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LECTURE &, lead. Teteoethyl fnad.  Arsenic.  Assemivresced hydrogen.
' . Phusphoretted hydrogen.

In thew Yout deolues 3t has boen me pars
Pt 1 yeviere Trons the poing of view of the

- rlinielstr the braed problem of disese in el

than ke wwwrnpition, 1 have given  spweial
eripdinnds e the teehanism by whieh paisening
aeurx nd the arvw of provestion waed, §t
st Juweit pevrssirt edten T appriseh the snis
ovt hidavieafly @ oorder In show whst has
Swady avlthovmed s Shig) Yt eegutires fo be dene.
t wivh 3 to he oeny that T oam ot eodeorted
obdy with whnt huppens o iy eotttdey @ my
revkeR fakes Bile et geeipstionat siixessr
i ane jart of the world, It foflues thay
heve reanded comain deseriptions of working
eamlitiohs amd discases whiel 1 have wat fad
the opporcanity mw study persuaatiy,

INDBUSTRIAL LEAD POISOGNING,

Hisrony.

White frad and red lend gre amangst the
sdest pigmcnts knowh, and # o possibie
e Hiolr history with <ome aereaper aver 3
gl of A hast 2o thansansd yvars, (Klein,
B3 The warlhwt protutvie of whine Jemd
win the suthe earbonpate ar fead Ehawn s
reviissite, Nenopdion (S0 B4 mskes whay &
probably e cavlien velerenee to this materiad
wivicR ke deserilas ag corussy 208 records that
i was wsad g5 2 eosmetie, Viteucias (15 BL)
referrivg to red legd as aandavaca states that
tt won dizeaverad by aecident in o sosmetie jar
of white fead whick had been eipnsed to hout
in the bursing of a house at Pirwns. Karly in
the Ohristian era ¥ was made by rousting
ecovutse. fi wos net undit much later that the
method of manufactore from lead ov litharge
sy disrovered,

The maay syapfomz of plambism  were
soted Jong before thev were aseribed to the
aetion of fead. Graduaily, hewever, physiplang

. ek A AR A .

ik o 2 serws of dour foctures given oo the freripy

Mudieat Sociesy e Mav, R,

CUERE B appteiste the rase of dhese distar-

Potsees amed W sendvonwe Wiy destonated st
tlam,  for lead, was ealivd Sigwy Ly the

aloketias vt B abmarbs sud deveirs, S04,

ta speak. all ather tmperfict metabe HHppe.
erafes {339 B0 was probahily the Gext of e

canciendn b reesrabse fead ax gk s o the

seiplans, ot deast he gdeserilion o nevere attaek
af eube in 2 man whe exthene! aends. The
reinfiornmdbip  of  ponstipation,  edie,  patlse,
paradysis, and ocwdar diktirbanees o the
actian oF iad onr the bexdy wiax abmoyeed v
Nimmsler i the secomd renturye 30, Phny
{2358 A states that the anehenis puintad
their ships with nxtive eevuse, that kel foison-

. was kpown b bis duel and thar the werkees

in lead preduets tied up thede faen, W fovse
hugs lest they shoutd inbizle the pernieions dust.
Diosoorides {300 A D0 knew that hurestion of
itad compounds cevsed eolie, parsiysis, and
defiriim, He wtates thay is bis Hime white lead
wus mode artifieiaile foom desad atd vineguan
This s prgbably the entiext soenrd wé the pri
At mmtueiady e white fmad, O of the
STt Cteimrenees $o ik txe 18 Faglond b
fuigied Iy the lave Puepda g Ecdeend 1074
wiery an amound s velckered Gae ity
sateriols rapplind tue e doeurniba of the
Painted Chember, mil the ¥7th contury the
Venetians agpesr to have been the principsd
mansfactorers of white fead, snd atier vhat
date the provwss was fargels developed e
Hollatid. Prebahiy the carfiest yeeard of jend
potsening awoengst  white Jead workets
Bngland i vhat of Veramti (1675 — ~The
Acsidonts to the workmen nre, immedinge pain
in ihte Stomack, with excceding contortivas W
the Guis, aad Costiveness that yields aat e
Cathactioks, hardly to often repeted Tivstocs
..... And thess we fnd effected principaly
by the mineral steams in the easting of e
plates of Joad, and by the dust or tine Halies
..... Next, o vertiga, or dizginesx in the
head, with eontinal 2eoat pain in the lirows
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insusceptibie abimale us mice, 1l¢ was abie 1w
show that the active growth of the bacilli did
hot depend merely on the necrosis of the
tissue, but was due to the actual presence of
wlica.

ASBESTOSS.

The nshestos industry s 2000 years sid.
Herodotuy (450 B.C.) relates how the Romuns
tiined it in the Italign Alps and Ural Moun-
tains, using it7fof “enshrouding their forpsex
before rremation to permit of easy collection
~of the ashes for baorizl, They named it
*amiznthus,” meaning undefiled, pure. incor-
ruptible. Pliny fa.p 50 refers not enly to
difficuition in the weuvhar of asbhestos. but abm
i the e of pesplrators to avoid the inhakition
of dust. Kirsbo {30 s.c.) and Plidateh (a0
705 refer to the wivks ot the jampy of the vestst
virgins #s “asbesta. —the ungttenchable, -
exsingnishable, or ineonsumable. It i Mated
that Charlemapne possessed a tablecloth wmade
of it, which was eleansed by passage through
fire.

However, thonrh ashesios erours i every
cdountry, it i enty within the lagt H vears
that i1 has heen used tor industriz) purpeses.
In IREG the annual world production totailed
only 5 tong, 4 fgpare which had risen to
434,935 fons I 1828, The form asbestos is
enblective name applicd in eommeree o a
variely of sitlvaic mincerah which differ fram
rach othrp i chemival cotaposition and physt
el prapepties. Bt resembie one auother
thodr  finely  fbvons wature cad  flexHaiite,
Thuir vatae depvis o the ey winth whicl
thav =au be split ings ot and shil texibie
fibres, their rosistatioe 10 aciis, amd 1their usme
lating properties with respeet o hett aml
alectrirdty, Mokt of the ashestas 0 conlRerce
Ix either oty serpentine stk us pJaysotihs, or
a fibrous mineral of the hornblewde group, of
which the most hmportint mre erpeidelite and
amosite. {hrysotile is essentially u hypdensed
sifieate oF magnesium, roftaintue Hith fratl wisd
peactically ne  ealeium. - The  horablende
varieties conitain less mumvesiun aml wsiaily
more aluminiuny, and iren, cracidolite and
amerite heing mainly silicases of i,

Uapable of being spaun inte vars swl wewn
inte cloth, or of mixing witl vement, vubhez,
rexin, hakelite. v graphite. 1o foym a variety
wf axnfnl pradietx it provides the eneituring,

% time By hund. This process s duosty,

elevepiens, huiidene, cfeminsl amd iy srades
with materials of very graar utiliny, Thess
include a wide range of insulation producis. as
well gs cement sheets for building work. brake
and clutch linings, efeetrodey for welding, acid
resisting filtering cloth] packings. jointing,
sn<d wrappings for stesm Pipos.

Raw asbestos in erude snd Sbre form s
imported chiefly from South Africs, Canads
and Raussia. and stared in saeks in open sheds,
The.erude asbestas, as regiised, is varried 1o a
rotary wili and opengd, (w9 or (fgzrfv e :i‘ ;:z

¢
vperation which follows s that of crushing. to
separate the rock from the fibre. which then
passes by vaeuum suetion into & elosedin
wmachine for Abertsing. Thiyv machitpe delvox
Hiceunleny, soft. fibrous marerial, {ree from
grit. Bt 3% the custom in the Urade to Blend
the materiai and this involves emptying out a
namber 6f sacks tpon the Hoor and raking the
material over $0 mix it thorouphly {fig. 3%

Fig. 47.—Method used 1o apply exhaust vemblation for
blending of crushed asbestos. The draught
acys irectiy above the muddic of the heap.
Sicty a method i bopelessly insd, guats.

(Rapanh ob Conlureite, cobotraing Nettndr 10t Suppreaing
Draes in Asbeston Tessile Eateorier, 1911k
For the manufacture of vary and cioth
cottonr s often incorporated with the fhre
befure earding. The carding machine condsis
of favee fast-runsing cylinders. coverad with
imnineruble minute wire hooks to ensure that
the fibres are jnid paraliel {fig. $31. #rom the
eng of thix machine the muterial IS received wy

o stiver or rope. Stripping 1he curding

smarchings {8y, 4} and cleaning the evlinders

with o whre brash is g very dusty oceupution.

i
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ausble vacsum plant for cleaning asbestos
wding machine. Nge the revolving brush
fizd with & cover and connected to 1 vacuum
icaner,
) TOpferrt T £oravd Rk Mribude fi SS1{Yretafizg
S i At TratBle FRourier, B3y,
doubling. and weaving {oliow the
S earding. Dy wesving ix usuaily
Jor wel weaving has e disadvas-
wling evrtein filtings on the wmachihs.
ni-textites, sawh an miliboards, o
e ix aspluved, Fileriwed ashestos is
b ooluy, coment, aid water and run
toseriex of sedimentation ranks to
fient of the puip. This pusses slong
B as an emulsion. beeoming drier
doughy on ils woy, nntif it s evertu-
aut wpon i evlinder, KFrom this it
wivesl and lried i the drying reons,
1 aperpdions, stieh an sawing srids
w. and ndishing, give vise 1o saueh
stlativgy matireses are mgde haos
a land Tean letypbn w!l wdwston
are fifiwd with ferised anboxtor by
g o sliovel, lovelled by Iwating and
© seWilesl,
wers of Bxhestos pemgined for long
ad Filwy have voie 1o Jight with a
disconeerling suddenness, The Sy
Ictosis kfown i this entntry was
it 1908 and the wwamd 10

/

v e -
e Wk, A2 1 L Amibisang A oy

L

eliropie pudmenary axbestosic ux u definite clini-
rid ontity (Mevewsthor and Pries, 1934, From
that time the view that dnst {vom sificates is
eompalalively innoenous Was hn nger tenaide,
It ix now surgesied thet wlen the silicates of
usbestos are dissalved - Une fing Ussue sificie
neid is Jierated und sels ax » ehemieal irritant
to which conneclive thsue s purticulardy sensi-
tive.

Regrdutions bave wow Leon appbial to the
industry by the Howe Offiee. The principle of
fovaliy appled exhisss: ventilution is enforeed
i vvent the sxeape of ashestos dust inlo the
air of any reom iy which persons work. fland
vlcaning of the exlinders of varding machines
s prefitbited while any sther persen is prosent,
nor may i de done by hand strickles or other
hang foodx Those elesning eviinders, Sling
giafme satiresws, ami entering olipminers
containiiy Juose ashestas shonld he provided
withs s efiictent apparatus by means of which
they el beatlie air free Drom dast, These 3
regrelitions have ciivred ugs otler eountries wo &
Hart inlerest in the matter Is o warblwids §
|It';»1l1¥:i 5k TRITVY BEckdCHCC OF ashipstasiix vy
Been wade verenlly in osone Gerpng Yainaries,
wpweraddy W Dresder 1Rvizer, 193). and
Berlin (Gerbis and ek, 1933,

In five vearx 37 workerz i ashestos have
aftended my out-patient department : 25 were
wotizenl and b2 were men. (M these 30 werw
Judged 2o Be suffering from pnoumonokouiosis
due 10 the nbalagion of ashestor Neven of
these have sinee died: uand In four autupmy
Jwowed that the pvommdhmeNis wis com.
plicated by pulmonary - tuborendosie,  Mouy
had worked in move than one department, but
the principa] oecapations Tn urder of frequomey
woere s folowx te-spinner. weaver, disistossa.
107, IniXer, mattress waker. eard ekaner, store
keeger, slaly muker, presser, swehinist, The
averape fonath of wexposure herore (he et of

STHIBIOMN Wiy S0Vert Vests, G W puleavs

whe (ied. one Was 3 weaver who had been
exposed for 18 months and axmther n stores
feeper whe had been at work Ger 3% voarn is
mary axes there was g long inferval hetweon
removal Tram exposure wad the enset of symp.
feix = 1he bongest sitede Badorvat wax sighy KPATN,

The presenting semptom was despaoea. This X,
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Fig. 44~ Seripping an wsdreios caeding aackine belore & modesp rpe of exbanst ventilstion was locally 2pplied.
cRy kind permisslan of British Behting ard asbevian, 1391

wits  mearfv  always  assecliled  with  aon-
prodactive songh g8 Many s I8 oo fanThg
fitthe er wo sptane leanupdysis tever
areetrped 0 Uie alsener of (siinapaey Uik
cutosic: 1t was sound tn e cawes. I 14
cases  pain ocourred  Derween e sfonide,
umler the seupofa, or behimd the stersum; U
wis never more thas stight, kn fwe cases @
diagmos’s of geute plegrisy had et munde
friring fhe perton U1 CRITRTOUAE in asfrcto
Bt in no case Bad o ploaral effuxios ocengsed,
A rigtory of warts was obtatued in 13 cases, of
Latvigitis Wt three, 2t of congritetivitls i twa,

The patients were dsunffy well wonredied
Clubbing of the Nogers was praesennd e six
vasg, Uvanosds wax oveasionally netiosd b
was only siighi.  Examivation of the chext
sliowed Gesitative s rhe FERNITI{OLT CSrUEYion
st both cides, Tine peleission thote was Bevoyr
seripusly spairedl bt Glhebr dsfhiess gas

SE

awnetimes foagnd sl the bases. The hvcatd
sy were vestenfay, ired ipendniion s
b revisled septtersed,  maediud, I=-='--v:1§§;-.;b.tl
£l offvre WILH 2 bhetalbie Legbe, ot Sipaaiest
erpociohty ag_ghe dmses. dded aaids were
absent o hv.w.-r{czi exarinntion 3 IR rases
ffor obvious reasons the vopdition s wot wiei
faterat, and tiwrefore displacement f the heart
st other mediastinal strugturex Wag ot
Fepteadd,

Tireteen cises showed asbestosis Idiex i
e spmtutn, These are golden-vellaw ~tryerares
ot clomatwl beadilike form, often with buihous
ctds 1t suke gnd ML 19275 The apprearsm
of suilx fornied bodies has Bwent < oipmned o
lwacds ot 0 weekinee, The beads vary m sk
avel wuibe up o irreganiarly seenenied body.
Flame Weeties haeve been foutd 10 vory in hagpth
veenm O to over 260 microns. An aslwsioy fibre
Baptibs the entrel eore in eneh by iilovpe,
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wx are hest seen with an il immer-
and show up clearly without dtaining
yollow structures {fig. 451 They can
< By basmatosyiin, The tubarele
as gund 1 Uie spatinn of five of the
ween, aned alrvady four of these luve

shestodis bodies from the lung juice in a cave
7 asbesrok poevmonokoniosts (x $00). A girl
£21 who had been empioyed i the spinning
epamment of an sybestos factory For four
car. Abpormal 33 mmgmm e both
mgy, and axbostosis ies

wre found inthe sputurm. At suropsy #sbastos
arumanakoniosis and puimonary tuberculosis
ere fouad in both Jupgs.

~AR,. womsr, sged ¥V, Worksd frem
+in the splzsiag departient of an waiettos
- the grvitecticn fromm dust wap poor.  JR38:
A0 alorinaws of breath, and occasional
1 side of chest om Divesthing. On szamina-
wnnts wu fingers, the lergeal 2 by ¥
v of fingers. Dyspneg, bR Be eywnonis,
wy dixplaced, beart sounds normel, Dizis
went of base of ripht fumg, with adipght
aminiahed  hrenth  sonsifs.  snd  extengive
euritir pounds. A few orepitationg at
Ne spatane,  Xemey: heart sarnwdly sito.
humogensour opacitios resembling ground
ve of hoth lunps {fig. 48). 1935: Slicrtaens
worsey fry ecyplh. O examinerion: ns
s, Physical siges in cheal onchenged,

chumaliine the lovsrth of time whael,
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tubercle tacily -

a

fibresis develops more rapidly. With continved
exjlosure to high concentralions of dust the
fibrosis may be fully developed in seven years,
and may csuse Geath afier abowt 18 vears
vxposure. It must be remembered (hit the

existence of @ clinteally recognisable degree of

ushostos Abragic in any individual is an addi
tional adverse factor m the prognosis of any
seute infection of the lungs such as pneumonia
o hroneho-preumonia. Preeiss information ag
t¢ the incidence of pulmonary tubereulosis
amongst ashestos workers cannot be obfained,
et there is reason te believe that the out-

standing susceptibily €0 this compbcation In

silicons does not appic to the same exteni i
Jashestosis, .

Fhe fibrosis in asheslosis is much more diffuse
than that due fo gilica. lu silicosis it gecurs in
the form of numerous more ar less isslated
foed, Lut in ashestosis as 2z fine - network
throughon: the Jungs. In rediograms it is so
fine as to resemble ground glass (Bp. 36)
Homogeneotis opgeitios 87 this natuse are seen
w1 Doth hases. and gy ktor boeann more
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abvious @5 3 fine punctate stippfing, The inter-
fobur pletrs is usually thickenvd. Ultimately
the fine punctate maitling can be observed to
have spread bexend the lmits of the lower
zoue 1o the muldle wrd vven the npper zong
but the apices asnsily remazin froe {Ellman,
1933}, This fime, diffuse, punciste mottling
standy out in definite contrast to the coarse
nodelar mottling seen in silicosis. n faet in
advanced asbestosis the degree of shadowing
present would havertitile significance if soen in
silicosis {Timmermans, 3935

FLUORGSIS

fu snite of these deaths ihe seqrel Yoy the
fourth belmeen wen! forward, mmil in 1886
H. Molssan isolated thy element fnorine during
the oleetralyais of o selution of  polassium
fivorkde in anhvdrous hydrefiuorie weid, b an
sprarates mude whelfy of platineme 0 s
wav wis sefved onte 67 the most ditheall pirebs
lems in modert: chemistry,

Componnds o) fiuorine have been mrreasing
in imporiznce in industry_of e vears.
Hyiroftgoric 4413 iy used TorTiotiding tasie

_ dight buihs, efehing iass, pickling mwetal ond”

In the middie of the ninetechth century”

many chemiste aitompted the tselation of finar-
ine Trom hvdrolioric aeid. and moere than one
raid with Ris life for handling tos {requentiy
ane of the most dantzerons of Known chemical
xtuimtanees. The dumwer arises from i volar
tility and extremely corrosive nainre of the
vapour ¢f the anhydrous neid. Even when
highly diluted with air it causes an intolerable

prickling and burning sénsation i8 the nose,

mouth and eves. If inhaled it attacks the
larvnx and traches giving rise 1o burning paid
behing the sternam, congh, expeetoration, and
even hamoplvsis, Unless handied with extrefoe
carc it may get tnder the finger sipils vaunsing
great pain, and if 1 drap cones in contiet with
the skin 3t hax a eaustio offeet producing pre-
fnnzed amd panriul wleeration,

It &5 said thar {5, Rnpox lost his veive poys
wanentiy during his farly oxpreriments on the
electroivsis of the acid, and thet T. Knox
nearly died of s effects (Louver, 1846},
Humphrer Davy wrote that he hagd saffered
mueh from the dangerous effeets of hydre-
fnorie acid, and it is said that he abandoned
hiz attempis to isolate figorine because of the
risk involved. P. Louret, who eontinged the
resezrches of the Knox brothers, deseribed how
itis own heslth was profoundly altered from
using the acid. and how it caused him to suffer
from cough sand hewopivsis. Aeccording to
Debray (1886} the death of louvet was a
resuit of his work but ne mediegl detaily are
available. In 1869 J. Nickies died from the
offerts of aceidentally inhaling the vapeur of
sonreontrited hedrofivorie aeld (Gore, 1869

9%

wire, and cleaning sandstone and marble
Ohwing to ifs eprrosive properties it miist be
fandfed with every precaution. The fuorides
cuter infe the camposition of artifivial fertil-
sorss, aned inseeticides and Dimigants wsed in
agricuitiwe. Feil (1930) bax reevntly emgpha.
sisedd the danger of poisoning fram hvdroHaoarie
wert i the manufacture of sluminim by the
clevtrotysis of cryolite.

Gudjonswon hax uncarrhed s new hurvar of
modern hrdustry, namety, Huorasis ur the fobes
and buaments in ervelite worbers, Wuorking
with Professor . Flemming Moller iy the
eenpational Hypicne Bureau of the Labour
Inspeetorate 1n Copenhagin, he was av first
converned with the incidenve of paedmono-
koniasiy among workers in dusty trades, In the
vieinity of Copenhogen eryofite is crushed snd
refinl for use in the manufaeture & aly.
ainiten, Cryelite is 2 double Auoride of sodinm
amet alumininm. containing as muech ax 53 per
eonsl of #uarine, o the eride stite 3138 mibxesd
with a cansiderabie amony s auortz, and
there i thus an added vk of jmanmt-
koniosis,

Holler and Gudionsson {1932 exanmined 78
emplovecs, o)l of whom had been working in &
ervolite faetory for mnare than two years, They
found the following four distinet lesions,

1. Preumonokoniosie., This wax present in
various stages in half the subjocts vxawmined.
the diagnesis being dased on rudiograms af the
chest. The eonclusion i3 unavoidable that the
disease of the jungx was due to the quavtz
faden dugt in the factory.

2. Fluoresis of bones and lgamcnfs, As the
radiogeaphic investigatians of the lung condi-
tion procpecded, it was found thut the shadows
of the ribs, glavicles, and cerviesl vertebrsm
showa! unnsaal density and almornualivies in
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