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Ly d%tants wath Miicnaae at Timmins, Ontane, bersthing Alununivm
PPowuer from an Experimiental ‘Treatment Chamber -
v comrtesy of I, I1. W', Jaseb) 7
(a) Asbestos

* Iietos is the name given to a series of minerals compased of silicates
st and iron, 1t is sometimes referred to as earth flux, stone flax
& .iailt wora, [t is silky and fibrous in form, and this fibrous structure

Caten of tie dust. A Destnsis is a more serious disesse even than ailie
« Ly Lldition to this asbestos workers face the risk of cancer of the
€ wWhich « «tai ot mesatitelioma of the pleura and peritoncum both of which are
inhalat. s ot Tatal discases,
\nother.
wnoty ‘isory of Asbestos
1™ 4 2nwll sale, asbestns was made into cloth at !east 3,000 years ago,
cwinhitus {430 W) relates how the Romans mined it in the [talian Alpe -
Uzl Muurntains, using it for enshrouding corpses before cremation 10
has bee =.tud casy colicction of the ashes for burisl. They named it amienrhus,
erigity, . «-ied without miasma, undefiled or incorruptible. Pliny (a.n. go) refers
neis. IL teilv to Jitliculties in the weaving of ssbestos, but alse to the use of
.andt - .o to avoid the inhalation of dust. Strabo (30 8.C.) and Plutarch
wtoa T - 230 relor to the wicks of the lamps of the vestal virging as asbeste, the
s piteas . - sendiable, inextinguishable or inconsumable. It is stated that Charle-
- * -ine pasacsaed 3 tablecloth made of it, which was cleansed by passage
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1o10 TI!, DISEASES OF OCCUPATIONS LS
through fire, lawever, althnugh the occerrence of ssbeston is widewpr. T s )
thrmaghaut the world, it is anly since about 1890 that it has been us=d

indmstrial purpesss, {n 1820 the snnual world prduction was anly - ' :
toms, a figrnre which had risen to 200,000 tons by 1920 and nesrly 3,500, - -

‘tons by 1957, :

Sowerces and Varieties .
Canada praduces A per cent of the world’s asbestos. The remaim - "
comes from [taly, Cyprus, Finland, Russia, South Alrica, Austnalia, \v " 750
Zealand, the United States of America and Peru. The term usbesmi
collective name applied in commerce to a variety of silicats miners’s whi '
differ from each other in chemical composition and phydical pmperth ™
but resemble one another in their finely fibrous nature and fexibilit .
Their value depends on the facility with which they can be split in" 77
long snd short flexible fibres, their resistance to acids snd their insulati - g -
properties with respect to heat and electricity. Most of the mshesten - i . . oz,
commerce is fibrus serpentine, especially chrysotile, 3Mg0.2Si0pally g
‘This han the longest and strongest fibres and can be spun. Asbestns -,
derived alsn from the inmblende (amphibale) group of minerals, of whic
the mnst important are crocidolite and amosite. These consist of fibres te
short for spinning, but more stable chemically and more resistant to acic
and heat than chnysotile. The homblende varieties contain less magnesive - %
and usually more aluminium and imn, crocidolite being mainly a silicr <.
of iron, NalFe(8i0,),FeSi0y, It is also known ss dlwe esbertor, an allusiont
its prevalent colour, and as Cape blue, because formerly it was mined oni =
in Cape Province, South Africa. Amasite, (MgFe)0.SiO,, whichoccuni. 28!
warkable quantities anly in the Union of South Africs, is named fromth =
initial letters of Asbestms Mine of South Africa, the title of the mine wher X8
it was first worked. Other varieties are actinolite, Ca0.3(MgFe)048i0; -
and tremnlite, Ca0.3Mg0.48i0,, e >
‘ T e REBETATY
Uses St
Capable of being spun intn yarn and woven into cloth or of mixing with i
cement, rubber, resin, plastics or graphite, it provides the engineering <8
automohile, shipbuilding, clectrical, building, chemical and other rade- <M
with a varicty nf uscful pmducts, These include a wide range of insulstiom. 2.
products for pipe lagming, as well as flat and corrugated cement sheets fori "3
building wnrk, and alse mofing shingles, cements, tiles and ords 2o
paints. Wanl.ashestns fibre is even used in the filter pads of certain types. 138
of respiratnr! From madest beginnings in a emall disused Austrian paper” 23
mill in 193 the ashestos-cement industry hes constantly expanded so thatt g ndl
Iy 1947 it was estimated that over 100,000 people were employed in it - T2, =~
In 1912 an Ttalian engineer built the first machine for making semmless - -
ashestaecement pipes. In o vears the demand for such pipes for e in' ~3
domestic installations, water maina and seweragre has grestly expandwd in
at leact go countriew, In beake linings and clutch facings the asbestim o
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IE PNEUMOCONIOSES - {11

ch wise threada, Asbestos is made into acid-revisting

J foe chemical pans, valve pechings, garkets, jointing
steam pipes, and is used for costing the bulklicads
sevn. Long-ribral asbestos, which can be spun and
d for fire-Rghting suits, firemen’s helmets, sheets
cxrtaime, boiler mattresses and for the coverings of
.acts 2e & flux. Domestic uscs include plastic fioor

boerds, onvn cloths, table and cooking mats,
made with asbestos~asphalt for mad surfacing.
B many of these industries is highly mobile and distri-
) : number of small waitaln addition there is & vast
sundher of 30 it yourscif™ enthusiasts whealiti be cxposed intermittently
- m higaly concentrated asbentos dust. ez

.

Mining .
Ia Seuth \frica axbotm is obtained TGS cast and deep
mioes Delling and cx;rlosives are used- S It rock is hard and

aedumical excavation when it is softer; TN saigh roilled to remove
e bt rexk and the fibrous RN

abextes is partiaily teaxed nut T s :
hefure it is packed into bags. - T~ e el e,
When labour is chieap smne of ~ - A
the separation of pock from file
is Jooe by f1and with 3 cobiving
lammer (2. 369) wsually by
mea but sonntimes by wonwn
vunm awempanind by heir
baven.  Until  acently  large
anxngnte of aabxston tibre escaped
isto tise air from thie mines and
salis s0 that net only the miners
a millers bhut tie whale
population of the mining tuwna
ad the surmounding country.
sle have heen cvipimd, From o
tie oir 3 cloud of ashenton Just Fio. 300.~Cobbing hamwner wsed in
can be seen over the small mining . esbeeies minmg in Cannda
wemhips. It was customary U W o Comnben Jebmidamlle Con Lad
o transport asboston from the ' SR ~
mincs ta the factaries in jute bags. Sometimes s oy who did thls using s
dunkey wagon would sleep on the asbestos bags during part of the journey.
This exposure nf 2 whole series of transport workers could be climinated
by waing scaled impervious baga

Work in Factories

., For the munuiacture of asbeatos textiles raw ssbestos in crude snd
tbee form is imported into Great Britain and stored in sacks in open sheds
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to18 THE DISEASES OF OCCUPATIONS

The sacks are carried to ¢ rotary mill and opened, twn or three at 8 time,

by hend. The crnhing pmcess is dusty, The material then pames by

vacuum suction inty & closed-in machine which delivers flncculent, enft,

fibtroe material, free from grit. For the manufacture of yam and cloth,

cotton is often incorpnrated with the fibre befare aanling. The canding

machine comsists of l.lrg\-. fast-running cylinders, covered with inaumer.

able minute wire prints tn ensure that the fhires are lald parallel, From

the end of this mechine the material is received as a sliver ar rope. Strip.

ping the canding machines (Se. 4oo) and clesning the cylinders with & wire

brush wes 2 very dusty occupation hefore modern types of exhaust vene

tilation were apphed lnca!!v. Spmmng. doubling snd weaving follaw the

process of carding, Dry weaving is wenally praceised, for wet weaving hae

the disadvantage of rusting certain fttings on the machinery, For nane

textiles, sich as mill-boards, a wet procens is employed. Fibeed asbeston i

- mned with clay, coment and water, and run through a series of sedimen.
SISt zm secure the finest of the pulp. This passes along the machine
S 32 Wﬁmmmg dricr and more Joughy on ite way, until it is
folled nut upon a cylinder. From this it is cut, removed and

the Jrying.rnom, ﬂuluagm-n! aperations, such as sawing, grind.
tning amd patishing, pive tise to much Just, Tnelating mattresas

oo o oo
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Fra. 400 —~Stripning sn Ashestasecarding Machine Mefure & modem type of
Lahaust Ventilation was spplied licatly
(H'y canetory of (191038 f1oitiog aud Ashevpse, 1.0.0.9
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ot eens ween stos by hand, scunp ae alavel, lovelled by beating

‘e

RO LTS T RN

Use ot Ashestos Goods

won g ombads ol e tos fagtorics are usaal i the manufacture of
o th ngs, enises, ool udiits, shipe, cars and damestic staves, by a
et ol saalkedd trade - tien with theie Lljwees. ‘Ihese men sumctinmes use

adered teaterial Whanis they mix with water and appiy on tic spot
ariet i MiNIURY s wet, 07 they use prefabricated blocks or mattresses
Wi s POIETE auttinag, seWiiag of shaping to ke them Gt The materials
e ey Pouigiiefinislied wien they leave the factory atd release saine
2o waeh nanshied by storenien and transpart workers. Flot water pijpes
o3 weppet aud atie metals are insulated by cevering them with aabestos,
~teaton s are sinilarly treated with ashestos, wire and cvment, ‘The jub
anons as pryweiageing and it is carricd out in slapbuailding, in factory
catetiuntion eind o private houses, Mt one tine the ashestos was applied
aet Dt pew prefabricated materials siapad to the joby are used dry, the
sovatitat sawiz them ap to the regumsed Jengths as he goes un with his
wera, J0 trajowe that the new inethod praduces dust whereas the old
stivnd dad not. Building workers, interioe decorators and miway athers
S e wcinstns materials, Electricians, plumbers, fitters and painters
feat Work i contined apaces and may create dust cutting or Jrilling these
Bt 2aes 11 S0 cvutse of theie work, Mont ashostos puaterials are coated
witih j ainit of sandwiched between otiier substances sa that they do not
preent o sontinaing sk until the buiiding or installation is deniaiished.
it asiwstos roofing ard brake linings unhappily cause some general
«<mnspheric poilution, and certain uscs such as the lining of Jucts for air
cenditinting with soft asbestos, and tie use of unsealed ceiiing tiles cause
wintinus poilution of the dir of office and factory buildings where people
wots oft Jay,

Asbvsios in Fire Protection :

L 1,63 the Paris Métrn, as 3 result of 3 fire in which 83 people died,
chatigod fiom vast iton brake blocha to asbentaserenin blocks. ‘The tire had
bt started by metailic Just, causing a short circuit. Asheatos-rusin brake
blwas have been used by the Londen Underground for this and other
easatis cvet sinee, In 1932 when the Queen Mary was being built, mock
cabiins were conatrusted and ignited to test Jifferent materials, and it was
theu that asbustas-based board established its supremacy in fire protection.
Taday asbeates insulaticis board is increasingly used for compantment
wdils where lirge numbers of people congregate, for example in offices,
siozs, achools, hioapitals and multi-storcy flats. Asbestos~cement shects,
widely employed for side-cladding and roofing are weather-proof and will
robt the surfuce spread of flame. Asbestos textiles are used jor furnace
fire curtains and other types of fire shicld, of which the theatre fire safety
curain is one. \Wherever workers are exposed 1o great heat o to the risk
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1014 DISEASES OF TIE OCCUPAT IONS

of it meta] splashes the nee of potectrve clothing is devirshle. For this
suarpeme aluminized achestns textile materisls have heen develnped. In »
major fire steel zirders prove surprisingly vulnerahlc and their distnrtion
may crree the onlinpee nf flanre, ‘Their reistance 0 fire can e enlanced
by treating them with a<lustas «pray, This forme a homapencous cnating
and hae the advantaze of adding but little weight (Beewn, 144%).

Ilictorical Summary

The dangers of ashestns remained for long unsuspected. They came to
light with 2 «vamewhat disconcerting suddenness. “The first case of asbes.
tmis knnwn in Cireat Pritain was observed in 1900, and described by
Marray in 1977, ‘ITic man had worked on a aarding machine {nr fourieen
years and wae the last surviver of ten men wha had warked in the card

room, the ather a!l having dicd about the age of thirty with lung disease.

He died in Charing Cross Hoapital at the age of thirtyfour, and AeéMpay
revealed extensive ditfuse pulmnnary fbemsis, Although the lungs were
found tn contain axluston bendics, 2 diagnasis was made of typical fibenid
phthisis, Diffenitien of certification delayed further action and cases of
mbostamis onntinued to occur, Special attention was drawn to the discase
by Conke {1922}, But it was the case published by Kieler in 1928 which
to extabiish an uncyuivocal relatinnship hetween asbestos and
ry fibnwis which precipitated the inyuiry leading tn the Report of

and nthers, 1911) 2nd Perlin (Goerbis and Uckn, 1912). In Great Iirittin
the report by Moerewether and Irice fed th safety measures being adnpted in
factarice and n the warkers being kept nnder medical sueveillance, But
aithough improvemnents in dust ennesel were effective in most of the asheszng
textile fuctories new cases are still being diagnosed by the I"ancls of the
Minisery of Social Scearity, Furthermore we naw kanw that many penple
withh asiwtemic nr mesnthelioma had enntact with ashestos only autside
indrstry cither tmeagh living near a mine or a factory or thenugh dusty
cinthes heing heoaghe fineme feom work, "The story of meanthelioma of the
pleura and pesitencnm is related on p, 1019,

Thirty Cases in One London Factory

ctween 1939 and 1024 thirtyeseven workers in asbeston all frem one
factory attendid the Outepationt Department of the [.anden lospital;
twentyefive were women and tweive were men, Of these, thirty were
Judoed o Do sntfering from aduntesis, Seven of these dicd; and in four
nevmpey shewed 200t the asbestmis was eomplicated by puimonary tubere
onlasie, Many bad wnrked in mare thue, ane department of the same factory
hut the pringies! aceaparinngs in asder of frognency were as follows:
svinmer, wenver, disintearsine, mixer, mutteees maker, card cleaner, storee
Revper, St et peessoe and maechinise, The average length of exprenre
Befere e aneet 0f cumtome was seven vears, Of the patienss whe died,
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o v Res o WeaLT Wit had Decn eaposand o7 aigiitoen montls ai.d snother
o stvarepe? wiw had bevn at woek fue rancteen sears, In nany cams
$ ore War & wing inden al Intween removal feam exposure and tie onsct of
ampt st the longest such inteeval was eighit years.

Symptoms
"I'ie presenting symmom was dyspnaa. This was early, con<picuons
ofd slnays vut of pruportion to the signa found in the chest. It wus ncarly

anays asancidted with noneproductive cough, as many a8 cigliteen cases

having little or ro sputum. ixmoptysia never occurred in the abecnce of
sumnnary tuberculnais: it was found in three cases. [n sixteen cascs pain
ovcurnd hetween the shoulders, under the scapula oe behind the sternum;
itnas never miote than slight, In two cases 2 diagnosis of acute pleurisy had
sevn muade Jduting the perind of employment in asbestos, but in no case had
4 pwural cifusion accurred. A history of laryngitis was wbtained in three
vass atul of conjunctivitis in two. \Warts on the fingers had been present
at anc time in thirteen cascs and had subsequently disappeared. It s
aunite, 3 heavier and thicker fbre than chrysotile, which may, in some
upcrations, penctrate the skin and form a corn or wart. Histologically the
lcinn slums estreme keratosis (Alden and [owell, 1944).

Physical Sigos

‘ITie patients were usually well nourished. Clubbing of the fingers was
present in six casen, Cyannmis was occasionally naticed, hut was only slight.
Examination of the chest showed limitation of the respiratory excursion an
tnah sides, ‘The percussion note was never seriously impaired, hut slight
Julincns was sometimes found at the bases. The breath sounds were
vosiculdr, and auscultation sometimes revealed scattered, medium, crepi-
wnt riles, often with a metallic tone, and situated especially at the bases.
Miled sunds were sheent on repested examination in ten cases. For
udvius redsons the condition is not unilateral, and therefore displacement
of the heart and other mediastinal structures was not found. The tubercle
buillus was found in the sputum of five of the above thirty cascs, and
fuue of these died. 4

Asbestos Bodies in the Sputum

Thirtcen cases showed asbestos bodies in the sputum. These are
tdden-yellow structures of elongated bead-like form, often with bulbous
ends (Conge and LHill, 1937). The appearance of fully formed bodies has
teen comipared to beads on & necklace. The beads vary in size and make up
a0 irregularly sexmented body, These bodies have been found to vary in
wagth from 20 to over 200 microns. An asbestos fibre forms the central
swre in each body (Gloyne, 1929). They are beat seen with an oil immension
leas, and show up clearly without staining as golden-yellow structune (fig.
43:). They can be stained by hamatoxylin. The demonstration of asbestos
bodies in the sputum has not proved to be a useful diagnostic technique

LLI11001LS
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1016 TUHE DISKASER OF OCCUPATIONS

“/ ' .

F10. 40t ~=Asbevtvn bodies in the sputum magnified 1,000 Jismetens

becatrse so many patients in industrial communities have some ssbestos in
their lunge which are athenwise normal, Therefare the presence of ashestas
bodies in the aputum indicates that the patient has been cxposed to
ashenton Just at ome time in the pase anly, amd ae 3 solitary positive finding
i cercainly not an indicatinn of alsstnsis, In fact, one London [{nepital
ratient with sputum due tn Lirnachnenacumonia apparently relessed
salwstns bodies more readdily at the heinht of the illness, the numbers in
the sputum diminishing as the inflammatory condition fewolved,

Asbestos Bodles in the Lungs at Necropey

In a casc of asbextmis nevropey may show large numbers of ashestos
hodies in the lung sections hnth in alveolar apaces and within the thickened
alveolar walls. “['rey are readily demonstrated in smears of Muid scraped
from the cut surface of the lung, In ashestosia the presence of ashestos
bodics may be demonstrated in the hilar [ymph nodes also. [t is impartant
to emphasize that adxstos bodic. are scen more often in the absence of
abestosis, [n many of these casen the number of asbeston bodies is small;

ii
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2o 4 2euit tiey wre loss roadly demotatrated, but by examining tiick
anstitand setinns of tung tieie identisication is facilitated. ‘[ Tiese sections
oI LTIV taichite 15 thickness, being approsimately aix time as thick as
dotntdtd il in whlition ta visuahizing a greater voluine of lua
parerabying thore is los likclinomd of ashestan bodies bring knocked out
ol the sentions wi.on the paralin blocks are cut. At ‘The .andon Hloapital
it has been ponaibile to identify aabestos bendics in the lungs in 30 to 40 por
cent of mutire adult necrojmics. Lungs of such cases nuay coatain only
one of two arinntos bmlics per section; generally there ia a negative
sccupational history, but many of these patients have lived and worked in
the Fast End of london for many vears. Since other atructurcs may
wpericially rewmble ashestos bodies it is valuable to identify them with
greater certainty. The heat resistant property of asbestos is utilized when
sxtions of lung are incincrated by heating to 600® C. which effectively
svmoves the lung parenchyma. Surprisingly the characteristic shell of the
slestas ludy remains intact 30 thae these satructures are atill readily
recognizable. In fuct, since the incineration removes the carbor depoaits
in the lung 100, many mnre ashieatos bodies are revenled in the post-inciner-

atien specimens (Smith, 1967).

Radiographic Appearances

The fibmais in ashestosis is much more diffuse than that due to silica.
!n silicnals it accurs in the form of numerous more or less isolated foci, hut
in ashestosis as 8 fine network throughout the lungs. In radiographs it is so
tine 3 tn resemble ground glass or fine cobweb (plate XV I{omogeneous
opacities of tiiis nature 222 seen at both bases, and may later become more
savious as a fine punctate stippling. ‘The inter-lobar pleura is usually
thickencd, and there is a shaggy outline to the heart shadow. Ultimately
the fine punctate mottling can be observed to have spread beyond the
limita of the luwer zone to the middle and even the upper zone, but the
apices usually remain free. This fine, diffuse, punctsts moctling stands out
in definite enntrast 10 the nodulation seen i.. silicosis. In fact, in sdvanced
sbestosis the Jegree of shadowing present would have litde significance if
scen in silicosis (Timmermans, 1931),

Pleural Plagqucs

“eural plagues are frequently present in asbestusis, They may he
renlular or smonth and are composed of very firm, white hyaline material
which may be focally calcified. They have a characteristic distribution and
are usually confined to the parietal pleura. The usual sites are the central
terdons of the diaphragms and in panallel lines over the ribe of the postero~
lteral chest wall, but plaques may be present also behind the s’ernum just
Lteral to the mid-line. [Maques, with the same distribution, are more
commonly scen in patients without asbestonis, H{owever, camination of
thick, unstaincd lung sections reveals small numbers of asbestos bodies
in over 80 per cent of these cases. On microscopy plesral plaques are

DOW 06962
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1018 TIE DISEASES OF OCCUPATIONS

compmed of hyaline, acellular Sbrous tissve arranped parallel to the
o eura! sirface; "\ﬂ often cnntain variable sized foci of calcification which
\\hen extemive may be visible an chest X-ray, Films such as these may
he mivinterpreted unless the pomsible presence of ealeified plaques is
borme in mind (1Tounihane, Lessof and Richardson, 1966).

- Respiratory Function Tests

These tests are of little value in the detection of early ssbestesis in-
the individual crse unless serial readings over previous years are available,
The pattern of functional impairment includes low total lung volume, fow

vital apecity without evidence of airways obstrnction, low pulmonary-
compliance and low Jiffusing capacity. The extent of the diffusion defect:

is the beat extimate of Jisability. Williams and Hugh Jones (1960) reported: .

shnormalities in diffimine capacity for carbon monoxide, before Xerzy
changes had occurred in factory workers. However other workers have

found this test less sensitive than X-rays of the chest in the esrly detection

ropeaks thelmmhofnmwtnchmeb between ex-
TR D 'dust and 2 fatal termination is only one-half of that in slie
$alhicr wurds, in ashestosis the filrosis develops more rapidly. With
d exprsure to high concentrations of dust, the fibrosis may be

fuﬂy develured in seven vears, and may caure death after ahout twelve

years' exposure as compared with thirty-five years for all cases of silicosis,

“The shortest lenath of exposure tn asbestos dust which has u!mnmlr--

caused death is eighteen months, Since about 1930, 28 conditions in the
factories impravad, and tuberculimis declined, the omet of adbestonis’
bevame delayed s that new it revuires an average of 17 years' exposure to
develap, It must be rememberad thae the existenee of a8 clinically recoge
nizable degree of aslwston tileois in any individual is an sdditional adverse
factor in the progaosis of any acute infection of the lungs such as preu.
monia nr hroncho-pacumonia.

Pathology of Asbestosis

At necropay pleural adliesions are extensive snd dense, and there are
often thick subpleural plagues of il tisave, Large aress of the lung are
tough nwing tn the presence of fibrmus tissue; emphysema is extensive but
usually Incalized tn the lower and apical parts of the lungs, There are two
views reganling the made of develupment of ashestosis. Acconding to the
are, the actinn of the dust is chemical; the nther view suppones that the
asheston hees act mechanically, E vrenmm’s carricd nut at the Saranse
.a'mm'unﬂ dienotennpert the chemical ! theory, since aluminium hydmide
which neutralizes *he tevie action nf quartz dnes nat prevent ashestavis,
Maorenver, zahestaa Ghens shorter than 20 microns were found to be
relatively innncunue, whercas if the action were chemical an increase in

DoW 06963
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THE PNEUMOCONIOSES 139

potency wauld have been expected-with reduction in panticic siac Lol §
mecrons, 23 in the cise of silina, \ comparison of the effocs af aalnatos
ghees 33 nicrons long with those 23 microns iong (Ring aud wiers,
1940) showad that rablita receiving the long fibres Jeveloped a nixivlar
reticulia formation comparable with experimentsl silicotic nodules : anisials
receiving the short fibres Jeveloped a Jiffuse interstitial reticulin §.rmas-

Uo.

Iscidence of Associated Pulmoasary Tuberculosis.

Precise information as to the incidence of pulmbazry tuberculoals
smongst asbestos workers cannot be obeaiaed, but the Factory Depantmient
fzures for 19335 supgest & less close amociation between mbestosis and
tuberculosis than is the case with silicosis and tuberculosis. Thus among
=03 deaths from silicosis the discase was accompanied by tuberculosis in
56 pev cent, whereas among cighty-two deaths from ssbestosis only 36 per
cent showed associated Juberculosis, Later, with the decline of tuberculaais,
these peroentage figures Loth for asbestosis and silicoss have hecome losse

Association with Carcinoms of (the Luag
‘The fint ncorded case of-tarcinoma of the lung associated with
alatus was Joscribed by Lynch and Smith (1935). By 1955, according to
Doll, a total of 01 cases had been reported. We have alrcady seen (p. ¥19)
that Doll (1953) rcached the conclusion that asbestos workers fuced a risk
_of eancer of the lung ten times as great as that in the general populations -
and that McCullough (1959) collected parsticulars of a scrivs of 365
patients with asbestosis among whom 18 per cent had cancer of the lung,
But the varvinogenic vtfocts of aabentos are cvidently not cunfined to the
lunze. for Keal (1960) found a high incidence of peritoneal carcinoma in
wommen with ashestosis, lie showed that during the period 1948-58,
twenty-three women were admitted. to The Loaden Iospital with
asbestonis; fifteen of these had subsequenty dicd, four with carcinoms of .
tie lung, nine with carcinomuatosis peritonei; of the latter, one was cere - .
uinly ovarian :n origin, and this was possibly the primary site in four ~ T
others, but in the remaining two na primary site could be feund.

Mesothelioma of the Pleurs and Peritoneum

The idea of an associstion between mesothelioms and exposurs to
asbestns came from Cape Province, South Africs and was suggested by
Wagner, Sleges and Marchand in 1960, They found theie cases in the
asbestus hills west of Kimberiey whers communities tend to cluster round
the mine workings. Schools have been built close. 30 mounds of asbestos
on which children played. There was ssbestos dust in the air, in houses
and in the strects. Within three years they tollected 190 patienty with
_ mesothelioma, nearly all of whom had evidencs of exposure to crocidolite
often non-occupational. By contrast, there are no reported cases {rom the
vicinity of amosite workings, They recorded 31 cases of diffuse pleurl
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10%0 TIIE DISTASES OF OCCUPrATIONS

mesotheloma: ITitological proof of asbestoris wes present in eight of
these caven, Prior to this work anly nceasional canes of thin condition had
been sssocizted with ssheatoeis, [ 1949 Wyers published the first case of
mesothelioma of the pleurr ta he disennsed in an msbestm worker in
Great Britain, Up t Fehriary 1946 the tatal number of cases dizznesed
in the Dritish [des was 1% (Gilwn, 19/4). [n contrast ta the aversee
latent interval of twenty years Detween the first exponure to aslustos and
the development of carcinnma ot the luns, the interval between the finst
exposure amd the amset of symptoms from mesothelioma mey vary from
bezween 2¢ and 5o years with an average of 33 years, While some patiens
give 2 story of continuous cxpasure to ashestos aver many years, a signie
ficant proportion zive a histary of only transient exposure sometimes
amounting to a few wecks nnly, many years befare, Such patienx may
show little or no evidence of filinmis of the lunge but o show large or
small quantities of 2.1extns Ivwlicn in the lung parenchyma. Some of thee
latter cases show identical amnunts of asbestos in the lung to that nlmerved
in many patients living in the La<t End of London, This raises the ques.
tion of wiether minar degrees of enmmunity contamination by ashestos
are capable of givineg risc to mesathelioma,

ure in Factory, Shipyard and Community

- Hourihane (1954) examined tissues and records of 83 cases of mevo-
thelioma from the files of the patholnay department of the Londen
Hospital, Fiftyesix of these were pleural, and 237 peritoneal tumnum,
Occupatinnal and resiclensial histariee were ahtained fenm the relatives
of 74 of these cased by Newharse and Thinmpenn (1958), Farty out of 74
gave a history nf nccupatinnal or dnmestic exprminre to asbestos, Only 9 of
=6 contrel patients sufTering from other disenses gave such a history.
Amome the with m evidence of neenpatinnal ar domestic exposure, ones
thind lived within haif 2 mite of a lirge asbestos factory, Seventeen cases of
mesothelinma were invesrimited in the Mersevside ares. [xpsure to
asheston war ennfirmed in 13, Eleven povients mve clear Bistories of hand-
ling asbeston as lasgers, boiler makers and ship repairers, “T'wo female
patienss had been sorters of uecd «c'ane (Owen, 1944), Mesothelioma
occurs with equal frequiency in the twn sexes, which is in contrast to the
strikingg male prepanderance in carcinoma of the fung, The conditinn is
invariably fatal in manthe rather than vears, '

Symptoms and Sgns of Mesotheliomn

‘The principal sympvom is dyawneea, veually rapidly increasing, amd
it may be associated with: pain in the chest, cough and haemoptysin, The
signs are three of pleura! ofusion usually with complcte cnllapse of the
lung. The fluid remaved i« straweclnoircd and sometimes blondstained.
- Cyvtolngical examination alinwe mationane culls, Motastases are rare bat
they may accur a¢ seneraliznd fvmphiadennsathy, small nodules in the
subcutamenue tissres over wegk and chiat ne nadales on the tonere,
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Nerers of L ot sl sizeasive thishening of the jivuta and sometimes
3 BLAMGE W il itvevason The tluid Gt Qs ia sova ad remies
nooes & lovulated crfusion i prosenit. Tidchening b ti.e viniyges lissuze tay
be sevn. Lltimately tie pocural cavity beooaws chiitersicd. A provrcse
#vely emlarsing modiastingl tumour is common. Thoracosenpy usually
sows turiour nodulos on tic thickened ploura with the jung callaeed
agd imnuodile, Thoracosupic pleural blopsy should be wwd as s mw

of diagnonia,

Morbid Anatomy of Mesothelioma

Mowtiniioma is an uicommon primary tumour of the scrosal surfaces.
aral may scur in the picura, peritoncum oe pﬂiuhkum. The jnvural 2nd
. rtoncal tuzours, utl.cr alone ne togeting, are the mast frequent,
Stanzit akd of any vembitation of the three niy oveur. Meural newm-
Latinmas afe Museive White tumours which tvnd to aurmund the iung
snreading 1o dinive Death e ssires and main ]\:n.ul ey wnd 10 v
v mapse, Poritoneal fonongs asugdly iaveive all surfaces of the alsdoninal
carity, Usiaily the dintritution of tamour s uneven, wWith & main N
Mthaph INVGINIGE Lie greater omentum atad watis disioete of cuntluent
renihen vimwlere, I psistentiy aocnreing cilusion o asites may oesur,
Laniph faale fintastases are conunen bu Jiscrdte rictastans within
AL Llettis Grgans wfe Lt seen, CTTie liver may e clasely invested by
LIS Watle osturtion atd CVER CRunian 6 i3s capauie, but ail the tumour”
SCOh IS BR COLLLLITY Wil Thet i L Peritenived €avity. Mewitheliomas
tond o sleaw @ mmived Listadogical pictuse consisting of epitheiial patterns
i mane wteas and spiidicecell tilironitous tumour in oticrs,

Preventive Measures .
fio exbwsntos mining wet snk driilinn i amperative. fland oobing
e b f\"‘l--u\. DV ATUNLIRE 1D Cin hmed maciines. Ashostor mist nat
vo dumnp xd carclonsiy wimait the nine workings and tuwans, 'l'un‘pl'ﬂ *
et Ine cutrivd onk i L wse of strung impervious laes o tine tictorics
wE sreat Brizain legslation L Inen c:fcc‘;n- in vontrailing the m\tﬂty of
e din we bt cases ddo siil occut., In facturies ard testile milis tise prine
s of wnaiiy applicd extianst vestiation must e endnroed to provent the
cadpe ot asiwstus dust into tive air of any room in which work is Jone,
Had Geaning of the eyhinders of catding mackines is jwohibiied wiile
any wtor Person is present, ner may it be Jote Ly hand stricllss o other
Latd towis, “Uhiose Cleaniteg svhm.en. filling insulating matthsses snd
atening chatulues cattaining lume asleston shuld be peovided with an
cdaivnt 4pparati by means of which they can breathe air (ree fnum Just,
Nelpfesion o dest if the cicating of carding macTitas is Bust ensuead by
.!.g ol o uw.s...v.- brudh fitted with & cover and conmectad tu o -\on.hle
Vit sl - 403) By the use of ciomisin tieelines, hundiing
Yenad e rediced 1o 2 minimum. In o Tacuiry, s;unning 1 iuve
sea totdlly enclosed in pevspex with an ingenious Jevice wlich permite
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work produces dust, Since mesothelioms scems to be m&h‘
canes with very small exposures to sbestas » systern of control by Benceet”

the import and use of what i probably the mdmgmfomrd
eshentan, cracidnlite nr hlue ssbeston, has been advocated. In 1967 Britich
Rail annaunced that asbestos was no longer used us insulation in rxilwsy
carrisges because of powible danger to men in the workshops where
ranelling was remaved, and glasee fihre was used instead. The British
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& TUE PNEUMOCONIOSES-- 1033
L Auborios Industry has proposed that all ssbeatos Sbea shipped to Great
g te . Beitarn shall. be pav.hd in Justproof bags, and that all blue ssbestos shall .
mpe in shliion.be shipped on palets which can be handled mechanically.
:;; md&m Waste
. {a July 1966 at Buxworth, Derbyshire, lbdmuqbytbe.\fm
RS EE of Housing sod Local Government revealed that & firm using asbestos in

. the manufacture of brake linings and clutch facings had dumped its waste

. 7. indisusel quarries for about 40 years, At first thére were no houses in the
- —a ,;',_,.‘ imacdiate vicinity of the quarry used, tipping was done from open lorries
s < sod the dust was mot bagxed. fn July 1964 spece in the it quarry had
© 7 becorss exhausted and tipping was transferred to anether quarry only 6o
m&tmdnmmh«u!y]dyt#mmuppmaso
wns monthly and the conditions under which this was done were totally
umatisf{actory. Ashestns dust formed 2§ per cent of the material dumped

ard slthaugh this was hagrred, sometimes s hag weuld fall from a locry and
reaia on the ground split open and uncevered. The manufacturing firm
Mdudandmm:b\htyf«dummuhdl&lhtp&

Athough public health inspectors hed vistted: iézeite- regularly the
T wmwed.l’mmvhunmhwdtheeudogo(m-
dmmagit is clear that uncontrolled tipping of asbestos waste such a
i mthenllageofnuxmhdmldbuwalym

] Dnn Asbestos Regulations, 1948
These long-awaited draft regulations, to wpmedc those of 1931, have
been issued and circulated to interested parties for criticism. They will
now apply to all factaries, building operations, civil engineering work,
shipbuilding and ship-repsiring; and particularly to lapging and delagging,
which are known to be dangerous operations not previousl, covered. Any
process in which asbestos dust is liable to be given off to 8 dangerous extent
will be carried out cither under an exbhaust drsughtwhich will effectively
prevent the escape of asbestos dust into |Mmdt&cmwhm
oyually safe way. [f this is not possible, workers must be given protective
cathing and apprmed mpmtorv-pmtmw equipment. Any person
undertaking & process in which crocidalite is used will have to nodfly the
district inspector of factories. Dut the Fectories Act ssnnot protect private
uscra. \We know that inhalation of dust from such sctivities a8 mwing or
. sanding material containing ssbestos presents the hatard’ of ‘mafignant
4 mesthelioma outside as well as inside industrial sitostions, [t seems not
. unrvasonable, therefore, to0 insist that materiale m ssbestos should
he clearly marked to show this, 50 that sdequate pnanm cans be taken
by the users, For instance, smateur handymen sawing materials containing
usbetos could casily wear s tlgbmigbsdun-i.uddtbcmkmd
Joors o¢ in 3 well ventilated room. Mesawhile. meny doctors have ssked
whether the properties of ssbestos are as.unique<as the sulesmanship of
mMammmpmnmm-mmymm
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1034 TIE DISEASES OF OCCUPATIONS

fibres such s glave wool, mck wool or sleg wool, which have useful
inherent firepmofing properties hut not the fibmgenic ar carcinagenie
effects on the lung. Is it certain that the propertics of asbestos justify the
risks of -ssDestesis, carcinoms of the lung and mesothelioms which are
entailed by ity use? Co e e

Cac;r;fdafn spinner—expasure to arbestor dust for froe years—asbestesis. -

A Poy 8 women, aged 27, had werked from 1924 to 1929 In the

spinning department of an sbestos works where the protection from.

dust was poor, In 1928 she suffered from a dfy cough, and in 1930
from shortnew of hreath and occasional pein in the right side of the
chest on breathing, '

On rxaminaimn; five warts on fingers, the largest 3 by 1 mm, Ne
clubbing of finmers, Dyspaves, but no cyannsia, Apex beat not dis.
placed, and heart sounds normal. There was diminished movement of
the base of the right lung, with slight dullness, dimmished bremth
sounds and extensive creaking pleuritic sounds. .\ few crepitations st
both bases. No sputum. X-ray showed the heart to be normally

., situated, and there were fine homogencous opacities resembling

' ¢.” ground glase at the hares of bath lunge. In 1935 the shortnems of

" hreath was wore; there was a dry cmgh, On examination there were
no warts on the fingers, and the physical signs in the chest were une

changed.

Casw 28, A1hestns carder and reaver—exposure tn asBestas dust for three yeers
—{atent intercel of teventy-five vears—death from compressien pavapiegte,
secondary carcinoma of spine; primary carcimoma of ling; asbertenis,

M. C, a married woman, sped 43, L.I1. Reg. No. 42149/1947.

1919-22: letween the ages of fificen end eighteen she worked &
carder and weaver in an e’ nstns factory, [t is not known whether she
cleaned the carding machines with a steel handbrush, but this methed
was in use at the time. She gave up the work owing to shortness of
breath, ,

23 years; she had frequent Drief attacks of breathlessness somes
times with cough but was not disabled. .

16 years: at the age of trenty-ncven she married, and later had one
miscarrizge but no further pregnancy. She rermained active, doing all
the dities of 2 housevwife,

- Four months: sudCen onset of aching pain in the back of the neck
without any apparent precipitating factor. The pain radiated to both
shoulders and to bath sides of the chest, was continueus and severe
ennuth 0 interfere with sleep. It remsined for some time practically
unchanpged, but had cradually increased in severity during sit weeke

Theee weeks: <ic felt naceads an petting mrz of led in the moming
and since then aliee ha! become progressively weaher amd mare une
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THE PNEUMOCONIOSES iuag

stedndy om bt dops There ware wicasionad involuntary mmciaents of
the Lo, usually tonion of the knovs with poantar tlexion of tiv anales,
Occasional parastiiosie of the legs, Hositancy of micturitiva, Gowels
open nynlarly,

()8 exuminution: temperature 99° F, Pulse 112, Respiration 33, A
rervuus Jistressed womay, in considerable pain. Furred moist tongue,
No pailor, No enlurged Iymph glands or acden Regular pulse. Apex.
twat 3 inch lateral to mideclaviculas line, Blood-prasure 120,90,
Hoatt snaads normal, There was same inmpairment of rosonance and

dir.inution of breath sounds with uarse cropitations at the buses of | .

bwth lungs. ‘Thie aixdomen, including digital cxaminatioa ul rectum

and swyiina, shuwed nothing abnarmal. Nervous system: an anxious

but co-operative ludy. Cranial aerves normal. Upper limbs normal
Lawer limlm —approximately symmetrical spastic paralysis with bhrisk
retivxes, ankie clonus and extensor plantar responses. Awlominal re-

tlexes abscnt, and some weakness of lower trunk musculature. [oss of ..
scasation to pin-prick, postural sense and vibration up to the level--

of )6,

Investigations: catheter urine: trace of albumin; depemit; calcium -

axalate crystals; culture sterile. Blood count: haemaginbin 5y per cent,
red blond colls 4,730,000 per e.mm., coluur index 0-yq, platelets
258,000 per c.mm., white blood cclls and differential count normal,
Cercrepinal fuid: clear, colourless fluid, under normal pressure,
rising uneveniy on jugular compression to 300 mm., and falling
sislarlys no increase in cells, protein §00 mgm. per cent, Lange
111,311, Wasscemann reaction negative, Neray ol chest: lung markings
heavy throughout, excessive fine intetlacing »hadows at bases, no
nodulation. X-ray of spine—the body of )4 is smaller than its
neighbours, especially in vertical height, snd is mottled. The pedicles

are not visible,

Progress: wivile in hospital the pain continued without mwsch.-

alteration. In the middic of the second week she suddenly developed
scvere puin in the left chest, became dyspaaic, cnllapscd, pale and
cyanosed, Some reliel was obtained from morphine and oxygen. This
was tullowed by fever up to 101-8° F., with rapid respiration rate snd
two (urther attacks of chest pain. Electrocardiogram at this time
showed absent Q and inverted T in lead 3 with right axis deviation,
the rate being 180, She became steadily weaker and died 3} weeks
after sdmission, -

Necrapry: Professor Dorothy Ruseell made the necropsy (L.H.P.M,

2383/1947), of which the {ollowing is & sumenary.

Secvndary carcinoma of thoracic vertebrea invading epidurel space.
I'rimary carcinoma of lung, Asbestosis.
Dark greyisheblack reticular fibrosis throughout both lungs, cs-
pecially lower lobes and right middle lobe, with conspicucus sub-

* - e————e—e
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pieeral fibresis. (- cm. deep). Aren (3. 3 X8 ew.) of pale grop:+
crcinorma benexth pleurs of mn!l?peﬂdkkw Clesr-~
yellow pleoral e":m:}e{t {:3 oz.), A few ﬁmpte:{rd l:hm
aver pasteriar srface of lcft Tung and mesial sspect of right upper-
Inbe. Secondery carcinoma of hilsr glands, rvast-marked right, ond - .
mnmﬁtmdequdmmd" :
bodies of and tn 4th thoracic vertebrm: Collar of growth encireling-: §'
dura over 4th and sth thoracic segmenta, Patchy softening of spinad - .. f.
cord st this level. Nodule (1 cm. diam.) of secondsry carcinome in < {°
mesial sarface of left parietal cortex. Secondary aarcinoma in suprs-  °
claviculsr giands. Swollen red pulp in qken.&wd!-mmhd.-“.;'.

edentulous woman, ‘
Microscopic, Lawgs: WMNG‘M;&-. -

fibrosia containing numerous asbestas bodies, often in clumps, and™ . 7
amocisted with foreign bndy giant-celle. Similar sone benexth pleary- - >
of lower lobes; fess marked and interrupted over middle lobe, Cone--  © 28
gpestion snd emphysemna of residusl lung timue; meny macrophages | .
and nceasiona] sbestos bodies in alveolsr specess Left-upper-lades- . .. B ;
similar changes, together with ill-defined, mﬂmuq tubuler, -
columnarcelled and po!vgmnl trabecular carcinoms-Denenth melial ="
pleura, apperently arising from bronchus, Glend from ripht Ailem:
facus of secondary polymmnal-celled carcinoma; anthracosis and a few
enllections of asheston bdies. Right end left suprecleviculer glnlr
extensive secondary carcinnma. Fifth thoracie segment with dwra: ex

> secondary carcinoma of epidural tissues, not penetmmg dm'l.

"~ Permeation of many veina, rwm of pisl veins, ll-defined
wedges of ischemic mftening in both lateral columns of spinal cord
extending intn cenmsed pyramidal tracts, and 8 few amaller similar foci
in anterine and peaterior eolumne, Thoracic certebre 2=3 with inters
vertebral dise: extensive matenclastic and ostenplastic secondary carcie
noms nf epongioss and perirsteum. Considershle necrosis of medullary
tiwsue. Laft parietal cerebram: nodule of secondary carcinoms - iR __ .
superficial enrtex, Spleen: slight myelnid reaction in pulp. '

(8) Tale

Talc is 2 hydrated magnesium silicate, 3MgO0.4Si0pH,O. The purest
deposita occur in association with dnlomite and mgnuim limestone, where
the talc owes ita origin to the hydratinn of the magnesium siltcate minerale
which were farmed during the carlier mmrph:m\ of the carbonste
r:cdh\.'Td: “n::'t;_’g: carricd out mainly in the United States of Amm:l‘
a anc larmest deponit in E ia on the northern :
s eposit in Eurape slope
Un-

Talc Is the first mineral man encounters upon entering the worid, fer it
is the main constituent of talcum powder and of toilet powders in general.
It is soft and has a greasy feel, and on that account the massive impure
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sulntance has Seen callod steatite of soupssone, This is the Srenck chalk used.” TS

by tailoes for naching chah, I'crhaps 4o per cent of all the tale praduced is -
marketed in the form of an impalpalile powder, Nearly half the tatal eutput
is wwd i the naufacture of paint and distemper. [ ceramics, talc is used
e the manufacture of tils, clectrical parcelain, table-warsand refractorics,

Nearly 28 per cent of tale production gocs into the maaufacture of paperin . -

shich the mincral scrves for tilling and glazing better than ksolin. It is
widely uscd as 3 dusting agent for rubber tyres, rubber gloves, furs and for

ing parachutes to prevent rotting from moisture. Workmen who

Landle it for such purpmes often call it poance.
Pacumoconiosis in Tale Mining and Milliag

In New York State, disabling pncumoconiosis occurred in 14§ percent

of the warkers in the tale mining and milling industry. The dust contained
fine, straight, neadbelike fibres, ‘The tale ibmeis was assaciated with an
increased susceptibility to tuberculosis (Siegal and others, 1943). Marked

in atalc niill in Norway for periods lasting from seven to twenty-four years;

tiere was loss disablernent than would have been expevted from the Xemag: " |

sppearances (Bruusgaand and Skjelbred-Knudsen, 1949)

A Case proved by Necropsy

The tirst case of tiiis type proved by nccmpsy to occur in Great Dritain.
was publiahed by Melaughlin and others in 1949. The man was sifty-oné
years of agge and had worked in a rubber-tyre factory since he left schioal at
fourteen years of age. The oaly industrial dust to which he was exposed
was that of tale, For two years he had complained of increasing dyspnces,
which was pantly due to heurt failure arising from rheumatic carditis with
wxtic inemnpetence, The Xe-ray film showed nodular shadows distributed
over both lung fickis, At necropey, throughous the lungs there were grey
reduivcs which had coalesced in some places, especially in the luwer lobes.
Nicrmcopically the nodules showed whorling, but this had not the typéeal
sppvarance of silicnsis. Within the nodules were fibreslike structures from
19 to 90 microns in length, arranged singly and in clumpe; the non-fibrous
panticles apparently had been climinated. Some of the fibre-like structures

were similar 10 ssbestos bodies, and the o suggested that tale
pacumoconivsis and ssbestosis sre similer disesses.snd that the former may

be caused only by the fibrous varieties of tale. Asbestos is more sctively -
ibrogenic than tale, snd this might be due- w-the. higher proportien: of
dbres in asbeston, CETERe - ~Suy
o (¢) Sericite . .. .. s
Sericite s of geological rather than commercial importance. It is o
vasicty of the mica known ss muscovite, K,0.3A40,,68i0,.311,0. It accurs
3s minute shreds or in very thin veinssnd is s mineral formed by
hiydrothermal slteration of silicates such as the felipars. It forme acicular
crystals and has been suggested o8 & cause of pulmonary disesse by Maw
rogondato (1926), Badham (1937) sad Jones (1933) Sincs it occurs in many

DOW 06972

gt

 radiological changes were found in nine out of thirty-four men employed.. .

689110015



7 sealin . 1uxbmmumz6§gggnwnvvr-
nosby ‘.
becwase the fibrous particles are- teo smail W have the offéctcraved by -

: Mmmmmubﬁ@&ypawufc :

-~

rocks<dn sssecistion with querts -
mcbﬁwdnmmﬂuﬂi&ﬁkimﬂaﬂﬁﬂhﬂ
iteeif heen found to cause progressive-Sbrosis of the lengarpomibly

(@) ST~ = 3
- Until about 1930 the minerals-of the sllliiaanite grovp were-almost wn- .

. 06911001S

Sdfimenite_presents s wa. iy -
when- ealcined, but, unlrke Mkhhﬂnhhdﬁunu - -
crushed, When fused in 8 fornace ot t.s‘fC..Mhm A
partly or whnlly into mullite, Girtner (19¢7) suggested that this fact mey-
be related tn the histological clhanges, with the formation of small irregular
nnJules, fimind in & portion of lung of s furnace worker, end reported by
Girtner and van Marwyek (1947). In the examination of sixteen workers
exprmed tn dust of calcined sillimanite, l!cm'ymd Middleton (1936) found
radiographic changes but ne disability, and 0o signs or symptoms which -
could be related to the dust exposure. .

(¢) Glase Wool

Fidtarm glam, fibre glacs or plasn weel.ls 8 menafactured silicate weed
in induery for sound and et im!nbn. afr filtration; e & fAlker in resine -
bom'ed laminates, and a8 an inert base foe.textile manufacture oc p-chng
prcesses, [nlialation of fibre glass dust does Nt ceuserpaewmocanioss.. -
Schepers (1939) shawed in three animal species that-the dust, when = _
inhaled, helinvis 24 a hinlngically inert substance. In dwt produced by the - ~ «
machining of plastic materials containing & glame wool filler the working -
stmrwphere may onntain md«d.h.ndfmuh«:napu ';

lengih. ‘Tlicse particles may be inhaled by the mm their:
physical similarity t ssbestos purticles ol
the lungs results or that filer ples Sediar slmilis o ealidtie Jidiey ere pw» %
dneed (Ganlner, 1943). The Qh'ﬁh,,w o
hivwvever, catree irritation of the skin, eonimedm W
tr: 2. !mphn':tm of splinters of glass wool in the. region of the mil .
fold of *he fiueer may penluce paronychis sometimes with secondary TR
malformution of the nail (McKenns, Smith snd Maclean, 1948). Awsy .
from the nail fuld fibres of spen glass wool may produce warts on the -
b
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£ngers. The panicles will peoetrata narmal clothing but wonllen undeesrs ey
cathing may provide some protection, ss auay harricr creata for.the

aposed skin.. ' he skia irritation disappears folluwing 8 bath and a change..

of clothing. Glass ool docs not keelf csusc dermatitis, {lowever, vils vand -

s hubcicants in the manipulation. of the fibre may cause oil fulliculiths, . -

" Lkewiss in the plastics-industry an-epoxy fesin may be added to the - ' -
“ " resine used 88 binders for the glass Sbee filling material. Shuuld dermatitie- 751~
then ocrur it is caused not by thse glass-Ebre but by the epoxy resin. . e
L Nox-risrous SiLicaves s sz
la&Mdm;ﬂo{ﬁb«uMaﬂh&n’ﬁ&%‘ﬁ‘

. mwpdmndwgw&dmmﬂdbymm%b

i . sre less severe tham might be expected from the radiographic signa. The 7.
amount of change depends on the coacentration. of dust snd the period o= -

. csposure. O S
: ey, 8) Mdem et
Micas are complex aluminium siliéaces combined with cither pots g
siam, magncsiem of iren.. The more common are muscovite, K,0.3ALOK™ <=
65i0,211,0, biotite, (KH,),MgFe{AIFel(Si0),. a0d phiogopheediis:
(RID:MRAKSION : G

Seurces

Muscovite, or white mics, is transparent and colourless in thin shees, _
«nd is Jistinguished by its highly perfect cleavage. [tis nat docomposed by
suiphuric acid. The name is derived from Muscory in Russia, where the
mincral was in carly use as window glass, In commercial depnsits the
uystals vary from 8 fcw inches to a foot or so in diameter and up to two
ihes in thicknesa, ‘They are referred to as Sooks of mica Ixvause they can
I cleaved into sheets slmaet as casily as scparating the pages of a hank,
Inhia supplies 70 per cent of the world total of sheet mica. Lanze quantities
of muscovite are mined in the United States of America, but only a sweall:: -
{eroentage is of sliect-quality, the rest being used as ground mica. PAiage- 288
pate, or amber mics, is mined in Canada and \ladagascar, [t is Jifficult to -
diferentiate foom muscovite, except that it is decomposed by sulphuric. .
aid. Niatite varies in colour, being either brown, black or dark green, and
even in thin sheets, in contrast to muscovits, it has s smoky colourand ls
spotted with impuritics. Foe this resson it ie rarely used in sheet form bat .- -
is employed as ground mica. o .

Owing ta its transparency and hest tesistance, mwscovite is veed for the .
chimacys of oil-lamps, for pecp-holes-in stove doors, avens, furnaces and
vtical lanterns, and is then ofters tarmeed - isinglese stone, altcr minglass,
which is & semi-transparent form of gelstin. No other mincral has betver

h secondary ckavage, dexibility or elasticity; it is possible to roll & sheet of muscovite a

1958). Away thousandth of aa inch in thickness into a cylinder & quarter of an inch in
Dewarts on the diameter, and its elasticity would enable the sheet to flatten out again quite

16911001S% °
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