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(€) In case of total nud pecminent disabilivy the muoaimum rompensation f
_ will be the deuth henetit Plus o pension o S-per cent, e in certuin eises 12e ;
l, per ottt therealter nnsuatly for life, payable monthly, !
? Qu petition the Conunission may order an autopsy by competent pathido-
;.'E Rist, Where slenth may have boen e 1o stliea or asbestan duse, Tathologist to i
{ nrike compivte report (includiog lalwiptey tindings), Dot offer 2 cnelisions, .
i‘ I Employes muking claiss for fompensation wust sobanit to physiead « sanue
H nation, of ceqninnd by employer. Einploye is entitled t copy of repect if e
iy desices, I eraploye relises 1o submst” 1o CXanination, compensation rease -
} dntil such exanuoution is made.
] Fuoyployes with ailicresia or anbuatonis but nat disabled prioe to Oetodur |,
| 1936, may file with industrial commMmission within ) Juvs after effective Uate
i of this uct, u requist to wusve full conyrisation foe disalulity or dewth from
14 - wilieonis or asbestusis, or aly eireet reswlt theee!, supported by satisfoetary
! methenl vvidence.  If e industrind Cmuission approves such wikiver (he
colnpensation payuble witer furthee vxpsure and aesilting death o dise
uhility shull be 30 por cont o What it otherwise wunbd hive bee.
L Notice of disublement mast b Kiven the employer na siam as practcable,
Cluine fur compensativn mu-g fae tuule within six onths after thaablonunt,
and applications te sndustria) commiaon fur conpurcution within vae yeur.
q Any length of time buwever short iy sullicient eXposuro to sapport w clam,
5 employe was engagzed m s eCeRprbion of proeess in which the bz of the
b dizensa EXISta=EXCAPL i Gusess af silivesin or asbuestosis where the expusare '
\ must be 60 dieys or puore,
#-! The cmpluyee lintde shall e thut oue in whow einployment the vinploye )
L‘ “wins hst expased to the bacards of (he disense clniined, exevnpt for sdicuss or :
4 wilastusiy, '
Y Nev evuployee shall be liable foe conprbeation e diasages windee 1laa Aet o ;
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Chronic Arthritis

Wien teferriing o eliroe arthaitia wee isally mean cither of the tano 2eeal
Ly s il whnonie wagapweitie arthits, Toe thes Longsenge of tie Bty we spuuk
of this a3 elvvne tlaugung . We st not forget, however, that Hoge aye
dedinite clinieal Krstgm of chroaie aetheitides of kpow s cltankggy, tutely lues
awd lubercular, These Liree aie speribie disenses vusily recagnized s e
and i tvated it e eaely stages of the tisense processes are oenable to trent -
went. Nutubers are cugad Pevnnanently and the cod reults in reforens: to
disability are not chindet by the sinister thireats of (e crappling, ugonizingly
paindnl and deforming causlangists o the cliennie non-peeifie srthatides,
rheumnantodd asthriiis nud by pwetrophic arthritis.

Rhcumatoid srthatis nnest be entively sepieated from the acnte disease of
rlieuanntie fover; known wlau g cbrunie infectioys arthrilis, ateophic arthiritis,
urthritis detnemuns, rheaontoid sethrtis is the inast prrevalent of these two
disnbling disenses.  In n Cornelt Clinic serresd of 012 cuses two-Lhirds were of the
ehronic infectiows, ve rliewnatoid arthritis typs. It 13 most oflen seen in
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SUPPLEMENT

Several years have clapsed since the International Labour Otfice published its two-valasnu
Encyclopaedia of Industrial Ilygiene (see page 4 of this cover), a work which has won witlespeead
recognilion as a standard book of reference an the health hazards of industrial and business life

In the meantime, new discoveries have been made, new processes adopted, and aew;
safeguards and remedies applied.

It has therefore becmne necessary to bring the Encyclopacdia into line with advanrin,
knowledge and practice.

To meet this nced, the International Labour Otlice has decided to publish a Supplment
containing such additions and revisions as are required to keep the original work abreast o}
present-day progress.

For a list of some of the subjects to be dealt with in the Supplement, and particulirs \
authors, sec page 3 of this cover.

The Supplement takes the form, not of a new volume, but of a scries of brochures, s
by instalments on a loose-leal plan and adapted for filing and presecvation in a sulid l»in«li;n-._;\
cover,

Lach article devoted to a given occupation, proress, substonee, or health risk, wiil e
produced as a separate brochure, to facilitate the binding of the series in alphabetical order uani
the replacement of any brochure shonld a new edition hecome necessary at some fater date.
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The price of each brochure will vary according to the number of pages it contains.
The price of the special foose-leal dinding cover 1s 2;-; 50 cents,
The subscription rate for 500 puyes, including binding cover, is £1; $5.00.

Orders may be addressed to the International Labour O

% A flice, Geneva, Switzerland, or
10 any of the following: .

AUSTRALIS: L IrFLaso:
m‘ésf;.'e"élr;tl (}?d‘c'l‘ard Limited, 2534, Messrs, Eason anid Sans Linited, 30 and 4t
COTES T e pFNE o i S AV Lower O'Connell Street, Dublin.
Australicn League of Nations Union (N.S.W. '
Branch), Savings Bank DBuilding, 14-20 Jarax:
CASAD.(‘..:mtlcreagh Stecet, Sydney. Deanch Oflice, [nternatianal Tabour Oflies,
Lci\\’.:nc of Natious Socicty {Canada), 124, ?{lgfﬁ:n}}.;'.'f-"f,""ralfﬁ.‘,ld'"g' Hibiva Pask,
" L ey N " Aacinku, 0.
Ciina: eitington Street, Cuawa. Marnzen Cotnpany Limiled (Muruzen Ka-
Mr. Hai-Fong Clieng, 734, Bubbling Well 139:1-.‘.;:-!\;;1.'\'!1&\. 6, Nihonbustu, Toco.
Road, Shanghai; Suachome, Takyo.
or Commercial Press Limited, 211, Hoaan New 7 .
Road, Shanghas. * FEALAND:
Great limitais: ) The Labour Dk Raom, 126, Vivian Steeet,
Beanch Olics, international Lalwur Office, iVellingion.
12, Victoria Steeet, Loadon, S.W. 1. Usiten SraTes:
Ispia: e N
{nternational Labour Oflico {Indian Branch), Branch DMee, Intergational Labour OMice,
Nav Deths, - 334, Jackson Place, 1Vasningion, 0.C.
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ASBESTOS

French: Amiante. — German: Asbest, — Italian: Amianto, — Spanish: Amianto,

rrv———

Asbestos, although known to the an.
cients as a scientiic curiosity since they
were able to make a non-inflammable
cloth {rom a substance believed to be of
vegetable origin, had no commercial im-
portance until the last quarter of the
nineteenth century,

Then the unique fire-resisting and
insulating properties of the mineral began
to be exploited, and thereaiter the expan-
sion of the industry has been remarkable.
The multifarious uses which are found for
asbestos at the present day would have

~ amazed the pioneers of the industry.

The fibrons minerals commercially
known as ashestos are silicates, the silica

" - being combined with metailic bases,

mainly magnesivm or iron and, to a less
extent, calcium sodium or aluminium. The
term is a ccllective name applied 19 a
variety 0 fioale minees). o0 b ditfer
from cieis  1her o ciiens ab congpeition
and physical proporties but sesen:ble one
another in their lincly fibrous nature and
the flexibility of the fibres.

For practical purposes, all that goes
under the name asbestos in commerce is
cither fibrous serpentine, or a f{ibrous
mincral of the hornbleade group, of which
the most important are crocidolite, amosite
and tremolite, Serpentine asbestos or
chrysotile is essentially a bydrated silicate
of magnesium, containing little iron and
almost no calcium. ‘The hornblende varie-
ties contain less magnesium and wsually
more calcium, aluminium and iron—cro-
cidolite and amosite being mainly silicates
of iron.

The field of utility of asbestos products
has rapidly expanded and to-day is very
large: new uses for asbestos are being
constantly found. The mineral, the yarn,
or the [abric composes, or is incorporated
in, a vast number of articles, ranging from
matches to filter pads, from paints to
roofing tiles, from high pressure jointing
to electrodes, and from brake-linings to
insulating (electric, anti-noise) and fire-
resisting matcrials in great variety,

As mentioned above, varieties and
grades of asbestos difler widely in their

1.L.O.: Occupation and Health
{Jancary 1938)

.

chemical and physical qualitics, and these
considerations carry great weight in the
choice of an appropriste grade of raw
material for the purpose in view. Asbestos
fibre varying in quality is of world-wide
distribution, but over two-thirds of the
world production of commercial fibre is
derived from Canada, Rhodesia, South
Alrica, US.S.R. and Cﬁpms.

About four-fifths of the world’s produc-
tion of asbestos is unsuitable for spinning,
and it is the discovery of industrial uses
for these very short libres and the dust.
like waste which has been responsible
for the phenomenal expansion of the
industry as a whole.

ExTrACTION

Hitherto ashestos has been got almost
entirely by open-pit quarrying, but under-
ground mining witl have to be resorted to
in increasing extent in the future in many
properties.

After the mother rock containing the
veins of asbestos (ibre has been drilled and
blasted, the loose long fibre together with
adherent small picces of rock is dgathered
up and sent to the cobbing shed, where,
artcr drying, it is dressed (cobbed) by
hand, {reed from adherent rock, graded,
screened, and then bagged ready for the
market. This * crude " fibre still contains
a proportion of rock, dust, and short libre
uscless to the spinner, which is removed
in the preparatory processes in the factory.

The broken material in the quarry after
the removal of the crude fibre, where this
is done, consists of rock containing the
shorter fibre and still finer useful materia!,
and barren rock. The former is sent to the
mill for mechanical treatment, and the
latter is dumped.

All grades of fibre other than those sold
in the “ crude " form, are produced mecha-
nically in the mills, There the objcut
is to extract as much fibre out of the ruck
as possible, while avoiding breaking up
the fibre (and thus reducing its value) by
unnecessary operations.

This is done by a series of crushing

l
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operations, at the same time opening or
Rulling out the fibre and screening out the
uscless sand. The fibre is collected b
* means of air suction at each stage, gruded,
cleaned and bagged.
The asbestos so produced is elassified

< 3 uader an agrrod defined system into
- N, 3 “ crude asbestos ™ and “ milled asbestns”,
il 3 Crude ashestos consisty of the hand-selec-
l '.'3..: 3 ted eross-vein material in its native or

. aon-fibraus furm. Milled ashestos consists

- of all grades produced by mechanical
:, ‘. lreatmeat of asbestos ore. '
i f - These two classes are further subdivided
. inta nine standard groups. Crude asbestos
. } is graded into two groups (1 and 2) and

L. milled asbestos into seven groups (3 to 9),
: the determining feature being length of
fibre, In the case of milled fibre further
classificativn is made by meuns of the
standard testing machine, This machine,
of standord dimensions, comprises four
boxes superimposed one on the other, the
: hottoms of the first three boxes from above
downwards heing wire screens of standard
- © dimensions and progressively finer mesh:
L3 the lowest box retains the fine material
X which falls through the (hres screens, A
3 wetghed sample of asbestos (16 ounces)
: having been placed in the top box, the
machine is mechanically agitated in a
standardiseld method for exactly two
minutes, and the asbestos remaining in
each hox is weighed. In this way the
proportion of longer and sharter fibres
in the sample is ascertained. The more
fibre retained in the first box and the less
libre in the lowest, the higher the prade
and the greater the value of the ashust s
50 tested.
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of rades. Thus in group No. 3 (spinning
and textile libres), there are seven stan.
dard grades ranging from the specitication
Of 8==fpom1-—1 (Mminimum) for the top grade
down to specification of 0—8 59
(minimum) for the lowest grade in this
group when tested in the above way,

Asbestic or ashestine is a by-product
from the mills in the nature of ‘a residue
c‘:c*))nlaining a very low percentuage of short
ihre,

Heolh Setg.b

“wallare Pbhe

MANUFACTURING PiocEssEs

The asbestos, whether crude or milled,
is now ready for dispatch to the factory,
For textile purposes only the lunger and
better fibre comprised in the standard

Hoath Lhe u/

Cing 2

In this way the seven groups of nallea
tibee are further subdivided jnto o mnber

groups 1.3 (crude and spinning grades)
are used.

Any of these alone. or blended with
each other, or blended with cotton fibre,
may be spun into varn.

Asbestos suitable for this purpose has
to be crushed, if in the crude state, and in
ali cases “ opened ™ or “ fiberised ™ before
it is ready for carding. Separating (to
remove iron) and sieving follnw crushing,
but_preccde opening.

The subsequent carding, doubling, spin-
ning, and weaving proccsses proceed
broadly es in the case of other textiles,
but with essential modifications and res.
trictions caused by the diferent physical
characters of the asbestos fibre.

Asbestos yarn is woven into cloth for
insulation, mattress coveringy, f(iltering
mnterial,ﬁrecurtains.1irc~resistingclothinz
etc. Also, woven material is manufactured
for beiting for conveyors, brake linings
and insulating tape.

Asbestos millboard and paper, and
asbestos cement sheets, tiles, ipes ctc.
are made from short fibre mixed with
othcer materials, Asbestos may be also
mado up with rubber for use as jointing.
with bitumens for switchboard panelling,
with synthetic resins, and with paints for
a varicty of purposcs, . .

An important section of the industry is
that engaged in the production of asbestos
insulating materials. These include fiber.
ised asbestos; “ 85 per cent. magnesin
(the remainder being asbestos fibre):
mattresses made of asbestos cloth and
tilled with ashestos fibre, or magnesia
or with other oo ial: insulating compo-
stivas or phat: eontaining asbestos
S and a vaiiry of other materials,
liborised asbestos stilfened into thick sheets
or moulded into shaped slabs or sections.
and * air cell " insulating material built
up from asbestos paper.

There are many other valuable uses of
asbeatos in manufacturing processes which
need not be detailed here.

Risxs to lieartn

All manipulation of asbestos fibre, by
hand (as ia sack filling or emptying,
blending, sweeping and . shovelling) or
mechanically, produces dust whicn, if
uncont.ronej. is often in dangerous con.
centration. The inhalation of this dust

over a period of time resuits in the develop-

ment of a fibrosis of the lungs, a progressive
replacement of the essential active func-
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tioning tissue of the lunga by inactive and
useless fibrosis or scar tissue. The disease
produced, asbestosss, is therefore in the

_same category as silicosis, which it re-

sembles in some respects while differing
considerably in others. Since asbestos
has been of commercial importance for

" scarcely filty years, asbestosis is @ modern

disecase. . In contrast with silicosis we

cannot trace the bistory of the baneful.

effects of the dust backwards over very
many years.

- The first recorded case of asbestonsis was
that of a patient ol Dr., Moxtacus
MurraY who died in 1900.in the Charing
Cross Haospital, London.  Post-mortem

. examination revealed extensive diffuse
" pulmonary fibrosis with no evidence of
. pulmonary tuberculosis. The records of

this case together with the pathological
specimens are still preserved. This man,
aged 34 at death, had worked with asbestos
for some fourteen vears and stated that of
the ten men working in the cardroom
when he commenced, he was the only
survivor, all the others having died at ages
round about 30. Little more was heard
for a number of years concerning the
eflects of asbestos dust on the lungs
except isvlated reports in Kngland and
France ol hirh mortality ameng ashestos
workers, and a nete by Yyneitasn and
Rigss - the presenes -] o, «sanl bodies
in the (oo of an sc-"weates wonker,
Thitz paacty of inforrmatinn was due
to varinus vanses, At that tiime the investi-
gation and prevention of silicosis was
occupying the attention both of Govern-
ments and of private investigators: the

-use of radiography in the diagnosis of

diseases of the iungs was in its infancy;
and the industry was small as regards the

- number of workers exposed to appreciable

risk.  Moreaver, every new discovery

. emphasised the importance of silica in

the free furm as the predominant factor
in the production of pneumonoconiosis.

Thus the real and accepted importance
ol free as opposed to combined silica in
this respect tended to obscure the possi-
bilities that some at lcast of the silicates
might be equally harmful,

Aithough, for these reasons, enquiry in
1910-11 by the Factory Department of
the British Home Office both in (reat
Britain and in Canada failed to produce
evidence of a risk from the dust suilicient
to necessitate acheduling processes in the
industry as dangerous, the Department
decided that suppression ol the dust

ASBESTOS

evolved in the more dusty processes was
required. From that date, therefore, in
Greal DBritain, active measures, although
inadequate by present standaeds, were
taken to surpress dust in the more dusty
processes of the industry,

In 1924, however, the matter was raised
again by the publication of a note by
W. E. CookE cancerning the death of an
asbestos worker, the resuit, in his opinion,
of extensive pulmonary tuberculosis, to-
gether with a diffuse pulmonary fibrosis
which he ascribed to ashestos dust. 7This
case was fully described by Cooxe and
Stvant McDoxaLo in 1927, A few weeks
later H, E. Seiten drew the attention of
E. R. A. MerewzeTuer 1o an ashestos
worker in whom he had found signs of o
diffuse pulmonary fibrosis with no evi-
dence of tuberculosis, and further investi-
gation established the absence of anv
inlective or occupational cause other than
ashestos dust.

Thereupon in February 1928 a compre-
hensive enquiry in Great Dritain wasx
undertaken and the results of this ennuiry,
which was completed in October 1925 and
published in 1920, established the presence
of a serious risk in the industry,

In the United States and Canada the
Industrial Health Service ol the Metro-
politan Lile Insurance Company curriedd
out a similar survey between October {029
and January 1931, LaNza, MacCovnELL
und Fzuser published the findings in
1933, These, together with the valuahle
study by Friron, Doorgy, MatTuzws
and Ilovtz, published in £933, are the
only general surveys of the industry.

In Italy, Lovisetto published in 1930
the results of an enquiry, and G, Muissa
the results of clinical and radivlogical
examinations,

Germany possesses valuable data rela-
tive Lo asbestosis based on clinical and
laboratory reseurch. It suflices to mention
the works of Baaoer, Genmis (1031).
BecER (1933), BEtxTRER (1934), ALwENS.
KorpeNnGFER (1033), etc.

Essentiat FEATrnes oF ASBESTONMS

Asbestosis, the pulmonary fibrusis of
ushestos workers, is inzidious in its onset,
irregular in its course, and variable in it<
mode of termination. It is helpful te
visualise the discuse as the slow cruwth
of fibrous tissue (scar tissue) aronnd the
bronchioles or smaller uie tubes of the
lungs and between the air ceils, wherever

J
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;: the inhaled dust comes to rest. In | commonly a low grade broncho-preumo- t
§ cantrast to silicosis the former is the nia, but mayv be a .lobar neumonia, :
H tmportant site of deposit of asbestos in beronchitis, influenza. or less o ten, a sube. :
e the lungs, as was sgn\\'n bv Gamnxen | acute tubercular infection, There is no :
3 and Ceausixes,  While new fibrous tissue evidence that the existence of developed 3
is being laid down like a spider's web, | asbestosis predisposes to the onset of 3
: 3 !,!m't d.-'positcd‘ carlier gradually contracts. | such acute infections, but if an acute h
: p Ihis fibrons tissue is not unly uscless as | infection does supervene, the presenece of
1, : A substitute for the air cells, but with | the asbestosis seriously impairs the chance i
] 3 continued inhalation of the causative | of recovery. N
i - dust, by its invasion of new territory and Intercurrent attacks of dry pleurisy, 3
jecicing ronsolidation of that alrcady nccupied, it | which are partiallv responsible for the i
] . gradually and literally  strancles the : considerable tisickoming of the pleura >
(R ; breathing Lissues of the hin. . which geeurs, o+ ounmon, but usually w
Y= Asbestosis is, of ecourse, cssentietly ouly fause slizic ool lemporary disable- "
.3 local disease and therefore it iy unis Lt ’ s
! = when the fibrosis has obliterated that fn the absenc: of intercurrent infee-
rexiors reserve of lung tissye normally prasent, | tions the fibrosis may progress Lo an :
3 = and encroached upon the remainder which | extreme degree; bronchiectasis, non-tuber- »
HEER is essential for the normal functions of cular cavitation, and spontaneous pneu-
i 3 Lthe individual, that svmptoms appear. | mothorax may occur. Ultimately the .
i $ Then the appearance of undue shortness strain of maintaining the circulation "
y - of breath on any extra effort draws the through the partiaily strangled lungs 3
: worker’s attention to the fact that his | becomes insupportabie and gencral dropsy &
AR health is not what it shouli be. The | with an enlarged liver ushers in death >
ceo other syinptoms of the disease, such as | from slow heart failure, {.
[P cough, are equally unassuming and are The most important single clinical sizn v
‘-(r‘\ readily aseribed to some common and is that of diffuse bilateral impairment of
i trivial cause, the percussion note; this is slight in degree .
: - From this puint the progress of the and associated with a slicht sense of ‘
Gy v disease is maore rapid, sinee it is now resistance. It is best elicited by very £‘
! » encroaching on the remaining  sound light and rapid percussion of the back of &
; lissue of the lungs, alrcady only just | the chest from apex to base on cach sidn. !
suflicient to maintain the worker in his | This impairment of percussion note is 37
. 3 ordinary daily activitics, Ultimately, if | more marked on the right side. The -y
3 no acute respicatory aflection has preci- auscultatory signs are variable and depend _
o pitated a- fatal termination, a stage is | on the extent and nature of the underlying E
Mk reached when the lungs caa o little more changes in the lungs, on the extent of the E__
e * than maintain life, and the shortness of | fibrosis with jts associated pleural thicken- &
T - breath hecomnes extreme, ing, the presence of intercurrent afTections, L
v R To a great extent the outstanding } bronchiectasis, tuberculosis, and on the y
< features of the disease are the mechanical degree of compensatory emphysema pre- Y
’ offects of this pervasive network of | sent. In the majority of cases the :
~ librous tissue induced by the retained respiratory murmur is weakened, generallv i
. ashestos dust, This peevents the proper | more on the right side, and often stiil 5
i aeration of the hlood, Leconies an increas-.' more at the bascs, ,’;
<. ing obstruction to the heart's action, anu. Asbestosis is a dry discase during most g
i in very udvanced cases, Lhe traction on | of its courte. in the abseace of inter. §
) the basal masses of fibrous tissue which | current infections. This attribute. to-
Te2on hiave consolidated with the diaphragm, | gether with the difTuse distribution of the Yo
_ 4 pleura and pericardium, still further impairment of the percussion note, makes
* < mechanically embarrasses an alrcady over. | it o silent and unobtrusive discase, cven o
TS burdened heart. Lanza and McConyett more 30 than in the case of silicosis. The -
. 3 have drawn attention to the radiological | symptoms exhibited also closely resemble -
5 evidence of enlargement of the heart in | silicosis and may pass almost unnoticed -
O iv asbestosis cases, by the subject lor a considerable period. o
5 Usually the fatal issuc is determined | since %o little inconvenicnce results. De-
P by the onset of some acute infection with | tween 30 and GO pee cent. of cases of
{( ‘ which the remaining undamaged lung | asbestosis complain of slight cough and
B - Lissue is quite unabie to cope: this is | of undue shortness of breath on exertion,
p 4 : .
NCime 4
3
T f
e 3
V-




and show . :luskiness ve slieh! Dinepess.

of the fips, which cuntrasts with the
general pailur of the face not uncommonly
scen,

Diacxosis

In common with other forms of
pneumonoconiosis the diagnosis of
the discase is fraught with diffi.
culty; particularly is this the case
in the early stages, in the late
stages when associated with pulmo-
nary tuberculosis, and in any stage
if the disease is implanted on Jungs
already the subject of emphysema,
ur if some intercurrent infection has
supervened.

Fhe fibrosis, although diffuse
and bilateral, may be most marked
basally and on one side; less
commonly the bases may be more
or less emphysematous and the
maximum fibrosis in the central
zone of the lungs: rarely the fibrosis
is most marked in the upper portion
of the lungs. These factors mudily
the physical signs presented, as also
docs the pre-existent state of the
chest, and of the lungs upon which
the fibrosis is implanted.

Radiographic ezaminution of the
chest should never be omitted. A
high level of technique is required
which shouild be standardised. A
technique which wiil produce an excellent
film and demonstrate adequately silicotic
lesions may fail to reveal the asbestos
fibrosis entirely, or more . often will
reveal it only partially; in the latter
case the radiographic picture is not only
inconclusive, but must misleading.

The cause of this lies in the fundamental
difference between the two types of
fibrosis—the discrete nodular lesions of
silicosis and the close network of asbes-
tosis. This difference is reflected in the
radiographic appearances of asbestosis,
which are revealed typically as a general
lack of translucency in the film together
with a fine gin-head mottling. This is
aptly referred to by Burron Woop as
“the ground-glass appearance ": asso-
ciated with it is a shaggy appearance of
the cardiac shadow. While, as is the
case with silicosis, certain radiographic
appearances may be looked upon as
typical of the disease, [requently modi-
fications of, and deportures from. the
typical picture occur. The cudivuraphic
appearances of the developud or .- in~rd

ASBESTOS

stages of the diseases are distinctive,
although as Paxcoast and PENDEnGRASS
maintain, they are not specific for that
dust. :

F1o. 1 bis. — Lung scction {asbestosis).

Radiograms of asbestns workers ure
very puzzline—more so than in the case
of silue-is when it comes to assessiny
the e o € asbestosis present, parti-

| ewlzsly v i carlier stages and alsg in

5
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e

women, owing to the shadows cast by | absolute certainty on either physical
the breast tissue. It is of the greatest | examination or radiological examination
value in the diagnosis of ashestosis to | alone; with the aid of both the pneumono-
possess or to have access to acllection of | coniosis can be diagnosed with certzinty

. : ‘ il present in some degree, although
not necessarily to an extent sufficient

U Oeporiment of

SIS

v
.

3 to cause either symptoms or any
LN disablement. In very difficult cases
Yinal 3 where gross tuberculous lesions
-‘r{.,z 3 obscure the picture, then careful ;
ar investigation of the subject’s expo-
€DICING sure to asbestos dust, particularly :
l as to the dustiness of the process

engaged in and the length of ex-
posure, will enable a correct decision
to be reached.

This latter point—careful study

-t 1~.--4~
Hoolh Sevvete

AT TV PRV P RN L Y Yo T DTS PP S
I . Ve ewe 4 ’

'}....o,,.., of the actual exposure to asbestos
i 3 dust in each case—is a valuable
A N aid in several ways, since, owing )
e » 2 to the immnbiiity eof the asbestos
Vo= 3 fibres once they are accluded in the
11 smaller bronchioles. it enables an .
Iy . estimate to be furmed as to whether
1’(’"’" much or little ashestos dust is g
1 "trapped in the lungs. Whether ¥
B N much or little dust is incarcerated :
N in the lungs is of prime importance v
s 3 in cominz to a correct conclusion as g'-
) i to the ocutcome in individual cases. 3
T particularly those in which the ¢
1 3 exposure has been to a dense con- ¥
i T centration of dust for between one $,
hno” 3 and two vears, [n such cases the .
i radiograms will be negative since there :
3 has been no time for the fibrosis to ¥
L,,cm ‘ develop, but il further radiograms are X
1 taken of these cases during the succeeding EH
e 3 thrée or four vears, the appearance and it

®is)
e

development of the librosis can be watched.

1
3
Sevbard
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Patuorocicat FEATURES

As already mentioned, the fiest case of
asbestosis in which pulmonary fihrosis was
noted at autopsy occurred 1n 1900, but
the first case in which a [ull microscopicai
examination of the lung wnas carried out
did not occur untit 1927, Records of this

Lol it ca iy o)
roqr v

[hiaretie Soey

’

.
LU YIS

it

AR case were published by Cooxs and HiuL.
v : and McDovacn,
i - The pathological changes in the lungs
ot : may be considered under three headings:
! -3 Fit, & dis, — Luug sectiou {gilicosis), ” )
3G (1) The slterations which take place
=g radingrains of cases of ushestosis together in the asbestos fibre alter it has
with their clinical and industrial histories reached the lungs;
1 L and the autopsy findings. (2) The reactionsof the lung tissue: and
4o - In the light of peesent kniiwledge, there. {3) Complications and sequeiz which
o fore. ashestasis cannot be diagnosed with follow. .
i"n ' ;'.‘
- wte ~Q. \ 6 ;:;
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ASDESTOS
The asbestos libre, as found in the lengths, the shortest being about the length

respiratory passages of the workers, isa | of a tubercle bacillus, the longest extend-
bighly refractile, fine, elastic rod, gener- | ing across the whole field of the micro-
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Fta. 3. — Asbestosls bodles (freehand deawings {/12th obj.).
ally siooth but occasiomally showing a

sharp saw-like edge, and ends broken at
varying angles. The fibres are of various

scope. Short forms are the commoner
and naturally are more likely to penctrate
to the decper recesses of the lung, The
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ASBESTOS

diameter of the fibres has not yet been
determined, since they appear capable
of splitting longitudinally into finer and-
finer constituent fibres, almost indefinitely.
Sinall bundies or sheaves are quite com-
won. In the lung these libres become
coated with a collvidal yellow pigment
which in the course of time becomes
crenated to iorm irregular scgments, giving
the appearance of minute crustaceans.
These curiously shaped bodies were first
noted by Mancuaxy and Riesan, in
(Germany, as carly as 1906 and, later, by
Faur and Friger in 1914, but the latier
was unable to decide whethee they were
a crystalline product of haemougiobin or
whether they were a dircct result of dust
‘inhalation: no {further attention was
called to them until 1927 when they were
described by Cooke and i and
MeDaoxaco, in Great Heitin.  The last

named suggested that they were abiact
rertainly a product of the asbistes

GLoyxE finaily showed the ashestos tbe
lying in the centre of the budy by dissl
ving the colluidal coating with concen-
trated sulphuric acid whilst under dark-
ground illumination. These bodies have
:Icvcr been found in the original asbestos

ust b,

-

1 BEGERN (1333) bas made a Lhorouzh histological
and uptical study of dsDes103 bodies. According to
this aulhoe, the meiallle elewent ol the moiecule of
hydrated mitgnesiutn silicate s dissofsed dy the acid
fMlnids of the boudy, leaving a siicic acid shell. The
furnt of the nerdics and their power of double refrac-
tion reinaiis intact, Thc asbestus body (s subse-

* queally formed DY 2bsorpliun of proteins by the

needlid af asbestos and subsenuent cvagulativa I
the torsm of get. The ellicie acid frow tbe shell of
the axhestos neeitle becones gispersed ln the proteid
sheatls of the asbestios bady aud brcuanes gradually
dlsintesrated. ‘There then ocvurs resorpilon by the
tody Dudis of the protrid mass conldining the siticic
acld. Granunious bands of feerie otide bnpart to the
ashestos huadaes thelt browtish culouring,

KorerNuorer (193%) consuiers that the sheath
of Lthe ashestas bodies is aot »f a preteid nature and
oppnscs Brcen’'s Lheory as tn Lhe funination and
desteuction of the asbestos bodicy,

Srxpive and Dvaper (1237), (n 2 detalled study
nt ashrstos bodles contalnvd In the tunws of & worker
wha died of 1abestosis, arrive at the (nilowing cone
clusions Ia regara to the mechamsmn of formation of
the asbestus budies, The orkanle sudstance of Lhe
latter i3 composed of proteid matier. The most
fmportant clement~40 per cent.—of the shell of
the astresios body is iron oxide. The inorganic part
of the shell does not cnmue (rom Lhe inhtated dusy, but
Is of endogennus origin, comiug frumn the body and
principally fromn Froaucls dceived fruin the bloovd
pigmeat.  In the light of this theory, the formatlon
of asbestos budies i3 not esscutially connected wsth
the nutbreak of fibrosts, A causal relation belween
the twer processes s perhaps doubtful in view of the
fact that varlous authors have found these bodics
(a lungs of persons not sullering (fnm asbestosis, and
even In lupes fcee from Nbrosts, On the other hand,
1t 1s well known that the formation of asbestosis
Duenals should be connected wilh Lite nresence Il the
lung of asLestos needies and their action oo Lthe pui-
tnonary tissue. On the basws of Interstitlal locallsa-
tion of the Obrosis al the oulsel and Lis {ater eatension

8

©oadfen ol p--rtiw‘- .

The Llissue reaction to the asbestos
fibre is dependent on at least two factors:

{1} The sharp. needle-like shape of
the fibre which, for practical pur-
poses, is indestructible, and

(2} The siliceous nature of the fibre,

“The fibres are for the most part held
up at the distal end of the respiratory
bronchioles and in the alveolar ducts,
Iiere a cellular reaction takes place com-
sisting of the accumulation of large pha-
gocytes and the production of a charae-
teristic eell, known as the asbestosis giant
cell, which, like other foreiun body giant
cells, is probably not a cell but a coilee-
tion of partially degencrated phagocytes.
As the -disease advances the lymphatics
in the neighbvuchond become btocked.
Lastly tibrows tiesoe is formed round the
*he air passages, the
woawmi captllaris . -0 enules, the inter-
i calar septaei the fnnee and in the plenra,
The fibrosis thus produced is diffuse and
readily distinguisbable {rom the nodular
fibrosis produced by free silica. Meanswhile
the asbestos fibres become coated with a
golden-yellow pigment which contains
wron and is believed to be derived from
blood proteins, to form the typical asbes-
tosis bodies referred to above. [t is not
known how long all these changes take
to bring about. but GarpxERr and Cum-
suinNGs have shown that in experimental
animals amall asbestosis bodies appear
at the end of two months but fibrosisin the
walls of the bronchioles was not noted until
the end of 500 days. At the end of about
two years the disease can be recognised

to those parts of ihe luni most closcly affeeted by
respiralory movements, there may Dde accepted as
plausibie the thicory of thnse authors who consuter
mechanical ieritatlon and the injunics causcd by the
lung tigld necdics as a factor (n the {umnation of
Nbrosis. The disteihution of the fibrosis, moreover,
seems to Justify the hypothesis which accorgs i
primary infduence 10 respiralory movements on ihe
migration of the large asbestos needies in the lunes.

Lencx (1937) In an account of the mechanism of
farmation of * ashestos bodles “ refers to the presence
of simlar bodles wbich he desianates ® ailtca bodies
tound In silicosis with particuiar mention of thetr
occurrence 10 a case of typical nodular fibrosis. [ie
states further that simuiar formaiticns have been
noted |a the lungy of coal workers (Trtxcorx ind
Duwrr, Cooxe) as weil 23 in the iungs of a consider-
ible number of subjects who died of heart failuee
(particulaply cases ol rhecumatum  ady  artrno=
scievusis) withoul exposure 1o aust. The .ron
content and seemiIng common CoNnection wilh puie
moaary congcstion and the local liberation of diocod
lron ratses the question as {0 whelher the troa of the
asbestos bady may not de so reltated 1t least in part,
and whether congestlon M3y at least favaur provguce
tion of alt such podicy 12s0¢e3tas bodles, 51H1ca doaies,
and simitar {ormations),
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by the naked eye. It is probable that the
disease takes longer than this to develop
in man—at any rate to an extent suflicient
toscause radiological and clinical signs.

When the lungs are examined by the
naked eye ofter death they are secn to be
large and densely fibrotic, and the pleura
covering tlhiem tgickened with plaques of
old pleurisy. Often the lung is completely
adherent (o the chest wall, and in advanced
cases to the diaphragm with the formation

~ of a thick and extremely dense layer of '

fibrous tissue.

This anchoring of the Jungs particulartv

to the diaphragm together with the ypen- !
increase of fibrous tissue in the lunygs which
makes them firmer than noemal is the
probable explanation of a curious clinical
sign sometimes seen. E. R. A. MErs-
WETHER noted that in some advanced
cases the apices of the lungs may be easily
seen rising in the sunken supra-clavicular
areas with expiration, and descending
with inspiration.

On cut surface the characteristic appear-
ance i8 that of dense, blue-black polygonal
areas of ashestos, celiular debnis and pig-
meat, corresponding to the secondary
lobules of the lung and surrounded by

thick bands of inter-lobular connective [

tisste.  Generally there is a reddened
background of terminal bronchopneumo-
nia in the less affected portions of the
lung. ‘There are fow naked eye signs of
disease clsewhere,

Of the complications and sequelx of
pulmonary asbestosis four are outstanding:

(1) Purulent bronchitis;

(2) Bronchopneumonia;

(3) Pulmonary tuberculosis, and

(4) Emphysema, with occasional rup-
ture of emphysematous bulle caus-
ing spontancous pneumothorax.

The purulent bronchitis may be of long
standing. The bronchopneumonia is prac-
tically always a late cvent, and recovery
very rare. The pulmonary tuberculosis
is chiefly of the caseous type with little or
no sign of repair and the emphysema
compensatory to the fibrosis,

In addition to these four main complica-
tions may bc noted two which are less
common:

(1) Dilatation of the bronchial tubes
resuiting sometimes in what is
known clinically as dry bronchiee-
tasis, and

(2) Carcinoma.

ASBESTUS

The number of cases of the latterso far
described is small and it is not yet estab.
lished that there is any aeticlogical
connection between the two discuses,

Fre, 5. -— Infra-zed pholomicrowraphs of the
ashestnts lung,

Batpge and {{exnv have propused that
cancer, in order to he c¢lasstdied as of
industrial origin must fulfil the following
two condilions: (1) that the incicdence-
rate in the eccupation under review should
exceed that in the zencral population to
a signidicant exteat, and (2) that in the
occupation concerned Lhere should be
suflicient assoctation ol a worker with
a substance proved experimentally to

9
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( : .} hive carcinagenic propertics. These two | of exposure determine the incidence rates
roatulatos cannol  yet be regarded as | in different pracesses in the industry,
uving been fullilled in the case of the Exposure to asbestos dust for less
than five years can result in the develop-
-| ment of a degree of asbestosis suificient I

o cause death. Commenly, however,
cases of definite asbestosis are not disco-
vered on examination within five years of
commencing work, although a few are
found. Among those working who have
been employed for between five and ten
yearsin the absence of preventive measures
the incidence rate is appreciable, and after
ten years of such empioyment a steep rise
in the incidence rate occurs. The incidence
rates for the periods of emplovment (-4
Years, 5-9 vears, 10-19 vears. and 20 vears
and over, amongst 1,512 workers examined
by the British Silicosis and Asbestosis
Medical Board were proportionate to the
figurea {, 5.6, 30.4, 53.2.

Althouch the incidence rate amangst
those with less than five vears expnsure is
: Fid. 6. -~ Lue section stained with h; cmatoxyll 20 lO'W'. such Sxposure may be by no means
1918 18 EOin, AN Vit ik, sheing )b thaus ™ ! negligible. The fact is, as suggested above,

. UrTunnding astiestos Jumlics, that work in a dense concentration of
asbestos dust over a comparatively short
period wiil lead inevitably to the develop- Y
ment of a profound fibrosis, provided that
the worker lives long enough for it to
develop. As Garexeuand Crmuisgs have
shown, the fibrosis takes time to appear,
in fact there is a lag of some five liunidred
days beforc microscopical signs are de-
monstrable; it is much longer before the
{ibrosis matures and clinical and radio-
logical signs are apparent. Correlaticn of
the facts concermine particular cases of
ashestosis wille “hose concerning  the
reletis e distine . hee processes at which

v warked feads - i eonclusion that

tius  period of waturation ™ of the fibrosis
is not reduced below a certain minimum
period, however high the concentration of
dust in the air breathed mav be.
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L \ ¥ . b lSimilar cotns{idﬂrationst al:p shgw t.lhar.
e 4 e T e Gen - ! . elow a certain concentration, develop-
il 1 FI0: 5o = Seclian 18 Jung, uistinci. showing anent of a disiliise degree of asbestosis
'j.»i;);' Vawill ot geer viinin the space of an
LoIcIng aal_)cstos industry, but there s .suﬁfcin_r.w. CocLerage Wotkies lelune, )
evidence to warrant careful ehaeey alion It appears, therefore, that a certain
B j in the future, minimum *“ fibrosis-producing amount *,
2 . as it may be called, of asbestos dust must
.‘"/“\. 3 Tue Prosrey or Assestos Dyst be ;ragred in the lungs in order to cause
: a disabling or serious amount of fibrosis.
* 1 Within eertain high and low limits, the | and also that a certain  * maturation
L0 concentrativn of asbestos dust in the air period " must elapse before that amoynt A
b ! of workrooms is the determining factor | of fibrosis is develo ed. ¥
AT in the onset of the discuse and also, within |  Fatal cases of ashestosis have resuyited
,&\ , limits, concentration of dust and length | from exposure as short as two years or :33
f, | . : '
occn(\_, 10 . '



may be postponed for many years,

It is important to consider what is the
amount or dust which will produce this
result, or converacly, what is ‘the amount
of dust which, {rom the Ergctncal‘point of
view can be inbaled with impunity.

Efforts are being made, notably by
American investigators (W. B. Furrox
and others), to establish in terms the
concentration of dust in the air which can
be permitted with safety . In Great Britain
the problem has been approached from a
diffcrent angle, that of determining what

roccsses are safe rather than an exact
Egurc for concentration of dust. E. R. A.
MerewsTHER came to the conclusion
“ that in order to prevent the full develop-
ment of the discasc among asbestos
workers within the space of an average

" " even a little less, although the fatal issue

working lifctime, it is necessary to reduce
the concentration of dust in the air of
worltrooms to a figure below that pertain-
ing to spinning at the time over which
these cascs were exposed . .

Particulars of cases seem to show that
with exposure to high concentrations of
dust the minimum period of time which
must clapse helween the eienmeneminent
of expesut < nd thio prodie T, 8 2 serious
degree ol e isiaas aprecosint: v seven
years—nunic wup of the peried of exprsure
during  wlueh - the Hbrosis-producing
amount of dust is taken into the lungs and
the maturation period during which the
fibrosis develops—these periods, of course,
overlap.

This perivd of “approximately seven
years, “ the ashestosis production perind ”,
as it may be called, is the minimum, and
few cases mature in this period in succes-
sive years, however, depending on the
dustiness of the process cngaged in,
more cases mature. In the more dusty
processes, in the absence of adequate
preventive measures, the asbestosis pro-
duction period is commonly eleven vears.

When asbestosis of serivus extent has

" matured the worker i3 unduli" short of
a

breath on any extra exertion, has a little

3 The Industrial 1Iygiene Division of the Natinnal
fustitute ot Health (Unlted States) has examined
{1937) 513 persans In ashestos texiile Mants. An
anuiysts of data shuws that the mazinium concentras
tion «f asbestus dust (o which workers may be
expused without cuntracting asbestusis s In the
neigkhbourhoad uf 5 millinn pasticles per cudle fout
and (L was Jetermnined DY appenpriate technical
imeasures of contrul that the dust concentration
cuuld he reduced (o less thaa 38 wiillinn partscies
per cubic fool,

A3BESTOS

cyanoais of the lips, and also a little dry
cough mostly in the mornings. e finds
himsell disinelined to climb stairs or walk
up hills, but still remains at work and
usually is not anxious about the state of
his health,

The amount of disablement produced is
surprisingly slight for a number of years,
This is partly due to the character of the
discase and partly to the nature of the
work which, in the majority of processes
in the industry in which there is a risk of
asbestosis, does not involve much physical
exertion. Those alfected may, and often
do, continue at work with occasional inter-
missions latterly, due to exacerbations of
bronchitis ete., until the condition is far
advanced, although increasing inconve-
nience from shortness of breath is expe-
rienced.

Usually these cases cense work o year
or more before death, but sometimes a
terminal  bronchiopneumonia, or other
acute infection, commences white they are
still at work, and there is no long period
of invalidism.

It is remackable to what extent the
lungs can be aflected by asbestosis and
yet life in a fair degree of comfort remain.
T'he reserve is, hawever, so slight that the
addition of any burden to the system in
the form of a disturbance of health which
would only slightly inconvenience a normai
person, may overcome the remaining re-
sistiniee and precipitate a futal outcorne.

For these reasons and from consideration
of the features present in the recorded {atal
cases, the view must be accepted that the
existence of cven a moderate degree of
asbestosis is a serious and ever present
potential risk to life.

Since a worker with developed asbesLusis
may still remain at work and be little con-
cerned as to the state of his health, the
question may well be asked * Is asbestosis
a serious disease ?”. To this question.
unfortunately, the answer is emphaticaiiv
“yes",

AspEsTOs13 ASH TurBeRcULDSIs

Prool of this is now not diMMicuit to find,
as examination of data from the known
fatal cases and comparison with sunilar
data eoncerning [atalities from silicosis
provide ample evidence. Fatalities frn
asbestosis and ashestusis with tuberculysis
have now been repoeted from a numbnee of
countrics.  Of these the Brtish tigures o
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ABDESTOS.

“«he most complete, since the disease hay

been compensatable since { June 1931,
The following figures are abstracted from
the Annual Report of the Chief Inspector
of Factories for 1935.

. TABLE |

uration of
enipleyment

: Aver.
Num. in years

uze

':,'" age
deaths d--aa‘ln Lon- {Shor-| Aver-
geat | test | age

Disrase

Sthemis , , . F 311 | 558620 2.3 5.4
Siliensis  with

tubercylosis . | 391 | 524 67.0f 2.0 { 389

Ashestnsls | S99 270 1.5 | g2
Aspestosis with

tuberenlosis . 30 {371 290} 0.8 9.3

N
Table { gives particulurs of 702 deaths
from silicous or silicosis with tuberculosis
and of 82 from asbestusis ur asbestosis

TAULE 2

] Duration
. 0 Aveed of curplayment
‘\,"e':" age in years
IHsrane :‘( T
: | at e
draths death; lu:o::- Ninsop tver

ca. ene

Paticry:
Silleonis , |

. 139 | "t | oo « g
Siliensis  with ° * w2 Sl IR

tuberewdasls ] 155 | 59 - e o
San;:slone: e 1o ] 670 s 2k
SMleosis ., | B las] sca
S:!Ic-nsls with : ot 5%. 301 33.3
uberculbosis A aao | e ;
sirlmling of pie- * g lo.0 ] us.2

Lats:

Sillensts . , . W | 56.8 | w5, k
Slliensis with ’ B0 IR0 34

tibeeentanin, i jada|ate| wal .
Sandblasting; i
Sitlcnsts ., 15 3651 200 sof 10,7
Sllicoeis with )
tudervulonds . A | i 0] 20 R.&

Manutacture of
SCouring pow-

deen:

Silleusis . . . 8 (ST ]A7u) 23] 9o
Sillenstss with

tuberculosts . 2|NS{ 108} 0] 6.4

Miaceilancous;
Sikconis , | 25 § 30| 350 6.0 228
Silicosts  with
tubiercuionn , 28 | 499|580 9.0] 5.8

. with tuberculosis. In table 2 the cases

of silicosis and of silicosis with tu!aerculo;is
are distributed according to the industries
concerned,
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1t will be observed that:

(1) The average duration of employ-
ment in the asbestos industry sul-
ficient to cause a fatal degree of
asbestosis was 12.4 years as com-
pared with 35.1 years for all cases
of silicosis, The actual average
length of exposure to asbestos dust
was, however, still less.

(2) The shortest length of exposure to
asbestos dust which ultimately

- caused death from fibrosis of the
lungs was 1.5 years. '

(3) Asbestosis is comparable with the

. most serious silicosis risks with
respect to fength of exposure which
wilrcausc a fatal degree of fibrasis.

(4) Although the numbers in the as-
bestosis group are small it will be
noted that in 36.6 per cent. the
disease was accompanicd by tuber-
culosis, while in the siiicosis group
535.7 per cent, were accompanied by
tuberculosis, suggesting a less close
association between ashestosis and
tuberculosis than is the case wit
silicusis and tuberculosis. '

Further confirmation is found in the
after histury of the 95 cases of ashestosis
and the H +nwez of asbestosis with tuber-
~alosis Do 1y I RO AL MEREWETHER in

-+ ke origina! sstquicy in 1928, Of these

100 cases, sitheugh a number have mi-
prated from Lhc industry and have been
ost sight of, 23 are known to have dieil.
12 from asbestosis, 9 from asbestosis with
tuberculosis, end 2 from other conditions
in both of whom a considerable degree of
asbestosis was found on autopsy. Of the
remainder a number are rp:n'tially or wholly
disabled on account of the disease.

As mentioned previously, the risk to
life associated with asbestos:s is a cormplex
one. Primarily the fibrosis and the re-.
sulting mechanical embarrassment of the
pulmonary circulation develop in step with
each other, The supervention in an indi-
vidual with asbestosis, therefore, of any
disease which adds to this strain brings
with it a greater risk to life than would
be the case in a normal person, Amongst
such diseases, infections of the respiratory
tract, and especiaily bronchopneumonia
and tuberculosis, hold first place.

The risk from tuberculosis requires
special consideration because of jts ac-
cepted importance in asbestosis as in
silicosis and because of its infective nature.
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The interaction of asbestosis and tubee.
culosis is of moment in determining both
the real importance of asbestosia as an

~ industrial risk and also the scope and pro-

babic effectiveness of projected preventive

- measures. There are a number of aspects

to this relationship which have to be
clearly defined amlp as yet the data are
insutlicient.

GaroNER and Cunmixgs, as a result
of their experimental work on uinea-pigs,
have established a point of the greatest
importance, namely, that a primary tuber-
culous infection is influenced on yto a
limited degree by inhaled asbestos and
that the tendency to healing by fibrosis is
marked. They emphasised the contrast in
this respect betwcen the eflect of asbestos
and of free silica, with which the tendency
was overwhelmingly towards the produc-
tion of generaliseJ chronic tuberculosis
of the lungs and viscera,

These same workers found in another
group of experiments where the tuber-
culous infection was implanted on to an
existing asbestos fibrosis that the stimu-
lating effect on the tuberculous infection
Wwas more marked than when the infection
and inhalation of asbestos were instituted
simultancously, but the ultimate outcome
had not yet been observed. They also
stated that the combined action of as{cstos
dust and tubercle bacilli in the lung pro-
duced more fibrosis than did either agent
acting independently.

In a subsequent paper, Burron Woon
and GLOYXE reviewed a series of 100 cases
of ashestosis which had been under thejr
observation. In this group they found
30 cases with pulmonary tuberculosis,
21 being active and 9 obsolescent, They
pointed out that the group with obsoles-
cent tuberculosis emphasises the fact that
obsolescent tuberculosis in the human is
not necessarily reactivated by ashestosis.

In the <eries of deaths analysed aliove

b owas mond that ashest L was anso-
ciated » Liloceuiesis inow meh lawer
percentize s was the casa with silicosis,

J. Rusn Sitiir in un analysis of 71 cases
of asbestosis notes the presence of tuber-
culosis in 10, one of which showed a
healed miliary tuberculosis.

Although it is not possible yet, to answer
categorically

(1) .Doces the inhalation of asbestos
(a) antecedently, (b) coincidently,
(¢) subsequently to a tuberculous
infection {avour the development

ad, y P b Bend 2 h
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of the tuberculous process or not,
and

{2} What is the effect of the presence
of (a) a slight, (b) a moderate, (¢) an
advanced degreo of ashestasis on (i)
the implantation, (ii) the deveiope
ment of a tuberculous infection,

these observations suggest that whatever
the added risk to asbestos workers from
pulmonary tuberculosis may be (and there
appears to be some), it is less than that
associated with silicosis. [t is worth re-
cording that in two cases sicns of both
silicosis and nsbestosis have been found

al autopsy, in one of which there was also

pulmonary tuberculosis.

Prevextive Msasunes

The risk from asbestosis in the asbestos
industry is no less grave than the most
serious risks from xilicosis in the silicosis
producing industries. The preventive mea-
surcs necessary, therelore, will be exten-
sive and stringent. The essential is dust
suppression in all processes to a safe level,
which Jevel may be determined by refer-
ence to a definite concentration of dust
in the air of the workrooms or by reference
to the amount of dust produceit in a pro-
cess which has ‘been shown to be safe.
There are-advantages and disadvantages
associated with each of these standards.
but space does not permit of their discus-
sion here.  In Great Britain the second of |
these alternative mcthods was adopted.
A Joint Committce of representatives of
the I'actory Department of the Home
Office and of the Asbestos Textile Manu-
facturcrs agreed on R practical standard
based on MeRrEwWETHER'S supgestion as
to the relationship between the safe level
of dust concentration and that evolved
in spinning processes. This Committee
cuncluded on the evidence then available
that

“ For practical purposes, the conditions
arising from flyer spinning * carried on without
exhaust under good general conditions may,
it seems to the Committee, be taken as the :
“ dust datum " . ., [f, therefore, a particular !
process appears to give rise to dust in excess |
of that associated with such flyer spinning, ,
the Committee regard the need for preventive |
ineasures as established.”

1 The dust production in Mng spinoing s above
the safte level and the Itemulations renusre the pro-
vision of local exnaust Vealllation to the grucess.
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ASDESTOS

In March 1932 a comprehensive Code
of Regulations designed to suppress the
dust provduced in nlf' roccsses Lo at least
the level of that “arising from flyer
spinning carried on without exhaust under
good general conditions ™ eame into force.

These Repuiations apply the foilowing
principlcs to ackhicve this standard: (1) Ap-
plication of eflicient Jocalised exhaust ven-
tilation at dust producing points. (2) Sub-
stitution of enclosed mechonical methods

. for hand conveyance and for dusty hand
work generally.” (3) Effective enclosure of
dust-produring machines and plant. )

_ Substitution of wet methods for dry.
(5) Elimination of certain dust-producing
appliances.  (6) Lflectual separation of
procesaes to prevent UNNCCCSSATY exposure
to dust. (7) Use of sacks of ciuse texture
for internal work in the factory,
and eleaning of them by machinery.
{8 Efticient cleaning systemn. (1) Precau-
tions to prevent dust frum asbestos in
storage chawlers or bins cntering the
workroans, {10) Regular examination and
testine of ventilating plant; dust settling
andd Gltering apparatus not to he allowed
in workruoms.  (11) Breathing apparatus
of approved type to be provided lor per-
sons employed i certain operations,

The Regulations also  probibit the
employment of young persuns under the
age of 18 in the most dusty processes.

In order to achieve the object of the
Regulations problems of ventilating en-
gineering of the utmost difliculty had to be
solved, particularly on the textile side of
the industry, where the application of
local exhaust ventilation aml other me-
thods of dust suppression of a high stan-
dard to operations in which the necessity
for it had never been envisaged before,
was required.

Other preventive measures in force in
Great Britain include the contral of the
disease by periodical medical examination
of the workers, by which those unfitted
by heaith reasons are Jvrcvcnted from
entering the industry and cases of asbes-
tosis and of pulmonary tuberculosis are
detected at tlie earliest possible moment.

A practical maxim of the greatest value
is llIIJaL every translation of fiberised
asbestos in the factory produces dust
which, if not controlled, 18 dangerous.

CoMPENSATION FOU ASTESTOSIS
Great Britain was tha first country to pass
) special legisiation relative to compensation
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for asbestosis and ashestosis nccompanied
by tuberculosis for all workmen cmployed at
any time on or after May 1931 in any process
specified in a comprehensive schedule. In
Germany the Order of 16 December 1936,
and in Danzig, the Grder of 11 March 1937,
grant compensalinn  for serious asbestosis
atforliar waorkest oo ming within acecident
agmeance lomisiati 6 the United States
v iaw of 26 Mari 1955 passed in North
Carviina provides for centpensation of asbes-
tosis in a certain number of industries &,

The problems of compensation for asbestosis
was considered by the Correspondence Com-
mittee on Industrial tiygiene of the Inter-
national Labour Office which, at its last
meeting in October 1235, decided to recom-
mend to the Governing Body the following
tormula for inscription in the international
schedule:  “ Asbestosis, with or without
pulmonary tuberculasis. provided thal asbes-
tosis is an essential factur in causing the
resuitant incapacily or death " when ocenrring
amongst workers engoged in industries of
processes recognised under national law of
regulations as invaiving exposure to Lhe risk
of asbestosis ™. The Committee made the
turther recommendation that * it is advisabie
to recommend that those countries which so
far are without adequate knowledge of the

uestion should carry out in the near future
the requisite enquirics and research for
determining the extent of the occupational
risk invoived.”
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Figs. 1 bis and 2 bis are taken from lung
sealions stained by E. H. Sarsons, of Bir.
mingham University, with his modification
of Mailory's method.

Figs. 3 to 7 are taken from various publica-
tions by S. Roodhouse Gloyne.

Dr. S. R. Gloyne (l.ondon} and
Dr. E. R, A. Merewether {Birmingham).
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