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Probably the eurliest yecorded Case of asbestosls
was that reported by Hontague Lurray 4n London, in 1800, con~
cerning the death of a worluan, aged &6, w0 had been ex—
poced to aspestos dust for soOlle fourteen yeunsde In 1910,
after the ﬁegistrar-General had drawn'attentiop,to the deuth
of an asbestos worker from Macule pulicnary ripbrosish, wedl-
cz1 exauninations vere made of all eqploycus 1in the factory
which had employed him and the various aspects -of the in-
custry (e.g. dust, ventilation, sickness) werp'investigated.
This investigation indicated, but did not j TOVE, that
asbestos oossessed injurious properties. A later cuse con~
cerned a v.oman, aged 23, wno gied in 1924 after elghteen
yeurs? oxposure to asbestos. The post—aorten gxamination
revealed extensive fibrosis of the lungs. '

i

In 1930 Merewecther and Frice reported to the Lowe
Office on the results of thelr investigation Guring 19<86-9
into the asbestos industry in Eugland. It was' carried ocut
cn thet group of persons, wainly enguged 1n textile manu-,
fucture, Wilo Were exposed to pure wsbestos, or'tasbestos mixed
with a very siall proportion of cottcn or other vegetible
fipre. In all 363 persons out of uboutv Zaoo_wére-examined,
those witn the longest e, loyment in cuch factory being
selected. Of those exzmined 95 were found to'have diffuse
fibrosis of the lungs. The zuthors considered that with -
exposure to high dust conucentraticns the fibr gis would be
fully developed in seven to nine years, with possible death
after about thirteen years; vith lesser dust concentrations,
maturation of the fibrosis wight take as long' as twenty-five
vears. Unfortunately, only relative figures of dust con-
centration are shovn, and most of these figurés apply o .
procesces connected only with the asbestos textile, industry.
Opening and handling fibre, without loczl exhaust ventila-
tion, would be regarded as & nigh dust dencentrution opera”
tion, and this is the only one 1isted that would be comih
to both the asbestos textile and asbestos-cenent sectious
of tue industry. The authors found that neithdr age nov
sex appeared to have any effect cn the incidence of the .
fibrosis. | K

In 19%6 a report was published by S.B. McPhceters
of & survey of a group of 210 persons expused to .astestos
dust in the asbestos—cotton industries. -Twenty donbtiul,
twenty-five moderate and eight advanced cases ©of asbestosis
were found. Ihe average exposure of the wnole group of ¢
thirty-three persons with moderate or advanced;asbestosis
was 10.2 yedrse. Paradoxically, those with moderate asDEs—
tosis (10.3 years) had & greater exposure than fnose with
advanced asbestosis (10,0 years). Iuere was. SPR€ evidence

that asbestosis develops nore rapidly in youngerfperscns.
Those under forty years of age developed moderate asbestosis
in 9.5 years and advanced sspbestosis in 9.0 years; ;the
corresponding figures for workers over forty years wcre

12.4 and 11.0 years respectively. No activating oT aggrava-

ting effect of the dust on tuberculosis was ohsexrved.
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Two years later the United Stales Pubjic Healln
Service published its stuay by Drecssen el al,y of wsbes-
touis in the ashestos textile judustry. Mydicgu,exumina— )
tionsg were carried out on 4ve meb caad 118 wowel du Lti.ree
factories. The dust sauplzs welc taken by Grcepburg—8w1t¢
impinger. In sddition, chemicul unalyses were fade of
settled dust tauken from ludpes at breathlng 1cy01{ and of
airborne dust collected by bag-type fider. Owens gust '
county were used for sizing. The total dust expusure of
eucl workuen in milllons of particle-yedrs per ‘cupic foot -
was found by multiplying the dust count for ecach operation
by the numnber of years spent on it, and sumaing the pro-=
ducts so obtazined. Division by tine total number of yeurs
the worker was exposed gave the weighted dust ctncentration
expericnced by the workman over that period. This method of
assessing exposure has been adopted in this repeort.

t
gince thelr tests were made bY impinger, & direct
compurison 1s possible with the tests of the-pqesent survey
which were also taken by iuwpinger, and thls is.qgneelater.

Only three perscns cut of 108 exposed 'to a
weignted dust conceutration below five million Qarticles per
cubic foot, but 70 out of 349 persons exposed to & greater
concentration were affected by asbestosis. From these
figures, the authors concluded “"Because clean-cut cases of.
ssbestosis were found only in dust concentratlons exceeding
rfive wmillion particles DPer cubic foot, and ,because fthey . .
were not found at lower dust concentrations, five -million |
particles per cubic foot .nay be regarded as the 'threshold
value for asbestos—-dust exposure unitil better dqta are ava;l—

able.

The most significant work cn asbestodls experiuen-
tz11y produced in animals was recently carried;out in the
United States by Vorwald, Durkon and Pratt. The animals used
were guinea pigs, rats, mice, rabbits, cats ‘and .dogs. From
tne results of thelr experiuments, the authors made these ¢b-
servations, among others. Cd ‘

1. Long chrysatile asbestos fibres pruduced & peribron-

cblolar fibrosis of the lung, similar to 'niman asbes—

tosis, in all animals except the mouse and the dog.
The reason for the fallure of the mouse and tne dog
to respond is not known. Long asbestog fibres were
necessary bo-produce the reaction. I _

. I

_ The mode of action of the long asbestos fibre 1s
pri.arily wechanical, not chemical, and ‘appears to
depend on flexing action, since inflexible gluss wool
fibres do not produce fibrosis, noT do asbestos
fibres wnich have had taelr Flexibility Hestroyed by
heat. . I TSR ‘

(3%

. 1 .

%. Evidence was produced showing that dust, conéentrations
of 138 willion particles per cubic fool containing
0.6% fibres greater then ten wicrons in dength (1.¢e.
ander 1 million asbestos fipres greater than ten .
microns per cubic foot) will produce .experimental -
sshbestosis in guinea plgs. The actual Jower limlt of
concentration of long fibres necessary to produce ex-—
perimental asbestosis was not established. PR

4. The duration of exposure required to deévelop the
pulmonary reaction te inhaled wsbestosls dust is 1n-=
versely proportional to the congenbratiqn of long -
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5, Further conclusious yeached were that experimcntal
asbestosis c8uses to progress ou discontipuance of
dust exposure und {hat inhelation of ugbestos dust E
did not alter significintly the final oulcuwe of ex- |
perimentul tuberculcsis in tWO'SGPieS4OQ guinea cips ,
exposed Lo thut dust, L. ‘ [

DESCRIPTION OF THE INDUSIRY Yy

L .

The major activity of the asbestos industry of New
south Wales 1s the manufacture of agbestos cemept'and its
fubrication jnto flut und corrugated shoeting apd into u lurge
range of poulded products. In this report culy .this side of
the industry will be dealt witn, hut it 1s intes:ded to deel
witn other sectlons of tho industry du @ separule re,crb.

The manufacture of ,sbestos-ceaent products in EW
South Vales 1s confined to turee firuws operating in Sydney
wio in tuls sectlon of the industry employ appbpximately one
tnousand persons. P

: O .

The raw materials used are asbestos, cement znd
water. The asbectos 1s recelved in bags from.West‘AustraIiJ,
Soutn Africa, Canada and & swmall quantity frow' Baryulgil in
New South Viales., From these sources the following types of
usbestos are obtaineds amosite (an anphibole mineraly, .
chrysotile (fibrous serpentine) and crocidolite (blue asbestos) .

\ :
The cement 1s mainly received in bulk; either by
rail wagons OT trucks, which ar€ enptied direct on.to screw
conveyors. Ine conveyors feed bucket elevators! anu belts .
which carry the cement to storage bius. -A’certqin,awount of
cement 1is recelved and stored in bags zgainst wny nold-up
4in bulk supplles. (n arrival the bags of asbestos are wan-
handled and stored in stacks. AS required,tneibags are again
panhandled and conveyed from the store to the pulverisers OT
disintegrators. This manhandling of bags is cayried out by
groups of men generally ¥niown &s ngsbestos gangs' . Tne next
step is blending of the asbestos DY emptying end. mixing with
shovels the contents of appropriate bags. ‘The mix 1s then
shovelled oOT nand-fed into the pulverisers. Tais work is
carried out by 2 further group, scmetiues kxnown'as !'blower
mzn®. The . ulverisers are eilther pug or nawuer inills. Tne
pulverised product 1s then blovn througn dactsito storage
hoppers, usually ynovn as fibre-rocms. AS required, the blovn
asbestos 1s generally raked through small doovsintc barrovs,
welghed and then wheeled to the tide mills or béaters where
the asbestos-cement mix is prepared. Into these uwachines
water is run and the weighed asbestos fibre added. . Towards
the end of the beating period, ranglng from 15'to 40 minutes,
a welghed quantity of cement is added from:a conveyor belt.
Only those operatives taking part in these'earlier stages of
the manufacturing process &are 1ikely to he exposed to ex~
cessive dust, but there is & mimor process.or'rqclaiminv dry
sorap which gives rise to a lesser exposare, bul’ one which is,
nevertheless, & good deal greater than that found in the
subsequent stages of manufacture where .the processes are
mainly carried out wet., It might be mentioned here that there




1s little exposare Lo Curacnil s Oppe sd Lo Ly Lus Cust

.nud in any cage ceuent Just aoes nul constitune any terious

hezird to the lungs. ,:
From the tide will or bealer the liguid wix of

usbestos-cement 1s run into an agitutor whende it is ed

as required on to felt belts of the sucet waking machinzs.

fiere most of the water 1is rewoved by filtration and suction

through the belt, The sheel Dow in course of .preparation

is transferred from the belt on to rollers of circuuference

appropriate to the length of the sneet required, ana 1s,

built up to & desired thickmess as tne rollers.rotute. 'It

m.y be cut and removed from the Tollers elther manually or

w..chunically. For a flat sheet, 1t is then‘stacked betveen

stexl :lantes, but when & corrugated sheet 1s required, 1t

i1s first Land wmoulded on a coriuguled stgel 'siwet axd then

ctackel between corruguted sn.ets. In sone 'cases the nundling

of these viet cheets 1s entirely manual and in cthers hignhly

mechanise:. The sheets are then allowed to stand for curing

ana dryin-v. The reaction wnleh tukes place 1s exotheruic

wnd Lhustens the process. Sowe sneets ure tqﬁcﬁ away frou

the machines for the manufacture of u wide pznge of wmoulded

articles. After moulding, these irticles are.placed in

dryers to expedite the curing and drying process and o

increcse the turnover of woulds. !

After the sheets have bewn cured Jud dried, they
are in .ost instances trimuazd to slze by gulllotine, bana-
saws and euery waeels, & recent developuent hus beern wit
trimuing of the sheets to the final size prior tc tie
curing and drying process. In tuils vway ‘the asount of dry
scrap is being reduced znd with it the exposure to dust
2lrezdy mentioned in connection with dry SCT&ap. :

f

- M .
)

asopsaitu ! oF THE DUET 1. XPOCURE 1 "
. } .

In New South Wales, dust ccncentrations are
usuully determined by the Owens?! dust counter, an avevtage
of scveral counts being muge over & sultubly period of
time, usually one half-hour or ucre. flowever), in order to
e able to compare our figures with correspopding American
cnes, and with the Amerlcan standard of Tive willion par-
ticles per cubic foot, it has becowe custcmary to use the
pidget impinger when saupling atmospheres contzining =ir-
borne asbestos. o

<

v .

The midget impinger, a more portable development
of the Greenburg-Smith impinger, 1is a jet-typé. instrument
i1 wnich 0.1 cubic feet of air per minute is drawn through
a one-millimetre orifice, and impinged on toi the flask
bottom five millimetres below. The flask cohtains ten
cubic centimetres of a collecting liguid which, in tiis
Division, is usually twenty percent ethyl aledhol in distilled
water. %he 1iquid is carefully filtered before use tiarough
a double thickness of filter puper in.order Lo. rewove aliy
suspcendeda dust, ) . '

C .
After test, tne collecting ligaid. is- diluted to

a sultable velume. This velume depcuds on visual as:essm.nt

of the amount of dust collected im the 1iquid; . An aliquot

part is then run into a counting chanmber.. Thre .one we use

is a Spencer bright-line haemacytometer. From:the cell

count, the total number of particles in the collecting liquid

can be calculated. The vclume in cubic feet.,of alr . saaples

is found by dividing the tiue 1in minutes.of saapling by

ten. Division of the former quantity .y thp‘%atter gives

the dust concentration in particles per cubiq'foot.

*
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Lhie uwet Of tne midget io dngel.
LoL TeS0lve particles bo
be sucn & disucvanlagé i '
1ibres over ten microus 1N
ca to thew by scwe in-
i particles tends to
on to all Jet—sgmpling in--
thirongh au orifice

used for counting
in size.

particles
1ongth) have
vectigatore.,
oceur,

of asbes

at nigh velocity.

obtained, instead of a serle
Tnis facilitates counting,

dust counter,

assessment of the relutive
of an operation, nor may a

the result.

Generally, dust suwples
covered a period of ten minutes,
the operation being tested ha
exposure of euch workinan in

cubic foot was de
each operation
end sum.ing the p

The weuknesses of this method of assessing «
workmants dust exposure are obvlous,
dust concentration obtained by
dust concentration to which thu
period of years; i% ignores both sh
fluctuations in the dustiness as well as long-teri

Tnis may not
tos (e.
the significance ascrib
Shattering of t
but tnis defect is conu
struments in which the gusty alr 1is dravn
In any tect, only cone

s of samplcs

LV

does

Laventop oo
Tn

Ee

he lare

d not been coverad.
111ions vl particle-ycurs

+

disudVeon tiges in
sel—-Upy

wlatd

¢ wloroscopll

sample need be

U
! .

’ R .
tulcen in tndls survey

The t

low che milcerou
[ the lorgsr

as with the Ovens!
but-does not uwllow
dustiness of the different jhuses
statistical analysis be made of

or longer if'all phases of

otal
per

teruined by pultiplying - the dust count fcr

by the number of

roducts so obtained, s
[

test 1is appro:

4

It ascumes

“ears e nud 'spent on it,

thuat the
dmately tbe wean
t man has been exposed over &
ort-term (e.g. hourly)
€

over periods of years) trends towards more dqsty or less
be winimised.by making’

dusty ccnditionz,

more dust tests at &1l wor
be estimated without having
in the same places,

The former can

in zny of the factorles concerned. Y

\J

king points, but the latter canrot
taken tests some years vefore
Unfortunately, thils had not been done

Tull details of the cdust tests-takeh,are not siven
in tuis re.ort but, in Table 1, wuich fcllows, the averzge,
the mimimum and the maximum cust counts are shown for tne
processes described above. Tuey are set out 'ip descending
order of averarze dustiness, g :

.o
\

vt

Table 1 oL
No, . Uiéget Impingzer Count
Position of Tests of Nature of Vork |mill., rart./cub. ft.
Tests \Average| oV | HIBDA
: e est cst
T .
Asbestos ,ulverisers Asbestos unbugged, | v
£ disintegrators 4 blended by saovel I RS c.h 24,7
& Ted to oisinteg- -
rator ‘ -
Tide Mills and Blown asbestos usu- |' : ;
Beaters 6 ally raked into bar-{'' R.O 0.1 7.8
rows & wheeled to b
beater. Wet-mixed | . .
with cement in beateq. t .
Scrap bagging points z | Pulverised & blown |' : 2.6 | 0.8 E.3
scrap filled into ~| ¢« . :
bags from hoppers - .
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_sacet e Anfel Count
Woe L4 N /("'J‘.)
}cnition of Tests of heture of st
Tests
—
[Fopre Toeold R isle . Lo Lo : SR T~
rared 1010 DLTTUNS o
from Tibre rocus !
' Cutters and Bundsavws 5 Corruguted =80e5:08T 1.€ 0.x 4.0
‘ cenicnt sueels and ’ ' ‘
poulded articles oL :
trimuwed to size L '
t.
L oerny sulverisers and Sersp asbuslop— A .
3disiuaugr4tors 3 cencnt shovelled | 1.6 0.5 S.h4
& nand-fed to v '
dicintegr.tor i "4
'
Gunleral facrtory ut- Lsbustos—cewent '
‘ucs,hurc (aundling & cheets beling menu- | . - _
oulating et shocts 3 fuctared nearby, | b.3 0.2 0.4
wuC obner 1teas T
bedr tandm Y
woulded !

DuaCATTICH of 1D VG ULATICVLE SORVUTED ) 178 EXyulh o I8

' .
Tae total nuwbey ot ea,lo/jess surveyygd wus 1795 ovul
< A ?

did

of u ;os:tible totel of 900, und tney were sll el It will be

secn froa Table ¢ that o large ,r0y0rt10h-of't§¢ gid, 1o, ecs

Pamle = \
Y- - J"-O. ‘.af ‘ '
Ko, of Years Emp10yees | r ‘
0 - 4.9 59 _—
) {
5 - 9.9 45 R
10 - 14.9 18 C
15 - 19.9 100 .«
. }
20 & over 5 o '
I;
T0TnL 170 :h
— T

9
surveyed, 99 cut of & total of 175 had been enployed for
less than O years. This is a pcint of‘copsideruble import-
~nce for, as already menticned, . sbestosis has.only been
found to occur after prolonged expCsure and, ‘even with
work in very high dust concentrutions, the diséuse 1s rare
in workers with less than 5 years! €X;I0Sure, Furtheruore,
many of those surveyed had worked on’ several different Jobs
during toeir e, loyment in tae inaustry and tiiete was a
tendancy for guployees vith long y2crs cf servfge toc have,

nect aoved froo ;rocesses secempaniod oy heavylcﬁnceztrdniuns
to procgesses whiere there wad iiotle dust. Cunggqucntly

of aucst
el bne considerable staff tarnover apd turnover of Jo

within the ipdustry tended to reduce individua}:eg@osurc to

¥
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Gusl. Vi1l 180 be seeldl Dluw Cudipelllg tendts bownd o tast
oL 1&!"[;\ ,'“\-‘,)(,"L'tjo‘(.' \/1‘ L ‘..:L:l}', l(z.s‘ O.Jt \/1' i'/:), e l'e (;._'.'{,'_lf././f,'u
o Juno ele cre Gust coLCELITLLALL was (L Lue aVelape Uoc
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Table & ‘ '

1
Distribution of RLuployees on Various Types of
Work Tested at Time of Survey

[
!

" oo of 0
Type of Work Euployees'
isbestos rulverisers & ' ;
Disintegrators 18 e
Tide 111ls & Beaters 42
‘ L,
Scrap bagging j,ointsit o !
1
Fibre Rooums < o
Cutters & Bandsaus g ')-
Scrap Reclamation Plant 5 !
General factory atmosphiere .
(handling, moulding g
wet sheets) 105 .
TOTAL 175 ‘
X ~

No employees cccupled entirely on tH1§'

YO I‘k .

1
1

.

millicn particles per cubic foot znd such exposure cun be
regarded as negligible. Having regard to the two factors of
turriover of job and widely different concentr-tions. of dust
experienced on different processes, it was consibered that.
a very suitable metnod of assessing the indgividualls exposure
to cust wus tc measure it in terms of particle-years per '
cubic foot. For this yurpose dust concentrations for each
process were taken as those found at the time of ' tne survey,
In the factories where the survey was carried out, it secmed
probuble that dust conditions had been fairly stable for a
considerable period.. Nevertheless, the ppssibility of dust con-
centrutions varying from time to time cannot be é€éxcluded and
the estimate of exposure can be no uaore than an approximation.
The results obtained by tais method are classifigd in Table 4.
I £ .
I
Table 4 el
Classification of Individuzl Exposure to-bust

1

Million particles ﬁo.'of‘.i
0 - 4 274i ﬁ 'i“ .
5 - g 18
10 - 24 | RETIE
25 - 49 no|e
50 - 99 B S
100 and over s :H’
TOTAL s




FYOVIGUS Lurne . woriied (bl liennere, e clveacy
Tolerred 16, Have shown tuatl erbeileols 15 LOY difely o
ceeur unless exposure hus exceectd b williion qart}clus rov
were tuawn O years, that is to suy O million'pgrblclc—y:ar;f
It will be seen from the table that in only 14 tuses hiad this
level of exjposure been recached and in view cof 1thls a iow
incidence of asbestosis wis tu be expected and vas, in
fact, found. . S

1
'

CLINTCAT, AND X-RAY FINDINGS ‘ L

The clinical exawination of all the subjects '
was carried out by medical officers of the Division of .
Industrial Hy;iene and chest x-rays, either by.the Tubercéulo:sis
Divlsion of the Health Department or by the consultant radio-
logists to the Divisicn., For tlie x-ray exauinations 14" . x 11
films were used in all cases., Winere exposure had reuched a 1ovel
ut wialeh usbestosis might be expected, the filus were ve-
vizwed by two or more percens sxilled in tlie 'gssessment of
such films and the final judgeuent on the Tilm was bzced by
cne of us (C.G.R.) on the general consceusus of opinions given
by the viewers, In reaching the diagnosis the' ¢linical
findings were taken into consideration, but the clinicul
evldence of disease wus negligible and in only, 'two cases
did the symptomatology ccntribute tc a diagnosls cf as-
bistosis. The following tuble reluted the cases of usbes-
tosis to dust exposure. ’ '

4

!
..
‘.u

Table 5 g
Incidence of Asbestosis related to Dgstf
Exposure I
Exposure in Million s -
particle-years ersens | ferscns
per cubic foot Lxposed fflec}ed
. IR
' t
Less than 10 145 . 0
) o
10 - =24 16 Tz
{
25 - 49 11 . ' 4 '
o0 - 28 ’ & '4 p.O
'-
100 and over 4 “}3.
TOTAL 17 | .9
Lot .

- -

1
. '
! 1

-

It will be seen that only two cases of asbestosis
cccurred awong men with less than 25 wmillion particle~-years
per cubic foot exposure., Imn both these cases the estinzted
exposure was 15 milllon particle-years per cubje foot. .
Dreecscen et al, whose survey has .lready been referred to, _

Iy 1]
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t
fowd & cuses in 19 jersous witu exposure of less than
<G oadllion perticle-yours per cuble foot. ltinus been
vednteu cut tnet such estiwdticus or eXp0sUle Ul'e LO LOTE

than apprexiaations ana it is quite #055ible thut these struy

cases where exposure was apparently witnin tué licdits of
safety wore at some pericd exposed to nigher concentruticns
of dust thurn were found to exlst during the syurvey on the
precessis where the men had worked. The incidence of cases,
four out of eleven persons cxposed at the 257£9 wiliion
particle-years per cubic foot level of exposure is con-
ciderably higher than that found by Dreescen, nauwely three
cuses out of eighty-four persons exposed, Itiils interest-
ing that the small nudber of three persons vwho had an ex-
posure of over 100 willion purticle-yecars rer cublc foot 211
chowed signs of asbestosis coupared with roughly half in;
brecsen's survey. However, the nuuers with' nign levels:

of exposure found in ocur survey are so suall’ in cowparisen
with Dreessen's that tne differences wentioned are of no’
statistical significance. o

L)
1

t . ’ .
Advanced stuages of asbestosis are s ldom found.
with exposure of less than 100 wmillion particiefyears per
cubic foot and in tnis survey only one case was found where
the diseuase could be regarded as having passed the early
stage and the x-ray revezled the characteristic ground glass
appearance of the lung fields. In tnis case 'the estiwated
exposure was 167 million particle-years per cubic foot.

Table 6 shows the relationship between the in-:
clience of asbestosis znd the length of exposure to as-
bestos dust, The latter is not necessarily identical with
length of employment in the industry (Table 2), for certain

occupations (e.g. watcluian, delivery man, cletk) huve uo
expusure to the dust, ' ’

Table 6 4 ) '_-,
Incldence of Asbestosis related to1l
Exposure Time !
. ‘ *
Exposure ITime Perscns |* Persgns. '
in years Exposed  Affected .
—
Less than 5 ) 1023 1.
5 "'9.9 42 5 1
10 -19.9 26 e
Lo
20 and over 5 B
. [}
T
TOTAL 175 9.

‘ -

It will be seen that only about‘oné'percent of:
those workuen with less than five years! expoéﬁre were
affected whilst about ten ver cent of those with more thun
five years! exposure showed slgns ofusbustosis.r Phese -
figures are scmewhat lower than tilose found by Wreessen ot
al, viie resorted 10 cases (37) in 288 persons éxposed for
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jese tnen five Years, and 63 cascs (40, ) in 154 persons
exposed Pov five Or wore ye-lc-. Tue uiff¢ruuc?‘bcthcn Lue
two surve s 1s statistically cigpiricantl ulid, Yince we have
consiuered nere only periods oT eXpusurc,‘would'}robably be
caused by tuée higher dust concentraticiy fcund }n the as-—
bestos feytile industTye. o,

4 similar table spowing thcvrelgtionqnip betwech
the incldence of asbestosis and the welpgnted aist concen~ -
tration, is pgiven below. o

'

Table 7 ' . ‘

4
Iwucildence of Asbestosis related to -
wWeighted Dust Concentr.tion .

Vielphted Dust Concentration Persons':.'Persons.
in million particles T L ‘
per cubic foot Exposed | sffected
Less than O 157 - 4
b - 9‘9 16 : 1
10 - 18.9 5 ‘ 4
20 and over 0 " 0
-
TOTAL - R

In this table nearly tnree per cent of the worknen
exposed to a weighted dust concentration of 1ésgs than 5
million ,.articles per cubic foot were affected.» SO Were 2k
of those exposed to 2 welghted dust concentration of five
millicn or wore particles Pper cubic foot.,'Corres?onding .
fizures from tne report of Dreessen et &1 were 3 out of 108
em. loyecs (or %) and ™ out of 239 employees. (oT 21%). It
is obvicus that there is no significant difference between
our fisures, as given in this table, znd the dorresponding
American ones., , v

The number of cases witn physical signs, or X-ray
evidence of respirator disease other tnad ssbebtosis,
22 out of 175 (Table Bg 1s higher than might b?“expectEd.

. 4

)

Tuble 8 SO

(4
Cases of Respiratory Disease cther t@ah
Lsbestcsis : R

. Humber'1'

Dlsease of Cases»p

. 1
Tuberculosis - Active & 'y
" Healed VR

Bronchitis .11 : lﬂf
Other 5 ¢ e
TOTAL @




Ir. the two cugus cf metive uluon.ry ;ubgrc@lusls
diccoverod Ly the survey, i€ GlbEuSe Was coTly Lna eX-
posures Lo aqust were cnly 1 d41tdion wnd € willaon pavticle-
yeurs pev cubic foot respectively. TuereNW¢§,noLuihg to
sugpgest uctivation of tuc Gisew.se due to.Gust £Xposure, cne
case of ne=led tuberculosis had undergone sanwtorium treat—
ment fourteen vears previously and since beenvemp;oyed in
the industry for nine vears vith an exposure of <5 milliQn
particle-yedars per cubic foot withiout tiiere belng any
evidence of re-activation of the diseuse. '

1
!

In eight of the eleven cases of brenchitis ex-
posure to dust had amounted to only wlllionparticle-
vears per cubic foot or less. In the remaining tiree cases,
exposures were €6, 17 and 14 million particle-y=ars per !
cubic foot respec%ively aud in these cases it is rossible
that dust exposure may flave been an agyravating factor
in their disease. The undesirabilitv of persons wilth ‘
evidence of respiratory diseasec being employed in the dusty
scotions of this industry are obvious «nd the 'finding of .
evidence of past or present respiratory disease in <2 cases
out of the 175 cases surveyed enphasises the desirability
in this industry of pre-euployment medical examination,
including chest x-ray. ' '

CGHCLUEIONS

The results of this survey contfirm tne experlence
cf ezrlier ones in regard to the quantitative relationship
berwecn dust exposure ana the onset and development of
asbestoeis. However, in our survey, the percentage of persons
affected was less because the dust concentretions of -the
vorlting environument were in general lowver. Nevertheless,
procesces were found viere the dust ccncentrations were high
erourh to lead inevitazbly to tne developuent -of asbestosis.
provided the employees remained loug enough in those particular
jobs, Fortunztely, these processes employ relatively few
workmen, but it is recommwended that steps be taken to give
these wen greater protection against dust, e

There are three main methods of dusfysuppression.
Firstly, certain dusty hand work could be mechanised, as the
folloving shows. Priocr to thls survey, oné firm had installed
a screw conveyor to tramsport the blown asbestos from the fiore
rooms to tne tide amills; since the survey, tiessame firm hes
jnstalled a belt conveyor tc feed the dry ulxéd asbestos to
the pulveriser. It is considered thiat both these measures
have lessened the exposure to asbestos dust. , Such improveacnts
do not entirely eliminate tne exposure to dustnsince there
are occasicns, such as during repalrs or durinpg: the com.lete
emnptving of fibre rooms, when men may have toc.emter contined
spaces and snovel the fibre for short periods.! In these
short periods, an approved type of dust rcspieror'would'afford
adeguate protection. ll."

Secordly, the asbestos could be wetted, eltner with
water sprays or wi%h oil sprays. However, thid renders both
mechanical and pneumatic transportation of thé -fibres difficult,
because the wetted minercl tends to adnere to.the sides of
ducts, conveyors, etce ' — ;

1 to. .

Tphirdly, exhaust ventilation could be' provided at
certuin dusty working points, with partial enclosure of these
points in order to increuse the effect of the \exhaust. A
minimumn air movement of B0 feet per minute acrgss the access
opening in the enclosure is suggeeted., Such an-air movement
would tend to carry away the fibre, but this.copld; of course,
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be recovered In bapg {ilters. Drucssen_gt.gl give tubles )
chowing dust comncentraticns wite and . theut exhuust venti-
laticn, For processes ccw.ou to Loth thie dasbestos-ceowmznt
and t.xtile scctions of tie industry, reductions in desti-
ness of u  to 907 were achicved with exnuust ulr flows of
up to 1000 cuble feet per wminute. Frocesses wrhich leng Lthew-
sclves to the use of exhuust ventilation with partlal en-
closure 1rnclude umbagging and blending the asbqstos and .
Tecding the dry mix into the pulveriser. In the la%ter
case the air used to blow the crushed usbeslos 'to the tibre
rooms serves to ventilate the crusher intuke, but additional
exhoust air and partiul enclosure may also prove .necessary.

In addition to the use of these Leusures, 1t is'
suggested that employees working in the dustier)sections uf
the industry be adequately supervised medically. Sych
superviczion would include pre—employuent examinations and
triennial examinations, including x-rays, thereafter,

Once the earlier stuges of manufactur? are passed
and the wet wix is being prepared in the tide mills, the
dust concentraticns, with the possible exception of those
at scrup reclomation rlants, and some cutters and saws,
cease to be significant, Therefore, over a major part of
the procecs there is no call for greater medical or hygienic
measures tnan 1s desirable in industry generally, '

!
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