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A SURVEY GF LUCT kXU CoURE wiD LUNG. DICEASE
IN THE ASHICICS=CERLNT IHDUSTRX‘IN_

NEY_SCUIH WaLEd

fISTOKICAL , o ‘

Probably the earlicst recorded cuse of asbe§to§is
wWas that reported by ontuguc wureay in Louden, in 1606, d¢on-
cerning the death of a workuan, wged &Y, wic had been ex-
voced to asbestos dust for ~oma reurtaen yeuany.  In 1919,
4fter the degistrar-Genaral had druun'attentkig to the death
6r' an usbestos worker from "scuta rulucnuey f rosis", Ledi-
c:l exauinations were made of all employves i the factory
wileh had employed him, and the various aspects-of the in-
custry (e.g. dust, ven&ilation sickness) were investigated.
ls investigation indicated, but did not jrove, that
asbestos _Jossessed injurious propertics., A later -case con-
cerned a voman, aged 33, wno diod in 1924 after elghteen
yeurs! cxposure to asbestos, The post-aortem exuminaticn
revealed extensive fibrosis of the lungs, '

In 1930 Mevewsther and Price veportud to the Hoeme
Office on the results of thelr investigution 8uring 19<8-9
intc the asbestos industry in Eigland, It was’ carried out
cn thet group of persons, wuinly enguged in textile wanu-
facturs, wic were exgosed to pure usbestos, or'asbestos wixad
with a very suaall Progortion of cotten op othet vegetible
fibre. In 5ll 363 persons out of aboutg 2;00_wera-exauiued,
thcse with tha longest ew.loyment in euch factory being
selected, Of those exumin:d 95 were Pouna to' have diffuse
fibrosis of tha lungs. The authors considered that with
expcsure to high dust concentraticns the fibrésis would be
fully avveloped in seven to nine years, .ith possible decth
after avout thirteen years; with lesser dust'céncentrutions,
@maturation of the fibrosis alght take as long' as twenty-five
vears, Unfortunately, only relutive figures of* dust con-
centr.tion are shovn, and most ot these figuréds apply Lo
processes connected only with the asbestos textlle.iuduutry.
Oieninyg and handling fibre, withoat locul exhaust ventila-
tion, wculd be regarded as adgh dust cencentrution OpdTu=
tion, and this 1g the only one listed that vwould be cowmucn
to both tha usbestog textile and asbestos-ceuent sections
of tne industry, The authors found that neithdr age .nor
$ex apseured to have any effect on the incidenge of the .
fibrosis, \ o ,

In 1936 a report was gublished by S.B. icPh.eters
of a survey of a group of 210 persons expused to .astestos
dust in the asbestos~cotton industries. Twenty: dohbtful,'
twenty-five moderate and elght advanced cases of asbestosis
were found. The average exposure of the whole. group of -
thirty-three persons with wmoderate or udvanced asbestosiy
was 10.: yeurs, Paradoxically, those with wodefate aspeg—
tosis (10.3 years) had a greater exjosure than fhose with
udvunced asbastogis (10,0 years). Tuere %was. some evidence
that asbestosis develops more rapidly in rounger perscns.
Those under forty vears orf dge developed woderate ushestosis
in 9.5 years and advanced asbestosis in 9.0 years; the
corresjonding figures for werkers over forty yedprs wore
12.4 and 11.0 years, respectively, No activating or aygrava~
ting effect of the 3ust cn tuberculosis was obsesrved,
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Iwo yeurs later the United States rublic dewltn
Service published its study by Drecssun et al,) of usbus-
tusls in the asbestos textile ludustry, .pdicel exawllio-
tivng were currled out on 407 won cand T wowels du Lipeu
factorles, [Ihe Qust sawples were taken by Greenburg-.itg
lupinger. In sddition, chewlcul wualvses were tade of
settlod dust taken frow ledpes at breuthdlug fovel, «nd of
alrborue dust collected by bug-type filer. Uwcus‘ aust '
counts were used for sizing. The total dust expusure of |
eucl workuwen in millions of particle-yeurs per cubic foot -
wus found by wultiplying the dust count for cach operation
by tiie nuaber of years spent ou it, and swaiing ,the pro-
ducts so obtalned. Division Ly tue total nuaber of yeurs
the worker was exposed gave the welpnted aust céncentruation
expericnced by the workman over tnat veriod. This wethod of
assessing exposure has been adopted in this report,

L}

Since their tests were wmade by 1mp1nger,'a direct
cowpurison is possible with the tests of tne-pgesent survey
wnicn were also taken by dupinger, and tois is'qgne.later.

Only three persons cut of 108 exjosed 'to a
weigntad dust conceutraticn below five willion particles jér
cubic foot, but 70 out of 359 persons exposed to a greater
concentration were affected by usbestosis. Frqomm these
figures, the authors concluded "Because clean-cut cases of,
asbestosls were found only in dust concentrations exceeding
five willion particles per cubic foot, and because they .
were not found at lower dust concentrations, five million
particles per cubic foot .y be regarded as the ‘threshold
value for asbestos-dust exposure witl]l better dqta are uVA;l—
able. S

The most significant work cn asbestodds experiuen-
tully produced in animals was recently carried out in the
United States by Vorwald, Durkun and Pratt. Tie aniuuls used
were guinea pigs, rats, ulce, rabbits, cats and dogs. Froa
the results of their experiuents, the authors mazde these b~
servations, awong others, . L :

1. Long chrysetile asbestos fibres producéd u peribron-
cizlolar fibrosis of the lung, similar to ‘human usbes-
tosis, in all enimals except the aouse and the dog.
The reason for the fallure of the mouse and tue dog
to res;ond 45 not known, Long asbestos’ fibres were
necessary to produce the reaction, o B

. '

- The uiode of action of the long usbestos Fibre is
rriarvily mechanical, not chemical, and wppears to
depend on flexing action, since inflexible gluss wool
fibres do not psrouuce fibresis, aor do asbustos
fibres wnich have hud tacip flexibllity destroyed by

1 . .

w1

heat,

5. dvidence wus prouuced showing that dust,bondentrutions
of 138 willion particles Ler cuble foob, containing
C.6x fibres greater thun ten wicrons in dength (i.e.
under 1 million asbestos fibres greater toun ten
microns per cubic foot) will produce experimental .
asbestosis in guinea pigs. Ihe actual Jower limit of
concentration of long fibres nacessary to produce ex—
periuental asbestosis wus not established, ;

4. The duration of exposure required to Jévelop tiie
pulmonary reuction tc inhaled asbestosds dust is in-
versely proportional to the concertration of long

P L IS . T T T T T et bttt h p e n a6 vae amaa



purticles im the air. Frow tiv autiwopeas?b flguces,
about ¥5 million particle-vuurs per cubic 1'vot weuald
produce a very early asbestosis, wullst'with an ex-
posure of 50 million particle~yeurs per cubic Teut
the fiLbrosis would be quitu wurked, R

b, Further conclusions reachud were thut experiwcntal
usbestosls ceuses to jrugress ou discontinuance of
dust exposure and Lhut inhalation of usbestus dust
did not alter signific.ntly the final oulecww of ex-
perimentul tuberculcsis in two serles of guinea igs
exposed Lo that dust, . : .

CESCRIFTIGN OF THE INDUSTRY : :

The ma jor activity of the asbestos industry of New
South Wales 1s the manufacture of asbestos cemept'and its
fubricution into flut und corrugatuc sheollug upd duto u lurgu
rauge of woulded products, In tuis repcrt cuuly. this side of
the 1ndustry will be dealt wita, but it is dute,.ded to dexl
witn otiier sections of tho industry in u separyte regcrt,

The manufacture of asbestos-ceaent products in iew
South Vales is confined to tiiree firms operating in Sydney
wilo0 in tuls section of the inaustry ewploy approximately cne
thousand persons. '

. c )
The raw materlals used are asbestos, tement and

water, The asbestos is recelved in bugs frow West Austruliua,

Soutn Africa, Canada and a swsll quantity frow Baryulgil in

New Scuth Wales. From these sources the following types of

asbestos are obtained: amosite (an amphibole wineral), .

chrysotile (fibrous serpentine) and crocidolite (blue asbestos).

\ .
The cewent is mainly received in bulk, either by
rail wagons or trucks, which are eaptied direct on.to screw
conveyors. Tne conveyors feed bucket elevators'and belts .
which carry the cement to stcrage bins. -4 certuln amount of
cement is received and stored in bags &gainst uny nold-up
in bulk supplies. Cn arrival the bags of asbestos are wan-
handled and stored in stacks. is required the;bags arc again
manhandled and conveyed from the store to the pulverisers or
disintegrators. This manhandling of bags is cayried out by
groups of men generally known as "asbestos gangs". The next
step 1s blending of the asbestos by emptying and, mixing with
shovels the contents of appropriate bags, "The’ mix is then
shovelled or hand~fed into the pulverisers. Tiis werk 1s
carried out by a further group, scmetiwes known'as "blower
men", The _ulvérisers are eitner pug or namseriuills, TIhe
pulverised product is then blown through ducts i to storage
neppers, usuallyv known as fibre-roucms. as requdred, the bluwn
asbestos 1is generally raked threugh swall doovs.inte barreve,
welghed and then wheeled to the tide mills or béaters where
the asbestos-cement mix is prepared. Into these wachines
water 1s run and the weighed asbestos fibre added. . Towards
the end of the beating period, ranging from 15'to 40 minutes,
& welghed quantity of cement is added from-a cdonveyor belt,
Only those operatives tuking part in these earlipr stages of
the nanufacturing process are likely to be exposed to ex-
cessive dust, but there 1s & minor process.of recla g dry
scrap which gives rise to a lesser exposare, but one which is,
nevertheless, & good deal greater than that found in the
subsequent stuges of manufacture where the processes are
mainly carried out wet. It wight be mentioned. here that there

.
.
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1s little expcsure to cuacnt us Uppesed Lo agberlus cast
«Nd in any case cedent Just dues Lot courstitune wny scrious
lazZurd to the lungs, ) _:

From the tide will or bealer the liyuid wix of
asbestos-—cement is run into an agitator whende it is I'ed
4s reguired on to felt belts of the sioct waking wacuines,
Here wmost of the wator is rewcved by filtruticn wnd suction
through tile belt, The sueet mow in course of .preparation '
is trunsferred from tne belt on to rollers of clrcuwferelice
appropriate to the length of tne sueet required, ana is,
vullt up to a desired tuickness as tue rollers.rotute, It
L.y be cut und removed from the rollers eitaer manually or
w. chunicully, For a flat sheet, it is then stuaciked between
ste:l lates, but when a corrugated shoot i required, it
1s first hand woulded cu o corTrugated steel ‘sucet and tnes
stacked between corrugited sa. ets. In sone 'edses the hw.dling
of these viet sheets is entirely wmanuul and in others Lignly
mechinise:. The sneets are tnen allowed to stana for curing
sna dryin:, The reuction wilch tukes rlace 1s exotherwic
«nd lwuslens the process. Bcue sneets uare tgfpn anay frou
the nuchines for the munufacture of 4 wide nunge oi' woulded
articles, 4fter moulding, these urticles are.placed in
dryers to expedite the curing and drying prowess und so
increuse tne turnover of uoulds, '

After the sheets nave beun cured Juy dried, they
are in .ost instances trimi.d to cize by gulllotine, bang-
saws and eadery wheels, 1. recent developuent has been wat
trimaing of the sheets to tne final size prior to tiie
curing and drying process. In tiis way ‘the ausount of dry
scrap is being reduced and with it the exposure to dust -
alrexzdy mentioned in connection with dry scrup,

)

[
ASOESSANNT OF THE DUET LYPU U Lt

. | .
In New South Vales, dust ccncentruticns are

usuilly determined by the Owens' aust counter, an average
of several counts being muce over u sultubly periud of
tive, usually one half-hour or wcre. However, in order to
ue able to compare our figures with corres;onéing Aumerican
‘nes, and vith the American standard of five xillion par~
ticles per cubice foot, it has becoue customury to use the
midget iapinger whnen seupling atmospheres contiining =ir-
borne asbestos, ' '

The midget impinger, & more portable aevelcpuent
of tihe Greenburg-Smith iw: inger, is a Jet-typé instrument
in which C.1 cubic feet of air per minute is @rawn througu
& one-millimetre orifice, and lapinged on toi the flusk -
bottom five millimetres below. The flusk cohtains ten
cubic centimetres of a collecting liguid which, in tuis
Division, 1s usually twenty _ercent ethyl aledhol in distilled
water, fhe liquid is curefully filtered betore use tarough
@ double tuickness of filter puper in.order te. rewove sy
SuUspinded dust, . .
After test, tne collecting liquid 14 diluted Lo

a sultuble vclume, fnis volume depéits on visuul asreswu.nt
of the awount of dust collected in the liquid; - An aliquot
rart is then run into a counting champer. Tite one we use
1s a Spencer bright-line haemacytometer, From: the cell
count, the total number of particles in the collecting liquid
can be calculated., The vclume in eubic Teet. of uir suaples
is rfound by dividing the tiwme in wminutes.of sau;ling by
ten. Division of the former quantity oy the latter gives
the dust concentration in particles per cubiqwroot.

*
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There &re both wavantug:s whu discdvantuges in

the use of tne midget Lupinger,

The u1¢?0530y}2 seu-uy

used for counting does not resclve purtlclea.Qulo» one wicron

in size.

particles of asbestos (e.g, fibres over
length) have the significunce ascribea t
Shattering ol the lar;ur particles tends to

vestigatore,

Tuis may not be such a disudvan

tuge Ar the luger
ten uiceons in
O thew by scwe in-

occur, but tnis defect is couw.on to ull Jet-saupling in-

struncats in which the wusty ailr is drawn
at uigh velocity,
obtuined, instead of u series of

dust counter,

assessment of the relative
of an operation,

the rvresult,

(]
Guuerally, dust swuplus talen in tnis
covered a period of ten minutes
the operation beinpg tested hud
expusure of wucli workioun 1
cubic foot was deterwined

In any test,

each operation by the number of” reurs ne nad

and sud.ing the products so

Thie weuknesses of
workman's dust exposure are
dust concentration obtained
dust concentration to which
reriod of years; it ignores
fluctuations in the dustiness as well us
over periods of years) trends towards mo
The former can bLe
1l working pnoints
without having taken tests soue
Unfortunately,
ies concerned.

dusty ccnditionz,
more dust tests at &

be estinated

in the same places,
in uny of the factor

Full detat
in tuis report but,
the mimimum and the maximunm cu
brocesses described above,
order of average dustiness,

1ls of. the dust test
in Table 1

vbtained,

obvious,

s-takeh, are not siven
» walch fcllows,' the averuge,
Sl countis’ are shown for tne
Tuey are set out ‘ip descending

tiurgugh au orifice
cnly cne sample Leed be
samples as with the Owepst
This facilitates counting, but.Goes not wllow
dustiness of the aiff :vunt |, nuses
nor may & statistical analysis be mude of

survay

, Or longer 1f'ull phases of
not been coveryd,
uoalllions of purticle-yceurs per
by erultiplying-the .dust count fcp

The tot.)

spent on it,

thls wellod of assessing «

It assumes that tue

by test is approximately the weas
that man has been exposed over o
both short-ters (€.g. hourly)
Jong-tern (e.g.

re dusty or less
winimised.by making

, but the latter cunnot

rears before

thils had not been done
) )

4
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Table 1 ;
R No. Lidget Impinger Count
Fosition of Tests of Hature of viork | mill. rurt./cub. ft.
Tests .| »Average| ~OW="T HIgMA
f . st est
Asbestos _ulverisers Azbestos unvugged, |i
&L disintegrators 4 vlunded by s.ovel RS S.D A
& fed to eisinteg- .
rator ' !
Tide 4111s ang Blown asbestos usu- '+, .
Beaters 6 ally raked into bur-'' Z.§ 0.1 7.8
rows & wheeled to ‘o
beater, Wet-wixed | | .
with cement in beatgr. '
Scrap bagging points 8 | Pulverised &blown |".2,6 | 0.8 5.3
scrap filled into K
bags from loppers -
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ITiole (cus tinucd) )
: . uddset ladnger Coeunt
l . No, R . ::.13&]‘. w2t /eul, st
besition of Tests. of hoture of wrg - Lo Lo
| Tusts “Vstage| My toel
!
I [
Prinre roows 8. Slooa woue Lo ; J.a C.. o
| Fanud dnto [T J U :
I I'rem ibeo ruCuy "
[ Cutters and Bandsaws 5 Corruguteg «Sdeciost 1.6 0.z 4.0
I ceuent suucts aLnd - . ! ,
: Loulded artieleg . '
trimued to size L
CiCru, pulvierisers g Serup asbusios- e
"dliintegrators 3 ceucnt snovelluy N 1,6 0.% .4
: & Luna-fed to : ! :
dizintezr. tor B
svieral factory uie ~3bustos-couen !
“Cfouere (aundling & Shestls beiny luagu- t ‘
avalatng et shects) 3 fucturey Leurby, S b.3 O, 0.4
ol obugr {tayy .
béih;; iaand- v
l uoulded !

L
DESCRIVTION «F REL 20 ULATT ) SURVYED o 115 ox

The total Duabisr of ew;.lc saus survey¢d wug 190, wue
of 4 ;-05:1ble total of 600, wna Loy wepe all";._aen. 1t .d13 be
secn frouw Tuble < thut o large #TOLorticle of ‘the € 10, ey

i'g?)l@ i< ."
——

. ~ #+0, o - J ’
Ka, of Yx.\ars E;,};loyeeﬁ . .
0 - 4.9 %

1

5 - 5.9 4z S A

10 - 14.9 18 '
15 - 19,9 10 Y
. 1]
20 & ovep - o . P
——rt
{ I0TAL 17y A

SUrveyed, 55 cut of 4 totel of 175 nad peen ew;loyed for

: less taan 5 years. This 15 & ~cint ot“cox‘zsiderable insort-
ance for, 4s already menticped, #8Destosis hug ‘only beep
found to occur after Prolonged exycsure and, even with
work in very high dust conceutrations, tie di;daso,is rare

workers with less than 8 yearst €X;.08Ure, 'Furthemore,

Qany of those Surveyed hag woerked on s8veral dirs
quring tieip 84, loyment in tue industry .gq tuere was a
teudency fop Guployees with long yeops of sorviie to
bvew. noved Lrem iTucesse. secemung g Dy heav}'
of dug 30 Whicre ¢ vad fiet iust, Coig:guer
bgtffufnta Lgcles!‘fgglgégfe :tl;.t?f »?::fov:r and gl;,l’l‘;gvﬂt!‘ of U.‘1‘0 .{‘ULI By
within tie industry tended to reduce hxdiv_idu;x‘l" exicsure to

i g e
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gust. It will also be ueun Trow cowpatlnug Lables 1 oand o Lot
‘s large proportion of tue wen, 100 out of l?b""ure c¢plcyfu
ou Jobs where the dust concentruliun wus on tue,average 0.7

L

Tuble 3 K

Distribution of Euployees on Varicus Typés of
Work Tested at I'ime of Survey :

. Ne. of
Tspe of Viork Euﬁloyeesu

Asbestos Pulverisers &

Disintegrators 18 o
Tide u1lls & Beaters 4 L
Scrap bagging ;.ointsx ‘ 0 f

Fibre Roous

&

Cutters & Bundsaws < '
Scrap Reclamation Plunt 5 '

General factory atwosphere )
(handling, moulding "

vet sheets) ‘ 1u5 . b
TOIAL |1 1
R :
No employees cccupied cntirely_mn.twi§
work, : :

1
willicn particles per cubic foot wnd such exposure cun be
regarded as negligible. Having regurd to the two factors of
turnover of job and widely different concentr.tdons. of dust
experienced on different processes, it was ccnsibered that -
a very sultable metLod of assessing the individual's exposure
to cust wus te weasure it in terus of particle~yeurs yper
cubic foot. Fer ti:ls ;urpose dust conceutrution’s for each
process iere taken as those found at the time of 'tue survey.
In the factories where the survey was carried out it seemed
rrobuble that dust conditions had becn fairly stuble for a
ccnsiderable period.- Nevertheless, the possibility of dust con-
centrations varying from time to time carmot be €xcluded and
the estiuwate of exposure cun be no wore than an approximation.
The results obtained by tuis wethod are classifigd in Table 4.

i .

L

Classification of Indiviiuul Exposure to Dust

Table 4

Willion particles o, of .
peéxc32§§sfoot Eleoyegs ’

0 - 4 wy -

5 - 9 18

10 - 24 16 N ;

1 25 - 49 n |

50 - 99 , o

100 and over 3 - .

TOTAL 175 :
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Frevicus surveys carried out elseanere, wiw Llreaay
rererred to, have shown thut achuestesis is not ligely Lo
occur unless exposure hus exceeaed % willion sarticles Zov
aore taun b years, tnut is to suy W5 hillioh'purblulc-y:arL:
It will be seen from the table thuat ign onl: 14 cuses nad this
level of exjosure been veuchud und in view of sliis a4 10w
incidence of asbestosis w.s to be expected andh vas, iu
fact, found, : o

.
t

CLINICAL AND X-RAY FINDINGS : o

The clinical exawination of all the subjects
wus carried out by medical officers of the Division of
Industrial fly.'iene and cnest x-rays, either by the Tuberéulosis
Division of the Health Departuent or by the consultant radio-
logists to the Divisicn, For tue Xx=ray exauinations 14" x 11+
filws were used in al) cases, wnere exposure had reacned 4 level
ab wilch usbestosis might be expected, tie f3lus were ve-
Vizwed by tuwo or more percons s<illed in the ‘4ssessazut of
such films and the final Judgeacnt on the film was bacea py
cne of us (C,C.4,) on the general consclsus of opinions glven
by the viewers, In reaching the diagnocis the' elinical )
findinzs were taken into consideration, but theé clinicul
evidence of disease wus negliyible and in only 'two cuses
did the symptomatology ccntribute tc a diagnosls of as-
bustosis. The following tuble reluted the cases of usbes-
tosis to dust exposure, ’

Table 5 .
Incidence of Asbestosis related to Dbstf
Exposure v
Expcsure In Hi11ion Pers b ns
article-years crsens | Serscns
per cubic foot Lxjosed &ifected
. : ‘ ' :
1
Less than 10 145 . 0
10 - 24 16 | Lz
t
€5 ~ 49 12 4
50 - 8y ¢ o
'.
100 and over < "-5
" FOYTAL 17 | 1o

t
i’

It will be seen that only twe ciases of wsbestocis
cccurred acong men with less than <25 willion ratticle-years
per cubic foot exposure. 1In both these cases :the estiuated
expcsure was 15 million particle-years per cubjc foot.

Drees:-en et al, whose survey has .lready been referred to, .

- .
R .
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found 5 cases in 196 persons witu expusure ol less thun

<0 wiliton particle-yeurs per cuble fououl., lt.nus beun
pelnted out thaet such estiwaticus orf €XpOsUle dle L0 Lote
thunl afposrexiaations and it is quite nossible }ugt Luese struy
C4SCS wWilelEe eXp0sure was &pparently witnuin tue linits of
sut'ety viure ot some pericd exposed to nigher quucentraticns
of dust thur were found to exist auriug the syrvey on the
process.s wherc the men hud worked. The inciqeuce of cases,
four out of eleven persons c¢xposed ut the ©b-49 willion
particle-yeurs per cublc foot level of exposure, 1s con-
ciderably higher than that round by Dreessen,,namely three
cuses out of eighty-four persons exposed, Itiils intecrest-
ing that the smull nuwber of three persons vho had an ex-
posure of over 100 uillion ,urticle-yvurs vey cuble foot a&ll
cuowed signs of usbestosis coupured witn rougiily half in;
brecsents survey. However, tihe Lusbecs withe Ligh levils:

of exnosure found in our strvey arve £6 swall ih CllipaTison
witl, breessen's that tne differvences wenticned ure of 6o
statistical significance. T

1 N

Advanced stages of asbestosis are seldow found.
with exposure of less than 100 wsillion particle-years per
cubic foot and in tuis survey cnlv ohe cuse was found wnervre
the diseuse could be regarded us having passed the ecarly
stage and the x-ray reveuled the cnaractéristic greund glass
appearance of the lung fields. In tunis case'ghe estlzated
exposure was 167 million particle-years per cubic foot.

Table 6 shows the relutionship.betwqen the in-°
cidence of asbestosis and the length of exposure to as-—
bestos dust. The latter is not necessavily ddentical with
length of employment in the industry (Table 2), for certain
occupations (e.g. watchuun, aelivery wan, clgxk) huve no
exposure to the dust, S

Table 6 o
Incidence of Asbestosis reluted to ;
Exposure Time ot
) H
Exposure Tine Perscas |’ Fersons
in years Exposed | Affegted .
Less than 5 ) 102 1.
S ~'8.9 43 5,
10 -19.9 26 oy
. ]
20 and over 5 1)
: T
TOTAL 175 9.

1

It will be seen that  only about one 'percent of
those workmen with less than five years! exposdre were
affected whilst about ten per cent of those with more thun
five years! exposure suowed signs ofusbustosis.: These
figures are scmewhat lower than ti.ose found by 'wreessen ot
al, wac re.crted 10 cases (37) in =88 persons @xposed for
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" less than five years, and 63 cascs (40;)) in 159 perscns
exp0sed fov five or wore yeurs. lue uiffurvucﬁlbcEeru Ltue
two surve,s 1s statisticully signiricaut uwnd, since we have
consivered uere only periods. ol exposure, ‘would jrobubly ve
caused by tne higher dust concentreticus found in tne us-
bestos textile industry, ,:

4 siuilar table snowing tue relationship vetween
the incldence of asbestosis and the weighted dust concen- .
tration, is given below. : e
'

Tuble 7
Incidence of Asbustcsis reluted tq‘-
Weighted Dust Coucentr.ticn

Vielghted Dust Concentraticn |Persons Persons
in willion particles ’ .
per cubic foot Exposed Affected
Less tnan 5 157 4
5 - 9.9 _ ’ 13 ;x 1
10 - 19.9 ‘ 5 , 4
20 and over 0 ﬁ_ 0
TOTAL 1w | s

In this table nearly tnree per cent of the workmen
exposed to a welghted dust concentration of léss than 5
million ,articles per cublc foot were affected.. So were Lk
of thuse exposed to a welghted dust concentration of five
millicn or wore particles per cubic fout.., Corresponding .
figure: from the report of Drecssen et =l wure'd out of 108
ea lovess (or 37) and M out of 239 es;:loyees. (or 21%), It
is obvicus that there is no significant difference between
our fi-ures, us given in this table, &nd the ¢orresponding
American cnes, T

Tne number of cuses witny physical signs, or X-ray
evidcnce of respiratory disease otner tawn ssbebtosis,
<< out of 175 (Table 8) 1s higher tnan uignt bg expected,
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l‘uble 8 |
Cases of Respirutory Diseuse cther tifun
Asbe;tosis : L
Nunber ',
Disease » of Cusps. .
Tuberculosis - Active -
" Healed « )
Bronchitis , 1 . e
Other ‘ 5 - Y
TOTAL ol e




In the two cases of active julmonury tuberculosis
discovercd by the survey, tne disease wus eurly und ex-
bosures to dust were only 1 .1llion wnd G uillion puvticle-
Yeurs pevr cubic foot respectivaly._ Tnere_wug,notning to
suggest uctivation of tie diseuse due to.dust gxposure, ne
case of neuled tuberculocis '.ag undergone sunztoriuw trout-
ment fourteen vears previously and since been-employed in
the industry for nine vears vwitn an exposure ‘of L5 milliqn
particle-years per cubic foot witlout taere being any
evidence of re-activation of the diseusa, <
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In eight of tne eleven cuses of brodchitis ex-
posure to dust had amounted to only § willion particle~
Vears per cuble foot or less, In tue remaining turee cuses,
exposures were ®6, 17 and 14 @1llion jarticle-yaurs per
cubic foot respec%ively aud in these suses 1t is pussible
that dust exposure may fiave becn an aguravating fuetor
in their disecase. The undesirabilitv of persons vith )
evidence of respiratory diseusc being wmployed in the dusty
sections of this industry ave obvious wnd the 'finding of
evidence of past or present respiratory;diseagé in <2 cuses
out of the 175 cases surveyed euphasises the esirability
in this industry of Pre-eiployment medicalAexaminution,
including chest x-ruy., : '

CONCLUSIONS o

asbestocis, Howeyer, in our survey, the-percentaga of persons
affected was less because the Gust concentrations of -the
working envircnmeont were in general lowen. ,Nevevtueless,
prceesces were found wiere the dust cocncentrations were high
enough to lead inevitably to tne developuent .of asbestosis,
provided the enployees reusined loug enough in' those barticulur
Jobs, Fortunately, these processes eaploy relatively few
workmen, but it ig recomsended that steps be faken to give
these men greatepr Protection against dust, -

There are three main methods of dus%;subpression.
Firstly, certain dusty hand vork could be:mechgnised, as ‘the
following shows. Prior to this survey, one firm had installed
4 screw convevor to transport the bloun asbesios from the fibre
ToOous to the tide allls; since the survey, tie ssame firu hus
installed & belt gonveyor to feed the dry’uixbd usbestes to
the pulveriser. It is considared that both these rpeasures
have lessened the éxposure to asbuslos dust,  guch igproveuints
do not entirely eliminate tae e€xvosure to dust ssince there
are occasions, such as during repairs or during: the com.:lete
exuptving of fidbre rooms, wiien men Bay have to-.enter contined
Spaces and snovel the fibre for short #eriods,. ! In tnese
short reriods, an approved type of dust rcspirgtor'would at'ford
adequate protection, L .

Secordly, the asbéstus could be wotted, eitner with
water sprays op with oll sprays, However, thid renders both
mechanicul and pnewnatic transportution of thd fibres difficult,
because the wetted Linercl tends to-adnere ‘Lo the sidss of
ducts, conveyors, ete, ' e,
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Tnirdly, exhaust ventilation could be' provided at
certuin dusuy vorking boints, witn partial enclosure of tinese
points in order to increuse the effect of,the;qxhaust. A
minimus wir movewent of 50 feet per minute acrges the access
opering in tae enclosure ig suggested, ‘Such ap-air movement
would tend to CATTY away the fibre, but_thin.copld; of course,
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