. ., 140
One frm have improved conditions consideradly by the following p
aniions e -, . - . ot . tn t3, st .
. 4} Keoping foors and benches damp and spraying covers before
. ﬁHin{ .} Hos% og_ﬂpectiuns and spray ﬁttingg are Ero?vti:?{?d.g : e
Sub-division of department jnto several independent workrooms.
¢} BExclusion during Gling of all workers not so employed, the
excluded workers proceeding to another section. . e
{d) Mechanical ventilation of eavh room by eross ventilation, smbody-
ing plenum supply (warmed when necessary) st one side and Jow level
exirastion a¢ the opposite side, the air being changed between 10 and 20
tiraes per hour. _ PO ) .
{6} "Enforcement of use, by llers, of respirators.

. . These precantions do net include application of localised exhaust vestiiation,
without which matiress flling and _beaungblmmgt knvolve soms risk of inhalation
of dust, For small matiresses, & wide double-sided canopied bench with exhaust
dranght applied st gratings along the centre live might be umed, the filing
material being sgpim& within the muopz'. Such a bench may not perbaps be
practicablo for the makmganf large mativesses but the posstbility should be
exdglore&. Othorwise at least 1he precantisuvs referred to above should be
by ; S es . :

P .. (4) Brake and Clutch Linings, L
- Before being impregnated, the dry ashestos cloth, known as * grey:* ma

be calendered st squaring rolls and in ai} cases the coils are eased oatg:.oeyse ara.bi
them a little, so ensoring thorough freatment by the Hauid, A Hutle dust is
produced in these operslions buf insufficient to render special Precautiopary
measures pecessary, Other preparatory work ot “ grey " arises in the making

of special lisings. Lengths of cloth ara lightly hammered to zing shape, in

templates, then cut with chisel or shears and the radial edges sewn together st s

wim-s_u:ciuag machine, as used in book-binding. Dust-ooctrs in hummering and

atitchagg. A canopied benck fitted with localised exhaust arrangements might be

provided and the machine placed under oxbaust draught, ... -
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Dry impregaated material is shaped and Ruished mainly by power-driven
machines, e.g. knives, circular and guiliotine, culting presses, iydraukic ﬁqw«‘em‘ig
prosees 2nd band paws.  Cubiing and sawing exXpose ends of wire and jeave rouy

tdges; ttimming and smoothing, done on grinding wheels and linishers, are .
necessary to obtain exact size and finisk. Al the operations, except squeezmg& .
il

fxmduw waste, and dust is crealed in soms. The dust is heavy and ~"‘"“"“{ a
sss Yikely 1o fly about than dry asbestos dush. The smount is considera {e at
SEWINE angﬁx’nding machines aud loealised exhaust draught, to remove it, has
been apphiedwin some cases with raudh success~-and is always pocessary. .
Taverted hoods are ftted af band saws, just below the tables, the dust being
drawn through the small openinps in the table guides. A powerful draught is
egsen’d - . R A
Grinding acd finishing wheels includa, in addition to orgdinary ﬂngia:disa
machines, two-ditc and verdical spindle sagmanlal indeys, used for fiat linings,
- The hoods by which the draught 1s applied to sl these $ypes are similar to those
applied to tho same machines when vsed for nwetal grinding. . The position iy
sgnilnr as regards linishers, & hood bain%ﬁtwi in }ine with and at the back of
the band, A baffie plate to prevent dust being carried past the hood by the high
linear speed of the band is a pecessary addition. . I,
Special linings apd antl-friction bushes are moulded from disiniegrdled
irmpregnated wasts. Some dust is created in the filling of moulds and effiicient
“-eatised exhaust draught may be necessary. ‘The articles are shatﬁed and finished
s Jusk described, RBushes are turned nnd bored in lathes, with production of
vraste and dust, but exhanst dravght is not 24 present applied though possibly
TECRsEALY " a = s--‘-:'lfw. e et et
9 PadkinganiGuimings. T T e
Eaugino packing is either {&)  cloth " pacidng built up from cloth, Bsually
rubber gpmroo ad ongboth side.é, handling of which does glot canse dust, ang

.o '.':.l"_! Tt o

(3} ™ rope”” ing made from yarn, st braiding and plaiting machinery, aa

used in texiile factories. (a) Negligible amounts of dust may arise s the

spreading machine, from the unproofed cloth, snd, in building up, from material

?roofed on one side onlé {b) * Cheeses " of yarn are first rewound on bobbins
i

or the braiding and p cégg machines, Simple windiag mechanisms are used.
Some litle dust is produced; special preventive measures will usually not be
ReCRSSaAry. . PR cr L . . . .

¥lat paclong, known as ** grummet,” is made, on 2 stall seale, from ashestos
yarn, threded ob & needle and wound in and out by hand, as balls of wool 4re
wound, ‘This apparently insignificant provess canses sufficient dust 1o cover ina
shorl, tite the kair and clothing of the workers and should be done at & canopied
snch provided with Jocalised exhaust arrangecsents. C e o
4R Kibestos-covered Wenhie Condwetors, . - - W
Blactrodes~Electrodes are either Wra% with yarn, the usual method,
or passed thmuigh paste containing asbesics finre, yarn being wrapped upon this
coating, The former method is usnally achicved by a smali high speed stranding
machine ftted with & Sier carrying the spoois or bobbins of yars, tht wire
travelling axially through the Rier. Treatment with consolidating Iiquid,
straightening and cutting to length follow, sl done ot the stranding machine.
Alternatively, single electrodes ma{,be wrapped by & sitaple winding mechanism,
hand-oﬁezawd or power-driven. Paste.covered electrodes are alss made singly
ai m:zm extruding machines, a flier for feeding the yarn being fitted behind %he
exim . »- v ' "t
After drying, a short length of the covering at ene end is ground away,
leaving the bare metal negeasariec{or making electrical contact in the bolder,
when in use. Small sbrasive whecls, almost entirely enclosed, are used, .’ .

Smali amounts of dust are projecied from fliers, though insufficient prob-
ably to require ths adoption of special precautions, .Mu& dust is toid
in grinding ends and efficlent exbaurt ventilation is essential; present apparatus,
where provided, ig capable of Dmprovement. The process would bo unnecesss
if bared wads were foft in manufactare, and experiments directad 1o this desirah‘i{-
ent are being made and give proinise of success. W, r
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Preporstory procgsses in paste making include (&) dry grinding of fiberized
ashestos by s;ma‘il vertical disc?rinding \s‘i%cuts, fed gz t.bgfenuc f?o.w & hopper
above and diseharged from the periphery iuto a bos below, and (ii) hand mixing
of the ground materials at s bouch, fuvoiving emptying out of dry material into
pase.  Dust Is produced, the amoust being considersble in grinding. Little
precsution is taken. The processes might be accomplished under almost entirely

conditions, cfficiant exhaust dranght being applied at points where
dry material is oxposed, e.g., in feeding. . P . .=

Rowinding of yara js sbmetimes necessary and primitive arrangements ma
be used, the practice referred to on page 24 beiyn foiﬁ:wa{i, and as aggﬂdambl{

_amoutt of dust Is produced, the practice should be given wp. . - . ... .
™ Gahle and Wiring — Asbestoscovered coble and wirisg coustinte & smah
percentage of the outpus of the cable factories. The yarn is braided and plaited
on the conducors 8y machines, not reserved for ' ashestos " products, similar
to those previousty described. Rowinding of ** cheeses,'” as received from asbestos
textile faclorics, is done ab universal winding machines. The amount of dust
evolved is small, and spesial precantionary measures sre apparenlly net required,

Figid-coil Wrapping ~Field coils for electrical machinery are wound with

s tape by hand at ordinary work benches, The protess dees ot give
rise to apprecisble quantities of dust. - -, 3 FEIl v
Moulded Goods.—Some electrical insulating fttings are moulded from
varnish-impregnated fiberized asbestos, prepared after thovough drying in a
mizer and ground in an edge runner.  Alternatively, impregrated scrap, ground.
in a rumbler, may be used.” The preparatory processes on <ty or practicaily dey
nieteriel ‘are intermittent, and Involve saek emptying, shovelling, weighing,
flling 2nd ep:ﬁ\t}’::g shatlow trays. They are carried on iR am opeR manner
without special precautions except thas as regards grinding, banging curtains
may bo used at the edge runner, and fhe scrap .rumbler is enclosed. ™ Dust is
gvolyed in the processes mentioned and localised exhaust ventilation should he
applied to elfect its removai, with, in addition, sffective enclosure of some hand
work, eg., empbying of frays into machines could be dope inside a cabinet
;:rovided witk jnternal arrangements for securing the frays and sn externa}
wndlo for turning them over. Localised oxiraust may be necessary for final
trimeaing if done al abrading wheels. ' .
Moulded articles made in other trades may contais buf a small proportion
of asbestos, although a 1&:1%& quantity may be used, In ome case the ashestos
is sieved after drying, both operations being douse in enclessd machines, and,
in addition, dgybemm , done in rotary _mcghit:u, and paste mixing, O open
sells, o8 in Tobhey works, are alwo reguired. Protesses cartied on with-some
isk of exposare to dust include empiying of sacks inte bins, Hlling of tra
v fer drying, feeding at ¢he sieve elevator boppers, the dry mixer, and the rojls.
Localised sxhaust is applied &b {g) the eievamr..hppger.,-.&} the & <hemrber
above 13 IntermeBiate bagging point, {¢) the dry mixer, and {€) the rofls. More
officient arranguoenis appesr 10 Do desiravie for }a} and {¢); the feeding of the
elevator might be done under enclosed conditions if & cabinet #s mentioned above
were provided inte which the frays could be ipserted. Iaecalised exhaust is
necessary at storage bins. Final trimming of rough edges is done uvnder efficient
exbaust draughi, i - ' T
Other processes of comparatively minor importance, &.g., ashestos putty
mixing, in which there is handing apd feeding of dry material in preparatory
processes, will call for precsutions as previously described for similar work,

o . T GweSACKS. . tw L adied g
Ty a few sases sacks of sailcloth or other closely wover material are used
inside the factories. Such sacks are much to be preferred o those made of the
ordinary material, which is “ leaky * and gives nse to dust in handling. .
. BeCruaninG oF Wougs, MocROngRY asn SiEKS, o
Some factories are kept in a morve cleanly state thag others, but higher

standards and improved methods are desirable generslly, Weekly cleaning by =
dry methods is general in textile factaries, hut Is more effectively done in some )

A e A
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cases than in others, Casual cleaning may also be done during the week. The
duay, which gathers o a week renders cleaning a very dusty operntion. =~ Young
workers may be seen on carding machines brushing dust into the air from the
covers, eit., in considerable amount, necar other workers. Some frms have
fmstituted more frequent regular cleanings and more satisfactory methods by
damping befors sweeping. = .

' Vacuum cleaning methods have not been adopied and such methods seem
to be regarded as impracticable, bat this can hardly be sccepled. DPortable
vacuuny sets are constantly used with great advantage in other classes of works,
&.g., sloctric cable factories, by adult cleaners who keep the machines, plant;
service pipes, ate., thoroughly clean, & :

¥f vacuum methods are not adopied, well organised daily cleaning, by sdufts,
using Gamp methods for floor cleaning. should be the rule in textilo factories,
A water supply with suitable hose and spray connections should be provided.

Dénis produced in ashestos-cement sheet works under moist conditions may
become dry and canse general dusty conditions. Cleaning should be so frequently
done as 1o prevent this, -

The cleaning under machines such as looms and cards entails collectin
waste of eonstderable value, done st Jn‘mm by hand. Vacapm collection s‘nou}g
. be possible « in principle, it is alteady used for removing side wasta at Anishing
mﬁf The sound principle of collecting card wvaste, through floor openings,
has been adoFted in one new factory, and might bo followed in others, with
aufomatic collecting arrangements.” . - . T e

"Back cleaning is done in a few large works in euclosed machines, involvin
some risk of exposure fo dust in flitay and emptlying, sovwithstanding the
nrovigion of localised exhaust ventifation. A type of ' exhausted " machine
which does not favolve such work s to be preferred, 1 U N 00 e

*
- R
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8.--SUMMARY AND RECOMMEKDATIONS. -

‘Acbestos factories and workshops cover’ a great variety of processes. The
premises differ widely in structural features and are congested in many casas
with machitery or malerial, Processes are largely carried on in close association,

Dhust is produced at many kinds of machines, in hand process work, aad in
simple incidental operations, particelarly in emptying settling chambers, snd in
all handling of /" fiberized ** ashestos. = . i - . e B

n textile factories, pure ashestos dust, is continucusly produced, ix differing
amounts, at sll the %rinclpa}. machines. Card stripping, a very dusty operatiof,
s usually .offected by haud stcickles. Hapd mixing of diflerent grades and
varieties, incidental lo opening processes, is slso dusty. T -

In nop-textile factories, pure asbestos dust is produced st opening machines,
i feeding machines, in making insnlading matiresses {a. dusty hand process), and
in incidental band work. Dust, though rarely pure ashestes, is produced in
ﬁnéséhing operations, e.g., sawing, grinding and other abrading of asbestos
progucts, . oo e

The sppropriate methods for suppression of dust may culy be fully deter.
mined when the harmiul effacts of comparatively low concentrations of asbestes
dugt, are duly appreciated. Very dusty pracesses will not fail to be recognised,

t in_processes such as spisning and weaving, in which in other textile trades
special methods for dust contrel are not required, due precautions are lso heces-
sary,” The asbestos manufacturers are clearly confronted with the necessity of
attaining conditions in their industry which will ensure wuch less dust in the§
atospbere than can safely be lolerated in many comparable trades not using ;

Loe

asheatos, -

The principal meihods for the control of dust are i~
{a} application of exbhaust draught &t dusi-producing points;
+{5) gubstitution of enclosed mechanics! methods fof hand conveyance,
and for Gusty hand work generally; _ e
{¢) eBiective enclosure of dust-producing machires and plant; -
) sabstitaiion of wel methops for dry. AR

z .
1 . '
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. Eazch of theso kas its particular sphere of utility, and the particular indics-
tions for their adoplion ave put forward inter alia in the recomendations below,

RECOMMEXDATIONS, S

{1} Application of Efficlent Localised mEt:;haust Ventilation at dust-producing
: points, : .

This mes;su_ ré, of the grca;test importance where manufacturing and incidental
propesses oceasion escape of dust pob confrolied by enciosure or other measures,
is pecessary fors—  ° : o e

{a} Dust-producing mackines, .g. .-

{i) Crushing, disintegrating, teasing and other opening
machines; sieving machines; fbre grinding machines; dry mixing
machines; rolls fed with dry mixings.

{ii) Carding machines {fo suppress dust from ¢ylinder and
doffers, caused by stripping and grindivg, in addition to that prov
duced by carding); card side waste exhaust machines; looms for
dary weavin%; stripping and grinding machines; other textile
machines, if the dust evolved renders this preveutive messuee
necessary, : A s

_ (iiF) Sawing, grinding, trimming, polisking and other sbrading

_machines, naed on dry 43 progucts. L. ) M

(5) Feading and delivery lattices, or other conveyers, at machines or

other plant; feed hoppers ab elevators; bagging lsttices; ferding of dry

material ab wet mixing machines, | . L
{c} Chambers, containers, ' cyclons " hoppers, or other enclosed spacs
into which fiberized asbestos or mixfures containing it are delivered, ‘of
N . ) ' e

{d) Work benches, e.g. for mattress making, waste sorting.
. (&) Various band operations, ¢.g., sack empiying and flling, weigh.
ing, mixing. . ey e
Thig is the principal measure bitherio adopied, and is Egobably that most
generslly apphicable, It has been apghed to some only of the above machines,
and appliances, but net to hand work. The methods'of applying the exhaust
draught, and other associated factors, are becoming more effective, bul thers
are few fully satisfactory plante. Speciel difficulties remain to be overcome in
some cases, €.g., looms, kixing, maitiress making. If mot surmcunted, an
altornative, viz., genoral ventilation of & hlg‘n standard applied so as to draw the
dust-laden air away from the worker, should be provided. . | | .

(% Substitution of enclosed mechanieal methods for hand conveyance, and for
. dusty havid work generally. ' .

This measure-—
{d) avoids depositing material in chambers, intermediate fg’diz}? and
-erapbying of sacks or skips, hand feeding of machines, and other incidental
hand worlk; _ . Cu
() pormits of final flling and weighing, under the least Justy con.

ditions, of materials for dispatch; . o
(c) renders exhaust draught wors elfective, or, in some cases,

.'_unnemsary. R H PR PN N “ S T
15 is already exdployed to tome extent, and its further application, wherever
possible, is greatly o be desired. . . oo

_{é}fﬁﬁécﬁveﬁc&osmu of ﬁust-producing machines and plant.

(&), To prevent escape of dust not controlied by eshavst draughs, or
{8} to render its application wmore eficlent, L '
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{4} Substituiion of wal metheds for dry.

To reduce the dust pives off in certain processes and work, 6.g-c

{8} & conziderable amount of weaving;

(%) wmattress making, by wett:ng the overs before flling, and hy frequent
wetting of.floors and benches;

{c) feal sawing, and other machine processes, in ashestos-cemont sheet and
tile factories, before the prepared mater:a?bas had time to dry;

@& wor!:s’ cieaning, by dampmg fioors and henches, boforc brushmg or
SWeCPIRg,

This meﬁsum might be adopted bo a greater extont t’mn 8% pmsenf,

Cad X i

{5} Flimlnation of cartm’.n dust»pmdnmg appliances.

Certalnt appliances are used in a few works, soctostimes with & Measure of
pmcautmn. but which emis much dust, difficult or impossible to control by efiffeient
or exhaust draught, ‘They should mot be refained uniess eﬁeetweig

{a§ expomd doffer brush at carding machines; .
(8} card side waste exhaust machines, delivering under pressm’e, Tn e
{€) certain miicys and feasers, purtmlﬁari)' old machiges. - .70 0 -

utmost extent.

1%} -Effecinal s:eparatien of processes to provent ynnecessary exposuro io dw;t

Wew factories savald Do Juid ouk. 5o as to avoid exposing workets to nsk :
from processes upoh which they ave nof. sngaged, in payticstiar,. &here si‘qeui& 7
be effactual &eparation ofee L v e g g ,.,.5.

{a} opéning, ca.rdmg and weaﬂng, frcm e:mh nt!lac aud fmm any
process; -, 5

- Abzadonment of Settling Chaxmbers in Mayuacturing Processes, to the .-

}.

{) spinning, donbfmg, ;}iattmg and sxmllar processes. from work e

xmt, causing dust;- - W
{¢) maltress making, fmm a1} other work '

% chambers, containing fiberized asbestos in bulk, and dust set.tlmg “c,l
cham rs and apparatus, from any. WOrkoom. o REED

The separation of mattress making shovld b adopted in exsstmg works
an& other separaf,mn referrad s, as far a¢ practicable,

gz} Wids spacing of dust.peoduclig achinzs in Wew faeteriee aad, W m us -
practicable, in exisling works, .

This measure would bring about permavent reduction of Gust’ conccnt.rabmn
. in the air of the workzoom us & whole, eud provide Improved cleaning faciiities.

{9) Uss of sacks of closs texiure maferial for internal work.
© {20} Efficient cleaning system with wide use of vacuum meshods, (See also (4).)
(23) Storage of ashestos and other gocds to bo outside work:ooms -

{12) Exclusion of young persons from specially dusty wcrk ‘ *;i

Nm w~Particalar prm'eutwa measm of & medical nature are referred to in
Part 1, where also the }:mttez} value of respiraf,ors as a safeguard in thia mdus!.rjt
_ mhrmﬁy discussed. . )
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Nore oi¢ Exnaust VENTILATION 15 Asaestos WoORKS.

Some_exbaust planis are carefully designed and reasonably efficient, but

seme are ill-desipned and inefficient; others, ugain, do not effect removat of dust
to ¢ safficlent autent.  The draupht may ot be appited as c‘iose;ig as possibie o
tie dust-producing points, or may be too weak. The emission of a visible dust
cloud #f 2 point whore exhaust is applied is a clear indication of inadequacy.

- Extensive alterations of existing placts may produce serious loss of efficiency.
Exhaust provision for new machincr‘v{vand processes should therefore, gener g
speaking, be made independently. While advantages esnls from &eagng Lt
many gust-broducing points, by a singis exhanst plant, a numbor of self-contained
plants, with independent fang and settling apparatus, is often more efiective.

Exbhaust vectilation applied on 3 largs scale entails continuous removal of
a considerable volume of ir from the reom. The supply of fresh air must be
nmple or the officiency of the exbaust ventilation may be reduced. In winter,
the werkers sro Jiable to bring about this result vy closing windows and doors.
Plenum ventilation capable o su%gfying the volume extracted, the incoming
sir beiz !:&armed, may therefore be desirable, where extensive exhaust plants
are mslatiea. :

Efficiency of an exhavst veptiation plant may be greatly redied by ju-
efficient dust-settling methode. Fach fan should discherge into an independent
settler.  Settlers ilgopted in ashestos works imclude cyclopes, e chambers
vonnected with gyclones, large chambers enclosed with sacking or other filteri::ﬁ
" material, and bag filters, Cyclones and chambers are usuaily well sopars
from workrooms. ~ Bag Sliers are now being commonly adopted, for small instal.
lations. Thesa filters and * balloons ™ are gometimes placed inside workrooms,
2 bad practice, They are best plated im {reely ventileted rooms, efeckively
separated from workrooms. - - T

Filtering fabries for settling dust graduslly become clogged; and as this
eliect increases the esBaust plaut becomes more and more insfficient, the volume
of air moved by the fap being reduced. Suckh setflers mast therefore be kept
clean, The usual practice is to beat the fillering waterizl. Arrangements for
shaking bags from ouviside, or sutomatic shaking apparatus are not provided.
Asbestos dust does not appear {o be so difficult f0 detach from suitable filtering
materizl as some dusts, but much dust is produced iv beatiag.‘ Efiicient shakin
arrangements, avoiding this ewposure, should be provided if this wmethed o
seftling is retained. Some firms strongly support the view that it should be
given up becanse of the difficulty of maintaining the exhaust plant at the highest
efficiensy. The matter merits careful consideration. in particular, the
officiency of the exhaust plant should be kept under constant observation by a
;  responsible person, '

Cyelones should be of adequate dimensions. The combization of chawber
and cyclone is used extensively, the fan dischatging the air into the chamber,
o =hach the cyclone inlet is contected.  Thae officitney of this Errapgement should
remiin praciically copstant. . T

E. R. A. MEREWETHER.
CHAS. W. PRICE.

14th March, 1980
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“ Referances

inotes are frow ap ahstract of the arvicle by E.K.A,
terewsther "A memovandum on asbestosis™ published in
Lubercle in thuee Parts 4n 1933 and 3934, The shstract'
w3 ordginally published in Bulletin of Hygiene and was .
reprinted in Preunoconiosis Absiracts Scorion 3 Asbestosis
Fo 3E0wI43. ﬁ“h“f :
14354
KEREWETHER, B.R.h, Jouwrnal of Indusivsal Bygiens, 13,
1338, 196-222; 239287,

Rioted In a review of {2} by 8. Roodhouse Gloyne published
it Bulletin of Hygfene and reprinted in Preumooonisais
Adptracts Section 3 Asbestosis v, 132.

wXCP, W.B, and GLOYNE, S.R. - Lancel 1930, Mar, i, 445+3.
abstracted by E.L. Collis in Rulletin of Hyglene. Abgeracs
riprinted in Preumoconioste Absiracts Secticn 3 Asbeptosis
p 128,

wHGER, &, et al Arehiv fin Lexerbepashologie wund
Cewerpelygiens, 2, 1931, 558-90.

Diote 18 from an abstract of {4} which was originally
pmblighed in Bulletin of Hygieme and was vepvinted in b
Py eumcconiosis Abstraota Section 3 Asbestosis p.i36. "

GiREIS and UCKO, | Deutsche Modizinisohe Wochenschrift 58,
32, 2837, Quots is from the abstract by S. R. Giovne
o1iginally published in Bulletin of Hygieme and reprinted
i1 Prngoroconioais Abstracte Section 3 Asbestosis, p.138,

LXe2n, AuJ. et @l Public Realth Repozt, Wwashington, 59,

3918, -2, {uote iz frowm ap a_!bstract ny S.R.Gleyne,

or :gi'ruii iy published 3n Bulletin af..‘.’ygieﬂé and reprinted

ir Ppeurotonicsis ABTLYacts section I Asbestosis p, 144. 550
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{10y

' 1%31]

{12}

{13}

(141
RRZE3
{163

N
{18}

{19

£20%

w13m

HEREWETHER, B.R.R. Tuberele, 15, 1933 and 1834, 69-81;
H0e-18; 152-9, Angtract By 8.R.Gloyne originally published
in Bulletin of Fygleme and reprinced in Prewmocpuiosis
Absiractes Section 3 Astestosis p,142.,

ENTRRIINE, P.E. Editorial. Americon Revieuw of Respivatory
Dispase 318 (6) bec, 1978, 975-8.

HORDMANN, o, gZeitschrift Fir Krebsforachung 47, 1933,
2B% a8 quot&d i {303,

Entesline op. ¢it. p. 973,

GLOYNE, S.R. [Tuberole, 12, 1935, 5-if. rxgueastol oxfginally
in Bulletin of Hygigng.  bstzact repcinted in
Prowroconiosts Abotracts Sectien 3 Asbestosis p, 144,

Paterlimg ap. it p. 975,

LHNCH, KoM, and SMITH, W.A. dmerioan Journal of Cancer, 24,
1935, 56-64.,  authoris _supmaty dn-Josavizl-af Fadusirdal
Hygiena, 7, 1935, p,.89,

LYNCH, X.M. and CANNON, W.H. Diseases of the Chest, 14, 1948,
£74m587. e

Lyneh and Cannon op. eit. p. B86.
Enteriing op.¢it. p. 977,

GLUCKMAN, 3. and HURNWITZ, M., I¥ Shapixo, H.A, ad.
Prevmeeeniosts : Proceedings of the Imternatiomal Conference,
Jnhanneskurg, t969. QU.p,, 197¢, H,14%.

WEDLER, H.W,  Dewischz Medizinische Wochenschpift, €9, 1943,
L7546,

-
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{26}
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HUNTER, Donaid The -diseqaes of occupations.  london:
Hodder and Stavyghion, Sth od, 1875, r.262.

Mastract appears in Bulleiin of Bygiens, May 1944, P.362,

YIRS, B, Postgrudiate Medical Jowrnal, 25, 1949, p.637..
{Fais vork wag originaily reported in 4 thesis for the
degree of Boctor of Medicine at the University of Glasgow
in 1945)

BOOR, W.H. and CLOYNZ, S.R. leneat, Dec, 22, 1934,
13833,

Blagram from GIISON, J.C. ' Proceedings of the Royal Socieby
of Hedicine, 66, 1973, p.1d.

MeNOLIY, J.C. in Shapire, H.n. ed.  Prewncoontosis :
proceedings of the intermational confevence, Johannsshurg,
1889, 0.0k, 1378, p. 201~203.

SIMSON, F.W. AriEish Medlcal Jowrnal, May 16, 1924,
p. 885.
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SORE REFERUNCES OX aSSTSTUSIS wHIfy CORTAIN SOME OTSCUSSICN OF 175
RELATIONSHIP 7O FLTLRAL FIOROSIS, CANGER, aNO/OR MESOTHELIOMA {pre 1958)

WERIULLS, Re ot Bl
wiientose vt Doncars Pulmonsires. fsvel Medonina, 6, 1981, 97

Refarved to by Lee and Selikeft {1979)

mmm| Ru ot al )
labiestosis and Ganugr of the lung. Sem., Hob., 23, 1947, 1828,

Four m;fsrs Teom Canads, mainly coaverncd with ashestosis and tubarculosis,
ivepver, they “recosd brief deteile of two patisnta who had sabestosis and lung

sancer i {a)

pbetrecked In: Journal of Induetrial Hygiens, 3D, 1948, (from 8ritish
tcurnal of Industriel Meducing}

'CBEAY,D.5, and BEIGER,A.3.
imnnary ssbestosis snd careinomas report of a case with necropey findings,

imarican Revisw of Tuberculesls, ¥4, 1918, 143,

The cape 0f e men wh hed worked for 18 yozrg as a weavar in an zabeetes
‘aet; ¢, In chom thoere was e large tumouy In the loff lowsr lobe with oxtensive

wiatasos? (1}

Referras to by Lee-and Salikef? {1979)
€ntariing {1978}

ROYNE, SR, )
‘he morhid enotomy end hilstology of asbestosis, TUBERCLE, 14, 1933, 440w5, 49347

[-13 2
Refors to Yhorn ~ 1ike changes in the ploure®™. {1)

Referrod to bv tes and Selikeff {1979}
Abatracted {n Bullabin of Hyglene, 1833,

L0YHE, S.R.
Wa cases Qf squamoue carciroma of the lung I6 asbestosise. Tubaercle, 17, 1935.

 Vanth bad astastosls, hoth had small carcinomas, The suthor refrainasd from -
a1y 1 Jempt to make out a case for an astlological sssocistion of thess tuo

HanasneeTl1)

Rofatrag to by Las and Balikef? {1979)
Entariine {1978)
Fbairsctnd {n Bulletin of Hyglene, 11%4& . ’

w'fﬁf.', S.ﬂ. . '
« case of vet cell carcindma of the lung occurring in ashestesis, Juborcle, 17,
236, 8, -

Roport of a third case in Britaln, {1}

Roferred to by Lo ond Selikeff {1979)

OLLER, H,M, end ANGRIST, A,
rhachisgenic carcinons in assscintion mith pulmonary asbestosis, Repart of two

asss,  americen Journal of Pathslooy, 18y 1947, 123138,

"a tahla listing 10 raportad cases collucted f taraburs, in which
 earcincnn sndg nsbsgtﬁsis of the lungs was fﬁua":ti, i?"‘pﬁ‘éﬁeﬁiag. =

cont, f2 -
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2.

¢ authors Wrielly consider the possible relationship betwean the tup dissese
socussan, However thay concludg that the gate from 2 cases are insufficient for.

statisticel-svaluation, (4)
abstydied xn Journal of laduatriel Nygiene, 24, 1942

b

WRURGER, .
12 coincidence of primary csrelsmoma of the lung snd pumonary sabuatosia,

wlysis of the litersture snd reporb ¢f 3 casee. foeriven Jgurnal of Pathology,
E' 1 943’ M‘

A reviow of the literature on the assupistion of pulmoensty assbeatosiz end
1reinomies eIy Ehle laboratory tho sssoclation of tho twe conditione fu ramerkebly

.ﬂhf {3)
v L thero wes no relisble answar to the guestion of whither ssbestos wves

wolved in tha sntioclogy” (1}

Referrsd to in Leg and Selikef? (1979)
Abstractad in Bullakin of ﬂyginne %, 19,
Journsl of Imfustrial Hygiong, 26, 1944,

PR WL,
mnecar-in ite vrelation to cccupation and environment, Hulletin of the Arsrivan

icigky for tha fontrol of fancer, 25, 1943, 63,

Hashestogis cencer of tha lung L& the most recent newcemsr among the oocup-
:tonal ssnters of this organ.®  Author as quetad by €23

Referred to by Enterline (1578) .

ERPERER, P. and RADIN, C.
dwary nacplases of the plaura, Arghives of patholooy, 11, 1931, 3835,

wespUblished an sccount of fiva primsry neoplesms on the plewrs, although
1wy did not glearly uwstoblish the relationshdp with asbestos sxposure. {1}

Rafgrred to by Las and Selikefr (197%)

WA, Adde
Jdisereis angd asbestosis, Oxford Univarsity Press, 1938,

Exbandnd the dSescriptlon (of plevral aabestosis) in his text., (1}

Raforred €o by Les and Salikeff {1573}

'WCH, Kofte and CANNON, W,M,
hestosis 3 Aaslysis of forty necropsied cases. Disgsces of the Chest, 14, 1948,

‘4887,

*0ne of the autstanding faaturns of disease encountarad Iln advsncad
bastosis is pleural thickening and more o7 Jess athesive oshliteration of the
sursl space” (S

rapparently to tha present there are ab least sixtsen nec:opsisd gages of
iwwcinoma of the lunga in asbestosis, which, eonsidering tha comparatively small

worapsy exporiunce in the dlsdase, asauns excsssivn.,,"( }

flafarrad to by Enteriine {1978}
Abetracted in Journal of Induatrisl Hyglene, 31, 1945,

' S cont, /3
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LINZBALH, A.d. 8nd WEOLTR, H.4,
Oecupational cancsy umong ashbastos workars, Virchows Archiv fur gsihdlocis ung
anatonis, 0P, FREf, JET-I8Y, '

5 caze hietory of one workor over the yours 1921-1938,,.The authar dlacosses
the lSftersture thoroughly and concludes thet sshosbotic fibrosis zreatep a local

diapoait.‘lm tb encaTees {4)

sbetrocted in Journal of Indestrial Hygqlone, 24,1942,

LYNEH, K.t and SEITH, W.4, :
Puloonery wshestosis J. Cevcincmn of the lung in asbestowsilicesis. American

Journs) of Cancer, 24, 1635,

*In Hoy 1935, Lynch end Smith published the first roport of lung cspeinome

in esbesthetlicuais...” (4}
“rhe plouvs of the right luag s thickened as a whale...® {1)

Refarcod o by Lee end Selikeff {1978}
£nteriine {(1978)
fbstractad In Journal of Industrial Hygiens, 17, 1934,

-LWCH’ Kcﬂ. aﬂd SNITH' unﬂ‘
Pr.nonary eabestesis @ & rapapt of bronchial carciantta and epithelial metsplesia,

Amarican Journsl af Caoper, 38, 4939, 567-573.

PThe euthorg report @ second case of asbaestosis with pulmenazy cancer aﬂc
‘cite & othors from the litersture™ {4}

Abstractad in Journal of Industrial Hygisne, 22, 1548,

MALLDRY, T.8. MSYLEE‘EM‘E H, and PARRIY,E.E.
Messtheliona of plaure and puticardium. New f£ngland ‘ourgal of ﬁedicine, 2385,
1947, 407. :

( @peaen of qasgtheliome oF the plaura and pericsrdiuvg in sn eshestos worka:“
13

Reforred to by Lee end Soiikoff {1979}

MEACWETRER, EaRud, ]
;  wal Repoel of tha thief Inspactor of Factories Tor the yaar 19d?. Prusentsd

wre bt Parliacenit ..o Janua!‘)f 1949, #H.M.5.C. po?Mio

®,..0 roport by Merewsther,, la 1949, compared lung or pleural cancer in
czsen of ashastosis reported for compensation with lung ¢r pleural cancer in
cusgs of silicogie, This was plearly the most impoxbant single study in bLringing
sboot 8 consensus in Lrost Britain,m (2) ,

Referrad to by Lee end Selikeff {1979)
f£nteciine (1978)

Absheactod in Holiebinoi-Nygione

HEROMANN, #,
Dpr Barufskrabe dor Ashestarbeiter. Zellschrift fur Krobsforsshung, 47, 1558,283.

& eetauat of two cazes in Sormany, which; Iike thoeg ;:raviaual‘y raporiod,
exhibitad a long perfog betwwen indtial soxposura mad tha appsntancs of the tumer,

{1}
W2 cause-affect corralaticn muet be prasent here, even if I had besn the
whly observer. ws ors indesd Tacing &b ac:upazinnal cancey uwhich affects sstastos

workers”, Auther as gquuotad by (2) '
ﬁercrsee{jg_ly Lee andt. Setriopp fr57€)  cants /8

Lanf-er rne 1"'(}'75-‘}
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ROBLRTSON, H.E, :
Crdothaliona of Ve pleure, Dournsl of Eascer Ressarch, B, 1924, 317,

Belferred £0 by Les ang SelikafP (1979)

WEGLER, H.4, v
ttber den Lungankrebs bel Agpestose, DHeutsche Srchiv Tur Kliniechy Pecizintseha

191, 1934, 189,

. TFound a prevalancs of 168 of pulmorery sarcincme in 92 pogstasrisn repore
tes on. aghiesbos wotkers describod from - vaerious parts of the worig® (1)

Bsforred to by Leo snd Sslikef® (1579)

REQLER, W4,

{Ashastos end pulmonary carcinoma}s. Doptsche Madirinische Yochenschrift, &9,
1843, 575-6. :

"dadler and Welas first noticed en association betwesn asbastes ang
pleucsl mesothellioma™ Quata Trom 6 paper given by Gluckman end Huswitz
in "Pneumtnonicsis: Procaedings of the international fonference® Johsnnoshburg,
1965,

"The author hss collestad the published eutopsy records on asbogbosis fron
_avioug counbrigs and finds that thare have bawsn fourtaen instences of
mxilgnantdizease of the lungs and pleure in ninety twa poat morten exsminstions:
{16%}s This is in oxcess of the proportion of lung carclsacwa in avtopelas
ganoraily {2-68).  There was often a long inbtarval batwsen cagssation of
expasunq and the deyslagwant o0 canesr, «Hich in the asthors wise oust mew
be treated as an oucupationsl disessa,d (3} end (4}

Referred ty by Enterline {1978)
Les and Selikaff (1579}
Abstracted in Sulletin of Hypiene, (% 94 4%
Journa) of Industrial Hypiens, 26, 1944,

WEOLER, H.U,

Feeodtt 31 ganea OF pybastosis autopsied in farmeny and described by
Wedler in 1947 ther€wary two malignant tumours of the plaura,.."{1}

Refarrad to by foe snd Salikef {1978} Full refornessn ool givdh.

WELZ Ry
{Further obsarvations on ocoupational errainond. iu sahsstos wsskers)e -frchiv

fur Gewsrboosthologis und Sewsrtbehyotens, 11, 1942, S3a-80,

" A rscord of 2 cases of sshestosis coaplicated by gancor of tha dung,
They auihor supgasts Thers is o causal ralationship hatwsen asshastosis end far-

cinoma, {3} and {4)

Abstracted in Bulletin of hygiene , 19, (%43 ,’4‘;’4
Journal af Industrial Hypisne,2§, 1944, iiiﬁf.
. {
RIYERS, Ha ) .
Asbeatusin, Postpradusbe Medieal Joursnal, 25, 1949, ’;6/,%‘];2; g‘ﬁ;ﬁ d é /.{M
otior of

fhin work was originally reported in a thesls for the degres o
Medicine st tha Unlvarsity of Glasggow in 1943)

cont., /%
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"In the prasent series 16% of the patients with ssbestosis 2140 had primary
fancox of the Jung, 7This is &l the mors afriking becawse $o many of thea

wara Temslme® {1} ; -
tiyars rafars to a case of “egndothelioma of the plsura

"Beferred to by Lse and Selikelf (1379}
Sbetractsd Ia Bullstin of Rygleng, 2%, 1450

Wb, 4,8, amd GLOYNE, S.R.
Fulmenury sabsstosist s review of ony hundred cuses, Lancat, 2, 1504, 1383

‘ .
feported twe cagne of lung carcinoma seen &b sutopsy in 4% cassa of
asbestasis. {2)

floferred to by £nteriine {3978)

Abstrsetad in Sulletin of Hyglens

(1}
{23

{3
{4}
(s}

ji}?,,f‘%?ﬁ".

tea, D.H.K. and Selikeff, T.lJ. favironrental Hesegrch, 18,
1978, A0 -~ 1494,

Enteriine, P,£. Amgrican Revipw of feepiratory Oisease, 118,
1978’ 975 w Wav

Bylletin of Hygienu
Journal of Industrial Hyglsns

Aytheor

Lo ol




