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o~ Son s 1.—Introduction.

| e e

(\ \ The disease of the lungs now known as silicosis was rec
F o\ In this country in very early tines as a trade discase ;
3 those who worked on certain kiuds of stone. It occurred
" svmasons working with sandstone, and was called ™ stone
i \,,;._‘\phthisis "' 5 in later times it was found in those employed in |
rmetals on sandstone wheels, and was called ** grinders’ r
appeared too in portters, who worked with ground Hint, ¢
called ** potters’ asthma.” and amoungst miners in lead,
gold mines, it was known as ‘‘ miners’ phthisis.””  All thes
indicate the same disease. silicosis. which way be accorape
tuberculo=is. Tt lins been found to occur in manv indust
processes. all of which have one characteristic in contmon—e
of the workers to the inhalation of silica dust.

The incidence of sificosis continties to be serious and wids
as is shown by the following firures of cases in which comp
has Dbeen paid under the special Schemes made under se
of the Workmen's Conpensation Act, 1925, During the |
vears there have been 30 cases, including 30 deaths. among
men emploved in gamster mines and silien brick works: 17
including 25 deaths, in the gettiny and manipulation of =
A0 quuirries or ont preitizes worked 1 conjunction thevewi
eases, ineliding 37 deaths, in the potrery indostry 5 31 cases
ing 32 deaths, in the metal indnstries. including metal
and sandblasting ; and 91 eases. including 20 deaths. in coa

The object of this Memornndum is to set out brieflv w
dizease is, how and where it 15 produced. the means whicl
taken ta prevent it, the provision made for compensition.
arraugenients for the wmedical examination and certific:
workiuen.

Within recent vears it has been found that nsbestos st
a fbrosis of the huizs thuown as asbestosis) which rescm
cosis N oy ways. .\ note on this dizease is included.

2.—The origin and development of Silicosis.

Silicosts 1s produced by the aetion of minute partictes of :
kind of dust which have been mhated m the act of breathin
patticles make their way into the deepest recesses of tl
where somie of them remain and produce a slow inflar
process which eventually destrovs the lungs.

This dust is silice (dioxide of silicon, S10,}, the main cor
of wany rocks such us quartz, sandstone, flint and cheist.
to produce silicosis the dust must be in the form of minute j
so small as to be invisible to the eye, except that mn a
sunlight they may appear as a cloud, like smoke. This

Ve oas

prndumd when any of these rocks are hroken, crushed, gr
cut with a chisel or drill, or when any ground silica is mar
in the dry state, unless special means are taken to suppress !
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These minute particles of silica floas in the air and when inhaled,
pass through the bronchial tubes to the finest branchies which end in
the expanded balloon-like air sacs which counstitute the respivatory
tissue of the lungs. Muny of the dust particles are caught on the
moist lining of the bronchial tubes, and these ave readily removed
with the mucous secretion by the action of the muscular wall of
the tubes aund the special mechasm of their lining membrane ; but
those purticles which find their way to the inner suriuee of the
air sacs which constitute the actual tissue of the lungs cunnot be
removed in this way. They are attacked by living cells from the
lung tissue, which surround the particles and couvey them either
outward to the opening of the bronchial tubes, or. passing throuvh
the wails of the air sacs, move along the drainage channels and
spaces of the lung. If the quantity of dust is smail the cells will
be able to deal with it successtully. but if it be excessive they will
be unable to remove it and the dust laden cells wiil accumulate
2iving rise to an inflammatory process.  Once this process has
conmenced nothing can stop its progress, and it proceeds, more
or less stowly, producing a kind of scar tissue (fibrosis) which njti-
nuately veplaces the lang substance, at first mosmall =pots or nodutes
which may become jotied up to torm larger ureas.  The extent of
tuny tissue involved will depend on the concentration of silica dust
in the atmosphere and the period of rtime over swhich exposure bas
taken pluce.

When silica dust 1s inhaled, ceven in injurious amount, it pro-
duees no imniedinte elfects. because it does not irritate the nose or
throat.  Sooner or later. however, the effects begin to be felt.
When the tibrosis of the lung has advanced to a certain extent
shortniess of breathh appears and increases, it may be to such a
deavee as to render the worker itucapable of continuing at work.
Moveover, a person in such a condition s much more liable to
sorions chest trouble from infections sneh as common colds. in-
fiuenza and tuberculosis than one with heatthy lungsz. and at any
time in the course of s development silicosts may beconte com-
plicaied by vne or other of these infections.

It is possible to determine the concentration of particles of dnst
in the atincsphere of any workpiace by means of instruments of
several kinds. Samples of the dust can Dbes collected and the
particles counted and measured by microseopic examination. Such
examinations of the atmosphere have been made in many in-
dustrial processes and it has been found that the concentration of
dust varies within wide limits of less than 100 particles to more
that 10.000 particles in a cubic centimctre of air. When it is
remembered that a man during ordinary quiet breathing inhales
500 cubic centimetres of air with each breath and breathes 16 times
a minute. it will be seen that the number of particles which can
reach the lungs during a working day will be enormous.

It has not yet been possible to determine for all industries the
limit¢ within which & concentration of dust ,may be considered safe. ..5wie
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Autempts have been niade to determine the Lwmit for speaal 1
dustries carricd on under uniform conditions, as in the Unit
States aranite industry, the South Alrica gold mining mdustry, ai

.tunnelling in sandstone in Sydney, Australia. While su

standards are of value in estimating the relative efficiency
methods of dust suppression within a single industry, it would n
be possible to apply any of these standards as a criterion of

puntv in which it would be safe to work under different couditio
and in different industries,

Research is going on under the direction of a Committee appoint
by tlie Medical Research Council with a view to extending the kno
ledge and understanding of silicosis and other industrial diseas
due to dust inhalation, particularly in regard to the coneentratic
of dust capable of causing injury, the conditions of exposure to dv
which mnfluence the progress of the disease, the mode of action
silica on the lung tissues, and the influence of infections on t
course of the disease.

3.—Industries and processes in which silicosis occurs.

Silica is widely distributed in nature and occurs as the chier co
stituent of many rocks such as quartz, quartzite, ganister, v
stone, saudstone. chert, flint, in the natural quartzos=e sand.. and
many of the igncous rocks, including granite. The chicr are
where sedimentary stlica rocks are found are Yor kshire, Luncasbiu
Nottanmberland aud Durham, Derbyshire, Che:bue, and Nor
Whales, South Wales, Somerset, and Gloucestershire, and pares
Scotland, including Angus, Ayrshire, Dumfriesshire, Fifeshir
Lanark, Midlothian, Moravshire and Stirling. Granite and oth
1gneous rocks are found principally in Cornwall and Devon, pa
of Leicestershire and North Wales, the Lake District, and in
West and North of Scotland.

Cerrain natural deposits of silica ocenr as the remains of anin
und vegetuble life, the best known of these deposits being perha
Kieselouhr.

All processes which involve the manipulation of any of the
materials in the drv state in such a way that the silica is brok
up into minute particles and inhaled, are liable to give rise
silicosis.  Chief among these are : —

mining or quarrying of quartz, quartzite, ganister, sandstor
gritstone or chert ;
drilling and blasting in these rocks;
breaking, crushing and grinding of such rocks. or of dr
quartzose sand or dry deposits or dry residues of silica, and t
manipulation of the crushed or ground material in the dry sta
mason’s work on sandstone or granite;
manufacture of ganister or silica bricks and other refractc
madterials;
‘ breaking, crushing or grinding of flint, a.nd processes in !
. pottery mdustry nyojving th > _use of pQ ered flint;

hne g L% ¢ u‘utm.a
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grinding of metals by means of grindstones composed of
natural or artificial sandstone;

fettling of steel castings ; and

sandblasting if done by means of compressed air with use
of quartzose sand or crushed silica rock or flint.

4.—Means of Prevention.

The most important means for prevention include (i) suppression
of dust: (i) ventilation; (ii) other methods of preventing the in-
halation of dust; (iv) medical examinations.

(1) Suppression of dust includes all measures which prevent
the dust from being produced It is sometnnes soccesstully
accvoniplished by the nse of water. but to be effective the supply
of water must be sufficient to keep all surfaces of the material
wet during the whole process. In some cases, as in grinding
of metals. effectual dust suppression is only attained by the
complete immersion of the metal being ground.

(i) Exhanst Ventilation.—One of the most widely applied
means of prevention is by locaised exhanst venulation which
to be elfective should be applied at or us nenr us possible
the point of ortein of the dnst und =0 arranved with reference
to the air inlets and zeneral ventidation of the room as 1o
prevent the dust from enteving ihe atmosphere of the work-
place. Wheve the dust is produced over a large surface, as in
crushing machinerv, couvevors. or mec hanical sieves, it is
nsually necessarv to enclose the nachine as Lomp!etel} as
possible and to apply exhaust dranzht to the inside of 1the hous-
g, suttictent to maintain a <hichr negative pressure and pre-
vent escape of dust from apertiives. In the case of siliea dust.
where the particles are <o mimure, considerable care and
experience are required in desicning the dust collecting plant.
It is ialso necessary to prevenr the duost from the exhaust plant
entering the atmosphere where any persous are working and
for this rvemson <vatems of locabized oxhaust ventilation must
be provided with dust collecting appliances.

The percussive dritls worked hv compressed air. which are
larzeiv used at mines and quarnes and produce haroe quanti-
ties of fine dust.can nowbe provided with a ** dust trap " which
aives the workmen efficient protection. A considerable number
of these dust traps are now in use. The principle in these
drills has been adapted to pneumatic tools for stone
drassing by a device the working of which is demonstrated at
the Home Office Industrial Musenui.®

In the Home Office Industrial Museum there are also
exhibited a series of photographs of the chief processes in the
pottery, metal grinding, and refractories industries. and the
protective measures required, as well as specimens of the

‘% At Ho;selen'y Road, Westminster, 8.W.,1.' Open on every week-day; I
L .m. 7.and $ to 4 p.m. !Admumon free. i s, hdm. % S
B wr&gfyﬂt",:&.‘i@& *..,...Jg-y B et v 4 v B i ‘ *"Wr@“”fh*ﬂ t"’ wﬁ‘ii- e
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materials giving rise to siitea dust, microphotographs
counts of “the dust content of the atmosphere of th
places, and X-ruy photographs of the lungs of workers
by silicosis due to work in these industries.

(ili) Other precentive measures.—Wearing a b
appiratus consisting of a helmet or closely fitting f
provided with an atr supply drawn through a tube tron
source wlfords protection for workmen employed i
carried on occastonally only or tor short periods and
gutory for sandblusting undev the Grinding of Mectals
luneous Industriesy Regulations.

Respirators can never be recarded as a substifute
haust ventilation but for processes which arve outside tf
of mechanical ventilation an etficient respirator is du
The only resprators with a hitering mediumn ot tibre o
which are at present available. afford insuthcicut pr
against fine dusts, but nvestizations are bhemng npde
Bepartment of  Scientific and  Industrial Resemreh i
etficieney of various types of respirators. Cousideral
cress hnrs been made and it is hoped that before lone a
tor possessing the necessary properties will be prodiice

The cifeemal separation o dnsty provesses. <o as I
workers emploved in non-dusty processes from i
exposure to dust, should be .ulomed wherever practica
is required. for example. in racing grindstones uw
Grinding of Cntlers imd Fdee Tocls Reonlations

The success or fatlure of preventive measures depe
only on the satisfactory desicn and installation of the
veuntilation systent, hut to an even greater extent
proper maintenance of the apparatus or plant provid
this connection there devolves n responsibility on the w
a<awell as on the manacement. and the varions codes of
tivus which have heen issned isce below) muake it ol
on the workmen emploved to make full and proper us
applistnees provided and to report forthwith to the man:
any defeet in the same.

Regulations to safeguard the workman acuinst the in
of silicit dust are now in foree for the grinding of me
cleaning of castings,® the manufacture of cutlerv a
tools,t handling, moving, hreaking, erushing, grinding
ing of refractory material. and the manufacture
bricks.? and certain processes in the manufacture of

For the detailed requirements regarding each indust
ence should be made to the particular code of Regulat:

{s.

* The Grinding of Metals (Miscellaneous Industries) Regulat:
R. & 0. 1925, No. 904).
t The Grinding of Cutlery and Edge Tools Regulations, 1925

1925 No. 1089)..

L

The Refractofy Materials Regulatnons, 1931 (S.R. & O, 1931, N
“The Pottery (Silicosis) Regulations, 1932 (8.R. & O. 1932, No. 3
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broadly they consist of the etfective enclosure of the apparatus
with provision of efficient localised exhuust ventilation, and an
approved system of mechanical general ventilation, the pro-
vision of a steam or water spray, the segregation of the dusty
processes ; and general measures for securing greater cleanli-
ness of the premises and appliances.

In factories and workshops to which special Regulations do
not apply the powers given in section T4 of the Facrory
and VWorkshop Act to require the provision of localised
exhaust ventilation or other meclanical means for removing
dust for any process in which dust is generated to an injurious
extent can be, and generally are . exercised to prevent exposire
to silica dust.

Section 78 of the Coal Mines \ct. 1911, requires generally
that inechanical drills used for drilling in highly siliceous rocks
shall be provided and nsed with an etlicient nicans to prevens
the escape of dust into the arr.

Uuder the same Act weneral Hesnlations™ have been made
lor ranister mines. and under the Metalliferons Mines and
Quatries Aets. special ruies have been establizhied in tin mines
and in many quarries where ganister. sandstone and other
sthica rocks ave workea.

(iv) Inttial and periodic mcedical couminations.—In certain
mdustries or processes it 15 uow required tliat workers shall be
examined medically before they are engaced. and shall also be
medically exandoed at iotervils durtg their employment, t
The object of the initial examiuation is to prevent workmen
whose respiratory phvsique is defective wnd who, if not more
linble to contract stlicosis. run much creater dancer if silicosts
develops, from entering the industry. The periodic nedical
examinations which are carrnal out ar the works should be of
great value as a preventive measure. ‘Uhiey enable cases ol sili-
cosis o be detected ar an carly stuze, and i the workwan i1s
then excluded from, or voluntarily msives up. further employ-
ment 1 the dusty processes, the development of the disease
mav be arrested.  They also cnable persous tonnd to be suifer-
ing (rom pulmonary tuberculosis. who not only expose themn-
selves to additional risk by remaining in the dusty industries
but ure also a possible source of infection to their fellow
workers, to be climinated ; and they provide cumudative evi-
dence as to the changes in the workman's condition which is
of the greatest assistance in dingnosis when the question arises
of certification for purposes of compensation. Further, they
indicate where the conditious are still giving rise to the disease,

* 5 R, & 0. 1920, No. 873.

+ See the Silicosis and Ashestosis (Medical Arrangements) Schemeo, 1931,
. paragrapbs 12 and 13,  The industries and processes to which these require-
‘ments apply are the Refractories and Sandstone Jndustries and gertam

: processes in the Pottary Indmmu WNM mpmum wu-.w.,«ie; i T
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9
and may thus be of matenal assistance in enabling the ne
sary precautions to be taken.
5.—Provision for compensation.

Compeunsution in cases where deuth or disablement is cuuse
silicosis or silicosis accompanied by tuberculosis contracted du
employment is now payuble in all the industries where u sel
risk of the disease exists. Owing to the nature of the diseu
apecml compensation procedure different fromr the ordinarv
visions of the Workmen's Compensation Acts has bad to be dev
Speciut Cotnpensation Scheines have been made by the Home (
wieder the powers given by Purliament for the purpose. a h
which, and the processes to which chey apply, s given i \}
dix IT. Before making any elaim to compeusation or-applyn
the Medical Board for a Certificate (see below) a carveful
should be made of the Compensation Schemes, and particulat
the processes specified in paragraph 2 of the Schemes.

-

t.—~—Medical Arrangements for examination and -certificatic
cases. * ‘

Any workman desiring to make a elwm to ompem.nrinu
obtain w certificate from the Medical Board appotuted by ihe 1
Otitco wnless s employver agrees that he is huble to payv col
saflon. withont sneh certificate.

This Medical Board, consistine of @ Chief Medicad Ounicee
civht Medical Officers, is divided up into four ™ panels 7 o
Medical Ofticers each. with centres at Bristol. Newceastle-on-’
sheffield and  Stoke-on-Trent.  The Chief Medical Oltie
staticned ut Shetfield. A liss of the panels and rhe area assin
each is given in Appendix T1T to this Memorandum.

The retnuneration and expenses of the Medical Buurd are pa
of 1 general Medical Expenses Iumed, which 1s maintained «
fees puyable by ithe employers and workers or thewr dvpend
These fees, and the directions ns to when and how they are
paid, are set out tn Appendix 1V,

The Medical Expenses Fund is admimstered by five Tru
consisting ol two emplovers’ and two workers' repre
, tives and one official representative. The present addre
’ the Sceretary of the Fund is the Home Ottice, Whitehall, L
S.W.1.

Certificates of disablement.—A workman desiring to ob
3 certificate of the Medical Bourd is advised in his own inter
consult, in the first instance, his Approved Society, who will a
for him to be examined by the Regional Medical Officer apg
under the National Heulth Insurance Acts. This examinatic

® These arrangements arc based on tha recommendations of a Dopar

Committee appointed to advise as to the medical arrangements whic

be made for the diagnosis of silicosis. The Report of the Commit
.m ox puhluhed by H.M. Stationery Office in 1929. Price 6d. ..

: e ‘Mx&-qv&v’\ BRI 4 ddn n:;cacq—..h;m,
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be free of cost to the workinan. 1f the Regioual Medical Officer
is satisfied that there is reasonable cause for suspecting the exist-
ence of silicosis he will certify accordingly.  On production of this
certificate the workman will be emitled to examination by the
Medical Boeoard at a reduced fee. Ile should send the certificate,
together with the preseribed fee, either to the chief oflicer ol the
Medical Board, or to the seniwr member of the panel for his area
(see Appendix IID stating the Compensation Scheme utder which
the claim is mwade, the name and address of the works of the
employer who last employed him in a process included in the
Schenie, the nature and duration of the employment and the date
when he left the employment. The Medical Board will then fix
a time and place for the examnation and \Hll notify the workman
accordingly.

lhue 13 uo appeal {rom the Medical Board’s decision. and Lence
it 13 important that all matertal information and especially the
employment history should be given to the Medical Doard.

If the workman tails to obtamm the certificate from the Regional
Medical Officer he may still decide 1o proceed wih Lits application
for examinatton by the Medieal Dourd. but i that ease he will
be vequired 1o (lvp(hH the {ull cost ol the exanunation, part of
which will, however, he retanded to L 18 the Modicad Doard 1ssue
acertiticnte.

Before issuinyg any certiticate the Medieal Doard send a nctice
to the emplover, or, where a Compensation Fund has been estab-
lished nnder the Scheme. to the Fund, and conszider any statement
made or submitted to them i writing by or on behaldf of the em-
plover or the Fund withm ren days of the date ol the nortice.

Except in cases of death—see below—the Medical Board are not
required to issue a certiticare unless the worknum is found 1 be
sulfering frome stlicosts or siheosts accompanted by tuberenlosis but
an ntineion of the result o1 the examination is sent 1o the work-
man i every case.

If o workman who is subject to mutal or pertodic medical exan-
tnution 1s. a5 the result of such exannmton. excluded {rom cploy-
nment on acconnt of silicosis or sthicosis aceompanied by twiberentosts,
he is given a certificute (for which no fee 1s pavable), entitling
him to cluim compensation in accordance with the provisions of the
appropriate Compensatton Scheme.

Certificates of death.—In cases of death from silicosis, compensa-
tion can only be claimed on a certificate civen by the Medicul
Board. Save in exceptional cases where the deceased worknian was
entitled to weekly payments under a Compensation Scheme during
life und the Medical Board are satisfied that apost mortem examina-
tion is unnecessary, this certificate will only be given after a post
niortem examination. 1t is important, theretore, thut when 1t is
desired to claim compensation for the death of a workman, applica-
tion should be made without delay.to the Medical Board, who mll

NG\-A R F e ep “"' s e
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arrange for the post mortem examuation.  The applica
be accompanied by the fee prescribed by the Regulatios
forniation us to the nature and duration of the deceased
employnient. 1In cases where inquests are held, H.M
have been invited to consult with the Medical Board
arrangements for the post morrem examination, and 1
Board an opportunity either of making or of being rep
the examination.

Disposal of certificate.—1f, as w the Refractories and
Industries, a Joint Commnittee. representing both emp
workers hus been appomrted for the settlement of clatus, ¢
Board will forward the certificate to the Secreturv of
Commuittee, who will commuunicate with the workinan or 1
ants. as the cuse may be, in regard to the claim,

In ecases aristng in other industries the certificate w
to the workman or his dependants who should then
claini to compensation direet to the emplover. Under th
for these industries compensation is rceoverable from tle
who last emploved the workman in one or-more of th
and the procedure for recovertug compensation is =
the same us that laid down in lhc Act for recoveriny con
for accidents or schednled discases*®

7.—Asbestosis.

Asbestosis is a disease of the lungs pmduced HEREIER Y
mhalation of asbestos dust usually over a period of sev
It 15 characterised by a special type of hlnoas of the |
which tesembles silicosis in its general features of cau
development. but differs from it in some of its elinical :
logical mamfestations.

The disease ocenrs in workers in occupations assoc
production of asbestos dust in a fine state of division : fo
i the preparatory processes of crushing. disintesrating m
of the crude asbestos; in blowing, mixing and carding
in spimung yarn and weaving cloth and other usbes
materials; and in the making of insulatine mattresses
or secttons composed wholly or partly of asbestos.

The characteristics of the dust which uives rise to t
differ in some ways from the sitica purticles which caus
In the case of asbestos. owing to the fibrons charact
mineral, the free particles are usnally extremely thin
fibre=.

The change produced in the lungs is a gradually
fibrosis which spreads throughout the lungs.  The no
tribution of the fibrosis. so characteristic of stlicosis,
prominent feature in asbestosis. Tuberculosis mav co
apparently does not supervene so frequently as in sil

* See Home Office Memorandum on the Workmena Com pen:s

m%m?&l&‘n H.M Sutxonery Office, price 3d.: ALY O RV
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Once the fibrous tissue change is established in the lungs, the
disease becomes progressive. The first prominent symptom is
usually shortness of breathh and it remains the most prominent
one throughout. Bronchitis. bronchiectasis and broucho-pneunionia
are complications frequently met with.

Industries and processes in which asbestosis occurs.—TProcesses
involving exposure to asbestos dust which are known to give rise
to asbestosis or in which the conditions are such as to be liable to
produce the disease, are the breaking, crushing, disintegrating,
opening and grinding of asbestos and the mixing or sieving of
asbestos or any admisture of asbestos. the manufacture of asbestos
textiles, the making of insulating slubs or sections and the making
or repairing of insulating muttresses composed wholly or partly
of asbestos, and the sawing, grinding and turning in the dry state
of articles composed wholly or partly of ashestos such as motor
car brake and cluteh linings, electric conductors and packings and
jointings.

Meuns of prevention.—As in the case of silicosis. suppression or
contol of the dust 15 the chief means of preventing the discase.
The principal methods ol cliecting this (now oblizatory under
the Asbestos Industry UQezulations® are the substitution of wet
merhods for ey, elleetive enclosure of dust-producing nuichines,
substitution of enclosed mechumcal methods for hund convey-
ance and for dusty hand work generally, and application of ex-
haust draught at dust-producing points.

As in the silica industries. initial and periodie medical examina-
tionz may be of great value as a muans ol preventing or wresting
the development of asbestosis; and they lhave now been made
obliratorvt for workinen employved in the processes of breaking,
crushing, disintegrating. opening or grinding of asbestos, and the
mixing or sieving of asbestos or any admixture of asbestos., and
in the mukina of asbestos rextiles und insulating mattresses.

Drocision for Compensation.—Compensation is pavitble 1n cuses
of deith or disablement caused by asbestosis or asbestosis accom-
prunel by tuberculosis under « special Scheme.  Tlus Scheme
applies to workmen employed in the processes. a list of which 1s
siven in Appendix IT, at any time on or after 1st May. 1931, The
compensation is recoverable from the last employer who employed
the workman in the processes and the procedure for recovering
corapensation is substantially the same as that laid down in the
Act for recovering compensation for accidents or scheduled diseases.

Medical arrangements for examination and certification of
cuses.—The medical arrangements for the examination and certi-
fication of cases are identical with those described in the earlier
pages of this Memoranduin {ur silicssis.
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