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INTRODUCTION

Some time ago the Chief Inspector of Factories
asked the Medical Branch of the Inspectorate to carry out
some further mesngations as to lung affections among
workers i 1ron and steel foundries with a view to throwing
Sfurther hght on the relative ncidence and seriousness of
such affections m 1elation to different occupations or processes
m such foundiies These imestigations were primarily
ennusted to Dr McLaughlin one of the Medical Inspector s

The imesngations developed mto a very sub-
stantial prece of work and the assistance of various other
experts was successnvely enlisted  The 1esult has been the
production of this Report which contains a grear deal of
information of scientific value which enlm ges ow knowledge
of the mcidence 1ish and nature of the lung affictions to

which such foundry workers are exposed i the course of

thewr varied occupations



To H. M. Chief Inspectoi of Factories

IN RECENT YEARS there has been a quickenng of interest m the
health and welfare of 1ron and steel foundry workers During
the 1930’s both the Factory Department and the Silicosis and
Asbestosis Medical Board noticed an mcreasing number of cases
of sihcosts amongst fettlers of steel castings A clinical and
radiographic investigation made 1n 1943 of the workers in one steel
foundry revealed a hugh incidence of severe lung trouble amongst
the fettlers whereas the moulders’ lungs were comparatively
bttle affected  About the same time the occurrence of three
deaths from silicos:s 1n a small group of iron moulders who had
been using sthca parting powders drew attention to the risk
which such workers run It was then decided to examune more
workers 1 both 1ron and steel foundnes 1n different parts of the
country to see if the risks are general to the industry, though
good prima facie evidence that they are had been obtained by
analysis of the records of the Factory Department, the Silicosis
and Asbestosis Medical Board and the Regstrar General’s
Department In the field mvestigation much help was given by
the London Hospital Department for Research in Industrial
Medicine (Medical Research Council) and 1n fact the expenses
of the radiographic examinations were defrayed by the Council

Owing to the fact that all the mvestigators could devote only
a small portion of their time to the work, the mnquiry took a
good deal longer than expected and as 1t developed 1its scope
widened and more workers were co opted Dr M H Jupe,
radiologist to the London Hospital, was asked to help with the
nterpretation of the X-ray films, Dr E A Cheeseman with
the statistical side of the mnquiry Dr S Roodhouse Gloyne
and Dr H E Harding with the pathology, and Dr C L Suther-
land agreed to add the valuable information about foundry
workers contained 1 the records of the Silicosts and Asbestosis
Medical Board The statisticians were called m after the field
work had been completed and the ongnal investigators were
criicized on that account and also because no strict samplmg
methods were used The amm of the field mnvestigators has been
to get as many volunteers as possible to present themselves for
exammation It has been their experience n dealing with factory

v



workers that 1f one man 1s chosen for examimation rather thn
another, suspicion 1s aroused m the workers’ mmds and results
usually tn fewer people coming for exammation In practice
the “all or none” method appears to work better than sampling
but 1t also produces varying percentages of volunteers from
different factories which from a statistical pomnt of view are
undesirable

Dr Cheeseman has closely analysed the results of the field
mvestigattion  On the assumption that the samples are represent-
ative of the populations from which they are drawn — which m
the view of the field mvestigators 1s justified — important con-
clusions have been drawn about the incidence of fung disease
m the various categories of workers

The statistical method 15 indispensable 1n any large-scale
mvestigatron but because 1t 1gnores the illummating case or
cases 1t has to be supplemented by studies of mdwviduals For
this reason 1t 1s thought that the pathological mvestigatrons
recorded 1n Chap V are of great value The cases have been
collected over a period of ten years from different parts of the
country No previous report on the pneumocomoses of foundry
workers has mcluded pathological studies

Dust estimations 1n the foundries visited 1n the field survey
had been planned to proceed with the chinical and radsographic
exammations but for vanous reasons it was not possible to
complete them To give some 1dea of the dust concentrations
encountered 1n ron and steel foundnes Mr K L Goodali of
the Factory Department was therefore mvited to contribute two
chapters on the subject

The report brings together as much as possible of the avail-
able information about the industrial lung diseases of ron and
steel foundry workers and 1t may be regarded as the starting
pomnt for more detailed studies of the various problems which

have been brought to light

A I G McLAUGHLIN
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CHAPTER 1

REVIEW OF LITERATURE
BY A 1 G McLAUGHLIN

That men are exposed to pan‘lculnr diseases from the occupations | which Ehﬂ::y

the other health risks

The early writers on occupational d seases dealt mawmly with the rsks of
mnmg  with nadental references to  foundry  work Hippocrates
@s0 3 o~ Cor a3 wa ' P4 3

miner}
of the'l
n Pliny
worn as respirators by metal refiners to avoid mnhalat on of dust  Other ancrent

to which his work i the mines and foundries 1s saud to have contributed He
described the chromic lung diseases of miners as  pulmonary consumpt on

and asthma and while he attributed these diseases mainly to the mfluence of
astral bodies he recogmised that muneral emanstions and the chimate of
- mRr o mon s refer to dust
g expert and
shed tn 1557

cogmised that
sease charac

1g wh¢h the

He pointed
out that tn the Carpathian mountains there were women who had married seven
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A REVIEW OF LITERATURE

The only dust given a ““clean ball of health™ was graphr

underestimate the dangers of grnding and sanfblalzm:cg ﬂ“g hli a%;é;g;:
1923(-3) 1n England carred out the first large scale 1nvestigation into the chest
conditions of toundry workers Duning a general enquiry directed especially
mto the health of metal gunders using sandstone wheels, he included 1n the
survey exarunations of 201 dressers of steel custings and found that 22 8 per
cent had pulmonary fibrosis and 6 per cent had suspected and definite tuber
culosis  Middleton s work was done without the help of X-ray and bacterio
logical examinations Mis conclustons being made from chincal studies In
comparison, a group 0{;425 wet sandstone gninders showed 73 per cent of

- A

oem In o

v
PR ' PR L 4o fatil ma gag

‘ A maememd co Nassthalace w heq the SHICOSTs SOt

»ut not rron dressers)

sihcosis  Middleton

found that 3 types of pul y disease were with the inhalition

of dust from metal grinding and the cleanune of castings, viz pulmonary fibrosss,
bronchial catarrh and bronchitis

Denet Kravitz(#) quoted by Laneelez (g v) read a paper at a mecting 1m

Belgium 1n 1920 during which he described the X ray appearances of the lungs

of 1 number of castings cleaners (dessableurs) from a large foundry The ﬁlﬂ:s

of 11 castings cleaners ¢cime to the CONCIUSIVI LiaL uspes w ¢
8) contested this opinion which he

was necessiry Lindau (1932
the dust Y A(.- )(na Aesershed the results of his exim
indings negative and they
spectively In 16 of these
3 had tuberculosis as well
15 1t wis not possiblc to
ka  tace Ratupen 1918



REVIEW OF HITERATLRE ¥

to have silicosss and B per cent had open tubercufosts Those engaged on steel
castings were more severely affected than dressers of sron castings, of 44 1ron
dressers 7 had 2'nd of 3rd grade sihicosss and of '56 stcc‘]_'dxcsscrs _{s ‘h.z‘d thcr

Jonged use of presmatic tools with a greater production of fine dust  He was
of the opimion that casungs cleanmng (hoth won and steel) should be added tor
the hist of mjunous occupations becausé severc cases of stheosis and sihico-
tubereulosts occurred amongst the workers  Pancoast and Pendergrass
{19331y described the case of an Amencan steel mouwlder who, after 15 years
exposure showed shight X ray changes resembling ssheosts  Esang {(1933)01)
sn Norway al.o reported the presence of sitheoms stage 2 i a steel moulder who
$ad worked 1n the job for 43 years

O N N a0
pes cent
in 1934 the M b ind { Dy 3

isease }
1 641 men from 10 Toundues (steel, iron and non ferious), 8 8 per cent of them

granite workers the frequency of sthicosss (with and without tuberculosts) was

postavely correlated with the duration of exposure to dust contamng frec

stlica and with the concentration of dust particles in the worhing atmosphere
Tan e v i

Vor emmanat

“as the greatest occupational risk m the fourdry wmdustry sn Massachuseits
Propostionate mortality studies showed that the tuberculosss mottality rate of
foundrymen 1s 50 per cent higher than that amongst males of 20 vears and over
‘but that the pneumanta suortality rate was three tmes greater than 1w granite
worhers or in the general population  McConnell and Fehnel(ss) in 1934
o ml'xmcd 2!5_':mrknrs m geey ron @alleable won and steel foundnes Of the
Viale o aato v 5

1



6 REVIEW OF LITERATURE

Kuroda (1935)() exanmuned 715 workers 1n Japanese found
314 of them, 25 vt papese founduss, X m)(ling
tuberculosis  Du 1568
became totally mn It

L

In 1936 Merewether(®) surveyed the silicosss risk in sand and shot blasters
B o S

with tuberculosis, the average duration of employment ot sandblasters was
8 3 years, as compared with 32 years for afl silicosys producing occupations
Bloomfield and Greenburg (1933)(3) had shown earlier that the air in a s‘gnd

~ - v +

1 « nexant falan

we the dnst coums 1osw
cent but many of
¢ with more than
ent of those who
worked 21 years had siicosts roiiy 1wul pu v Of those workers
had worked 21 SO i ncse There agoeared
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found 10 cases with silicosis Stage 1, 13 with Stage 2 and 6 with Stage 3 of the
disease -

practically no foundry process from which the dust cannot be reduced to a safe
level

Another mmportant study is that of Greenburg, Siegal and Ross Smith
(1938)(*%) These workers reviewed the conditions at all the 311 foundres in
New York State and exammed by X ray 4,754 employees in 80 foundries,
consisting of 40 1ron, 3 steel and 17 non-ferrous foundries together with 20 1
which combinations of several kinds of metal were cast Of 1,960 iron foundry
wotkers 4 7 per cent had fibrosis and 3 7 per cent had silicosss, m the non-
ferrous foundnes (360 workers) 2 2 per cent had fibrosis and 2 8 per cent sth
<costs  In the combined types (1,399 workers) 4 6 per cent had fibrosis and 24
per cent had silicosis  As regards the health r1sk 1n specific foundry occupations
1he following details have been taken from the paper —

Moulders 1,409 44 per cent had silicosis
72, , . fibrosis

07 ,, ., . tuberculosis
Chuppers 224 48 per cent had silicosis
(Fettlers) 40 , ,, , fibrosis
09 ,, ., , _tuberculosis
Knock-out 209 05 per cent had siicosis
Labourers 28 , , , fibrosis
10 ,, ,, . tuberculoss
Coremakers 492 08 per cent had silicosis
127, . , fibrosis
08 , ,, , tuberculosis
Grinders 277 37 per cent had silicosis
49, ,, , fibrosis
04 ,, ,, . tuberculosis
Labourers 477 17 per cent had silicosis
33 .+ fibrosis
04 , v tuberculosis
Steel blast
Operators 31 32 per cent had sihicosis
Welders 17 59 per cent had sibeosis

It will be seen that welders showed the highest percentage of silicosis but we
iuggcsl xhgt the condxxrlon was probably s'lderosm and not silicosts Welders

\
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per cent fibrosis) Neither silicosts nor fibrosis was fou
nd 1 24
4 acetylene welders and 3 sand and steerl cleaners The mcidcngeorgfﬂs)ﬁ;es?s’
. by o 3 eilaa

. . N .

bricklayer

length of exposure was 35 8 years
Schiotz (1940)(s2) X-rayed 281 workers with more than 10 years exposure
= £ = a0 and faend that ahant W ner cent of them had signs of
ser cent) had
. dressers (sand
2 of 15 core-
. ' ) furnacemen,

melters, cranedrivers and sandmixers, ¥ had suicosts Uiy « of 24 labourers

showed signs of the disease The one sandblaster examimned had a normal

K-ray film
" * - 4L .ok Indus-
nd that
15 core-
»OuTers
* sout 75
N . . . were to
moulders, especially those Who WOTKed 4t UELUILS  anv vause o »nhicosis
was evidently the shea flour and tripolr used as parting powders  In the steel
wndustry where wet partmg methods are used, 53 per cent of the silicosts awards

were in cleaning room labourers

- « 1 ned nane

kers 1n Swedish iron and
1s oecupational groups —
. ¥ tad gue-

. . cteds
both

20
per
ease.

P -

ses
[€)] Knock-out men QF 15 such WOLKELS, ix sau s _ilicosts, while 3, who had
been employed for 12— I8 years, had Stage 1 silicosis
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per cent fibrosis) Nesther silicosss nor fibrosis was found 1n 24 core foremen,
4 acctylene welders and 3 sand and steel cleaners  The ierdence of stlicosts
- S e ' w3 ammiida e

. . N .
bricklayer

. ~e - R S .

L)
\ .
n gray
stheosts vr on ww wwe
D Tas 1 s 42 /4T mar rand) f 10 sean dressers (sand

2 of 15 core-

? fyrnacemen,

melters, cranedrivers and sandmixers, Y had suicosts Uiy 2 o1 24 labousers

showed signs of the disease The one sandblaster exanuned had a normal
X-ray film

¥ the Ohio Indus-

Merritt {1941)(5%) who studted the silicosis elaims allowed b
1 - = exlla ="1027 fanad that

5

2

I cases, 2 4 per
7 per cent were
cent (11 cases)
. Mlicosts were 3

T tame 1 ctanl chipper (ELUELS QI 4 4 wsavey B

@ it 10 both
. After 20

. se 21 per

te disease.

. who had

3
& heen emploved tor 12 18 yedls, uau vsepe
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Bl sk For the tet o S ey Sesgned 10 show s comp
Foundries Results Coeff. of
risk

Sandblasters 8 cases of stlicosis out of 31 — 248
Castings Cleaners | S, » o 11—300
Chippers 2, ” o o 46-—339
Moulders 2 . s w o 26—123
Grmders 3 o w » ow 8400
Various Operations 3 ., . " w o 28—175

Blast furnace masons o, ., . w o 7085

- PR T S,

sandblasters, fettlers and furnace bricklayers He concluaea widt tue Jawu-
e — € wifae an allac m furnace heeklvers

typical of preumocomosis caused by W i

was not substantiated Further, th - I b » N+ s .
P s - te s fay advanced raceg of ppeumocontosss, do not support
. the fact that marked X-ray changes

:nt work on the effects of 1fon oxide

1oy - f
condittons 1n foundnes Dosg and

dust on the lungs 1s relevant to health
MecLaughlin (1936)(¢?) found that electric ar¢ welders, (ind later also carbon
arc and oxyacetylene welders) developed an X ray picture of the lungs which

ad &l rncre nthar forms of pneumoconiosis and possxbly'r.'mhaiy tuber-

. rie and
afirmed
velders’
241(5,

. 1 Lock-
. . hat the

. ngs of

1 ovide

3 atae
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In some mvestigations only workers following a specific foundry occupation

258 per cent that of Ist Stage stlicosis ranges from 0 99 to 40 per cent, of 2nd
and 3rd Stage silicosts from 0 1 to 64 per cent The mcidence of silicosis com

bined with tuberculosis varies from 025 to 12 per cent whereas that of active
tuberculosis 1s between 06 and 32 per cent The high percentages invariably
occur when only small numbers or when specialised groups exposed to hugh
dust concentrations have been examined  The studies however have been carned
out 1n 13 different countries and there 1s at least unanimity i that silicosts and
other types of pneumoconiosis have been found 1n foundry workers 1 all these-
countries



CHAPTER II

FOUNDRY PROCESSES

BY A 1 G MCLAUGHLIN W B LAWRIE AND H WQODS
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metal but m some of them wron steel and non ferrous metals are all handled
The jobbing foundry ts equipped to produce castings of varymg shapes and
weights but usually from one type of metal In the making of a casting there
are certamn fundamental processes First a pattern of the casting 15 made
usually 1n wood but mct‘::l plaster spcslal compounds or combinations of
PR A ey 3 '

with 1ts external surface conformng to the internal shape destred in the casting

Thus core 15 then placed 1n the impresston left m the mould by the pattern so that

the molten metal fills the space between the core and the mould After the

metal has solidified the sand 1s removed from the casting The 1nitial rough

removal of the sand 1s done by processes known as knocking out or strip

ping and the final cleaning by various processes 1s called dressing or
fetthin)

Caresgand moulds may be tn green sand dry sand loam or o1l sand  Green
sand 1s sand 1n 1ts natural state and has about 4 per cent moisture  Dry sand
moulds are made from the same matersals as green sand moulds but are dned
before the metal 1s poured into them Small moulds are dried n ovens and
large ones by mould driers or by coke fires and gas burners An intermediate
type of mould 15 known as skin dried 11 which only the skin of a green sand
mould 1s dried before the metal 1s run 1nto the mould  Loam moulds are always
dried before casting takes place The use of sand mixed with osl 15 usually
Testricted 1o core makmg but the o1l sand mould 1 now beng developed
These o1l sand moulds and cores are baked in stoves Theterm baked s used
m preference to  dried because the process of baking volves chemicat re
actéons 1n the binding agent and not me‘rely the removal of mosture

n o o e

turther subdivided 1nto (a) a sand preparation departraent where the ingredients
Aor the moulding and core mextures are prepared tn the larger and mechamsed
i3
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foundties a sand recovery plant may also be mstalled and (®) a moulding shop-
where the sand moulds are made cither by hand or by machizes In some-
anstances all these operations arc done mn ope Jarge workroom The metal 1s.
also melted and cast in the foundry

() PATTERN SHOP
Patterns are made in a separate building placed at some distance from the
other departments becanse 1t 1s necessary to keep the machmery and other equip-
ment fl‘ ee from foundry dust The pittern makers work to designs prepared by
PR oD SR Lot o

used Patterns i metal or 1n wood remforced with metal are sometimes made
and for thus purpose a few metal working machies may be installed Compared
with other foundry pr ?
deal of fine wood du

thrown up by the sant

these machines to con

are apprenticed to 1t «

their working lives

clear cut and uncomplicated

(11) FOUNDRY OR MOULDING SHOP

[y -y

(2} Moulding  The sand mixtures for moulds and cores are pl;epdl_gt:’iu::i

which gases and steam may escape LN Iisel dis attsusw v v v

for the casting to draw on when 1t shrinks O"_CW]‘".-E__ 4 an vh foundry
facing”

near the

s it vl o e stlica and
d  The backing of these

metal) conssts of clay or chamotte which contat
ting mould surfaces moutd

that the use of such materals 1s being mncreases
moulds 1s still made with silica sand ~ For trea

*In certam cases parung powder nstead
ow taking ts pl:
sed thoaginon slecoss TNl 218 o A P 05 iy e i o each o
g’eam{\y be enveloped during the shift 1 300 dust clouds each



MOULDING SHOP 15

pamts and blacking such as graphite plumbago coal and other carbon
dusts are used  For green sand work the blacking is dusted on dry ~ for dry
sand moulds plumbago 1s made 1nto a paste with clay water and a little gum
Ths 15 painted on the mould surface
Moulding Materials  Moulding sands have a h ¢h free stlica ($10,) content
as shown n the following table —
Sands Light brass 78 80 per cent 510
Light cast 1ron 80 82 per cent S:0
Medium cast iron 82 84 per cent 510
Heavy cast rron 84 — 88 per cent 510,
Steel 90 - 95 per cent 510,
Sand used for mould making may be either naturally bonded or synthetic
Naturally bonded moulding sands may occur in nature as nuxtures of s lica
sand ang hughly plasticclay (W ¥ RJees 1944)(+6) Some of these sands are a‘lso

ture of two or more) or partly clay and partly organic (W J Rees) Pro
prietary core oils core creams and core compounds containng these con
stituents are often used Steel moulding composition or compo used for
m v *

ol

<r

prod cts of combustion of gas coal or coke burners In the better type of stove
the products of combustion and other fumes are taken away by flues n others
lees escape from the stoves mnto the atmosphere of the foundry Fumes may

PO - 3 b . o v

v S

! )
the fires are first it dnring the baking process when the stove doors are not air
uight and when the doors are open 10 load and unlozd the stoves Fumes atso

ause from the moulds and cores after casting has taken place
Portable mould driers consist of enclosed coke fires erther blown directly
by 1 fan or by ait induced from a comprassed aif jet  Less cacbon monoxide
15 given off from coke driers than from open coke fires because m the former
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Two mam operation
(a) the making of sand
metal Tn many founc
(a} Moulding The
by hand or 1n a spec1
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consisting of upper
drag  Thecopersr
sand Thepatternist
on top of the cope T
over and the top onc
and parting powd
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for the casting to &
The same general
floor (Fig 3)ormny
matertal of moulds
metal) consists of ¢
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FETTLING SHOP 17

.. least dusty of all foundry processes (except pattern making) because the
"¢ sand 1s inttmately mixed with o} Cores are made either by hand or 1n a
\xd“n: The composttion of core sands has been discussed above

- (Iv) FETTLING SHOP (Figs 10 and 11)
~ Fettling 12 g)en:ral term which means cleamng and 1s used in this sense
JaRY B

A ehabe

€Al cusuy ndiatea portable grinders (Fig 16) are used for a varrety of pur
pases including the smoothing of internat surfaces of castings whereas swing

frune grinders (Fag 13) are used on large castings
(€) Brushmng  In many iron foundres the castings are cleaned by holding
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them against revolving ware brushes; 1 others again the castings are brusk
by hand at a bench, sometimes under exhaust ventilation,

() I{ydroblaxt A recent development in the cleantng of castngs s

ot e o . water and sar

- . sting The sz

. > be used agn

for use by the moulders It 1s claimed that the hydroblast cleans the surfac,

s0 that the necessity for dressing or fetthing with pneumatic tools 1s eltmmatel

“The method 15 still 1 an expernimental stage and 1t 1s too early to say wheth”

or not this claim 1s justified  There 15 no doubt however that much of the dus

ustally ereated 1n the knock-out of the sand moulds and cores ss controlled b

thss wet method
DUSTY PROCESSES
All foundry processes are dusty 1n varying degree, but the mam dust
prodi p are those ) d wnh‘the rcmovialJol‘ the meeld;uami

suppress the dust Another dusty operation whech has not Pfcn Prenousl:

ng-out, SITIPPINg, FUMDILY, UNSLIIE, LML Ay pulvi,  1ud w0
and rebullding of fusnace Iinings and ladles 1s also 2 dusty job.

T'UMES AND GASES
Various fumes and gases may be given off into the air of foundries  These
are carbon monoxide, sulphur dioxide and 2 group of lachrymatory guses,
probably resembling the aldehydes, ¢ g acrolein  Carbon monovide comes



FIG 2 PATTERN SHOP—PATTERN IARERS USING
DISC SANDING MACHINES



FIG 3 GENERAL VIEW OF MOULDING SHOP—FLOOR MOULDING
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FIG 5 ELECTRIC ARC FURNACE

FIG § TAPPING AN ELECTRIC ARC FURNACE
MOLTEN METAL BEING RUN INTO A LADLE



FIG 7 INSERTING CORES INTO A LARGE MOULD

S’

FIG 8 CASTING (POURING OR TEEMING) MOLTEN METAL
INTO A LARGE MOULD



FIG 9 MOULDING SHOP—SHOWING LADLES AND PITS

FIG 10 STEEL FETTLING OR DRESSING SHOP ON THE LEFT THE
MEN ARE USING PNEUMATIC TOOLS ON THE RIGHT SWING FRAME
GRINDING MACHINES



FIG 11 VIEW OF ROUGH DRESSING SHOP—ON THE RIGHT A CASTING
1S BEING MUCKED OUT ANNEALING FURNACES ON THIF LEFT
AND IN BACAGROUND

FIG 12 STRIPPING OR MUCKING OUT™ A
LARGE STEEL CASTING



FIG 13 SWING FRAME GRINDING  NOTE FLOOR GRID AND
EXHAUST HOODS INTO WHICH SPARKS ARE FLYING

FIG 14 FLOOR STAND GRINDING {STEEL CASTING)
DOTE EXHALST VENTILATION SYSTEM_



FIG 15, FETTLING INTERIOR OF LARGE INGOT MOULD,
NOTE DUST CLOUD

FIG 16 FETTLING (FINISHING) A CLEAN CASTING WITH A
PORTABLE GRINDING WHEEL



FIG 17 FETTLING (DRESSING OR FINISHING) A CLEAN CASTING
WITH A PNEUNMATIC CHISEL

b

~

NI 2 B,

t

i S

i
i

TIG 13 SHOTBLASTIR INSIDE BLASTING CHAMBER  THE BLAST IS
NOT IN ACTION  NOTF HELMET FITTFD WITH FRISH AIR LINF



FIG 19  CHIPPING OUT THE LINING OF A LADLE
NOTL DUST CLOUD
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tfollowing groups —

Code of Code of
mai group  sub group
F

Fi
F2

F3
F4

F6
F7

STATISTICAL 23
" e e

Qccupations ncluded
All workers 1n the moulding shop comprising ~-
Moulder mcluding floor, sand, Ioam, bench, pit or
machine moulder
Furnaceman including caster, ladleman, pourer,
cupola man and annealer
Knock-out man, including stripper and mucker-out.
Sand muxer including sand recovery worker
Crane dniver
Labourer including slinger, truck driver and internal
dispatch man
Vartous eccupations 1n the foundry

an . Lo .

Labourer m fettling shop
Varsous occupations in fettling shop
AT Aetan gl

o

Factory

Iron—East Mydlands
Iron—South Eastern England
Iron—Mudlands

Iron—South Eastern England
Tron—South Eastern England
fron—East Midlands
Iron—East Midlands
Iron—South Eastern England
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Code Factory
J’ Iron—South Eastern England
K Iron—North Western England
L Iron—South of England
M Steel—North Eastern England
N Steel—South of England
P Steel—Mdlands
R Iron and steel—South Eastern England
S Iron and steel—Mudlands
T Iron and steel—South of England

Sampling No attempt was made to sample the factory populations by a
preconcetved plan nor to take foundnes i groups making vanous sizes of
castings The sample obtained for each factory represents as many persons as
could be persuaded to be examimed There 1s little reason to suppose that the
samples are biased, even so 1t 1s clear that comparisons between factories can
anly be tentative and 1t should be recorded that at one factory at least (N}
pertodical X-ray examinations have been carried out with a view to the transfer
of suspected silicotic patients from the particnlar occupation 1n which thev
were engaged The size of the samples used for X ray classificatton compared
with the total populations in the factories 1s shown (n Tabfe [ In thus table, the
occupational grouping shown for the total factory populations represents a
distnibution of people tn the occupations actually bemg followed at the time
of the mvestigation on the other hand, the occupational distribution of the
samples refers to occupation performed during past exposure, assessed as stat

' ~ o cor o el L TN A Lia tatiay W Ta

Statistical Treatment of X-ray Resnlts

1 Standardisation for age and length of exposurc 1€ age andjor length of ex
posure 1nfl X ray ab ity then any made between
different groups drawn from the total population exasuned would be mfluenced
by the age and length of exposure of the 1ndrviduals 1n those groups  Thus, 1n a;
group consssting largely of old men who have been exposed to mdustr,l;c
nisks for long periods a higher incidence of X ray abnonnamxcslmlghltz be
expected than in a eroun of relatnvely young men exposed for only & short

perad Y -
could
easily
therefc .
Tengit related the removat oL LUE €lieLls UL

length of ex;osul.'c are probably closely
* 1ther one will remove the effects of the oth
swith standard error 0012 was found to ¢
nnenre of the total vooufation Though thrs

cr Infactacorrelationof r = 06184
xist between age and length of ex-
shows a farly )‘ugh tdz:grc(: of

follows — N
1o show the distnbution of the 2,767 workers by age,
lcr:;!ltxa g}cc;v:;sg;fﬂemd ° y classification, the time vanables being grouped in
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five-year periods  Within each age and length of cxposure “cell ” of the t_ablc_

X-ray Group I 6274 - 0837838
X-ray Group 1l 10/74 = 0 135135
Xray Group 1T 2/74 ~ 0027027
X-ray Group 1V 014 =00

\

1s tor each X ray group —

X-ray Grop 20 x 0837838 = 1676
X r1y Group i1 20 ¥ 0135135 = 270
X-ray Group {1 10 % 0027027 — 054

A ray Group 1V Wx00

The difference between the cxpected” number of subjects in any one X-ray
category 10 a sample and the observed number indscates the dwergence fiom
the aggregate after having taken the differmg age and length of exposure con-
sttutions 1to account  To factlitate compansons between samples the per-
centage ratio “observed/expected * has been used, thus, 1f i a group of wnde-
viduals, say A, the ratio for X-ray Group I 1s 110, then Group A contains mose
individuals classified as X ray Group II than we should expect from the aggre-
gate expenence, if 1n another Group B the correspanding rauo 15 90 the con-
verse s troe and finally a direct companson butween the ratio 110 for Group A
and 90 for Group B can be made «nd 1t follows that Group B has a lower inci-
gcncc rate of this X ray category than Group A, age and length of exposure

. M s .
3 tiuais tul L st IS LIVLIL LY Voug (i) Where ¢ 1S the probabalit  fso
bung assigned in each speaific age and length of exposu "t‘a
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' - L S | 3 e Qe a1 ' o

The standard error of E can be assumed o de zero since 1t 15 based on the
total population and the standard error of the ratio
R x 100 thus becomes IE‘;E—‘/E or 1702—
For the purposes of exammmng the ratios calculated below 1t has been as
sumed that q 1s small for X ray Groups I1, III and IV (but such an assumption
15 not yustified for X ray Group I) It 15 considered that no great error will be
nvolved since the tests apphied mnvolve a greater strmgency m the assessment
or when the app: form above 1s used than would be
curred with the exact expsession of the standard error of the ratio
' . - o == ¢ rthan twice
) differ from
. n implies an
observation 1n the sample which differs significantly from tne aggregate
Similarly the significance of the difference between any two samples can be
assessed in terms of the standard error of that difference v{SE ) + SEJ)
where S E 1 15 the standard error of the ratio in the first sample and SEo 15
that of the second
3 Stausucal Treatment of Clyucal Data  Sumilar statistical methods were
applied to the numbers of cases giving 2 previous hustory of pneumonsa or
pleunisy and to the results of exercise tolerance tests The data relating to nifal
capacity, 4 quantitative variable required special treatment and further refer
ence to this 1s given below (see page 65)

() PATHOLOGICAL INVESTIGATIONS

Over a period of 10 years the lungs of 64 foundry workers have been studied

bv Pr § Reodhouse Gloyne Pathologst to the London Chest Hospital and
! - -~ Thecases

. e Factory
** .2l Board

’ A far anch

Avi o the

mtuoba platinum crucible, and
oven  When cool, the werght of

1 Adntnea nad . et
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representation of the amounts of free silica present  All results by this method
are checked by treating the residue with hydrofluoric acid, and are rejected
as unreliable 1f more than a trace 15 left after such treatment

() ENVIRONMENTAL

Tt should be recorded that the environmental studies planned as part of the
general have not ded ly It had been hoped to
mclede 1 this report complete studwes for each factory but owing to such
cireumstances as change of staff, loss of dust samples dunag a move to new
laboratories and pressure of other work no complete environmental study of
any of the factories on our list has yet been done

In the case of one factory (M) dust samples were taken by one of us
{A I G McL ) with the Owen s Dust Counter and the results of this 1nvestigation
will be given to show the type of dust concentrations encountered m a steel
mo‘uldmg shog and 2 fettling shgp o~

v, oamoea . ow
these will be made No clinical or X ray exammations were made at the steel
f%undry The methods of investigation will be deseribed i Mr Goodall's
chapters



CHAPTER 1V
RESULTS OF INVESTIGATION

BY E A CHEESEMAN, JESSIE GARRAD, M H JUPE,A T G, McLAUGHLIN,
AND K M A PERRY

() CLASSIFICATION OF X-RAY APPEARANCES
. Before dealmg wxﬂt!x‘ th_e_resul_ts 9f the examinations it 1s necessary to discuss

/r
{ field investigation amongst anthracite muners was not entirely applicable,
These mnves oo PV et e denen
[ changes n * . . .

" lation, nod h

fluffy shado
' categortes " . - 1
dusty industries tend 1 each industry to develop patterns which may be fasly
charactenistic for the industry After study of some hundreds of foundry
workers' chest films we came to the concluston that a modified classtfication
was also necessary for our purposcs
Increased linear striation  The classification adopted by Hart and Aslett

does not take nto account the change usually called “increased hinear
- LN e DA T

3

hne exssts between what can be called normal UBedr Mt AHIEs aiu vl siagh us

mereased linear striation It 1s considered by many observers that the linear
e Fetal wn hlang vessels

T sport this
vn clearly
PR g

T T T TENVRT

vessels and bronchi

' . . eased linear stration
While We regard LS LHALEL as wausm o - srmal (that 15, 3 man
showing lhxs%ppearance 10 tus X-ray film will probably have no abnormal signs
28
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5 . vt e

Reticudation  Hart ar'x_d Aslett used ll}_e term ‘renculan‘on"’wh]ch can‘bc
1 Pt s H - s

. '

1948(3)) have shown that X ray films of the chests of such workers show
abnormal shadows which have a reticular and sometimes nodular pattern, and
on histological exammation the lungs show no mmcrease n reticular or colla-
genous tissue 1n relation to the deposits of iron oxide dust  These abnormal
appearances are caused simply by the fact that iron oxide or any metallic dust
15 opaque to X rays, the density of the opacities varying directly with the atomic
weight of the metal Itis to note that on evidence alone
1t may be impossible to determine whether an appearance of reticulation 1s due
5'0 early Sl‘!ICOSlS. m’xhary b )l ar of] ter pathol 1] or to

combustion of the fuel used to heat them  Near the sand mixing operations.

#
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thara man ha fima d b nfe nd wt 1 aoa p_—

1

addition there 15 an admixture of 1ron scale from the surface of the castings
f welding or oxyacetylene burning 15 carried on 1 the shops sron oxide 15
present 1n the fume which anses from the weld and ts inhaled 1n great quant tes
by the welders or oxyacetylene burners and 1 a lesser amount by workers tn
thear viemty  Any classification of X ray changes in foundry workers must
therefore take 1ato account the abnormal changes Likely to be set up 1 the
lungs by two main types of dust (1) the dust of free sithca which wll cause

then be made on clinical evrdence
Nodulation Pendergrass(®®) defines nodulation as  discrete shadows not
exeeeding 6 mm 1n diameter fending to umformity of size density and bilateral
distnbution with well dcﬁnbcd bo‘rders surrounded by apparently normal l’:lng
T L A ead -

i or nodul. -pending on the pred of the one or the
other For certain purposes we have used the category of reticulo nodulation
Conglomerate or massive shadows We prefer this term !e Hax;t and A'sl:n s

- .

1s rare 1n foundry workers
or our X fg categories we have adopted the following list for ehnical

1 TpOses —
P 1 P Normal (including increased hnear striation and/or stipphing and ground

plass appearance)
Early or suspected retrculation
Reticulation
Nedulation
Massive Shadows
13
Fon:rs‘::frsi:lc]:lspurposcs we have adopted a shorter list as follows —
Categos 1 = Normal
8oy II = Early Reticulation
11 — Reticulation
1V — Nodulation andfor Massive Shadows
The shorter classif cation W 1s 1dopted becatse of the small numbers occurnng

in some of the groups v wma = sc n foundry workers was
e given here for com
the scheme adopted
with an mvestigation
foltows —
1 of normal pulmonic

YT SR

markings
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B Second degree exaggeration of normal pulmomic markings
C  Furst degree diffuse ground glass appearance not oblterating hnear
markings, presenting fine discrete nodules stereoscopically and patho-
logrcally.
p -~ e R LR ORIy AU
E - :
F. ' '
.. Usually present . L
! ~ = -
R . .
N .
stages
Chmcal Stanstical Brown and Klen
1 I A, B and possibly C.
2 11 C and possibly D
3 o . D and possibly E.
H } v E, Fand G.

‘With these considerations 1 mnd we can now proceed to discuss the results
of the X-ray examnations

TABLF 1 DISTRIBUTION OF WORKERS BY TYPE OF EXPOSURE
AND X-RAY CATEGORY

Males All Eactonies combuncd

' X tay Group
Type of exposure —— T

P n m v TOTAL
IRON €91 160 51 9 911
STEEL 696 218 176 3 1,120
MIXED s o s 3 736
TOTAL 1974 b4 I m 46 2767

Number of workers In each group as percentage of total

T

IRON ‘ 76 l 18 6 1 101
STEEL 62 19 16 3 100
MIXED g 80 | 14 6 1 101
TOTAL 1 ] [ 17 10 2 100
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(1) RESULTS OF X-RAY EXAMINATIONS
[STATISTICAL ANALYSIS]

The 2,767 male foundry workers were divided mto 3 groups according to
their exposure mn 1ron, steel or mixed 1ron and steel foundries The results of
the X ray examinations are given 1n Table II  Each X ray film was examined
independently by 3 observers and for statistical purposes put into one of the 4
categorses defined above (see page 30)

Al occupations combined Of 2 767 workers 1,974 (71 per cent) showed no
abnormal X ray changes 475 (17 per cent) had early reticulatron 272 (10 per

cent) showed reticulation and 46 (2 per cent) had nodulation (with or without
- L da N D ¢ hao tha fm vac far tha 1 sateonr ee af exngsure 1r0M,

and steel WOTKelS  1HE UIHEILIG 15 U L 1u v s w g
chance - - ' 2 ~taan hen
allowance

groups

all 3 types of workers the percentages being 18 tor ron 1Y for stett anu 14 wt
mixed 1ron and steel As a corollary the percentage of normal films 1s lower
amongst steel workers than in the other two groups, {76 ron 62 steel and 80

mixed) . ,

: A% bha camt 100 T LAt EL v sar »
» and (b) the pro-
sle samples do not
1 from which such
S ct the

samples are drawn and as 15 SHOWR IAleL P vy weser n does affe

X ray distributions



TABLE xy, Distaig, TN o ROV gy,

UDJECIS BY X Ray CATIGGRY
AGr Lr\cm
Majes Al l:zclone:
Thee— \\
Lenyen O expag €1 yeqrg
A X3y — T e T
Years &roup [ 5 10— [ Jo4
. \\\\\ — o
No e Mo o No o % A
— n
10

3



TABLE XVIL  DISTRIBUTION OF STEEL FXPOSED SUBJECTS BY X RAY CATEGORY,
AGE, LENGTH

_ Maks All fuctorses

Length of exposure 1n years

| 1o~ | 20— 30+ Total
N % T | %N |
1 148 96| 17| 45 28 67
10~ 111 |5 3/ ol 7 17
WMENv iy 7| a4y 7 g~
Total | 154 | 00 | ot (100 (a2 | 1or | =
T 53 79| 63| 64| 63 541
LI 21’16 i3l 2
mew 3| 45|15 w2
Toral { 67) 99| o8| 9907 107"
1 37, 74| 41| 60| 21| 46, 3| 35
40— |1 HEARIEARIEIETE
maw 2| 4 1af 19,16 35| 46| 1
Towl | 50| 100 | 73| 100 ] 46 | tor |12 100 | 12 [ 100 293 | s0t
¢ BIEIETEIEIFIEIE
50+ | It J 8] 2{ 9| 2 vl
mew 3! a[ 8| 27| 5| B 1| n
[ ot | 37700 | 33 100 18| 101 [ 43| o0 |

1
35
Hr&lv. 9 J| 41| 14| 52 23| 13} 35

78 { 100 [1120 | 100

Fugures in tafics represent percentage distributions s cack celf

34
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JABLE XIX  DISTRIBUTION OF IRON MOULDING SHOP WORKERS BY X RAY
CATEGORY AGE LENGTH

Males

ZLength of exposure mn years

Agem | Xray
years | group |
| Mo No| °, No
1 31| or{ %0
0~ 9 ]
&1V, =1 & 15
e 1y 20y
Totn 52 mo] 34| 100 | 39 200
1 3] 7 32] 91 s5) 7] 25)
30— o 7{ 22| 3] o 2] 15
meawv i I A A T I
‘Tomlz 30100 35| 100 ] 79[ 200
7y | as| 3] 7, 18] 7
0 1 2| 550 3 s| 4 1
)mmv; —1Z) 1) s

Figures 1n 1taf Cs represent pescentage d siT but on i cach cell

36



TABLE yy DBTRmUrIoN OF STrey MOLLpyyg SHop WORKERg BY X pyy
CAT[GORY AGE LE\I(:TII

oo s 100
T AT IS
J0 3 5 2 12 5 2 5
= 3/1‘\51/164421):4
iy 5 T et T
[ Towt, " 0118 oy 17 w00y, ® 97
7\”7\/7;?!9\;@7?}?7?\7\\
or, 8 15 6
/muv; 1

36 7 ?
26 39 a2 le
7’ 15 10 n 1 4
Totai /wz o ;.

a e §
H xp 6 4 % 7
0 7\, ™ ml 00 /700\
Figupey ™ tadey TePreseny Pcrumaxe d Stridutig, M each ey e
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XXI  DISTRIBUTION OF MIXED MOULDING SHOP WORKERS BY X RA'
CATEGORY, AGE, LENGTH

Males

Length of exposure 1n years

s— [[m= [ [ s+ | Toul
No | % [No| % (No| %[ wNol 5 [Nof "
10] 9o (57 —(— — =Tl
B~ —{ —[ —{ 4{ &

i ey R g A

SR B

4]100‘ _{ — s | s

g Iy i e 4

JEEEE

[ 100 —| =100

r—ss‘T PIEAER

7l 2wl | B

B 2| w|i2fu

00| 14 [ 100 108 [ 101

8| 80
20
20

Total | 88|00 40 ma!uc‘maf 52]100! 77]100‘317':00

Frgures 1n italics represent percentage 4 siribution 1n each ceft
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TABLE XXI  DISTRIBLTION OF IRON FETTLING SHOP WORKERS BY X RAY
CATEGORY, AGE, LENGTH

Males

Length of exposure i years
Agem | Xsoy —————— T
years | group [ | 5= ‘

Towl | 7 00| 8| for| 15
[ Ti00] 9| w| 3
s0— |1 B R I I
maw! = 2P L 202
Total L 7100 | 10| 00| 13| 7
1 2 w0 3| 73] 3
0+ |11 2 g0 1| 2| 1
maw| 1| o —| =| —
—
Towl | 5\ 100| 4|J00| 4
1 2| 83| 22| &1 a1
Total | 11 4 I3 4 i5 12
waw] 1) 3l 1] 43
Toul |30 100| 27 | 100 36

Figures in itihics represent percentage distribution 1n each cell
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TABLE XX DISTRIBUTION OF STLEL FETTLING SHOP WORKERS BY X RAY
CATEGORY, AGE, LENGTH

Males

l Length of exposure in years

yeus | group 0— — | 10— | 20— ! | s0s ] Total
i EREEE No;/iNa}
1 SNy e
10— | 1 215 7 A4
me&rv| 1 J] 4\ 14J s 311
[ ot [ 40 l
7 21| 68, 2| 55\ o] 2] 2
3 % 1) ) w2l n
&y 2 6‘ 19[ 19 46[ ! — 3
Total | 31| Ioo 7| 100 91 | 99} = ler = 1 100
T (13’71‘14 sl s al T 36
0~ | 1t 6 24, 7\ 2t 10 4l n| —1 =191 17
jmaw 1] 4 7725wl w0, x| 4[ so| 53| 47
Toul | 25 10| 28|10 2 /wj ¥ |0 5| m’mlwa
1 8| 57 s 50 —, — 5] 29 2 & 20 3
50 It 4| 29 i, 10 —[ — —~! 8l n 2
maw 2, 14J 4] 0| — R n ul s Jl] u
Total | 14| 100 10 100 —! — | v]r0] 23 0] 6t 9
T | s 76J 6 55’ B Y Y
Totd 1T 20l 1) 27 2| 7 6| o 8| 2| 78| 2
1H & 1V] 6J 6’ 24’ zlj 39 43 43| 74] 17| 61| 134 34
Total qu 100 | mj 00 8 x} 100 ﬁs} mo} 28 [ 101 I 398 [ 10
Figures in 1talics r:presem percentage distribytions tn each cell
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TABLE XXiV  DISTRIBUTION O MIXED FETTLING SHOP WORKFRS BY X RAY
CATEGORY, AGE, LENGTH

; Length of esposure

Agemn | Xmy |— I
yge:\u gmu‘yx Q— - 10— - o4 “Totat
i 121000 w0 2| 12 LS - =139 7
3 11 — | 22 6 30 3 -_1 - I3 22
waw —{— 1|7 20| i == 47
[ Tord | 12100 14| 100| 20]100] 9 | =55 100
o Teta
1 AR 150 | w3
40— |11 2033 1|30 3| 30| 4! - w3
[maw| = [ g (i Bl tiso| 5| s
Totd | 67400) 2[200] 10100, 21 w9 2| p00| 32|10
i 1 mo\ t] o] 1o} 1 17| 6| ss[ 9 @
s0+ { — =2 == 67| —| =| s| #
mew —| = 1| —| — 1| 7| 5| 6] 7|
Total | 1|00| 2 loo| t|1oo| 6|rer| t1]t00] 21200
1 237 85| 13[ 62| 24| 69| 10 37| 7] 54| 76| 62
Total | 11 3 12| 6| 29 "9y 2| s| | —1 =] 30! 25
maw —| | 21| 2| 6| 6] 2| 6| 4| 8|5
Toal | 26 [ 100 | 21| 101 35 IOI‘ 2 V10| 137 100 (122 | too

Figures in ttalics represent pescentase distrebutions 11 each cell
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Mimne @ =t ~ete o - .. .
itis . . . ‘e .
numt . . N .
trend. wauvuvotu wiC suuse will dppeat with 2 reasonable degree of consistency.
For all ages combined 1t will be seen that in each type of exposure the inci-
dence of abnormality i with i ing length of ‘This 15
particularly noticeable amongst steel workers who, moreover, show an incidence
rate higher than erther the tron or the “mixed” group at each length of
exposure  As far as can be seen these features of the experience appear or arc
suggested quite strongly 1n most of the age groups studied
TF tha cantdamen £t b - g

4yt gloups appedrs to Hatten at later ages

If the data are split 1n such a way as to show stmilar mformation for moulding
shop workers and fettlhing shop workers separately, though such groups arc
still not representative of their fellows in the total population, the occupational
as of the precedmg tables XVI, XVII and XVIIL, 1s to some extent overcome.
Thus information 1s shown 1n Tables XIX, XX and XXI, for moulding shop
workers and XXII, XX and XXIV, for fettling shop workers for the iron
and steel and *“‘mixed” gronps respectively It is possible only to pgeneralise
from these tables since trends are possibly obscured by the smallness of the
numbers 1n some groups but 1t does appear that the expenience of the moulding
shop workers follows very closely both the Jevel and the trends of the total

bined”™ and the 1ding shop workers group, though generally

the trend of such meidence follows the other occupational groups.
Comparison of broad occupational groups of Foundry Workers, by occupation
7. - T A e fla TRET. Throad
«* upsare

) 1al sub-
- . + Table
P R N sy 1 - T PRSP S
s i
DU P
%Y - \
. . . . " R
i given in the text.
o - . L A TR e faan ada
\ -
. . ,
\

continuing the discussion In terms of the crude figures
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MOULDING SHOF WORKERS 47

employed 1n this group are somewhat higher than in the previous group In
both 1ron and steel foundries 78 per cent had normal chest films, but the mnci-

. - \

be seen that there were 92 per cent with normal films, 6 per cent with early
reticulation and 2 per cent with reticulation

(v) Various Occupations m the Moulding Shop This group includes those
men who had done so many types of jobs 1n the moulding shop that they could
not be put into any defimte group  Agamn the steel workers show a hugher inc1-
dence of"x ray var}mormalmes, only 64'p:r ce):nlt_'h‘avmg no.rmnl chegt films as

Table V shows the observed/exp ratios for moulding shop workers
Between exposure types for all shop workers d a diff
was ‘(c‘\.\‘né o emstm the dmb of X ray o of

ratros, 1s signihcant —

() Furnace workers steel ratio exceeds mixed ratio by 159 + 65 and
() Varrous  occupations' steel ratio exceeds wron ratio by 112 -k 47

This might be expressed thus — From these data 1t appears that furnace
workers in steel foundries show a greater incidence of X ray reticulation and
nodulation than do furnace workers in mxed foundnes, age and length of
exposure being taken mto account Similarly, workers 1n the various occu
patons  group 1n steel foundnes show more such abnormalittes than the com-
‘p;arall:lc group 1n 1ron foundres These differences are unlikely to have ansen

y chance

The incidence of mild X ray abnormality results 1n a higher ratio in the steel
group than i the othets amongst moulders and knock out men etc, the differ-
ences m each case being statistically sigmficant —

Steel - Iron Steel  mixed *
Moulders ete 42421 67 + 25

Knock out men ete (98 + 49) (160 + 67)

Amongst the * various occupations results consistent with thrs, but not tech
mcally sigmficant, are apparent but the position 1s somewhat uncertam with
regard to X.ray group II for furnace workers and the esperience of moulding
shop labourers 15 at varance with the general results for the foundry For
labourers the ratto observed for the stecl group 1s the mimmum and 1n fact 1s
significantly less than the *mixed’ group ratto  (The differencess 110 + 42)

If & comparison 1s made between the ratios observed for the various occupa-
tions, for each type of exposure held constant, no significantly great differences
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CORESHOP WORKERS 51
Shotblasters  OF 10 shotblasters 1n 1ron foundries 5 had normal X ray films and
5 showed ~ - Tha  amwnnaac hdafints ooal
nodulat
films §
mrxed fc
and 1 definite reticulation The observed expected ratios are given n the
addendum to Table VII but the figures are too small to be statistically reliable
As regards the severe X ray categonies (III and 1V) the ratio for 1ron shot
blasters 1s low whereas that for steel and mixed exposures 15 hugh  Ths finding
though unrelable comncides more or less with clinical and other experience
regarding the silicosis and pneumoconiosis risk to sand  and shotblasters

(tn) Various Occupations i the Fetthng Shops Thus group includes workers
who had such a variety of occupations i the fetthing shop lha‘_t they cc,_uld not

and 5 (9 p r cent) had nodulation
e

. & s L

o '
were —
Steel Iron  Steel— Mived
Fettler 199 + 39 (178 £ 46)
Welder etc (361 + 84) (330 + 64)
Various occupattons in the fetthng shop (245 + 68) (159 + 54)

No signsficant differences were observed between the ratios for different ocen
DE(IO,Y_IS 1n the fettling shop with Iike exposures and it therefore scems reasonable
[ . s e s M

. v oL ' 1 1
= 4y [ |
and 1 grounds a can be made 1n individual cases
OTHER WORKERS
oL i .

. an 1 | e
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54 RESULTS OF INVESTIGATION
APl o . Mmoo nt 4 . . PP [

2 (3 per cent) had reticulation
(u) Pattern Shop Workers This 1s a group exposed mainly to wood dust,
(see description of foundry processes) the pattern shops usually being quite
sfpargre from the moulding and fettling shops It 1s all the more surprising
here to find t!mt amy n of the pattern makers reveals the presence

; . e ¢ L ove .

Y

and 8 (35 per cent) had early reticulation There were no cases of reticulation
or nodulation In muxed foundries 72 pattern makers were exarmned, 69 (96
per cent) of these had normal films and 3 (4 per cent) had early reticulation
Again, there were no cases 1n X-ray categorses III and IV

(i) Mantenance workers etc In this group also the steel factory workers
showed a hugher incidence of abnormal X-ray changes The group conststs of
people who are exposed intermittently to the dust 1n the general atmosphere of
the factories The figures as shown in Table VIII are — of 53 workers iniron
foundries 48 (91 per cent) had normal films w}xe‘rcas 50 per cent) hAad carl{
3 . D -- 22l Yarn B ad’ Amnmos
¢

B = aea~ an e Tohla 1X Rath thic and

PR

workers with steel exposure, the ratio 2ol -+ 51 exceeus Lue wuuyu;:ua,,

ratio for tron workers by 212 + 67 and for “mixed” exposures by 236
ble for the only . tlc bc

LA camma vatin te armidarly

WAoo

ARY OF RESULTS OF
SUMM ANALYSIS

OCCUPATIONAL

group 1s less than for iron or mived  €xpusules
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56 RESULTS OF INVESTIGATION

The distrbution by X ray classification wa:
s found to differ technicall
between occupations for like exposures w. Y
i e P hen examuned from the broad occu

‘When the occupational groups were examined 1
n more detail 1t was con
cluded that whereas the sub-groups for the fettling shops gave very similar
[

other type of exposure  for severe X ray abnormality th I
e on y y this occupation followed

L

s

}ihnt the analysss of the sub groups has sometimes depended on rather doubuu
gures

The following selection of all significant ratios for X ray group II from Tables
V, VII, and IX shows the relative hability of warkers fo develop early X ray
reticulation in those for which le data are avarlable

Dpeaof Deuationof Deviation -
exposure ratios from 100 standard error

Occupation

Moulders etc. Steel 48 4- 16 2
Moulding Shop labourers etc Mixed 82433 25
Knock out men etc Steel 60 4- 28 21
Pattern Shop workers Mixed -75-429 26
Maintenance workers Steel 47 421 22
A smular ar rattos obt; d for X ray groups IIl

of
and IV combmed gives
Tipe of Deviation of Deviation
exposure raf1os fronm 100 standard error
10

QOccupation
Fettlers Steel 211 421 2
Welders etc Steel 261 + 31 85
Mixed occupations 1n fetthng shop Steel 179 4+ 35 51
Mixed occupations in moulding shop  Iron -55+ 25 22
Moulders etc Iron 26+ 15 =235
Coreshop workers Mixed 77434 23
Coreshop workers Iron -100 - 42 24
Pattern Shop workers Mixed -100 4 35 -28
Maintenance workers Mixed 89 + 33 27
Tron -100 - 40 =25

Maintenance workers

X ray abnormalities 1n eac” ~*
i) d iu

While these ratios show that the mncidence of
differs ly from the

Lo a o~ mat anal sub

. e 1

steel factories



YOUNG FOUNDRY WORKERS 57

ABNORMAL X-RAY APPEARANCES OF THE LUNGS OF
YOUNG FOUNDRY WORKERS

A noliceable finding was the high snaidence of early renculation (X ray

Eazegory M young workers with shpn exposures to fuunqry condmm‘xs.

Possible explanations for thus finding are

()) that young workers have greater vital capacities thaa older ones and
therefore more a1t with aur-borne dust 1s taken tato their lungs

{1} that young workers are less careful than their sentors to avord dust clouds

(in) that the ab 1 X-ray may changes
st up by a “forcign body” reaction caused by the dust i the lungs.
Thus reaction 1s likely to be more active in younger workers

{1v) 1bat the Jungs of yourg workers are more susceptible to the action of free
silica on the lung bissues 1t 2s known that people between 15 and 25
years of age are more prone than other age groups to contract pulmonary
tubercnlosis

COMPARISON OF X-RAY CLASSIFICATIONS FOR
INDIVIDUAL FACTORIES

Comparnison between the factonies 13 made difficult by the absence of any
sinict sampling plan at the begmnng of the inquwry In many cases the number
of workers representing a specific type of exposure or occupation n any one
factory 15 small, apars from the fact that the sample nught be selectne Table |
shaws the number of men 2nd women employed m each accupation and the
numbers In the foli 8 the broad groups
only have been used 1n an attempt to overcoms the first disadvantage, and the
analysis has been Iimuted to those occupational and exposure groups with more
than 20 subjects  Eve 50, al) conclusions must be tentative
mr, L, e a e et oaer s LA

.

‘ .
have ansen by chance The differences ate
A 4 22

7
B 883 30
c -ni2
K -165 % 59

These dyfferences may be duc partially or entirely to any of the followng reasons
() the accupational construction of the mouldmg shop group in these fac-
taties (e g refatinely more furnace worhers thap *mived” occupation men
%auld probably tend to decrease the ratios),
xhg.:ar thtc sample used for each factory may not be reasonably representative of
 factory,
BS\A:I; ]a’ teal difference casts between factones in the snadence of Xeray



TABLE X DISTRIBUTION OF IRON EXPOSED SUBJECTS BY X RAY CATEGORY
OCCUPATION AND FACTORY (EXCLUDING ALL FACTORIES WITH 20 OR LESS
SUBJECTS IN A GROUP)

MALES
No of Work
FACTORY | Workers As Percentage of all X ray Groups
| meav( Tour NS
T
MCULDING SHOP WORKERS
A 109 14 0 | m 82 1 s | 1
B 65 5 7 9 3 7 | 10
c s | 27 | 2] o o 0 | = [
D 30 e | = o 8 2 | = e
E 36 2 | = | 3 95 —
G 27 6 2 |03 7 17 s | 100
K 7 H @ 0 | % | o2 | 4 | 1w
R 2 8 4 | 3; 65 | 24 | 1z |0
s 53 5 s | & 8 s g | 100
FETTLING SHOP WORKERS
A 37 9 10 s6 | 66 | 16 | 18 | 100
s 15 1 21 | o4 100
OTHER WORKERS
A 4 1 — | & | 2 | — | wo

TABLE XI OBSERVED/EXPECTED RATIOS FOR IRON EXPOSED SUBJECTS BY X RAY
CATEGORY OCCUPATION FACTORY (EXCLUDING ALL FACTORIES WITH 20 OR LESS
SUBIECTS IN A GROUP)

| X ray Groups

FACTORY | T 1 [ Twaiv | Tow

MOULDING SHOP WORKERS

57+20 51423 100

8 1 16428 230 100

c 93 176 038 100

D 126 (6741 ©329) 100

E 139 28438 0343 100

G its @71L38 G747 100

K 2 26958 PIETS 100

R 94 %0 (94:3.48) 100

s 117 4831 (70£38) 100
FETTLING SHOP WORKERS

(34231 (21235 100

¢ 10 (140253 G5%60) 100

OTHER WORKERS
13436 044 100

- T T 58
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?omb\\\w (] seems \m\\h\y sn the case of i actory Koabere out oW wlding
orkess who €9

E"-?QS\’.D Sﬂﬁlﬁdﬁ 8Y LN C’\-\'FDOKY
1 EN

GBLE X msmmmm oF TEY *
DCC\S?NK‘lOH AND ncsovol (e:kcwDNG AL CTORTES wiTh 20 OR 1588 suNEcIS
m A GN)W)

MALES




60 RESULTS OF INVESTIGATION

TABLE XIll  OBSERVED/EXPECTED RATIOS FOR STELL EXPOSED SUBJECTS BY X-R
CATEGORY, OCCUPATION AND FACTORY (EXCLUDING ALL FACTORIES WITH 20
LESS SUBJECTS IN A GROUP)

MALLS

FACTORY ’ Xeray Groups
| T | Tmew Total

|

MOULDING SHOP WORKERS

M 86 159323 (104:£30) 100
N 88 (95£: 167426 100
I 93 131£20 (102+25) 100
R 89 14912 (91:429) 100
3 18 27£52) (84:£65) 100
FETTLING SHOP WORKERS
M 61 ‘ (96:4:27) 416136 100
N 53 1691:29 267337 100
P 7 97+19 338425 100
R I 52 (1324+63) 284433 100
f OTHER WORKERS
M { 78 (283 +64) U777 100
N 104 (96+40) (83£53) 100
P f 113 62421 [ 34429 100
- e PP —
fetthing shop and Ol WOIALLY Wi we v vepavs "
tio of X-ray group II for “other workers

. "In ths factory the ra
factory M. In thus factory the 1aho 0 R E R b —198 + 66, and 2

““ ves a truer picture

A+ r 4o M Nand Bt nessabie Lo wopare the effects of
steel exposure (as

. senence that broad
AR e three

tolge(hcr; the

ratios for tactortes M, IN atlu 1, wanu wue oy
suggestive) follow the aggregate pattern t the differences between

except tha



THE FACTORIES COMPARED 61

mouldmg shop and other” workers are m no case sigmficant The sigmficant
differences obtamned were —
Fettling shops—  Fetthng shops -

Factory moulding shops “others

M (312447 299 -+ 84)

N 100 % 45 (134 £ 69)

P (236 + 35) (304 = 39)

R (193 144 No comparison possible

These ratios mean of course that in these factories the workers in the feitlng
shoPs are more liable to dcvek:p the advanced X ray changes, reticutation and

TABLE XIV  DISTRIBUTION OF MIXED EXPOSED SUBJECTS BY X RAY CATEGORIES,.
OCCUPATION AND PACTORY (EXCLUDING ALL TACTORIES WITH 20 OR LESS IN A

GROLP)
MALES
[ —
FACTORY | No of Workers As Percentage of atl X ray Groups
‘ 1 ‘ u ]m&lv Towl | I I W&IV| Total
1
b onoma shor wowkass |
c \ 16 8 2 g 6 3 8 | 101
N 18 6 1 35 51 7| o2 |
» 2 11 e B s 0N B | o
R x® 1 2 37 % Bl 10
s 152 i 5w | oot 101
P o st wovans t
s 1 46 ‘ 12 s 63 | n v ' 100
! OTHER \WORKERS ‘
I } 21 4 vl 81 15 4 | w0
R a1 1 l - | w 1 — | 100
s L R T 1 9

(TN} Mixed exposuresgroup For the mixed exposures an examunation of {actory
S 1n each occupationat geoup and of C, N, P and R, in the moulding shop
workers' group and of P and R in the *other workers' group 15 possible
(Tables X1V and XV) Withn each X ray and occtipational proup the ratios do
naot differ significantly from those of all factories in the co~ ding pr
except that for X ray groups I and IV the s of

N have a much higher ratio (difference s= Ye
shop workers combined,
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Companson of the occupational groups for all factorses combined limited to

bmxx;d P showed an etween X ray classification and

b;-o; adccz\:‘]i;l}cn:}] g‘rcupéng From Table XV 2 compléte companson can
& or facto;

o mnade on for 'a“ tory and this shows for X ray group IJ no sten ficiae

excess ¢
over mc

o U2y ray groups
It and 1V no diff between p at factory S 1s evident

TABLE XV OBSERVED/EXPECTED RATIOS FOR MIXED EXPOSED SUBJECTS BY X RAY
CATEGORY OCCUPATION AND FACTORY (EXCLUDING ALL FACTORIES WITH 20 OR
LESS 1N A GROUP)

MALES

x
FACTORY ray Group
1 L I | maw Total

MOULDING SHOP WORKERS

C 98 (163£45) 434:46) 100
N 83 (81237} 19042 100
P 7 (101£38) (111:£43) 100
R 114 (98137 (3843 100
s 121 41119 33126 100
FETTLING SHOP WORKERS
s 99 (120+32) (M3:39) 100
OTHER WORKERS
P 114 (8747 0G4+59) 100
R 125 61324 0330 100
s 125 10131 19343 100

STATISTICAL ANALYSIS OF X RAY RESULTS
CONCLUSIONS

Tt 15 seen that the make-up of the various factory samples (Table 1) for ex
ample by occupation vanes considerably particularly m the case of other
workers  The data therefore cannot be accepted 15 completely representative
of the total factory populations Further m many of the groups studied the
numbers are of necessity small In spite of these obvious drawbacks 1t 1s con
sidered that the following pornts are justified as suggestions from the foregoing

analyst
e .

a reduced 1ncidence amongst labourers
2 Incidence of severe abnormalities 15 greatest amongst steel workers
« © ~ vt -



STATISTICAL ANALYSIS CONCLUSIONS

63

3 There are few occupations n the sub-divisions which duffer 1n thesr 1n¢1
dence of X ray group 11 from the mam occupational groups of which they form
part Thos amongst tron foundry workers it was found that furnacemen etc
expenienced relatively more frequent classification to thus group than d d the

trends 2nd the adverse effects of fettling shop activity and steel exposure 13
demonstrated 1n compar son with other combinations at most ages and lengths
of exposure stud ed

TABLEXXIX ~ NUMBER AND PROPORTION OF SUBJECTS TAKING EXERCISE TOLERANCE
TEST AND FAILING TO PASS STANDARDS A AND B BY TYPE OF EXPOSURE AND X RAY

CATEGORY
MALES
Tyveor Number of subjects ] As percentage of N*
ype of
Exposure | Test* X ray Group | X ray Group
U | 1 maw Teal| 1 I | D& 1V| Total
N 3 9% 3 49 | — JE e
IRON | A 2499 52 B | g s 55 | &
B | 153 6 8 19 43 7oA »
N l 618 189 120 997 — - — —
STEEL | A ' 3 | 10 107 598 60 6 | 6
B 180 6 304 29 l 23 | A
N 237 62 2 38l — = \ — [ =
MIXED| A | 13 33 1 1% 6 6t | a1 | 36
B | W 2 i 109 30 36 31 |3
N 1215 347 85 1847 — - —
TOTAL| A 76t | 210 | i |13 1 61 | 55 | &
B ! 4 | 109 82 | 605 3 ‘ LI R I )

+N= Total No of 1nd v dua s taking test

A« No falng test because thund read ng exceeded

+ S beats per m nute o the frst
*B = No falng test because of A and the second reading exceeding 100 beats per
ute
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(1) RESULTS OF EXERCISE TOLERANCE TESTS
rIt was decided to employ two cntena of failure to pass the test Men fatled
o

(a) The third pulse rate was not withmn -5 beats per minute of the first, or
[ 'll’hc lhn—d_‘pulse rate was :3(’7\5‘ xzxrhm +35 beats per munute of the first and
. - . 3 LI

c

e - + - — O P
. -

34 men would not any ona p between X ray
classificatton and mability to pass the test

The crude proportions failing the test are shown 1 Table XXIX by X ray
grouping and type of exposure Direct comparison between workers mn wen

X-ray and exposure groups

TABLE XXX OBSERVED/EXPECTED RATIOS OF NUMBER OF SUBJECTS FAILING TO PASS
EXERCISE TOLERANCE TEST BY STANDARDS A AND B BY TYPE OF EXPOSURE AND
X-RAY CATEGORY

Total i 100+ 5

MALES
Type of J X ray Group
Exposure f 1 | I &IV Totat
|
Iron | oz 93413 ©4:£23) 107+ 4
Steel 98+ § ! 106 9 98110 99t 4
Mixed | 2x8 | 101 16 (16423) 924 7
Total 101k 4 } 101 7 i 951 8 I 100
| (

Tron ) w2129 | 81418 (86::33) 6L 8
st 904+ 7 ! 102::13 104413 954 6
Mited I 8611 | 161::23 (112432) 924 9

t 98110 | 103:£11 | 100
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The data were then Standardsseq for age and fength of. €Xposure a5 described
under Statistical ods, (page 24) and the Standard;sed Tatine feo ] N
21T Showy 1 Table XXX 1T any relatianet - .
falure 10 DPass the test, ap , SIS
expected g One moved from nor "
malities Tpg trend, showy by
SIStent for steey and m vad . -

Work, .

fmmgmux . -
5 1o defiy - Lt aanve Lrterion (b)1s
ibe better £2 bula critery, there are mare fat T

13y grou,, , 93 110N Workers 2R for erthan 13,0 . -1
Workers, bug 1 Xerav onn 2S00 . .
ovanes

) . opueences betyeen Keray ETOups for
Loow P hterion are nop statisticayly Sigmificant except that
gcmctn £roups I and jp for 1ron Workers assesseq by enterign ®), { iHerence

5 3 20)

vy RESULTS OF SPIROMETRY

A xans{‘actory measuremen of yytap €3PaCIY was marda enn ‘

U Xerayed, 904 2Hhough np e .

$RO reagon 1 belteve ¢ . -

3Sess the rehtlcnslup . of [Juit <apacity, gng

Mparisong have thys Sl 10 like £roups of mdrviduats X-ray
50ups 1L ang 1y have been combined tq Overcome smppgj) Rumbers since o
the J, Subjects for whom the easuremen, was avarlable, Only 26 were
Cassified 55 ~Tay group 1y {two 1ron Workers, 20 stoe; and 4 syseg ron and
stec] Workers)

TabIeXXx! shows the 3N and stangarg deviat ne .

With the Tumber of subjeces Sxamned in o "
These CTude fipyreg show g decrease 4 Vit
Xeray 8roup for yropy 2nd for steof Warkers .
Stee] EXposure, the combined X-ray £roup ,
Sgure than Xeray group I but bok ar gy

13y group |

ese Crude Ures are very gy, Stve bug, yusy a5 age ang fep, th of:tpasure
Nflyence Xeray glassnﬁcaum]\-,y n ?fbprobable {h.u these factorsgmﬂucnn' vy
S2pacuty 1o, Which cage the brogressne redction af . '
n0mal 'ty 3bnormal X rgy -
aigc of lengty, of expog; .
o exposyre upon vty -
the 1,604 menfl:)rcmcm . 5 Ubtamed
= 913 w A 2aps) X 1) where v 15 the ca).

ulated 00y Sapacity i cypye centimerr

~Ca

X215 the Jength of exposyse 1y dears
A Analysyy of V%ance shoyg that the elationshin e oo ¢
{Vanancy 0 w12 44 p Lyl .

aPosure Thog L . - . 1
SXposy



66 RESULTS OF INVESTIGATION /
P .<0 001), but whereas the regression coefficient for age (by == 23 §015) ex

the consideration then the equation becomes —
Y == 40822794 22 3634 X (2) where Y 15 the estimated vatal capa-
city in ccs and X 1s the age 1n years

TABLE XXX1 MEAN VITAL CAPACITY IN CUBIC CENTIMETRES BY X-RAY GROUP
AND TYPE OF EXPOSURE

Type of | X ray Group
Exposure

e I (WM& ]| Toul
No of observations 335 96 3 462
Tron Mean 323 | 295 | 2% | 3163
Standard deviation 783 703 881 96
No of observations 517 158 182 827
Steel Mean 3294 | 310 | 307 | 32
Standard deviation 73 783 300 759
No of observations ) 58 3 ats
Mixed Mean a3 | 2838 | 280 | 3035
Standard deviation 759 710 819 786
No of observations 1,079 32 23 | 1,604
Total Mean 3253 | 3045 | 20m | 317
Standard deviation 763 756 825 m

bably non-lhineas
Analysss of vanance agan shows that the relationshup 18 prol
= als the existence of the
feamance ratio == 1150, P<0001) ‘a.nd ,age.‘.‘f'_ffvf,m,, the e o oh
an zero
tions of

. auently
i
the mean ex
be obtaimed
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e e s R o

ABLE XXXIL MEAN OBSERVED AND " EXPECTER' VITAL CAPACITY IN CUBIC CENTI-
METRES BY X RAY GROUP AND TYPE OF EXPOSLRE

Type of X ray Gr
frpe ot y Group
1 B M&W ] Tom
No of observations B0 % 34 82
Observed mean 3 295 ¢ 250 | 3163
1o Expected mean * I 3o 2m6 | 30
*Obscrved-expected” 53 ~8 336 ]
Standard erros [ . 130 3
: }
3

Mo of observations s a8 152 314
Qbsered mean 33 34 30 | 3o
st Expectsd mean® 3387 N 3w | oA
Observed-espocted 0B ¢ I 10
Standad error 2 58 s [z

[ i
No of pbstrvations ol 3 318
Ohserved mean s | oams 260 | 303
Misd Expected mean® SiEs 0 Wm Ise | a4

1

Observed-expected ~5s o234 Ty —90
Standard ervor By s ‘ 1 :( a2

{ [ t
No of observations 1w 0 3 a3 ope
Observed mean 3253 3D 291 3N
ot Expested mean® fE LI O T v . 1
Observed-expecied B -8 -6 [
Standard eerot £ B ®

* "Ex; D s ahtunel frunabe sepasandine, s ML - LUK x,
whete ¥ it vital capansty 1n cubsc contumetres and X o 2ge 17 yeaTs

The crude data of Table XXX was subjected (o this treatment and the resolts
&r'c Ehovm m T?Me RXKH Ia !h\cr sron exposure group the desiation {J15¢c)
AP e PR N TR cenipniteed

- - -
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capacity less than that expected (observed-expected = 81 +- 74) and Ir
and IV show a further reduction {observed-expected = -33:6 ;1:)1327) g}c:\:ygulln.

e A s = T oMLLibe 4 aven s meanne

The data for each type of exposure were then sub-civided mnto the three
pa 4 praui

the vital capacity of abnormal compared with normal subjects {uelen —
85 430y A similar reduction 15 observed for all occupations combined 1n

- LEETR S

For muxed 1ron and steel workers the ditference 1s stguiidiil allivug s &

shop workers (550 + 291) In the steel exposure group, there 1s no significant

difference between the normal and abnormal subjects in any occupattonal
groups

T £ =ar afemaan yital capacity show a general reduc-

edach of the three types of ex-

ey, tron 1s closely a)ssoclftcd }‘vnh

.o

In the Jee
fetthng wuvp .t 1 ex-

posure group
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72 RESULTS OF INVESTIGATION

steel worker whose X ray film shows reticulation or nodulation 1s less likely to
have had an attack of pneumonia than his mate whose X ray film 13 normal
A possible explanation s that 1 the steel trade there 1s some self selection of

however, that men 1n the steel trade on the whole have better physical con
stitutions than those 1n many other trades

TABLE XXVt NUMBER AND PROPORTION OF SUBIECTS WITH PAST HISTORY
OF PLEURISY DURING THEIR EXPOSURE BY TYPF OF EXPOSURE AND X RAY
CLASSIFICATION

Al factor es*

Males
Typeof | No of sub ects for Subjects w th b story of Pleurisy dunng per od
Exposure | whom past h stor es were of exposure
ava lable
Number As percentage of ex
posed to'T sk
‘ X ray Group X ray Group X Group
| ¥ | e Towt | 1 Jn &LV Total | 1 il & 1V] Tota!
Iron 633] 197 [ 881 | 20 3 3|3 2 3
Stee! 696 424 1120 | 15| 14 29 |2 3
M ved ‘ ss7| w7 T |17 2 14 f > 1 2
Totat fxm 768 }zns a1 I 66 ) 2 } 3 2

* Exclud ng Factory K

OBSERVED/EXPECTED RATIOS OF SUBJECTS WITH PREVIOUS HISTORY

TABLE XXVII
OF PLEURISY BY TYPE OF EXPOSURE AND X RAY CLASSIFICATION
Males All factones®
Type of X ray Group
Exposure 1 I &IV | Totat
fron 121225 (5041 102::21
Steel 15428 14229 114220
Mxed @720 (4849 (78::24)
Total 10815 @20 100

* Exclud ng Factory K
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‘Tables XXVII and XXVIII gtve similar information for past histories of
pleunsy. The numbers involved are so few that these have been combined for
each exposure group, even 5o, very few of the ratios obtained for this disease
are based on more than 20 observed patients and, as is to be expected, no s g-
mficant differences occur between X-ray groups or exposurc groups There

(v1) INCIDENCE OF TUBERCULOSIS
Amongst the 2,767 male foundry workers, there were 10 cases (0 36 per cent)

of active pulmonary tuberculosts, 23 (0 8 per cent) quiescent and 39 () 4 per
cent) healed tuberculosis, The cases classified as actne had clinical and/or

g B A T

The of cases of tuberculosis 35 shown in Table XXXIV, whick
15 divided snto two parts, A and B

TABLE XXXIV  DISTRIBUTION OF TUBERCULOSIS

A Typeof Healed Quicscent Aave | Tom
Expesure
+ + e |+
Smpte (Group rv] Sunple (Group 1v|| Simple Group v Sunple 'Group v
Tron 12 1 1 — 2 | 2 ' s 3
Steel 1 1 16 1 3 \ t R 0 3
Muxed 14 — 3 2 1o | . 3
|
Total 37 2 20 3 6 4 1_6e1 9
B Moulding ' !
shop 21 1 6 - 1 3 2 10 3
Fettling I
shop 7 ' ) ] 2, 2 2 15 s
Others ® i - H 2 }5' r = . 18 H
i |
_Total 371 2 § 20 | 3 U 6 1 3 | e | 9
In A thac abpm o L sed e A menaiae .
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cach of these groups is further sub-divided into stmple tuberculosis and
tuberculosis assocrated with X-ray Category IV, r.e. nodulation and/or massive

- . P Seme Lo te 1 el Ldail o aatsaa
3 Brrmingham . . U2, 1U0) — DU Lddiy pla audb
4. Glasgow . (30,652) = 59 cases per 1,000
5. MRC, . (10,103) 40 cases per 1,000
6. Northamptonshire . (38, 44 cases per 1,000

Northamptonshire Boot and Shoe Trade (17,436) 57 cases per 1,000
7 Present foundry survey . (2,767) = 3.6 cases per 1,000

* Figures 1n brackets represent total numbers exanuned 1n each survey.

(vi) RESULTS OF CLINICAL EXAMINATION*
In view of the general tendency to regard clinical exammations as ??t bfnng

2 stic Of LOE AIsedst, Mo wuuh saeen wx t
and pvrexsa character:: it 86 [ e e e

. . c-

. . Iverse

' =« place

1d be

working 1n the same room and there WoULU VLLLI U¢ o 1uvy ugus s + keep

Vet b st amemade
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CLINICAL EXAMINATIONS

5

complete information was obtamed from them than from those at the other

foundries

NP

TABLE X0OCV  DISTRIBUTION OF CGUGH IN RELATION TO X RAY CHANGES

x Moutding Shop Fettlng Shop
2
‘im!y Cough | No Cough} Cough ‘No Cough] Totals
Normal » ‘ 39 17 f a 109
Tncseased hinear B1pauon 2 ' 3 2 | i 8
Early Reticulation 6 ‘ 5 8 ! 2 1
Reticulavon 8 4 15 ' i 38
Nodulation -— -~ : 3 - ‘ 1
Masuwe shadows f - - } 4 1 ’ 5
‘Tuberenlons I ¥ 3 — } 2 ~ ' 3
Totals z 49 , 51 ‘ 56 36 ’ m

1 will be seen that ao clear relationship exists between the symptom of cough
and the X ray picture, though all 8 cases with X ray films showing nodulation,
4 m;; of § with massive shadows and atl 3 cases of tuberculosss, complamed of
oy,

€u) Sputum  If a worker complained of cough, he oftzn smd that he brought
Up sputym as well, but {hus was not neeessanly the case  Some complaned
of cough without expectoration, whereas mote of them said that they brought
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up sputum but had no cough In those workers
who complamned that
:;g:cg'l(:tr a\:g 'sap;etrmdw?tl;::u‘t coul%lnng, the usual story was };h;‘ctbc‘y;a:ih:g
rid of the “muck™ on their chests  In these cases t
was black Typical replies to questions on the pomt were as %Hccsnv];t-sg e

P “ oa a oy

\ .

2 -

3 . "

5 e .

6 .

7 T

8 Grinder “n LRI R S S

9 Electric *

10 Mouldin . ter workmg 1n the
- . o

~ - - . Eota = s ava enada n &1 colantard

was present
Tubercle baath were found in 4 men, 2 of whom had been diagnosed
)} My as having pul, ry tubercul One of them, aged 39 years, had
PR T 4]

nw £am & ¢ mnre

of pulmonary tuberculosis, and his X ray nuns showou rcucuy  vew =

te, eatly stlicosis  Subsequent examunations of the sputum faifed to reveal
the presence of tubercle bacilli

In two other cases presenting X-ray shadows suggesting healed tuberculous
lestons, tubercle bacilli were not fonnd The remaining 45 cases also had
no tubercle bacilli 1n the sputum  Some of these cases had X ray signs of
reticulahion, nodulation and masstve shadows.
1 phagocytes, the of sputum were also examined
far the presence ar absence of partecles of won either intracellnlar (e, mnside
phagocytes) or extra cellular stamnable by the Prussian blue method  The
reason for this examunation 1s that 1t 1s kmown that electric arc welders and
oxvacetylene burners inhale a good deal of iron oxide n finely particulate
? same Fureqcemen, and even fettlers
= men at this factory (M)
¢ avtamimn tha Ling the

workers
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Intracellular rron particles were found 1n the sputa of 3 fettlers, a slmger
. b b Bt e 1Al La R

1ron contaiming phagocytes in the sputum

-

age of each group
TABLE XXXvI DISTRIBUTION OF CASES COMPLAINING OF DYSPNOEA
Length of ! Moulding Average Fettling Averzge
Employment Shop Age Shop Age
! Upto10years 6outofdy |255years | 19out ogss 352 years
122%) @i | o
2 11-20years 6 out of 18 323years | 9outof2l I 36 6 years
(333 @28%) | _
i
3 20-30years 4outof 22 417 years 2outof 6 463 years
as2%y | 333%)
T
4 Over30years Soutof15 | S84years | 4outofd 535 vears
f (533% | (100%) j
| [
Totals 210utof 104 | 352ycars | 34 outof89 ! 371 yoars
(23%) | (382%) |

h m!l bc obscncd Ihal the 1o mcxd.ncc of dyspnoea was gher 1n the fetthng
ecen ana af the Dtthno chan varkers was

these men had X ray signs of silicosis (nodulation) though some of (h:m had
Teliculation
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up sputum but had no cough In those workers who complai

ained that the
brought up sputum without coughing, the usnal story “as}:hat they had t(})'
expectorate to get nd of the “muck™ on their chests  In these cases the sputom
was black. Typical rephes to guestions on the pomt were as follows:—

[ e R R "o g
2 :

3

4 »
5 b

6

7 . . v
8  Grmder. o A . e - A

9 Epctnic et

10 Mouldmn n after working 1 the

founuty  Nu cougn
Sputum Evanunations Examnations of the sputa were made 1n 51 selected
7 s 9 f o e hemnn man OO

.
presence of tuberculosis {active or qurescent), siltcosis and siderosis, {uy Lou-
trols from each age group i both moulding and fetthing shops 1f expectoration
was present

Tubercle bacilli were found m 4 men, 2 of whom had been diagnosed
il ly as having p Ty ! One ol;t‘!lem, aged 39 years, had
¥ Pt gl

Farilom Sne K yimare

s1s, and s X-ray hlms snowed 1eUemv-buuusy =

of bulmonary tuberculo:
utum faled to reveal

1e, early silicosis  Subsequent examunations of the sp

the presence of tubercle bacill
14+ amact oo healed tuberculons

In two ott
fesions, tube 45 cases also had
no tubercle had X-ray stgns of
retienlatton nodulation and massive shadows .
- ‘4 ata
1annels and depots,

examination of the
sputa mught give some 1dea of the dmuuIL Us slus s BY Varous 1ypes o
workers.
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TABLE XXXVI(b) RETICULATION

Moulding Shop Fettling Shop

Occupation | Dyspnoea |ETT ®| Age | Occupation | Dyspnoea |ETT *| Age

Moulder - 1 30 || Fettler - 1|

Fumcehand | — 113 | 44 | Fettler - - | 48

Moulder - 1 45 || Fettler - 12 | 48

Moulder - 1 43 | Fettter - 2 ]

Moulder - 1} 38 | Fettter + Ho| 4

Moulder - 1 38 | Feutler - Iy 36

Moulder - 1 44 | Fettler - 1 2

Moulder + 1-13 39 ‘ Fettler - 1 24

Furnaceman - 1 | 52 ) Feuler o0 26

Brckiayer's | Ovyacetylene

Labourer + 2 54 burner + 1-1} 42

Moulder + 2 7 ’i Welder - 1 ©

Moulder + 2 62 Dguzrtneel:lcﬂﬁ _ s 27

Moulder - 1-1§ | 58 | Sandblaster + JEI )

Moulder - 1 45 || Fettler - i | ¥

Moulder + 1 52 || Feuler - 1 “

Fettler + 1% 34

Fettler - 1 Ead

Welder - 1 32

Crane Drver + 1| o4

Fettler + 2 4

| ‘,\ Fettler - 1 36

SETT = Excroise Tolerance Test
- . N T .

. . . . I

tand, 2 workers who d not b | exereise

tolerance readings (1§ -2,

0 of ¢ q
2) Oncwas 6l yearsof ape In

general, it can be
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RELATIONSHIP OF SYMPTOM OF DYSPNOEA TO RESULTS OF EXERCISE TOLERANCE
TESTS AND TO ABNORMAL X-RAY CHANGES

A comparison of the symptom of dyspnoea with the results of exercise toler
ance tests and X ray examnations 1s set out in the following senes of tables
(XXXVII a-¢) All cases with comparable X-ray changes are grouped to
gether  The individual ages are also given

TABLE XXXVII(3) EARLY RETICULATION

Moulding Shop Fettling Shop

Occupation |Dyspnoea| ETT*| Age | Occupation |Dyspnoea |[ETT* | Age
Sandmuxer — 1 44 | Fettler - b 3
Sandmixer — 1 42 || Fettler - 13 | %
Ladleman - 1 30 || Fettler - 1 ]
Labourer — 1H 51 |t Fettler — 1 36
Moulder + 1# | 34 { Fettler + | ¥
Moulder ~  |1-1 | 31 | Fettler - lu2 |50
Moulder - 11§ | 44 | Sandblaster - 1} |3
Moulder - 1 43 | Fettler - 1 3
Moulder - 1 38 | Fettler - 1 25
Moulder - -1 36 | Grnder + o %
Moulder + 1 43 | Fettler - 1 27
Moulder - 1 38

Moulder - | e

*ETT = Exervise Tolerance Test (See Chapter HI page 21)

- “lare 1ha had an X rav picture of early reticulation,
moulder of 68 years,

13) Amongst the 11

. here were also 2 who

) cise tolerance was 13
had the same exercise

d tolerance to exercise

t 1n age was 43 and he

had an exercise tolerance of 1 and wa noL vwspiai v dyspnoea
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TABLE XXXVII(b) RETICULATION

Moulding Shop Fettling Shop
Occupation | Dyspnoea [ETT *| Age | Occupation |Dysproca |[ETT*| Age
Moulder - 1 30 || Fettter - 1 38
Furnace hand - 1-14 44 || Fettler - -1} | 46
Moulder - 1 45 || Fettler - 132 | 48
Moulder - 1 43 || Fettler - 2 61
Moulder - 13 38 | Fettler + 1| 4
Moulder - 1 38 || Fettler - 1 36
Moulder - 1 41 || Fettler - 1 22
Moulder + 1-1¢ 39 | Fettler - 1 24
Furnaceman - U] 52 | Feter + 1| 26
Brcklayer's ! [| Oxyacetytene
bourer + 2 54 buner + 1-1p | 42
Moulder + 2 n Welder - 1 40
Moulder + 2 62 || Ovyacctylene
burner - 1 21
Moulder - 114 58 | Sandblaster + 1 le
Moutder - 1 45 | Fettler - 113 37
Moulder + 1 52 || Fettler - 1 4“4
Fettler + 1§ 34
Fettler - 1 29
Welder - 1 2
Crane Drwver + 1} a8
Fettier [ 2 41
l Fettler | - 1 £

*ETT = Exercise Tolerance Test

Of the 1S moulding shop workers with X ray pictures of reticulation, 5 com-
plamed of dyspnoea, and 3 of these had an exercise tolerance test of 2 (1 ¢ , they
Bnrn dafn 2l ehoans af hoantd Afan avaos cal b €t w68 i matad thet tha =

. . N .
than 1 Inone case the figure for the tolerance to exercise was 2 On the other
hand, 2 workers who did not plain of dysp had ab 1 exereise
tolerance readings (14 - 2,2) One was 61 years of age  In general, it can be
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said of these men with comparable X ray pictures that therr tolerance fo exercise
asistobe d, d with age, but there 1s no hard and fast
rule Another pont which can be made 1s that all men with an X ray picturc
of reticulation are not necessanly disabled, but that a small proportion of them
has some degree of disablement

TABLE XXXVE{C}) NODULATION

Fettling Shop*
Occupation | Dyspnoea |ET T
Fettler ~ 13
Fettler - 132
Fettler + 11y
Fettler -~ 13
Fettler -~ 142
Welder - 1
Fettler + 2%
Fettler + Lame

* No cases of X ray nodulation were found
amongst the moulding shop workers in Factory M

Only 3 of the 8 fettling shop workers who had X ray pictures of nodufation
com{:lamcd of dyspnoea but only one of them had a completely normal toler
ance to exercise He was an electric arc welder of 47 years of age  The man

k
with the highest reading for the exercise toleranie tc:£ (2}2 zla‘d "tz‘ ;;1:!:"\’118 lv:'o;n

TABLE XXXVII(d) MASSIVE SHADOWS

l Occupation ’ Dyspnoea [ETT | Ase
Fettler + 1|
Sandblaster |+ 4 |6
Fettler + 1 | &
Fettler + 2 |4
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These 4 cases with massive shadows all complamed of shortness of breath,
but the first one, a man of 29, had a nommal exercise tolerance test and only
compluned jof slight dyspnoc:i His X-ray film showed nodulation with
POGE [t ey S A LR

Y

exercise

TABLE XXXVii{€) TUBERCULOSIS

Occupation | Dyspnoea |ETT. | Age

Fettler
Moulder + 3
Fettler + —

'
*ETT not taken

All three cases complained of marked dyspnoea and 1n the two cases tested,
the tolerance to exercise was lowered

{1v) CHEST MEASUREMENT AND EXPANSION

The chcsl measuremcnt is an mdxc:mon of the physique of the mdlvndu:x!.
and the che: —the tween the

msp‘xragon nnd rorccd expxr.nmn Eives some dea o|' the moblhty ol‘ lh: chﬁl

TABLE XXXVII{2) CHEST [XPANSION

—_— — —

Moulding Shop Fettling Shop
Exposure o O oA
| No 1»\\u Average 1 No Avu | Avm ge |
che Vara- i Vans-
tGmp‘ 35 lexamyon  wom Group! bt \t‘mmmnl tion
Upto10 | \ I
years 4 2s a8 o 4

54 M 23 ]l -4

16324 225 1}-3 18 WS 22 | ey

- |

1 t0 20 l
yoars

1

t

21t 30 2 7 21 w-t 8 432 by 14 -3

Qver 30 ¢
A N is!sl 15 |-
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~
i 1 R B . .

. N
dleﬁcullt to dectde from these figures whether or not the onset of preumoconiosis
also plays a part 1n decreasing the expansion of the chest, though on clinical
evidence we know that 1t does But when the details are set out n scatier dra
grams 1t can be seen that the chest are not entirely d onage
Scatter Diagrams of Chest Expansion and Ages of Workers Diagram 1

6 e L3 T e af b ma Ming

10p

i

I,

5 cases are shown to have an evpansion ot 1" and 3 with 4  Apolner Lase
has an expansion of 13" Eight of these 9 cases are workers whose ages range
from 21 to 46, and 1 with an expansion of }" 15 62 years of age The upper
Iimtt of expansion m both groups 1s 4" and the higher expansions, as would
be expected, occur 1n the younger workers For both groups, which are

1 stze (89 shop, 81 i fetthing shop), the scatter
T ¢ "o = andndmnchwth aduancing

and
e

The nine fetthing shop workers whose chest expansions wete 13" duw u der,
showed the following X ray changes —

Chest
Expansion Occupation Age Xray Diagnosis
13" Fettler 26 Retrculation
7 ,, 46 Reticulo nodulation
1r ”» 37 Increased linear markings (otherwise
normal)
" ”» Zt Fine stipphag upper § both leags—
(otherwise normal)
17 " 42 Reticulo nodulatton
'y - 43 Retrculation
¥ » 38 Reticulo nodulation
b » 36 Reticulatton and pulmonary tuber
culosts
2 " 62 No X-ray examination

Chnically fibrosis of lungs
Two of these cases had relatively normal X ray appearances in the remarnder
I grounds) could yustifiably be made

a diagnosis of pneumocomosts (I on chimca
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The 3 monlding shop workers who had an expai e ¢
had the following X-ray appearances:— pansion oF I and were Xerayed

Chest
Expansion Occupation Age Xeray Diagnosis
1r Moulder 68 Early reticulation
1 ” 58 Normal
I » 57 Normal.

1t will be seen that all 3 cases were elderly and that they showed few abnormal
X»m): changes.“ In the 2 cases whose X-ray films were considered to be normal,

a Yy of early k was made mn each The majonty
of the nterpreters was against such a dragnoss.
Scatter di of Chest E; and X-ray Diagn The question of

chest expansion can be further studied 1n more detal by scatter diagrams
showing 1ts relation to the X ray appearances For this purpose the followmng
X-ray categories have been adopted, because they appear to give a better ided
of the vartous progressive stages —
Normal,
Increased linear stration,
Early reticulation,
Reticulation,
Retrculo-nodulation,
Nedulation,
Masstve Shadows.
The cases of tuberculosis are not mcluded.
Diagram M1 shows the chest expansions of the mouldmng shop worhers
n relation to X-ray changes According to the mtensity of the X-ray
ot - == The most advanced category
. se1n the normal and increased
wrymng from 1 to 4" but none
below 17. Those with early reticulation vaned between 17 and 3%, In the
reticulation category 2 cases had an expansion of 3. The majonty had ex-
pansions of 13" and 2°
Diagram 1V gives the mdvidual chest expansions m the fettling shop
workers and shows the same downward trend of expansion as the abnormal
Y.rav annesrances become more intense  One case with 4 4 expansion ib:n:e:.i

total
" s of
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" years

been
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gy hose X ict howed reticu
cetylene burners whose X-ray pictures show -

The welders a“'d PR rhest expansions ofy 24" and over This s to
Bat the X-ray pictures do not represent
1derosis or aggregates of iron oxide n the
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SCATTER DIAGRAM 1V [FETTLING SHOP)
CHEST EXPANSION AND X-RAY APPEARANCES
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CLINCAL EXAMINATIONS 87

lung They would however be exposed to the dust 1a the general atmosphere of
the shop and might inhale some free silica dust

Diagrams 111 and IV both show the vaniation 1n chest expansion in refation
to X ray changes but on the whole the chest expansion tends to be less as
the abnormal shadows become more marked

(v) PHYSICAL SIGNS

Physical examtnation of the chest was made 1 179 cases at Factory M and of
these 4 were not X rayed There were therefore 175 cases in which the results
of physical and X ray examinations can be compared The findings on physical
examination fell into 4 main groups —

1 No abnormal physical signs

2 Breath sounds distant or absent no other abnormal signs

3 Breath sounds distant d with post tussic
(usually over the lower lung fields)

PR . feu

hilar shadows

1 No abnormal physical signs  No abnormal physical signs were found 1n
62 cases - 36 moulding shop and 26 fetthing shop workers The X ray diagnosts
n these cases were as follows —

Normal 43 cases
Early Reticulation 11 cases
Reticulation 8 cascs

1n 43 cases (69 3 per cent) the findings of the physical and X ray examinations
were consistent  In 19 cases (306 per cent) there were no abnormal physical
signs, but some abnormal shadows were scen 1n the X ray films  Early reticu-
Tation 1n this group rredind Iders 1 3ettlers 1sandbl
i prinder and 1 fitter  Retrculation was seen 1n the X ray films of 2 moulders,
1 bricklayer s labourer 3 fettlers 1 welder and | oxyacetylene bumner 1tas
obuious therefore that a man can have an X ray picture of carly reticulation or
x;\ncul:mon and yet present no abnormal signs on physical examination of the
Chest

2 Breath sounds distant or absemt but no other abnormal physical sions
Duntant or absent breath sounds was the chicf feature on the physical examna-
ton of 58 cases - 37 moulding shop and 21 fetthing shop workers The X ray
dragnoses were —

Normal 33 cases
Early reticulation 8 cases
Retictlation 14 cases
Nodulation 1 case
Atelectasis 1 case
Bronchiectass 1 cae

[ [N s - P S s N



CHAPTER V
PATHOLOGICAL INVESTIGATIONS

BY H E HARDING, S ROODHOUSE GLOYNE AND
A I G McLAUGHLIN
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1 FETTLERS OF STEEL CASTINGS
(1) Male. Age 61 years.
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STEEL FETTLERS 91
History of tllness  He had attended the Tuéerculosns Dispensary in June
A A Pl ren AR

Mustologreal sections  Tuberculosis 1n various stages of evolution, some
fibrotic areas present, msmimal dust reticulation at usual sites, a few discrete
nodules of silicosts

Chemical analysis  Ash 8 per cent of dry weight

Total Siica 1 7 per cent of dry werght

Comment  Massive stheosss with mummal dust retreulation, accompanied
by tuberculosis

- ® ALat 4 o o 4 amem A . -

(2) Male Age 43 years.

Ocuupational lustory  Stecl fetler for 29 years  Lefl school at 14 years of
age Two months heating bolts Thcn to Fattory P as a steel dresser where
he dealt with castings of | (Wi to 2 tons with pncumatic hammers  For the
tast 2 years he wore a Mark iV respirator  Durning the fast 5- 6 years the
castings had been blasted betore fettling  Previously not shot or sand blasted,

Family history  Nathing relesant No Tb n famly

Previous illnesses . No scrious illnesses since childhood  1926—Steel foreign
body tn right eye, which was enucleated  1934—Bronchitss, off work for one
weth

Drpcams slanes Yo 4G4 s abanad = mn whe tmacead 3 i ot

) « " ) . LX) . .

danon and cavitation n( thc nghl upper Iobc and bmnchmc slgns over the rest
of thelungs, Hedied 25



92 PATHOLOGICAL INVESTIGATIONS

X-ray examnation  Chest radiof
graph 3 9.43 showed extensive of
lung with large cavity extreme apex Right base clear. Coarse pﬁg:ﬁlar;sgoh::

Teft lung

(3) Male. Age 51 years.
Occupational History | Employed for 32 years as a steel dresser using pnev-
‘o s 71 e ~ehaMudlaeday No other occupation
m 1942 silicosis was
ut 2 years before death
ryistently over 180mm
1 in hosprtal the same

.t
evening

- e o sl A mcmaenl ad andalatinng

+ volumunous,

. dematous but

. . . No evidence

. . . + ontracted and

. . * blood having

. A LR
penetrated to right lateral ventnicle
Histalopieal sections  (Figs 20-26)  No tuberculosis ; very marked dust

cent of dry weight
Comment Nodular stlicosis  Death from cerebral haemorrhage and chronte

nephnitis
(4) Male Age 55 years

4 ademn b o tanle

) lungs, together winx gwpilysuima o« vu
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Hulolag:ml sections {Figs 27 and 28) A few very small piant cell systems

of mimmal dust at usual sites, no silicosis seen.

Chenucal analysis _Ash 5 per cent of dry weight Total Silica 081 per
ocnt of dry weight. © 176 per c:nt ofdry wcxghl

A L oaet e

no part 1n his death from coronary thrombosis

(5) Male. Age 64 years.
Occupational Instory  Left school at 11 years of age  Worsted mill - 2 years,
apprentice, bgnler trade - 8 years, army 5 years, bo‘xrkr .mﬂfrr_ 16 yeats,

On Stgns of and nght upper lobe
Sputum contaned tubercle bacillh
X-ray Scolosts, diaphragm clear, it shadows nght

upper and left midzones, cavitation night upper—some reticulation and
nodulation in remaimder of lung fields

Gross morbid anatomy  Rather bulky lungs showing old fibrous thickening of
pleura, very extensive tuberculosis with acute cavitation 1n nght upper lobe
and tuberculous broncho-pneumonia in lower lobe, old peribronchial fibrosis
1n nght lung most marked near hilum of upper lobe, lungs marbled with
numerous solid firm areas, matnly obviously tuberculous, but some looking
purely silicotic

Histological sections (Figs 29 and 30) Tuberculosis, chiefly caseous, muni-
mal dust reticulation at usual stes discrete and
nodules of silicosis

Chemical analysis Ash 5 17 per cent of dry weight  Total Silica 141 per
cent of dry weight  Free Sthica 1 22 per cent of dry weight

Comment Nodular silicosss accompanied by tuberculosis, (hc latter being the

nt feature both

(6) Male Ape 62 years.

Occupational hustory  Lelt school at 14 years of age  Errand boy - | year,
concrete works 2 years, army 6 years, fettler of stecl castings - 36 years,
as follows —

Faseea? CLAMES aa1 € 3o m UK mmd o a fasilam = oo ot 6 at
' LS e TG

History of iiness  Gave up work 141044 Had complained of cough,
sputum, shortness of breath for 2 months before being seen by members of the
Sticosis Medical Board 31144 On examination found to have silicosis
and tubereulosts  No tubercle bacill found 1n the two speaimens of sputum
e\:lmmed Died 5746

Xera 10 G lised nod
\uggcsung the presence of silicosis and tuberculosis

ard massne shadows
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Gross morbid anatomy  Shight general fibrous thickening of pleura with
dense patches, lungs faily bulky showing generalised :gubexr::n}aus l;rorf?}?:yc
pneumonia with cavity at right apex, and numerous rounded or oval, hard,
marbled black grey nodules up to 1/3 inch m diameter, especially uppc;
p?l;ll?n; of Iungs (many of these showed tuberculosts, but many looked purely
sticotic,

Histol I sections  Tub il chiefly caseous, moderate degree of
dust reticulatron at usual sites, numerous conglomerate nodules of silicosis

Chenical analysis — Ash 430 per cent of dry weight Fe,O5 099 per cent
of d.ry ._\V'clght Total Silica 027 per cent of dry weight  Free Silica 010 per

* ued by tuberculosts with termmat

(7) Male Age 51 years

Occupational lustory  Steel fettler 27 years — both hand and pneumatic tools
Left schiool at 14 years of age  Electricran 1n steel foundry - 8 months, bobbin
winder 1n wire rope mill -2 years fettler of steel castings (used only hand
hammer and chusel) - 17 years fettler of steel castings (pneumatic hammer} ~
10 years

History of illness  One year before examination by Silicosis Medical Board
8 8 37 had “anfluenza’ and was off work 3 weeks "Ceased work 22639 on
account of chest symptoms Two months before developed a cough sputum
and marked dyspnoea Also had haemoptysts at this time and felt very weak
Admitted to sanatoriem  Sputum - TB 4 Chest 341" after deep insprration
321" after deep expiration Died 56 46

Xrayecars ~ta 161727 Nad e o 14t 3 ' .
Tung fields

Apices clear
Gross morpid anaiumy  \areauy Lhickened pleura over right lung especatly
L. a T baen Tn DI

nmas Lok

' .
of scattered th hout left lung  Both lungs show numerous

marbled hard nodules of silicosts up to 1/3 of an inch in drameler, best seen in

the left lung
Histological sections  (Fig 31) Extensive caseous tuberculosts, fairly well

marked dust reticulation numerous discrete and conglomerate nodules of

sthcosis
Chenical analysts Ash 4 24 per cent of dry weight  Fe;Og 034 per cent

of dry weight Total Silica 0 37 per cent of dry weight
Comment Nodular silicosis accompanted by tubercul
pneumonic dissemuination
(8) Male Age 64 years
Steel fettler at Factory M for 22} years ~ pncumatic

Butcher — 6 years, casu! Iabourell'

losis with miliary and

Occupational history
tools Left school at 14 years of age ¢
(gardening etc) - 15 years” army 34 years Then to steel foundry as stee
feutler 223} years "

History of illness In 1942 developed pams in the ches't and dyspnoea wil
shght cough and 1on ese dually got worse and he
gave up work in September 1942 A diagnosis of silicosis was made by !h;_
Silicosts Medical Board This man was examined during the general suney Of
foundry workers (Factory M) on 22344 He complamed of shortness o
breath even at rest, and severe pains In the chest
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X-ray exammanon Diaphragmatic outlines blurred and peaked Heart
shadow blurred and aortic shadow broadened Emphysema both bases
Massive shadows and nodulatton both lung fields aprces fairly clear. He died
234 46, but unfortunately we did not hear of his death until some months
Iater

Gross morbid anatomy The only notes obtainable of the autopsy were
“Lungs small - widespread pleural thick d: diffuse m-
filtratson 1n the upper parts and scattered nodules of silicosts  Commencing
necrosis 1n apex of nght lung ™ No mention 1s made of the presence or absence
of tuberculoss

Comment Nodular sthcosis  Inadequate autopsy record

(9) Male Age 46 years.

Occupanonal fustory  Fettler of steel castings for the same Sheffield firm for
20 years ~ pneumnatic tools  No other occupation

History of sliness  Guen certificate for partial disablement from silicosis by
Silicosis Medical Board in 1937, 10 years before his death  Had done no fetthng
since then l')xcd 4247

s I - e .

jgment, broncho no
Incinerated sections show only a moderate amount of sron around the nodules
Chemcal analysis Ash 395 per cent dry weight  Total $10, 078 per
cent dry weight - Free $10, 032 per cent dry weight  Fe,O5 040 per cent
dry weight
Comment Massive silicosss with emphysema and termnal brencho-
pocumonia

{10) Male. Age 52 years.
Occupational history  Steel fettler 28} years  pneumatic tools  Left school
at 16 years of age  Steel fettler, Sheflield - 5 years, steel fetiler, Leeds - 14
years, steel fettler, Sheffield -8 years, steel fettler, Scunthorpe—2 years,
<oal muner, Orgreave 7 years, unemployed 2 years, steel fettler, Sheffield -
7 years, away from work 11l 3} years, steel fcttler, Sheffield -5 years, off’
wotk i (up to date of death) - | year
Hustory of itiness. About nine years before his death he began 1o suffer with
chest trouble and to lose weight At the Tuberculosis Dispensary he was found
to have silicoss and tuberculosts  Tubcercle bacill were found in the sputum
Gross morbid anatomy  Autopsy 9 1243 showed that the body was farly
well nourshed, both lungs were firmly adherent to the chest wall, masave
silicosis was present in both fungs, the bases of both lungs were oedematous,
the lungs were black and black liquid was present 1n cavities, the heart neighed
16 ounces, the enlirgement being due mainly to marked hypertrophy of the
BE vennche which s o \i}\a\nﬁ Apan i}_m Ewngcz\im“‘and Thanges due
N .

n this case
Comment  Massive silcosts accompanied by tubenulosts  Congestive heart
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ofage On 11442 was seen by Sulsconss Medical Board and ke was certified as
totaily disabled by stficosis No tubercle baciflh found 1 sputum  Died 1
hospitat 22 746 from ¢ 15 following an op for acute d

X ray evanunation  Nodulation of both fung fields

Gross morbsd anatomy  Very marked cmphysema with bullae up to 3°
diameter massive sihicolic fibrosis both npper Jobes, scattered hard nodules
throughout, greatly pigmented fungs, very large silicotic hdar glands no
evident tubercul ¥ towing ppend

Histological sections  No inberculosis, well marked dust reticulation at
usual sites, many diserete and conglomerate nodules of silicosis

Chenncal analisis Ash 648 per cent of dry weight  Total sthea 18 per
cent of dry weight  Free siica 30 per rent of dry weight  FeDr §3 per
cent of dry weight

Commenr - Massive silicoss and emphysema  Death from acute appendiatis
and generyl pentonitis

(16) Vale Age 40 years.

Occupational hestors  Stecl dresser 23 years at Factory P No ather detads
avatlable

History of ness Not avulable Died 24341

Gross ‘morbud anatomy  Lungs adherent to chest wall, large tuberculous
cavity in iight upper lobe massive silicosss 1n Jeft fung broncho-pneumonia
8t both bases  adherent perscardim

Histologreal secnons  Discrete and congfomerate sificotic nodufes, areas, of

' - aimag tubercle bactll and glant cells,

v panied by tuberculosss with broncho

{17} Male Age 60 years

€t 212 peee afare

PR af e lom tunm an hnth Ipnes  miersuus bbivs v
ogether with

7 fuberculosts

(18) Male Age 30 years Good tecord
for 10 years. Go
Oceupatianal hustory - Steel dresser at Foundry gn gw m{ﬁ o other jobs

ber yard
af attendance Prcvxogsly workfd n txin 'My”‘ oL g o svestigation
had no sympm”l;‘

ki
s clear _P' Bla

fioned pevershsed

X ron exammntion  (ots 1 arg oo .
+ Lictlat on nith Lrge oot shadows and a massive shadow 1t feft mud zon
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Grote marki  —==c 7

ceswpiai sechons Lungs showed tuberculosss m vanious stapes of
evolution, prussian blue balo areund some of the dust pacticles. small con-
glomerate nodufes of sthicasts and some caseous tuherctes = 07

Comment ** « b »
noted 1 = . . -

(19} Afale. Ape 60 semes.

Occupational kutory  Left school at 13 years of age. bolt making 2 years,
dniller of 1ron pirders 1Q years army senice 2 years, unemployed 1 year,
machiuing bolts tarony 3 years, then worked at steel foundry (P} for 30 years
as 2 steal {eitler thand hammer 10 years, emery wheel and poeumate tonts
20 years)

5

rements 337 33° 32} expansion
96 Sprrometry 1100, 2850, 2400
v ot N A e et d .
wp uts picath sounds deqsnt ol over . .
with tendency to aegaphony m mght
Other systems pormal

Y ray examtiation (19353 (See Plate V) Roth lung fields show fine generalised
retute-nodulation with conglomerate shadows in tght nud 2one and night
and feft supracfasicutar segons A fes dierede nodules sn both upper tateral
regions A provstonal diagnosss of silico tuberculoses made

fwrapss Duath due to shwows and adianced wberstons o further
detnls

thnolocteal scuom Tubcelosw of alt ages ternunal puenlent snflage
mapon & few sheo-lubenulons nodules but ne purely sihcoin ones found
(aeution taken From aatenar margm of luag which was keast affected), dust
retnulation shght  pactu sty 0o wron in incmeraled sactans

Chemical onalysis Ash 209 percent of dry wesght Total siwa 027 per
cent of dey wesght Free stdca 022 per cent of dry werght Te 0, 043 per
went of dey weight

Lommnnt Fuensne pubmonsny tubercuiosss with stheo-tubercutous nodules®
shght dust reticulation

Q8 \Male AgedYyoar
Occaputioncd bistory - Steed fettler 22 yesrs. Left shood at 19 gears of age
ang werked i the same steed foundry as a fetdder of atext castings (proumatic
Pammer) from (345 1937 For about 2 yoar he warked as o welder
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History of iiness  He suffered from recurrent chest slinesses
1933‘hhc I_viras da\v‘ay froxg work for 3 ;non(hs and 1 Apnl sig?; 15321-70#;
mon 1s doctor made a provisional
o e P! nal diagnosis of silicosts 1 1928 He
Gross morbid anatom) There were dense pleural adhesions over the left lung
postertorly and less dense adhesions over both lungs generally The lungs were
emphysematous and overlapped the heart, series of cavities m the posterior
part of.th'e left upper lobe, thje walls of the cavities contamned no caseous
woa Lo v ta

R i

(21) Male. Age 67 years

Oceupational fustory  Fettler of steel castings in one firm for 32 ycars
Bcgz!ml 9w£rk about 1890 as an apprentice steel dresser and worked at the trade
unty

History of riness  In 1921 he bectme ill was diagnosed as having silicosis
and was away from work for 2 years He returned to work agam for a few
months and had to give up finally 1 1924 He died 1n hospital from silicosis
.and bronchitis m January 1942

Gross morbid anatomy  No record of autopsy Both lungs recerved, showmg
massive stheosis 1n upper tobes and nodules in fower

Histological sections  Massive stlicotic ! extensive
dust reticulation and some focal emphysema

Comment Masstve siticosts and extensnve dust reticulation with some focal
emphysema

() WELDER IN STEEL FETTLING SHOP
{22) Male Age 55 years Carbon arc welder 34} years

Occupational Justory  Started work at 19 years of age in 191] as a labourer
10 a fetthng shop of a steel foundry After 6 months he was transferred
ta ennding steel castings on a swing frame gunder for about a year
e worked for
* shops where
was adhering

. d night shifts
Ar R — Q vears

ngut v
d tactile

exXpansion very poor percussion nole MpdiiLy Vol va v rease
fr:l;mtus atbases  slightly prolonged respiratory murmur. breath sounds hars};‘
occasional thoncht rales both bases Lever and spleen not palpable t}u-oug‘I
oedematous abdommal wall no shiftingdullness His urine contained numerov
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pus and epithelat cells  moderate aumbers of granular, hyaline and waxy casts,
scanty red eells  Hb 100 per cent  red celis 4,980,000, white cells 10,000
Hedied 7247

X-ray exammnation (Sce Plates VI and VII)  Film, which was taken witha
partable machwe 15 not enbirely satisfactory, but 15 reproduced here Dia-
phragms normal effusion at eight base and nodular shadows ta both lung
fields~ probably also an effuston at left base  An area of discrete motthing in
nght rud-zone

Geoss morbid anatorni Lungs did not collapse on opening chest, about
5oz, clear flurd night pleural cavity  Dense adhestons at éach base, more matked
on the left side  Both Jungs d and hy t P at
margas where there were many larpe bullae, bases of each Jung friable, sechions
from nght lung sank in water  No subpleural nodules  In mid-zone of right

+ P -

Bronchi contaned blood stamed murus, otherwise normal Pulmonary artenies

Heart markediy entarged (450 G ) marked difatation and hypertrophy right
avricle and right ventricle  Pulmonary artery difated with muld atheromatous
change at its brfurcaston  Mitral cusps and chordae tendimae thickened with
rr’uw af hard rodules on valve leaf  Left ventncle much hypertrophied but not

ilated

Luee entarped, fatty, swollen, some cithosis  Veaous congestion of spleen
Kidneys 240 gy, capsules sdherent, shghtly granular smfac,gs congesid,

at

coriex not thmned  good mcreased |
Histolosical sechions  Lungs - some i pichy h hages
some of themofd  Acute hets, early by h Much prpment

of ta kinds, brown and black, withmn phagocytes the former gres the
{’russmn blue reaction k_)'g won, the hmr‘_rcmalxm Black More bl'zck than
. . ) . :

Chemical onolysls Ashe 13.20 per cent of dry weight. Total sibea. 028 per
centof dry weight  Free sifica 011 per centof dry werght  Fe,0, 1047 per
cent of dey seight

Comment Tarly nodular sihicosys with siderosss, emphysema, and conpesine
fash /\L fanly full report has bctntmﬂde m this case bevause 1t sugpests
A T LT e Y TR TR

L) . N [ L
v oL . ' . .
P .o
. . "
‘ ' v ' LI
) aen ' w
' LR o LR N

remarkably hugh  anandeterminable proportion of the ;ron w2y haematogenous.
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I FETTLERS AND GRINDERS OF IRON CASTINGS

o (23) Male  Age 51 years
ccupational fustory  Hand fettler of 1ron castings 1n one firm (F:

all hts wotking Iife (36 years) had never used pneu%mnc toolsm (Factory G)
) ' Y~ Y amonth
two long
. 199210
. hest was
E‘xagnosls

" a back
ground of fine reticulation and also areas of more mtense shadowing 1n the
right lower zone and over the upper two thirds of the left Tung Inthethrd

mtercosggl space may be seen an annular shadow suggesting the presence of a
= ' o ha ah 1
n aronne Large

Another

b nount of

fimd m the nght Both fungs dark with much venous engorgement [n
Throughout the

15 a large ragged

= lymph nodey at

te obiiteration of

art
1odules old and
recent pleurtsy present lungs markedly pigmented with much cavitation m
the left upper lobe and berculous broncho p 1n both lungs
espectally mn the upper lobes some fine emphysema  silicosis doubtful
Histological sections  (Fig 36)  Tuberculosts chiefly caseous moderate
degree of dust reticulation a few discrete nodules of silicosis  The follovng
note was made by one of us after seemng the sections 1 [944  They show
tuberculosts 1n many parts of the lungs but in other parts there are patches of
fibrosis not typical of either tuberculosis or silicosis It may be that these
areas are siicotic fibrosis modified by admixture of du ts other than free
silica
Clenmcal analysis  Ash 71 per cent of dry weight  Total silicn 133 per
cent of dry weight Fe.Q, 20 per cent of dry weight
~a har w th atyp cal
sea
fhan of
tuberculosts wad the indehnite SNAUOWS Sugges g + ¢ < station
were mussed by all observers until autopsy revealed the presence of tuber
culosis It 1 clear that the tuberculosis was Limted 1n area when the X 1ay
film was taken and that 1t had spread considerably i the six months whch

elapsed before the man s death

(24) Male Age 46 years
- ~ o fapndry
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History of illness  He had been in good health up to December 1938 when he
‘began to suffer from pains in the chest, dyspnoea, and a cough with black
. hat " T T+ T Tereturned

- - - = He had

. Y aber 1939
. gnosis of

X-ray examination 201239 Fine reticulo-nodulation over both lung ficlds
with ground-glass background Both diaphragms blurred and shadows more
concentrated over lower lobes Some massive shadows at base (7 patches of
broncho pneumonia)

Gross morbid anatomy  There were old adhesions 1a the lower part of the
night pleural cavity between the lung, chest wall and diaphragm  The surfaces
of both lungs, particularly in the upper lobes. were gritty to the touch In
addition several small hard nodules about 1 em in diameter, could be felt 1n
the substance of the tungs Emphysema was present over the apices of
both lungs The lower lobe of each lung was consohdated and small
pieces sank 1n water On scction 2 stmilar grtty consistency was noted
“The bronchial glands were enlarged and were darkly pigmented  The heart
was shightly enlarged but no valvular disease was found In the abdominal
<avity lymphatic glands i the region of the lesser cunature of the stomach
were shightly enlarged and darkly pigmented  The spleen was shightly enlarged
but of normal consistency The kidneys were congested  the other organs were
normal for lusage  Death was duc to bilateral broncho-pneumonia superventng
on pneumoconiosis of the lungs

Histological sections  (Figs 37 39)  Marked black pigmentation, most of
the pigment being 1n irregulasly shaped aggregates of phagocytes included m
<ollagenous fibrous issue, around and alongside pulmonary vessels and
abeolar walls  No defimite silicotic nodulation but at least onc prigmented arca
shows fibrosis which 15 tending to become circular rather than remain radial
Incinerated sections show that most of the black pigment 1y iron  Other parts
of the sections show the presence of a patchy purulent pneumonsa

Comment  Marked of dust L type, h 1
and purulent pneumonia In a paper by Dunner, L, Hermon, R, and Bagnall,
D J T inBnt J Radiol, 1945 I8 37 a description was given of the results
of radiographie examunations of dressers of tton castings in the same factory
Chemical analyses of the dust are also guen

(25) Male. Ape 85 years  Gnnder of tron castigs

Occupational history  Left school at 13 years of age and from then worked
as 2 prnder of won castings (with emery wheebs) 1n one iron foundry in the
Mudlands for 36 years  No other vecupation

History of ilness  Gave up work tn 1940 on account of il health  Tubercle
bacilli sud to hie been present in the sputum [ at home for 10 months
before hus death on 11 1 46

dutopsy  Wasted. clubbung of fingers and toes  Lungs - pleurae densely
adherent, ocdematous  greenssh black massnve fibrosis both upper halves of
Tungs, pumerous civties  Mediastinal plands enlarged and hard  Heart - nght
sd:d ditatation  muscle brown, coronary arterics and valves healthy

Histological sectiony Show (1) well marked conglomerate silicotse nodules
{n) squamous carcinoma and (1) some necrotic arcas showing a few typreal
tuberentous grant cells but no tubercle bacillt

Comment Masave silicosts panied by ouis
<aremoma also present

s,

celt
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(26) Male. Age 54 years Fettler of iron castings at one foundry for 40 years

Occupational history  Left school at 14 years and went as fettler of ron
castings to an 1ron foundry where he continned all his working Iife

History of ilness Pnenmonia at 40 years of age  Tubercle bacalli found 1n
sputum 1 1946 Dred 10 11 46

Gross morbid anatomy Well marked nodular silicosts with aggregations up
to 7 mch m d » bronch terminal no defimte
tuberculosis on naked eye examinatton

Histological sections  Marked tuberculo siftcosis, much tron pigment both
1n alveolt and connective tissue

Chermcal analysis Ash 622 per cent of dry weight  Total silica 1 58 per
cent of dry weight  Free silica 0 67 per cent of dry weight  Fe,0, 156 per
cent of dry weight

Comment Nodular silicosis accompanied by tuberculoss

(27) Male. Age 50 years. Fettler (barreller) of malleable tron

castings 31 years
Occupational hustory ‘_Frm?'\ 1209—1936 (ﬂc:pt:war service '109.‘1:‘;“1&?

N .
.

Autopsy  Acute pencarditis with much deposition of fibein and a large
effusion, heart generally dilated and hypertroplued, some coronary arterio-
sclerosis

Pleurae adherent on both sides, some effuston  Lungs black throughmﬁ
with large and small dark rubbery and gritty areas, the upper lobes of tht
berng almost entirely replaced by such areas, some broncho pneumonta Ilzrcsm
n both lungs Liver, marked chronic venous tongestion, spleen en arged,
dark and firm, kidneys congested, capsules stripped well ced b

Histological sections  The alveolar tissue 1s almost entirely replaced by 2
mass of r‘(g)ughly whorled conglomerate nodules some of which are plgment:!
others necrotic’ A section of a hulum gland shows that the lymphoid tissu
replaced by nodules resembling those in the fung These resemble the rm:;'
dust noduies seen 1n coal miners Other sections from lung show als? aor
bronchial and perivascular fibrosis with pigment like that of a dust reticula

Comment  Nodplar siheosis with congestive farlure and terminal broncho

pneumonia

(28) Male Age 44 years. Iron dresser at a firm in the Midlands
Gross morbid aratomy  Lungs m;’;slsne and solid, both showed extensive

diffuse soft fibross of nodular type All brone!

The tslbrosls was interspersed with numerous small excavations pr

tuberculous but possibly bronchiectatic

d, but not saccular
ht were dilated, but n Cably

. tae ¢ v yanious Stages

Comment Nodular silicosis accompanied by tubercolosis
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{29) Male. Age 61 years. Tron dresser for 34 years at firm in Midlands

History of iffness. Had not worked for 10 years owing to chronic chest
trouble, Became acutely 1ll 23339 and died 10 days later. No records of
<limeal or X-ray exammnation

Gross morbid anatony Vol fungs of phi hy , left
\ung adherent to chest wall, nght practically (ree  Both deeply pigmented and
showed patches of acute pleunisy On section, Tungs are deeply pigmented,
rather tough and oedematous with pus 11 the main air passages  Scattered tiny
areas of bronch o concl dence of silicosis or tubescul
Heart muscle labby Nothung noteworthy m other organs

Histologicol sections Marked pervascular and peribronchial fibrosts with
much black pgment, emphysema present, no tuberculosis seen A few small
non-whorled nodules of dust reticulation type found

Comment Minial dust with chronic and empl 3
Death from acute broncho preumonia

(30) Male Age 46 years.

e b oo on tnmmer sypoothing 11on castings.
. - 192210 1936  Left this work owing
- wrenfosis) and did vanous odd jobs

UL UE JIBANY UTORE QURn

History of itlness Went 10 a sanatorium for a period durning 1935 Admitted
1o hospital on 6 2 1946 and died 10 8 1946

Gross morbid anatomy  Shght clubbing of fingers and toes  Small abscess.
contarung } 0z pus in Sth left intercostal space  Pleurae adherent at both
apices, Ext ph T lous cavities at apex and base of nght
uppet lobe  Silicotic nodules widely distnbuted  confluent mass 1n right upper
Tobe Extensive canies of 5th and 6th dorsal vertebrae with abscess containing
{ oz pus behind anterior common higament

Histological secrons  Duscrete and conglomerate nedules of siicosis and
tuberculosts tuberculosts in vanous stages of evolution rom cascous foc and
areas of broncho-pacumonia to fibrotic nodules

Comprent Massive sihcosis with d by pul
1ub and h N to vertebral column

Y

111 STEEL MOULDERS
(1) Male  Ape 56 years. Steel moulder's fabourer

Occupational history  Had been engaged as a moulder's fabourer i a stect
works for 3 years previously he had worked as a corparaion labouret in the
sewers depasiment No other detals available

History of illness Hypertension for 16 years  1n haspitalm 1942 with cardiac
enlargement (B © §50110) Severe dyspnocen on exertion 3 years, orthopnoca,
Couph, Actem R 4ttt FOO -\ M

1241% ., o '
Pule % - - . i .
albumin - S o .
(80 per A v e e

Cheyne-u st ttprtation, dng gug 15 20

Autopsy Markedoedema No pleursteffusions Gross hypertrophy offeftvne
thcle, dilated Teft aurcle  Dilatation and hypertrophy night ventncle Coroneny
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Gross morbid anatomy after fixation  Marked generatised emphysema Only
moderate amount of black pigment in scattered aggregates no definitely
palpable nodules

o ' ! ' onchiectatic
b Shght but

Chemucal analysis Ash 2 90 per cent of dry weight  Total $10, 028 per
cent of dry weight Free 510, 022 per cent of dry weight Fe,O4 070 per
cent of dry weight

Comment Minmal fibrosts of dust reticulation type accompanied by emphy
sema and chromc bronchitis Death from broncho pneumonz, and myocardial
failure from hypertension

IV IRON MOULDERS
(32) Male Age 52 years Iron moulder 32 years

Occupational fustory  Employed as an wron moulder at one iron foundry
for 32 years, since he was l6~ycurs of age

11w a fecame
N

Gross morbid anatomy  (Autopsy 2145) Thich muco pus in the trached
and large broncht and reddening of the mucous membrane Early acute
pleunssy over right upper and mddle Iobes some old adhestons across front
of nght lung Right upper lobe uniformly solid, mottled grey cxudmglpus
The right mddle lobe was partly involved in a stmular pneumonia, lowet lobe
congested The left lung showed matked emphysema at the apex the whole
lung very d and oed Some but no fibrosts
wistole maked ey Tracheo bronchiol glands pizmented and oedematous,
mottled blue grey Dilatation of right side of heart, valves normal Petechal

' c+t pram Cloudy swelling of the
, chronic venous congestion Of
rmal The cause of death was

lobar pneumonia

Histological sections  Shight to moderate degree of emphysema of the left
lung, congestion and oedema of the lowerIobes Prgment 1a alveolar P““.%ﬁ"y"s
and in small aggregat 4 As e dibrgss
1 relation to pigoier -
no wharled lestons
aggregates 1s iron
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Chenucal analysis  Ash 267 per cent of dry weight Fe,0, 040 per
centof dry wesght  Totalsilica 04 per cent of dry weight

Comment  Minmal fibrosis of dust reticulation type accompamed by
emphysema Death from lobar pneumnoma

(33) Male Age 60 years Iron moulder 30 years

Occupational history Employed as an sron moulder 1n a Sheffield iron
foundry for over 30 years Died Dec 1944

Gross morbid anatorny Cachexsa carcnoma of the stomach producing
obstruction 2 1nches from the pylorus Lungs congestion and broncho pneu
moma of both lungs pleural adhesions both sides  slight emphysema some
pigmentation 1n aggregates but no obvious fibrosis on naked-eye examination
After fixation the pleura showed notable blue marbling the pigmented areas
i the Jungs were more emphysematous than the rest of the lungs There was
no sehidity to any pigmented area

- LI

Chenucal analysts  Ash 4 81 per cent of dry weight Fe,0, 099 per cent
of dry weight Total sihea 139 per cent of dry weight

Comment Minimal fibrosis of dust type with focal
Death from broncho preumonia and cancer of the stomach producing ob
struction of the pylorus

(34) Male Age 54 years [Iron moulder 24 years

Occupatior al hustory  Worked as 1ron moulder at a fonndry from 1920 -
1944 “Before 1920 he did farm labounng and was m the army between 1915
and 1919 Up to 1939 silica parting powders were used 1n the foundry

History of iliness  For 2} years before hus death he had suffered from ‘asthma
and bronchitis *  Admutted to hospital on 1 1046 and died the next day No
X ray exammation

Gross morbid anatomy Small lungs  Black marbled pleura the marbling
not bemng raised or palpable Marked emphysema mainly fine Black noduks
10 lung not palpable or doubtfully so  No evident tuberculosss

Histological sections Marked  pigment reticulation  Smallsulicotse nodule
hear oot of lung and some silicotic nodules sn lymph gland  Bronchiectasis
€mphysema  After incineration some areas show considerable amounts of 1ron
other areas only a little

Chemical analysis Ash 450 per cent of dry weieht Total sihca 0 89 per
<ent of dry weight  Free silica 057 per cent of dry weight Fe,0, 073 per
ceat of dry weight

Comment Slight nodular silicosts with marked dust reticulation accompamed
by emphysema and bronchiectatss

The following three cases 35 36 and 37 all came from the same 1ron foundry
(Factory K) and a full clinical and radiological examination was made of the
©ther moulders 1n the foundry (see p 133)
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Gross morbid anatomy after fixation Marked generalised emphysema  Only
moderate amount of black pigment 1n scattered aggregates no definitely
palpable nodules

Histological  sections broncho bronct
abscesses  Moderate amount of pigment much of 1t still in alveol: Slight but
defimte “dust reticulation >

Chemical analysis Ash 290 per cent of dry weight Total S10, 028 per
cent of dry werght Free $10, 022 per cent of dry weight Fe,0, 070 per
cent of dry werght

Comment Mimmal fibrosis of dust reticulation type accompanied by emphy
sema and chronic bronclutts Death from broncho pneumonta, and myocardial
failure from hypertension

IV IRON MOULDERS

(32) Male Age 52 years Iron moulder 32 years
Occupational hustory  Employed as an tron moulder at one tron foundry
for 32 years since he was 16 years of age
History of tlness He -
years but did not give
pauns in the chest and g
for the previous week
film was taken of his chest Died 1145
Gross morbid anatomy  (Autopsy 2145)  Thick muco pus m the trached
and large bronchi and reddeming of the mucous membrane Early acute
I rooamote = ~14 adhesions across front
« sttled grey exuding pus
pneumonia, lower Tobe
congested The left lung showed marked emphysema at the apex, the whofe
Jung very d am d; ome but no ﬁb.l'l’S‘s
vistble naked eye Tracheo b hal glands and i
mottled blue grey Dilatation of right stde of heart, valves normal Petechid
haemorrhages throughout the substance of the bramn  Cloudy swelhng of the
kidneys, small, toxic spleen, pancreas normal, chronic venous congestion O
the liver, bladder, stomach and intestines normal The cause of death was
lobar pnenmonia
Histologecal sections  Slight to moderate degrec of emphysema of the lef;
lung, congestion and oedema of the lower lobes Pigment in alveolar phagocyte:
’ +La s cnme tendency to fibrosis
»r radial and there ar¢

of the pigment 1n the

23 cnan For come

aggregates 18 iron
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Chenyeal analysis Ash 267 per cent of dry weight  Fe,0, 040 per
ceatof dry weight  Totalsilica 04 per cent of dry werght

Comment Mmmal fibrosss of dust reticulation type accompamed by
emphysema Death from lobar pneumonta

(33) Male. Age 60 years. Iron moulder 30 years
Occupational istory  Employed as an iron moulder in g Sheffield 1ron
foundry for over 30 years Died Dec 1944
‘Gro:: mm;lnd anator Cachexia, carcinoma of the stomach producing

m the lungs were mote emphysematous than the rest of the lungs There was
o sohdity to any pipmented area
” -

nly 1n the upper lobes, many
ua present 1n the lower lobe
. rarying age, the older showing
CEHILE CONIZENOUS UTOSIS, BV WHOLEU 101]114LIONS Seen

Chermcal analysts Ash 481 per cent of dry weight Fe,0, 099 per cent
of dry weight  Total silica | 39 per cent of dry weight

Cotrment  Mimmal fibrosis of dust type with focal emph
Death from broncho-pneumonia, and cancer of the stomach producing ob-
sfruction of the pylorus

(34) Male. Age 54 yesrs. Iron moulder 24 years

Occupational Justory Worked as iron moulder at a foundry from 1920 -
1944 Before 1920 he did farm labouring and was 1n the army between 1915
2nd 1919 Up to 1939 silica parting powders were used m the foundry

Hixtory of illness  For 23 years before s death he had suffeted from “asthma
and bronchutis™  Admutted to hospital on 1 1046 and died the next day No
X ray examination

Gross morbid anatomy  Small lungs  Black marbled pleura, the marbling
1ot beng rarsed or palpable  Marked emphysema, matnly fine  Black nodules
1n fung not palpable or doubtfully so  No evident tuberculosis

Histological sections  Marked ¢ pigment reticulation™  Small silicotic nodule
near root of lung and some silicotic nodules in lymph gland  Bronchiectasis,
emphysema  After incineration some areas show considerable amounts of iron,
other areas only a litvle

Cherncal analysis Ash 450 per cent of dry werght  Total silica 0 89 per
cont of dry weight  Free sifica 0 57 per cent of dry weight Fe,0, 073 per
cent of dry weight

Comment  Shight nodular silicosis with marked dust reticulation accompamed

¥ emphysema and bronchiectatis

The following three cases, 35, 36 and 37, all came from the same iron foundry
(Factory K) and a full chinical and radiological examination was made of the
other moulders 1n the foundry (see p 133)
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(35) Male. Age 32 years,

Occupational fustory Iron moulder 13 years Left school at 14 years of ages
for three years (14 to 17) worked 1 a coal put, for the next 13 years until 1942,
worked as a moulder m an 1ron foundry He left work on the 16th July on
account of chest trouble Dyed July 1943

Xray E: dul over both lung fields

Gross morbid anatomy Scattered tiny grey-black nodules, neatly all soft
In one area there 15 a subpleural nodule } inch in diameter which 1s rather hard
but not as hard as a typical silicotsic nodule  Inflammatory scarrng and some
pinhead white nodules at one apex Marked bronchiectasis and emphysema
at lower lobes of the other lung

Histological seetions  (Figs 40 and 41) Bronchsectasis, no tuberculosis
Emphysema and marked silicotic nodulation present

Comment Nodular sihcosis accompanted by bronchiectasss This man was
working on moulds for very small castings and was exposed to clouds of dust
from parting powder while 1t was bemg dusted on the moulds many times
dunng a shift

{36) Male. Age 32 years.
Occupational fustory  Iron moulder all hus working Iife (18 years) since
leaving school at 14 years of age

. P - hafaca ho danth

N

B
X-rap examination Films showed widespread nodulation with a grovnd-
glass background The individual nodules were from 5to 7 um 1 diametes
Gross morbid anatomy Lungs, widespread tuberculosis with some small
cavitses, no naked eye silicotic nodules
L2 0nd ~ond epotiane (Fio 420 No T
bu

ec

a case of 5IICO tUDLIUIUSIS  (upas =

given before occupational history was known) ) 196 er

! analysis Ash 46 per cent of dry weight Total silica

cerﬁhz'fn:;& welg)l)ut Free s:hcapl 05 per cen?’of dxgy weight Fe,0, 043 per

cent of dry weight

Comment  Stlicous d by tub
of mixed nodule)

it (silico tuberculous type

(37) Male Age 35 years
_ £a wde frr |7 veass

of tliness Complamed for years that the dust in the 1ouniuly s~

Histo
him Iéou’g)i'n In December 1945 became acutely 11l and died on 26 12 45 after 2
severe haemoptysts ot e ohdation
he lower

dscrete
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as 1n the nght lung

Histological sections Well marked nodular silicosis, lobar pneumona no
tuberculosis

Chemical analysis Ash 9 01 per cent of dry weight Fe,Q, 1 86 per cent of
dry weight Total silica 3 66 per cent of dry wesght Free silica 2 36 per cent
of dry weight.

Comment Nodular silicosis Death from lobar pneumona

(38) Male Age 63 years
Occupanonal lustory  Smce 13 years of age he was employed as an iron
moulder by the same firm for about 50 years Dry sand from the sandblast
chamber 1s stated to have been used at one period as 2 parting powder

History of illness  Admutted to hospital as an emergency on 30 6 46 with

a peri-urethral abscess and cellulits Died on 15746 No X ray films taken

of the chest while 1n hosprtal
' «

~ 1

tubercle bacilll. Many pleural adhesions especially over left lung the apex of
‘which was firmly adherent to the chest wall On removal of lungs the left apex
tore away revealing a large ragged cavity 6 X 5 X 3em  Dense interlobar
adhestons right Tung cut surfaces of both Iungs showed numerous scattered
deeply pigmented fibrous nodules separated by emphysematous lung tissue
Except for a portion of the apex and the anteror border the right upper lobe
was entirely replaced by a conglomerate mass of stlicotic nodules 1n which fine
white strands and eircles of fibrous tissue were visible to the naked eye all
nodules were of very hard rubbery consistence There were a few small caseous
nodules mostly in the left upper lobe Hypertrophy and dilatation of the left
ventricle

Histologreal sections  Silicosis of very marked degree with massive con
glomerations and scattered nodules Tuberculosis well marked but much less
extenstve than the silicosis

Chemical analysts Ash 40 per cent of dry weight  Total silica_1 2 per cent
of dry weight Free silica 06 per cent of dry weight Fe,O, 057 per cent of
dey weight.

Comment Massive silicosts accompanied by tuberculosis  Death from pen
urethal abscess and celtulitis probably secondary to tuberculous epididymitis

(39) Male Age 63 years
Occupational hustory  Employed as 1ron moulder and caster in 3 different
1ron foundrnes for 41 years (11 20 and 10 years respectively)
History of illness Developed pulmonary tuberculosis some years before his
death and attended the tuberculosts dispensacy Died on 29 345 from tuber
<ulous broncho pneumoma
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o , -

resembling coal miner s dust reticulation
ICommcm Nodular silicosts and dust reticulation accompamied by tuber
culosis

V SHOT AND SANDBLASTERS
(40). Male. Age 48 years.

Occupational history  Left school at 13 years of age  Errand boy for 3 years,
timekecper 4 years, shotblaster 10 years, road navvy 4 years, shotblaster 7 yeats,
Army 2 years 1914-18 war (shrapnel wound of arm and chest), shotblaster at
another steel firm 3} years crane dnver at same firm 2 years He had been
a shotblaster for 201 years in all

History of illness On 10 9 42 had an haemoptysis and attended a Tuberculosis
Dispensary where X-ray film of chest was taken No T B 1n sputum admitted
to a sanatorium on 2 1042 Seen by Silicosis Medical Board on 6 11 42 Com-
plamed of dyspnoea, cough and sputum On examnation he had scar of a
gunshot wound 1n left aullary region Died 812 44

X-ray Fine ling and scattered over both lung
fields with a woolly, ground glass shadow 1 nght outer sub-clavicular area.
(It 1s probable that this shadow represented the early carcinoma from which
he died 2 years later )

Gross morbid anatomy  Post mortem examimnation revealed a very large

cancer 1n the right lung breaking down 1n parts with much destruction of lung
A septic broncho pneumonta and marked bronchiectasts present 1

tissue
nght lower lobe with marked thickenmng of pleura over thus lobe No siga of
bercul marked of bath lungs with a fine nodulation suggest-
g early siicosis
Histol ! sections Sq celled and very marked oedema

of the lungs  No typical silicotic nodulation was present but there was defimite
collagenous fibrosss of linear and radial type in the areas of pigment aggregation
No tuberculosss seen
Comment Death from cancer of the lung and broncho pneumonta Fibrosis
A b .
nan s lungs showed
dust coxltrol 1 hx_s

s

-1

(41). Male, Age 45 years
tional history  Left school at 13 years of age
Ar?ngf.up’; l;cars Th);n went to a steel firm as a_ shotblaster (usmgw;ijw_l
and sand) until he gave up work owng to chest trouble, 20 years From e
1926 owing to slack trade in the steel ndustry he worked as 2 labourer o
road, 3 years

, farm labourer 5 years,
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History of :IIne:v{ In good health up to May 1934, consulted doctor on

arcamat AF cnms ~

vpwses L aug patly ano e right side  Percussion note tmparred 1n mudzones
Respiratory murmur harsh vesicular, rales night midzone postertorly, pleural
tub right base  Died 26 10 38

X-ray exammanon 7737 (See Plate 1X) Heart central not enlarged,
right diaphragm blurred, left clear, generalised fine wodulation with focal
emphysema, confluent opacitres left subclavicular regron 2nd night base with
clear areas suggesting cavitation

Autopsy  Pleural cavities 2t b d by fibrous adt Right
lung large and sold, caseating mass connected with abscess near the diaphragm
On section lung seen to consist of a mass of caseating tuberculous nodules,
many of them coalescing to form abscess cavities Remaining lung substance
hard and gntty with fibrous silicotic nodules Left lung showed extensive
caseation and silicotic nodules, some of which had become canfluent  Branchual
and tracheal lymph glands filled with pigment and hard gnitty matereal and
fibrosis  Three of upper abdommal aortic glands symilarly infiltrated

oo

peribronchial fibrosis was also present
Comment  Massive silicosss accompanied by tuberculosss

(44). Male, Age 32 years
Occupational history Shotblaster mn Sheffield steel foundry since 16 years of
age  No other occupation

Died January 1947
Gross morbid anatomy Vety extehsive tuberculosts o\{ lungs w:t%x_ chr?mi
T A T s N . sty

o tag e ahe amoy X

At least 1n part tuberculous  Emphysema of anterior lower parts of both lungs
/! 1 sections N single and il fibrous nodules,
most of which had a caseous centre and we ¢ obviously tubsrculous SoTc
<maller nodules posssbly purely stheotic  There was old as welf as recent tuber
culosss In a hilar lymph pland there was dissociation of agents, with defintte
purely silicotic nodules and purely tuberculous ones Incmerated mtlfm
showed only small to moderate amounts of 1ron around but not in nodules
Dhagnosts  sithco-tuberculosis 087
Chemcal analysis  Ash 750 per cent of dry weight Total silica per
cent of dry weight Freesilica 017 per cent of dry weght Iron as FesOs 016

per cent of dry wesght
Comment Nodular silicosis with tuberculosis

(45) Male. Age 46 years
Occupational hustory  Sandblaster for 10 years n a steel foundry

4 d; on
History of iliness  For 73 months p of ysp
zxcmolr)x’)andf for ziymomhs if cetrosternal pasn after 150 yards walk, relieved




Chap V

X25 Case 23,

¥IG 36 QUIESCENT TUBERCULOLS NUDULE MIXED DUST PNEUMO-
CONIOSIS

Case 24, Chap ¥

AR

NODULE OF MIXED DUST PATUMUCONIOSIS TYPE

FIG 37
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History of illness Died suddenly (22 147) from coronary thrombosss

Gross morbid anatomy  Fibrous thickening of pleura over both apices and
left lower lobe slightly raised small white hard plaques over remander Vesy
pigmiented fungs  Fanly marked emphysema with bullae antenorly Very
hard rubbery masses at both apices, roughly hemispherical 1 ynch diameter,
fused nodulés up to § inch m upper lobes, small nodules 1n lower lobes No
evident tuberculosis “Large black glands at hilum with hard areas 1n them

Hstologrcal sections  (Fig 43) Marked silicosis with aggregations of
‘nodules\Emphyscn_m, wn!: some fibrosis of alveolar walls Marked pigmen-

1
4 " -
Chenucal analysis Ash 787 per cent of dry weight Total silica 260 per
cent of dry weight  Free silica 069 per cent of dry weight Fe,0, 143 per
cent of dry weight

Comment Massive silicosts with emphysema  Died from coronary throm

0515

(48) DMale. Age 51 years

Sandblaster at a small arms factory for 3 years Prior
“browniag shop” of this factory

ad e oh synectoration, and shortness of breath
16 3 43 on admission ta hospifal
lyspnoca on exertion which had
r  He had had a cough for six

There had been no recent loss
¢ b lelr

' unds
- the

Occupational history
to that had worked m th
. fma e

sputum
L a1 A8 a fheaoe af hoth Tunes with motting
On discharge
ed and he had

sputal

st~ e both sides ex-
left upper lobe
inal glands pig
pencardial sac
aseous and cal
and abdonunal

e . N centa ond camalomerate nodules of silicosts m lungs
1ls) 1n lungs and hiver
* reulosis with termmil
dissernination
(49) Male Age 52 years.
Occupational history  Sandblasting and 2inc spraying [{
14 years st £
History of dlness  Ceased work i 1938 owing to che:
.awardcd{ompensanon same year Gradually got worse an
‘hospital 20 3 44 and died 28444

metal window frames)

rouble (dyspnoga).
d was admitted to



FIG 36 QUIESCENT TUBERCULOUS NODULE MIXED DUST PNEUMO-
coniosis  X25  Case 23, Chap V

FIG 37 NODULL OF MIXID DUST PNELMOCONIOSIS TYPE
X42 Case24,Chap V
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FIG 44  SILICOTIC NODULE EARLY CALCIFICATION OF
COLLAGEN FIBRES X42 Case 55, Chap V
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FIG 45  SILICOTIC NODULES WITH FARLY
CALCIFICATION EMPIIVSENIA
X5 Case 5 Chap V



FIG 46 SILICOTIC NODULE WITH CENTRAL NECROSIS
(NON-TUBERCULOUS) X24 Case 62, Chap V



SHOT AND SANDBLASTERS s
Gross mtorbid anatomty  Autopsy 2544 Pleurae  much lhxckcnct_l with

sections  Ext nodules of silicosss m tungs,
termunal fibnmous penicarditis
Comment  Massive sslicosis with emphysema  Death from congestion of the
fungs, pleural effusion, fibnnous pencardits and wongestive leart fature

(50) Male. Age 58 years.

Decwpanonal Justory  After vanous occupanons was a sandblaster for 16
years ~ 1903~1904, coal delivery, 1904 1905 restaurant assistant, 1905 (915,
cabmet maker's assistant  1915-1919 engaged n small krms manufacture,
1929-1945 sandblaster of motor engme castings {cabinet blasting with com-
pressed arr, wsing crushed funt and weanng protective helmet) Castings
cement, steel, brass, alumimium and gun metal  Castings rough cast before
they came to lnm bot often contained black sand cores  Shot substituted during
Tast 3 months of employment

History of tiness Examined by Sihcosis Medical Board i 1945 and
certficate of total disablement sssued  Had afways been healthy unt the last
SI% years since when he had been subject to recusrent chronic bronchitis  Lost
considerable time 10 winter owing ta asthma for which he was treated in hosputal
Dred 138 47

X ray exanunation. (See Plate X) 14846 Barrel shaped chest  Nodular
shadows distnbuted throughout both tung fields, the mdividual nodules not
being very dense  Nodules more closely sewn in basal ateas  Whole film has
a teanslucency which suggests the presence of emphysema

Gross morbid anatomy  Autopsy Clubbing of fingers and toes  Pleura
Mancandia oo 2 aes e wnadinba  Butes malmanarg masm heaacht shawed

Histologieal sections Lungs exhibited discrete and conglomerate nodules of
sslosis together with tuberculosts 1 various stages of evolution  Guant cell
systems of tuberculosis 1n byer

Comment  Nodular siheosss and focal emphysema accompamied by tubet-
<ulosss (pulmonary and abdominat)

{51) Male Age 58 years

Occupational Histors Employed at one factory (Foundry T} for 36 years
ﬁlm 26 years sandblaster, last 10 charge hand fabourer emptying emery tanks
o

History of iitness  Became ol 2 years ago frequent attacks of broachitis

© other details

Gross morbyd anatoryy  Well marked clubbing of fingers. evidence of pneamo-
€ontosts with cardiac failure, lungs referred for section, they showed nodufar
sihicosts wah confluent areas, thickened pleusa on left and congested bases

E
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Histok ’
al sections Congly nodules of sl
coss and pneum
Hilar gland also showed conglomerate silicotic nodnles P o
Comment  Nodular sthicosts with
confluent areas a
hepatization stage nd preumon 1 red

{52) Male Age 62 years
. ﬂo cupat ﬁl:umr) ,|° db 1932 19:_&7 Waered‘_El?ncn o cab_m.edt
fimshed
ceased
occupations

Gross morbid anatomy  (Abstract of autopsy report) Pleura recent pleurisy
over lower parts of pleura on both sides with scarring and contraction of vis
ceral portions over upper lobes Lungs Many emphysematous bullae trachea
and mun broncht filled with muco pus, bronchiectasts both lower lobes,
nodular silicosss 1n all lobes  Heart dilated, no valvular lesions

Hustological sections  Lungs showed many conglomerate nodules of siircosis

Comment Nodular sithicosis with emph and bilateral bronch

(53) Male Age 53 years

~ Anct ad at1hehagan wnrk

from dust on account of silicosts
History of illness  Diagnosed silicosss 15345 No further details available

Dred 16 12 1946
Gross morbid anatomy  (Abstract of autopsy report ) Marked oedema of legs
Piera verv dense adhesions at left apex and over anterior portions of nght
e — % amnar

Histological secttons Massive conglomerate nodutdtion ot 5 wusis  wt

marked perivascular and peribronclual fibrosts but lttle prgment

Comment  Masstve sthcosis with emp tern mn 5
heart failure and anasarca  This case llustrates the rapid onset of silicosss 1n
sandblasters There was only § years exposure

(54) Female Age 41 years Married woman, six cluldren

Occ ! fustory db at ar factory in World War I
Length of service not known

Hstory of llness  Good health unuil a few weeks before death when she had
a severe haemoptysis  No tubercle bacilh found on repetted examination of
sputum Died 1n hospital after severe haemoptysis

X ray exanmnation Reported as fibrosss of lungs
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sthicotic nodules

Histological sections N discrete and nodules of
sil cosis and caseous areas in lungs

Comment . Massive silicosis d by
Ths 15 the first woman sandblaster known to have died from siwcosts

(55) Female Age 36 years

Occupational fustory  Sandblaster at an sron foundry from 16 to 29 years

of age (13 years m all) Ske then married and moved to another part of England
and had done no other factory work

History of dllness  Seven years later (1n 1948) she became acntely 1l and died

g\ M;y 1948 During the seven years she had become progressively short of

reat]
Lt ~aftheBapers lower limbs oedematous
€

. . . - ght

. B . - alte

- med

. ower

. . - ung

. Zhitty
FR— = »d nodufes of
Ny tules appeared

fibrosis
10 be calafied and were difficult 1o cut
A mass of fibrotic Jymph glands in the splemic pedicle
Hustological sections (Figs 44 and 45) Penvascular penibronchial and
some penalveolar fibrosis many conglomerate nodules of siicosis pleura
N T4 pawad lace affected portions of the lungs show congestion,

- . - 1s but there were one or two

- ting healed tubercles  Within

haematoxyhn as though some

. ' v - Ach 2272 percent of aited lung Total sihica 042 per

- ined lung Fe,0,, 0 11 percent

- - - - = g Phosphorus 3 70 per cent
at dred tung

Comment Conglomerate noduldr siltcosss with pentvascular, peribroachuat
and penialveolar fibrosts  This 15 the second death from silicosis 1n a woman
sandblaster to be reported

(56) Male Age 36 years

-~ #1 an Fmnloved 1n an 1ron foundry for last 16 years of his
H 1 approximately 3
' N » 3 years as super
. . . - of small amounts
y shovel under a
. . . 136 Probably had
. 1 out by propeifing
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the sputum towards the end of tus illness Died 7440 In receipt of com
pensation

Gross morbid anatomy  (Abstract of antopsy report) Fingers clubbed Pleura
adhestons at both bases Lunes Massive silicosss myolving alf lobes emphy
sematous bullae both apices old dry cavity 1 right lower lobe

Hustological sections  Sections of lungs showed masswe conglomerate noda
lation of silicosis no evidence of tuberculosis

Comment  Massive silicosis with bullous emphysema and dry cawity of
1mndolent tuberculosis

(57) Male Age 35 years
- .

never took any precautions

History of 1
pneumonsa m
Admtted to
sihicosis No
disease of lung was also discussed
charged 291134 Re admitted cy
on the following day
A ray evannnatior  Film taken in 1934 showed advanced silicos:s with sus
picton of pulmonary neoplism as well
Gross morbid anatomy ~ (Abstract of autopsy report) Pleura old adhesions at
both bases, with extensive subacute pleurisy Ll‘mgs very ‘:{“""ff"f_f“,’ff.":l}f’:

H stological sections Pleura was enofmausly thickened Wilit LUL w uves
here and there contained collections of leucocytes the fibrin was begmmr:jg to
orgamize with formation of collagenous fibres and new capillaries In deep
Iayere of nlet ra stlrcotic nodules were present et

s

pneumoma Miwuws u pa e
'

newhat unusual distribution

lobes) with munimal tuber

and broncho pneumonia

(58) Male Age 55 years
£ - ¢ =38 years,

obs the
1rubber

lasting
tus had
vith ex

dizenosed. Dhed 9443
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X ray examinauon Report stated Long standing siicosss with signs at
nght npper lobe of Ttuberculoss ? collapse

Gross morbul anatomy  {Abstract of autopsy report) Plenra old adhessons
at left apes recent pleunsy at base, Lungs Massive silicosts right and left
upper lobes with nodules 1 lower lobes, subpleural nodules also emphysemy
of focal type, fibrocaseous tuberculosis in both upper fobes and night fower,
with cavities in feft upper fobe, area of terminal pneumonia in left Jower Jobe

H ! sections N i of fungs firmed the
presence of tuberculosts  conglomerate nodufes of silicosss some of which had
caseous centres, numerous ashestosss bodies were found also but the histo-
logrcal picture was that of typical sihicosis with tuberculosis hilum gland
contained conglomerate nodules of sihcosis aimost entirely replacing normal
Iymphowd tissue  Aorta showed extensive colfagenous thickening of media
and round cell infiltration of vasa vasorum

Comment  Masswve sthicosts with h d by
and syphilis of zorta  Termunal pneumonin  Although typical asbestosts
bodies were found 1n sections no mstory of exposure 10 asbestos could be
obtained

{59} Male Age 42 years
Occupational hstory  Sandblaster for 25 years at Foundry N
fhistory of iflness  Three abdominal operations for gasttic and duodenal
ulcers  No detanls of chest iliness untit admission to hospital October 1945 with
septic pneumonta from which he died
Grass morbid anatomts  {Abstract of autopsy report) Traches and mam

bronchi filled with muco pus  Pleura Dense adhesions lower part of left and
aneal nart an Af roht car L ma e AR ames med bl L oad .

mentngitis

I sections  The ges and pus from the basal lung cavity
contamned tubercle baclh and streptococet  Discrete and conplomerate
nadules of sdicass were present m the fung tssue

Comment  Nodular silicosis d b; ) Yy with
dissernation to meminges and a terminal streptococcal tnfection of a tubers
culous pulmonary cavity

(60) Masle Age 31 years
Oceupational kastory  Sandblaster 1927-1933 followed by 1} years as zine
sprayer  Further details not known
Hrstory of diness  No details known  Examined by Silicosis Board 29.9 36
and certificate of total disablement on sccount of silicosts accompanied by
tuberenloss (sputum contamed T B Y 1ssued
-~ P N . . .

" .
©L 31ikos)s ana tuperculosss
Comment  Nodular silicosis accompanied by pulmonary tuberculosis with
cavity formation  Death from congestive heart fallure

e

L s
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VI MISCELLANEOUS

(61} Male. Age 47 years

Occupational hustory  Descaler at steel foundry for 14 years Previousl
had been a bricklayer (houses) Descaling 1s the removal g,f ron oxt?)‘tl:l sc:h):,
fro;? cag!m&s by dipping them 10 didute HCI

istory of Miness Dry cough for past few month d

thrombasis tn Feb 1947 nihs. Dred from coronary

G;ax.\' r:mrbni anatomy . Marked generalised emphysema Pigmentation only

‘markes more 1n the areas of pigmentation

go very defimte palpable nodules Hilar glands somewhat enlarged, black and

rm

. fi5tole ! sections Emph Bronch Signs of fatture
‘. - - Tt =t - =" nbron-
Pigment
045 per
- + 030 per

cent of dry weight
« o - . .. emns ad b by,

.

(62) Male. Age 61 years,
QOccupational history  Furnace bricklayer’s labourer for 25 years 1o a steel
foundry No other details avarlable
History of iiiness  “Chesty” for many years—bad cough and dyspacea
unable to work for 5 months before his death m January 1947
Gross morbid anatomy  Emactated  Large left empyema Marked oedema
T =t ==~ TMatad vkt heart  Chronic venous congestion
irly soft There werea
Hilar glands moder-

After fixation, pleura over right lung was biuc videx, 1nottled with fine white

spots
Pcl’{::ra[z - 12 2 an o Ventie nadles In
lungs anc .
culosis
Chenu
c:x:itof d Jgh . Kl
of dry weight
anmeni Early nodular silicosts with dust reticulation, emphysemn and

bronchiectasis  Died from purulent empyema

(63) Male. Age Gf years
Occupational Tustory Core maker 1n an 1ron foundry for 40 years At the
present time only non siliceous parting powders are used in the foundry "
History of dlness Admutted to hosputal 1 1246 with a hustory of cough an
dyspnoea 6 months, weakness & months, loss of \\e]g,h]t (28( lb(s m8 (w:vle;t:).
1 pamn and constipatzon 2 weeks  Previous cholecystectomy  Ch
§b¢iommaop e of bronch and collapse of nght lung  Died 1212 46
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Voam poma st am DI AL D ke A anhervm wremal faft ahos wad e

Gross morbid anatomy  Severe emphysema and Bbrosts, chronic bronchi-

lung very uncven and of foose spongy sexture with scattered raised o
WA stnt mm Alans the n e b nae | men ATa o ae =

nodes, no caseation or caletfication  Other organs showed effects of venous
congestion  Theye was shight hypertrophy (0 5 em ) of night ventricle

Laboratory imestganion  Only the feft lung was recewved  After fixation ths
stiowed a beauniful blue grey motthng of the pleura

Histols ! sections h Severe  broncho-

some of 1t No evident Fibrosis mostly of

inflammatory (infectne) type a little fibrosis of dust reuculation” type, no
silicotic nodulation  Much of mgment 100 opague to stain, mamly in intra-
alveolar phagocytes, incineration reveal d that most of this pigment was iron.

Chenucal analysis  Ash 407 per cent of dry wesght  Toral sshea 042 per
cent of dry weight  Free sshea 035 per cent of dry weight FedDy, 056 per
cent of dry weight

Camment  Minsmal fibrosts of dust retscufation type accompanied by emphy-
sema and bronchiectasss  Death from broncho preumonia  The case tHustrates
the low silicasis fisk to coremakers who do not use sitea parting powders

{64) “Male. Age 38 years.

ldusty jab)  As iron mouldey probahly vsed sihica parting powders, but no
definite mformation on the pont  bron moulder 16 years  Steet furmiceman
aears

Famuh histors Nl relevant no history of tuberculosis
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Previous health  Appendicitis at 15 years of
s w37 v ofag%) ¥ age pneumonra (10 months
History of tlness Recalled 1o army m 1944 but broke down in health
X rayed, pneumocontosis diagnosed and discharged  Since then became in
creasingly short of breath with paroxysmal cough and pams 1 the chest Duag
nosed as having silicosis by Silicosis Medical Bowrd on 28 545 Dred 11 648
X ray examnation  (Plate XI) 25545 Generalised coarse nodulation
both lung fields with coalescence both upper lateral zones No shadows sug

Large tuberculous

nght lung  Tuber

' tons with copfluent
areas throughout both fun,

Histological sections (1) from lower lobe Jeft lung and (1) from gland
Both showed extensive tub and nodutes
of siftcosts

Comment  Silicosis and tuberculosis  This man had been employed n two
occupations 1 eich of which there s a sk of shicosts. He was emploved
longest at 1ron moulding {16 years) and only 3 years as a steel fumaceman It
15 likely that the mam exposure to the dust of free silica occurred dunny his
employment as an 1ron moulder

Discussion
- v 4 ~peno
demon
- ' an four-
fifths of our cases showed nodular siftcosis and aboul one-uplu 1 aws Mass v&
silicosis

Nodular silicosts vatied greatly in degree in different lungs and we have found
1t impossible to devise any classification that would grve an accurate assessment

of the extent of the lestons We have therefore been c'nnltcntht‘hAa sx/r‘ng:lc
. o fog

masses they occupied the ¢
nften h meryﬂ As a rule their cut surface was smaoth and g,lossy lh::hm;t;;z:
L

volved 1n a tuberculous or olel piith v b v
uncommon to find masswe sthicosts Without smaller nodules bemng present m

other parts of the lungs
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“Dust reticulation™ was recorded in 22 cases, 1 7 of which no nodular sili-
costs was demonstrated These figures understate the frequency of the con-
dition because many of the case reports date from a period before this type of
fibrosis was recogmsed as an entity Furthermore 1t was often not recorded
when other gross lesions were present

‘Dust reticulation” 1s 1n our view an unsatisfactory term The word “reticu-
lation” was used as long ago as 1853 by Busk and Huxley, in therr Englsh
edition of Kolliker's Manual of Human Histology, (") to describe a net like
distnbution of connective tissue without reference to ongin, and the word has
been frequently used in this sense since that ttme  Snow Muller, (¥%) employing
the new silver fechnique, noted the formation of reticulin 1n pulmonary tuber-
culosis m 1923 and 1t 1s now recognised 1n other forms of non ndustnial fibrosis
of the Jungs Moreover, the lesion as seen at autopsy does not consist mamly
of reticulin but of collagen fibres which do not statn black with silver and 1t 15
these fibres which are chiefly for the of y
function during life Laslly‘ the word * " 15 used by radiol
to describe a particular pattern of shadows in the lung and there 15 no
certamnty that these shadows accurately represent fibrosis as seen by the morbid
anatomist

At the same time a pathok 1 term 15 needed to d the
charactenstic dlsmbu!mn of) r:ncu]m and colla, g:n found 1n the pneumoconioses,
VIZ 2 per it ar

of
cells, fibres and dust particles growing mnto Inrge 1rregulzr patches 1n the later
stages of the disease but without the sharply defined whorled nodule of classical

are mixed, and for the purposes of this memorandum “muxed dust preumo-
conosis’ appears to be the more suttable term, though we recogmse that 1t
would not apply to some of the experimental lestons produced by pure dusts
The imvolvement of the hilar lymph glands s an almost invanable finding 1n
silicosis and 1ts frequent presence in our cases needs no special comment.
Eea ke fin b de e TR

Tno cbm ca ¥ afm e enelance -
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The histological features of the silicotr
D Tis the%v e the silicotic reaction foltowed well recognised
to silver impregnation
ltke strands of old wet 1 |
attempt at whorling and 1ts irregular outline was not as prominent a feature as
i the Jungs of coal workers and the typical medusa-head type of nodule of
these latter was rarely seen  There was, however, pertvascular and pertbronchial
deposition of reticulin and collagen fibres as 1s scen n the lesion of dust reticu
lation, though 1t seldom reached an extreme degree  Asstated above, we believe
this to be a feature of the reaction to a great number of mixed dusts and we
prefer to call 1t * mixed dust pneumocontosis *

The silico tuberculosis found n this series of cases was similar to that des-
cribed by others and the nodule 1s an obvious compronse between the two
and the sihcotic type of whorled fibrosis

[ ARl et

of tut

specific of dust As 2 rule the noautes o1 Lol
tuberculosis had more concentrically arranged fibres and these were thinner
and more delicate in appearance than the sturdy rope like stram;ls of 'hi well

£oea

developed silicotic nodule
particles though when vi¢

£ 4% ~atnns o the dusts inhaled and their mixed
=re difficult to evaluate It 1s

ely black m transwmitted Light

= vy vwmoararon oxide  Inhaled iron
ssam ferro

i to give an

herefore that

vas by exam

1ning incinerated sections 1n reflected LBUL 1L was wuku sy o B0 find that
much of what one took to be carbon remained as a yellow, orange or red pg-
ment In our expertence this 1s true not only of the lungs of foundry workers
- — ~e o Cevetalline stlica was demonstrated

sections viewed in polansed

1ch were not crystalline silica
Jarly polyhedral scale ke or

n but were mainly combustible

wmular to the strucl%%s“)d(cs)

dl s vy 1y see (*")and by Walliams ( 92
fnﬁ?l%%; ¥y and also’m’lhe Tungs of graphite workers by Harding and Olnver

N

£104QF r107

+
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this method (and of others) but in our experience 1t gave useful answets

Pulmonary complications of sificosts and puxed dust pneumoconiowts  Tuber-
culosss as a complication of silicosts and mixed dust pneamoconiosts has been
discussed above but there remain some other complicating tung diseases which
desenve mention

Bronchial carcinoma was found in three cases with silicosss  This finding
accords with the high mcdence noted in other sitheotic groups 1t must be
remembered, howeser, that e are dealing with a speeially selected group whose
lungs were more closely examined than those of the general population

P ar:_d broncho-p occurred s r}cnn:nal event 1 x‘s

Other complications Atheroma of the cotonarty arterses occurred 1n 6 cases
(2 with sudden death) and only one case of vatvular disease of the heart was
Tound  Nephrits was preseat in 4 autopsies  Stagle examples aof ceceheal
haemorrhage, gangrenous appendix with pentortss, B Colr mfection with
haemolytic jaundice, adherent pencardium and peptic ulcer were also recorded

CONCLUSIONS
The lungs of workers in iron 1nd steel foundnes examined show & preamo-
conioss resultang from inhalation of mixed dusts The sifica in these dusts
plays a preponderant part and frequently produces the typical appearances of
nodular and masstve silicosis  The won and other constituents, however, tend
. e - - EhdH B B

Wales coat-workers
Of the sequelae and

oms, Sank opey E

o,

Wis 3 common t (s 3t 15 1adeed of practicatly att
preumoconioses) Both bultous and focat emphysema were found, but the latter
Was not as conspicuons A feature 3s o 1s 1y coat-wotkers

Emoh

ttom another cause
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type We have been able to include only one furnace bncklay.er s labourer in
the sertes but he had early nodular silicosis with mixed dust pneumoconiosis
Ewvidence presented elsewhere 1n this report shows that furnace bricklaying and
dismantling may lead to silicosis

Our one case of a carbon arc welder who had worked 1n a steel fettling shop
1s 1mportant 1n that he developed slight stlicosis and widespread mixed dust
preumoconiosts after bemg exposed for 34 years to the dust mn the general
atmosphere of the shop



CHAPTER Vi

RECORDS OF PULMONARY DISEASES
IN FOUNDRY WORKERS

BY A )} G McLAUGHLIN AND C L SUTHERLAND

The following information vovering the penod 1931 1947 about the occur-
sence of wndustrral pulmonary disease in foundry workers has been collecied
from the files of the Factory Department and of the Stlicosts and Asbestosts
Medical Board  Owang to the fact thit sihcos:s and pnenmoconosss are not
wotifiabfe under the Factories Act the Factory Department depends on such
sources of information as the Regutrar-General who tutnishes to the deparis
ment the names and occupanions of all cases dying from fibrosts of the langs,
Secretaries of teades untons who submut the names of their members who have
been diagnosed as having stlicosts or other fibrosss of the lung and soms
medical practitioners who are under the smpression 3 ¢ mdusteal fibrosts of
the lungs1s notifiable  Indisidual members of the Medscal Branch also discover
cases duning thesr wisits to factories or through coutact with hospital ‘smﬂ’s,

the sthcosis, or p p schemmes  As far as
foundries ate concerned, only sieel fettlers or dressets t steel faundries come
under the schemes a1 present and wron foundry workers do not  Sand ~or

SOMmE namcs oceutring 1n one fist and not : the other  1tis probadle, hn\cewr:
that some cases do not come 1o the notice of esther department

FETTLERS OR DRESSERS OF STEEL CASTINGS

Between 1931 and 1947, 81 fettlers or dressers of steel castings died from
silicosts with or without tuberenlosis The figures year by year, are ghen in
the followng table —~

127 -
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130 RECORDS OF PULMONARY DISEASES

from proceeding with their claims on account of this legal defficulty The
great increase in applications and certificates 1n 1942 came manly from one
firm where the sandblasters and fettlers were X rayed at intervals  On the
findings they were recommended to change their occupations and n due
course made applications to the Silicosis Medical Board  But apart from this
there was a general mcrease of cases certified as having silicosts 1n the Jater
years  Anather factor tn the increase of cases of stlicosss 13 the use of pneumatic
tools instead of the older method of cleaning the castings with the hand hammer
and chisel In some foundries the pneumatic chisel was inttoduced about 1913
but 1t came into more general use 1n the late 19205  Nowadays few fettlers of
steel castings use the hand hammer and chisel A casting can be cleaned more
rapidly with 1 pneumatic tool and 1n consequence there 55 2 great evolution of
dust Further the pneumatic too] imparts a much heavier blow to the castings
and the sar . s T a1~ aae
a great inct

side the ¢

was a mark

and ant gl

the war

steel fettlers will probably not be seen for about [¢ - 15 years

IRON DRESSERS (FETTLERS)

Over the same period (1931 - 1947) information was obtamed about 7
fettlers of 1ron castings who died from silicosts With or without pulmonary
tuberculosss (4 stlicosts 3 silicosss and tuberculosts) These deaths occurred
3n 1935 (1 case), 1937 (1) 1938 (1) 1939 (1) and 1944 (3 cases), only one of
these a fettler of malleable 1ron castings was seen by the S:I\cosxs‘lv!edxcal

N - '
previously stated, workers mn iron toundry processes au UL LOLIE UNULL Lut

sthcosis compensatlon schemes

Tn the section on pathological investigations will be found descriptions of 7
more 1ron dressess or grinders who died from various lesions of the Jungs

L Iron fettler - died from tuberculosis with some silicotic nodulation
2 Jron fettler died from broncho preumonia superveming on paeumo-

COMIasIs
3 Grinder of iron castngs - died from caremoma of the lung and sthicoss

4 Iron fettler — died from tubesculo sihicosis
5 Fettler (barreller) of malleable ron castings ~ died froma typical silicosss

ust pneumo-
1 ruxed dust

OMI0SIS
pneu'moc 4L a7 ancne 7 fatalities occnrred 10 men who had had a mixed
yrass castings dresser, died
44, an rron castings dresser
of death being sihcosss

Non fatal cases amongst 1ron dressers and guude:s of pneumoconioss or
silicosis with or without tut )] are given n the 2 list




13

14
13

36

1

Year
1938

1936
1937

1917
1937

1918
1939
whH
1941
191
1933
1945

1946

1946
1946

1346

1946

TRON DRESSERS

Age Foundry Exposure
12 Tron Poundry, Birmuagham ¥ years
36 Malleable iron Foundry Walsall 16 years
61 Tron Foundry Willenhall 40 years
36 Malleable Jron Foundry Walsall 16 years
3 Iron Foundry, Walsall 16 years
70 Maheabl, Jron Foundry 48 yeurs
agenham
43 1son toundry Birmungham 22 years
27 Iron Foundry Dagenham 4} years

44 Malleable lron Foundsy Derby 16 years

57 tror Foundry Stamford 20) years

33 Senes of lron Foundries  Lutan 42 yars

41 Malleabl. lron Foundry Tipton 22 years

41 Malleable fron Foundry Tipton 22 yesrs

39 Tron Foundry Dagenham {9 years

k] 1ron Foundry Stowbrdge 12 years

54 Malleable Iron Founiry Detby 38 jyears

1ron Foundry West Bromwich 33 years

are gnan 1n the following list —

1

s

Year

193

193

194

992

134y

Age Foundry

W Moxed Foundry
Walsalt

47 Mused Foundry

(T, London

$s  plted Foundry

rough

51 Mixed Foundn

TPeretborongh

‘M wed Foundry
Peterdorough

Exposure

Sorfuse grnding sron aod
stoel M yea

131

Diagnosis

Silicosts
Silicons
Sificosis and
ubercutoss
Silicosis

Prenmocuntosis
7 Sthcosty

Silicosis
Pneumoconosts

Pneumocomosis
Tuberculoss 7

Paeumnocomosts
Preumocamans
Pneumoconiosis

Tuberculosts and
PRCUMOCOUIONS.

Tubereulosis 7
and pheumoconions

Preumocomosis.

Pneumocomiosts
? Sikous.

I’Mumocemosu
7 Silicar

Pneumocamiosts

Records of the followine non fatal cases 1n men who had raxed exposures

D agnouis

Preumoconioss
and

Sandblasting tron 4 years,
Furnacerman steel § yeary
Grinding _steel 3 years
Moulder 3 years

Jron and Brass fcll\e{ W yeary
Steel fetther T

1ron fettling 33 years
Sweel fetthng 3 yan

Tron feiling 24 years
Steel fottting 4 years

Sileoains and
Truberculons
Silcnsis

Sihicous

Early wilicoss
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Steal MOULDERS
teel Moulders  No cases of silicosis or silicosts with tube
reulos:
the records of the Fgffory Dcpart‘ment or the Silicosis MedxcaluBo::srgppIc: rz];:
. Taa S ¢ ' oulder
i whose

TABLE XL! IRON MOULDERS — DEATHS FROM SILICOSIS ETC

Year f Stheosrs | Silicosis and ! Total Remarks
Tuberculosis |
93 | - | * Tron moulder s labourer
0 B
wy |~ = S
1934 1 L — [ 1 [
1935 / [ J
1942 i
1943 | = |0 | Desnbedin Chap V
1924 ~ | 2 2| +Desenbedin Chap ¥
1945 1 3¢ I 3 . T::p"" these cases described 1
1946 2 '} = f 2 * One case described i Chap V
Totals 6 | s j 10 J

Inaddiion 15 non fatal cases of pulmonary disease amongst iron moulders
have been investigated Details are given in the following hist —

Year  dge Fudr Exposure Duagnosss
] 1937 5 Iron Moulder Malieable Iron 38 yeurs  Preumoconioss
Foundry Walsall " Silicosts

2 1939 20 Ast_;uI;I:’Li,ld‘l;c%;llcnblc Iron 3 years Pu!‘o"slgn"nglfm?sblcsmu
3 1944 52 Tron Moulder Witlenhall 30 years  Stlcosts
4 1944 43 Iron Moulder Leeds 25 years  Sthcosis
30 years Pneumoconsosis

1945 47 Iron Moulder Tipton
7 Sificosis,
6 1945 42 Iron Moulder and Caster Walsalt 20 years  Silicosis
7 1945 4 Iron Moulder Luton 17 years  Sthcosis
LA
wf 1944 8 Iron Moulders m Jron Foundry (see below) Silicosis
i
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The first 7 cases d of chest and the 8 were
d d on foll g 3 deaths from silicosis amongst

g an 2

ston moulders 1n the foundry
It 15 not suggested that the small number of recorded cases of silicosis, tuber<

A An amA e e ammn ¢ canes ant ol thaca bk ha nonne cend A

ne of us (A1 G McL ) with K Biden Steele examined the other workers in
the moulding shop 21 moulders and 13 assistant moulders The following 15
a summary of the results of the investigation (Report dated 24 11 44)

1 Of 21 moulders 1n this iron foundry 8 have contracted silicosss In all
8 cases there 1s X ray evidence of nodulation

2 Ten cases have X ray reticulation and 1 2 of these a clinical diagnosts of”
silicosis 33 probably justified

3 One moulder has fibroid pulmonary with In
addition his X ray film shows reticulation

4 Two moulders have an X ray appearance of increased linear striation
but they had been exposed to the dust for less than 10 years Another moulder
with a 7 year exposure showed early X ray reticulation

5 All moulders exposed to the dust for 10 years and over show X ray
evidence of reticulo nod or. nod Tn all these cases
the tolerance to exercise 1s reduced 1n varying degree

6 The exercise tolerance test appears to be a useful method of assessing the
extent of lung damage and the degree of disability

7 Of 13 assistant moulders those exposed to the dust for under 2 years
show no abnormality In those exposed over 2 years the X ray appearance 1s
that of increased inear stnation or (1n 2 cases) early reticulation

@ Thasa ca af tha mna mapan a Fa owd ntha o en 14 o

dust mhaled

9 Tt)s suggested that under these conditions a diagnosis of silicosis can be'
made when the X ray film shows reticulation with little or no nodulation,
when the clinical features, including the estimation of the tolerance to exercise,
are also taken 1nto account

SANDBLASTERS AND SHOTBLASTERS

tas well known that sandblasters are exposed to a sertous nsk of slicosis
with or without tuberculosis and that the discase runs 2 more acute course than
n any other silicosss with the p of the manu-
facture of abrasive silica soaps  Further reference 1s made to this pownt on
Page 222 The introduction of steed shot instead of sand for the blastimg of
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castings together with the introduction of better methods of dust control, has
smaterally lessened the silicosis risk by reducing the amount of free silica 1
the air

The following tables show the numbers of sandblasters commng to the notice
of the Sthicosis Medical Board since 1931 It should be pointed out that not
all of these are workers 1n foundries, but the process 15 essentially the same in
all industries  In foundres the castings are blasted to remove adherent sand
and scale, whereas 1n other industries clean articles may be blasted for such
purposes as the etching of glass, to prepare the surface of metal articles prepa-
ratory to the application of paint and vitreous enamel and to secure a smooth
finish

TABLE XLIl SAND AND SHOTBLASTERS APPLICATIONS FOR CERTIFICATES OF
DISABLEMENT

I Total Disablement from
Year Refusal Total
Silicosis | Stlicosis and
Tuberculosts
1931 1 - - — 1
1932 - 3 1 6 3
1933 2 - 2 2 5
1934 2 2 3 3 10
1935 7 !t 2 1 4 14
! 2 13
1936 3 6 2
1937 4 1 1 8 14
1938 3 l 4 2 5 14
1939 1 | 3 1 3 8
1940 3 ] 1 1 2 7
.
1941 5 3 1 3 1
1942 2 — 1 5 8
6
1943 2 - 1 3
1944 1 2 i 4 8
9
1945 1 — 4 4
1946 2 - 3 8 13
20
1947 2 ‘ 3 4 u
-
[ 176
Totals 41 33 2 )
| o - 5P s -

—
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The following table gives the number of deaths from sificosis and silicosis
with tub 1n sand an:

TABLE XL SAND AND SHOTBLASTERS ~ DEATHS

Year Sicoss | Siicossand | Ower Towt |
Tobercolosss | causes |
1931 - b 2 4
1532 1 1 — 2
1933 -~ 5 - H
1934 i 1 — 2
1938 1 3 — 4
1936 2 s — 1
1937 2 1 1 b s
1933 2 4 1 = 6 {
f 1939 2 2 ; 1 H =
1930 2 1 — 3
1941 1 1 - 3
1942 2 4 - 6
[T 1 2 — 3
LS LYEY 2 2 1 H
1943 1 < i 7
RS TS 1 3 1 H
1947 1 1 s 7
! {
I E—
Totals 2 43 { 13 l 1] !

When the figures for stecf dressers and blasters (shot or sand) are compared,
1t will be seen that the cases of silicosis and siloss with tuberculosis. amongst
the latter have not inereased yeir by year, whereas those for the former have
msen yearly  The biasting processes are subject to regulations designed to
;cmml the (}usl and protect the worker, whereas steel fetthng by pneumatic

ear POl (RS CSE RE al
s -
- . .
i
d . - . -
Foundnies Lommattee | he absence ot dust control methods for steel fetting
mmykpmly cxplatn the increase of recorded cases of silicosis amongst the
workers
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SHOT AND SANDBLASTERS IN IRON FOUNDRIES

The figures of deaths and cases of silicosis and silicosis with tuberculosis
amongst blasters (shot or sand) include those who worked on 1ron castings.
The health nisk to blasters of steel castings 1s well known but 1t should be
emphasized that blasters of 1ron castings are exposed to a stmilar nisk. The
following cases, some of whom have had a mixed exposure, llustrate the pont.

L1omate uged‘ 38 years, seen ﬁ‘rst by the Silicosis Medical Board 1n 1937,
ER-A A B P S oue et s Sl M e

dyspnoea and pain in LOg 1610 S10€ 01 LE CLESL 18 alnuudiea 1wty
! o = . . SN

2 MALE aged 29 years First seen by the Silicosis Medical Board u: 1935.
Pt S — 1 tae aF e ala Framag

of

e

5

Medical Board he was found to have dyspnoea on sugnl exerhion, wou,
expectoration and pain 1n the chest There were few abnormal physical signs
““any fibrosis being so diffuse and umform as not to be apparent clintcally”.
X-ray examunation showed the presence of dense shadows at the Jung roots
with generalised fine discrete closely-set mottlng throughout both lungs, the
prcture being consstent with a dragnosts of classical silicosis

3 MALE aged 37 Thts man had been an underground coal muner in the
Rhondda Valley for 20 years and a sandblaster of iron castings for 2} years.
On routine X-ray examination 1n 193§ he was found to have fine classical
nodular silicosis It 1s not possible to determine which of his occupations had
caused the sihicosis, but the X-ray appearances were not like that of a coal-
miner’s lung  On the other hand the period of exposure to sandblasting was

short
4 ceirr acad 86 veare Seen by the Silicosis Medical Board mn 1943 'Hf

YL e mnlndino jalle,
- s

. I
[



METAL GRINDFRS 137

. R a s v - - ' e

<xamination showed the presence of gcnernhscd reticulo nodulation wnh in-
«creased translucency at the left base A d of salicosts and
was made

METAL GRINDERS

The sersous r1sk of lung disease amongst metal gninders was clearly demon-
strated 1 1923 by Middleton on w!’\?w teport (witk Macklin) the Grinding of
e m e fnme oan AR TTTA s L R

farms of pneumoconiosis
Th: cases nT slhcous :md/or \ubercul(\\ls nmongs( mem] gnnders coming o

FURNACE DISMANTLERS AND BRICKLAYERS
F\_xm'wcs and ladlfs have to be bmed with a refractory materal which in
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Silicosis Medical Board since 1938 when the High Court decided that the pro-
cess came withun the silicosis compensation schemes  Since that date up to the
end of 1947, 34 cases of sihcosis with or without tuberculosis have come to the
notice :If the Board. The yearly distribution of the cases 1s shown m the follow-
g table

TABLE XLIV  SILICOSIS AND TUBERCULOSIS IN FURNACE DISMANTLERS AND
BRICKLAYERS  SILICOSIS MEDICAL BOARD

Year Stlicosts Silicosis and Total
Tuberculos:s
1938 3 1 4
1939 2 - 2
1940 1 1 2
1931 —_ 1 1
1942 3 1 4
1943 — - -
1944 1 1 2
1945 4 - 4
1946 | 8 1 9
1947 5 1 6
Totals 7 7 34
4n . £y _iLn asarana lenoth

1 MALE, employed by a Shetheld steel irm 10T 24 yeais ds & uu\.l)\eu;-- i
tler of furnaces He complamed of chest symptoms and his X-ray
dlxsmarl N e nv"\prp'nh(-‘ of the nieht lung with nodular shadows

. el furnaces
s ¢ evidence)

<. R T et ac e DSY

schemes .- 4 £ e - ttandantn a (Gloucester-
- jears as a
' . Iining of
) + year had

' uch work

pam and
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¢ Xeray d the presence of silicoss and tuber-
culosis and the diagnosis was supparted by the Sihicosts Medseal Board  Post
mortem examunation s 1940 showed a fmly txtensuc fibrosss with manv
nodules  There were small scattered firr ~F
Togieal sestions shos R
of considerable 1mps .
not as constant asit
15 no record of the x ‘ - .
the furrace tatog at .
he had to handle gar
awetk

5 MALE, amnla 3T T »
Tayer, His X . .
(prohably sl
new growth} . .
tubercutosts

6 teare et -

.ot tnese men were sl
. w mou bl seught medical aducc
! muz. aged 38 years whole-time dlsmamlcr ol' open hearth lSrcmM‘)
(urnaces for the past 6 years and rntarm sram

relevant an the - . '
<ough with shg - . .
ey . .
o D ..
o . ~
H . . . o - -
s . .
1 .
< . . f
t

v wALL, oped B} yoz
on dsmanthng and the r wvautidee intags No s}mp~
toms, barrel shaped chest with poor npanuon " No aboormat physcal
signs except hyperresonance ta percussion at the bases  Xeray film showed
weressed hoear stnthion with some setevlation Mo defimte ewdence of
silicosis.

4 MALL, aged 35 years 1Y e F
viously a brcklayer on buldmg . C
toration of shortaess of breath 1 o
some snerease of liear stration 1 do tywenee of
silicous
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5 MALE, aged 57 years - dismantler of Siemens furnaces for § years Pre-
viously 18 years a coalminer and furnace attendant for 14 years. No symptoms;
no abnormal phystcal signs, X-ray film showed some increased linear striatton
but no reticulation or nodulation” No evidence of silicoss

6 MALE, aged 40 years - bricklayer for 19 years of which 13 spent on dis-
mantling and rebwmlding Siemens furnaces  Before that a clerk for § years
Shght cough, but no other symptoms Only abnormal physical sign is the pres-
ence of post-tussic creptations tn the night axilla and right base  X-ray film
sl}owled reticulation both lower zones, but no nodulation No defimite evidence
of silicosis

N v T L T TP .

* )

. .
T wirn aned 33 ymarc - furnaos hracblaver far 15 vears, 10 of which spent
. nously an office boy.
\ CE . rmal physical signs.
) mphysematous areas.
Of the 8 cases, 1 had silicosis and tubercnlosis, 2 had early silicosis and the
had X-ray evad of dust 1nhalati
9 Another case from this factory came to the notice of the Siltcosis Medical
Board in 1945

MALE, aged 42 years - furnace brickiayer for 20 years Attended hospital
complaining of swelling of ankles for 2 weeks and of cough and dyspnoca for
2 years Found to have essential hypertension (B P, 200/140) and silicosis

(X ray nodulation)
MISCELLANEOUS FOUNDRY OCCUPATIONS
(1) Electric arc welder xm_d occasional .slee{ /l’tt.lerr. ."'f‘LE‘_agfdf;'..yf“f:

N Caek wmen aldas wn ctool fatthno shpp  In the pathology seclivltyy v 2
. 34 yeats as 2

ho-pneumonta.

) vracetrlene burner n steel fetihing shop. MALE, ageu M‘yeeri\_vllg

to be haghly active 1 pLodLLg stucuons
1ron moulding when a parting powder con
MALF, aged 49 yc:u;, who };ild l::;enha tcorcm aker for
fe He became 11l with chest symp
igsd‘:?x‘l;tlrréillc;sxs The dtagnosis was confirmed by hlstﬁlaglcal cumwa;;a:;ccl
v) “Mucker out” of steel casungs Tlle job“of muc{(fr c:]l:e O8RS
castings 15 comparable with the “knock out” (or shal;: oul stlsf‘hls g
Jt 1s unusual to find a man who has remained at the job for mo:

ta;lamg free silica 15 used
aker for 33 years, e, most of
d he died from silicosis
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PP S O T Y

noss of early silicosis

(v1) Labourer (pitman) tn an iron foundry  MALE, aged 42 years - for 20
Years a Jabourer 1n the pipe pits of an iron foundry where dram pipes are made.
\Avpnn rrtom 2‘ years ‘\‘work on co::l screens and 2 years wo{k)on thi roa_ds of a

=N . -
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FIG 47 LAYOUT OF IRON FOUNDRY W SAND SPUN PIPE PLANT

RINGED FIGURTS ARE THE REFERENCE NUMBERS OF THE THERMAL

PRECIPITATOR DUST SAMPLES AT THE POSITIONS WHERE THEY WERE

TAKEN ~ ARROWS INDICATE THE SEQUENCE GF OPERATIONS IN THE
MANUFACTURE OF SAND SPUN PIPES

142
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CHM’TER Vit

pusST SAMPL!N N EST!GAT!ONS N
AN ENGL!SH IRON FOUNDRY

This chapte? records the results of v swdy of the atmosphcnc dust conditions
which eus\ed n resent years i an won foundry '® the Mld\nnds Fot £easons
hat

ven v 33
dcs\gm\cd as Iron Youndry Wowas pot amon! the (oundn:;! whose full m:d:ca\

ury 2 ) ate |

nature and amount, of the O uds baing brcnlh:d by workers Eaghsh

iron foundnes until such Ume as @ fulter peture can b¢ ‘made avarable from

the detonied studies nOW n pmu:ss py other workersio ron foundnes appc:mng
e €l

m\'orm:mon on dust condition® 1n lron Foundfy W s Lmted 10 dust

count and S1I€ distribution, data ubum:d from thermat prmpm\\or samplcs, of

workng ﬂ\mosphcnc condimons \hraughou\ the foundry Thus 127EC foundry

w3s engaged solely 18 the m:\nuf:\c\ur: of sand spunt yron Pipes and shermal
n

> e
exhaust dravght @ great |mpm\cm=|\l 1n working conditions nas effccted and
a second survey whose 1esults will alse e recorded gnes @ measutt of this

DESCR\PT\ON oY THE FOUNDRY PROCESSES

The plant wis designed for the pmduc\mn of sand spult mees varyng it $12€

from 3 © 447 diametet with 9 1308 1ength 10 all cases of 16 feet lrson mee

cuung ¥ normaily done bY pounn, the molien yron o standmg moulds A

«ind spunt e howerer 1% rmduccd nstead 10 2 rapdt: revolung s a hined

moutd called @ flash This ccn\n(ug.\\ casung of the1ron® Anown s spunming
143
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‘The axis of the flask 1s horizonta! and the molten 1ron 1s run 1

form a liming of even thickness over the whole of the mtcno? sautn?aré: eor}dullg
mould This iming on sohidification and cooling 1s the sand spun pipe  The
method ensures rapid production of a very true pipe of umsform metal The
pipes as normally ~e~d ~~d - 4 -

ncreased tensile s

thinner than Brt

manufacture of sand moulds and ot 1ron pipes and production took place m
one farge room of approximate dimensions 420 long x 250 wide x 55 high
In the process of manufacture the followmg foundry sections were 1nvolved
and therr location 1s showr on the plan of the works 1n Figure 47

Carf Malsmg Section The socl_(et cores which were nserted 1n the mould to

lhese latter prt ~~ma Fas a4 ety 1 .
the overhead

and then jolte

beaten firm with a flat board The cores were then removed to nearby ovens
where they were baked aut blacked, and delivered to the spinners The mixing
and baking out gave 1sc to no apprectable dust because of the oily nature of
the material processed, but there was some hkelihood of a small amount of
dust being created by the jolting process tself

Mould Making Stations — the Jolters In this section — the dustiest of all - the
sand moulds were made in the flasks There were four of these stations, Nos
2, 3 and 4, making use of pneumatic jolters each capable of handling loads up
to 12 tons 1n weight while at No ], pneumatic rammers were used 1nstead of
solters  In the case of the jolter stations, the socket patterns were carried by
the jolter tables themselves and in the remaining case by a rotating table The
socket patterns were also used to centre the flasks and the lower end of the
body patterns in relation to each other, m addition to therr pnimary duties
‘The body patterns were raised and lowered by means of electric winches ant
when the patterns were 1 position 1 the flasks they were centred at the top
.end by means of the sand hopper castings these latter being used as guides for
the sand when entering the flasks

I3 . oL aead

-~ 1

¢ To pack this sand annulus tight and firm so that 1t
strength for the spinning process the flasks
200 jolts, before the sand hopper was
de “This jolting as mught be expected,

spun to form the pip
would retan 1ts shape and bonded
Aafter filhng were given approximately
removed and the groove for the bead mal

being mtially
patterns and the internal surface of the flask when this was

lowered 1nto pasition prior to jolting The air in this passage under the jolters
was thick with dust contimuously The conditions will be further described 1
.connection with the dust counts taken
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At No 1 station the sand wils fed 1n continuously while the flask revohcd;
f 1 e . st N it

each station

Mould Drying Section Here all moulds were skin dried immeduately before
therr transfer to the spinners  This operation was carnied out by means of high
velotity coke oven gas jets which insected a large quantity of heated atr mto the
moulds There was no special source of sand dust associated with this operation.

Pipe Spinring or Casting Section 'There were seven spinners, for dealing with
pipes of from 47 to 127 in diameter  Their function was to rotate the flasks
contamung their sand liming, at such a speed as to subject the molten sron,
whea poured 1n, to a centuifugal force of at least seventy five times that of
gravity Each machwme consisted essentially of a framework contamng four
rollers, two ‘o( which were dnvltn and two |dlc' The flask was transferred by

sohidihed 1n posiiion inside the flasks, and the wWhole process was not responmble
for any special degree of dustiness

The Coolng Gantry  The spun pipes were rolled from the spiners on to this
gantry to cool stowly priof to stripprng  Initidlly boght red as they left the
spmners they graduaily cooled on the panirv to a temperature at which they
could take no harm when stnipped  Each pipe remained cooling 1a its mould
on.thn §an'lry for at Il‘c:xsl Jn.holt_n l?cl'or: being stripped  These cooling pipes

o « .

to much fume
I P - e

ute dust aden ar was exhiusted into the man dust extraction system  The
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sccond operation consisted of the removal of the pipe by means of two hy-

draulic rams, which pushed the pipe from the flask on to a transfer bogte

wating to recerve it. W'nh the ejected pipes came out the remainder of the hot
. PR A A

disserminated 1nto the general air of the shop At times however, clouds of
dust belched out from the canvas curtans of the blow boxes, and when this
-occurred the exhaust arrangements exerted very little control over the dust

Sand Preparation Plant _About 95%, of the used sand was re-used for mould
A A S R Pt ek St st R b
. -
. . “hem b ss ghae wabin Hatehac af thic eand were led
. was rotary
, » the sand,

T Rt

grinding 4 jet of water was squirted continuoUsly 1IN0 Lhe pIPE  1NE PIPEs wiees

leaving thus section were then ready for final testing and coating with hot tar
solution

Dust Samples taken and their Evaluation A series of 29 thermal precipitator

dust samples was taken 1n connectron with the various processes enumerated

. ~ Y v eTeed e tha gpproXI-

. processes

id sumular

dust samples from foundry atmospheres presciis pectutal winusles which
« s+ o e untlatha came extent in other mdustnes and wth'l‘l

mineral dust cot-
an ndustry and
s are incerated
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smaller particles to be seen, as diffraction circles  Normally in most industrial
air-borne dust samples so obtained and treated some portion of the atmos-
phenic pollution remarns behund and stnce 1t 3s mostly under @ 5p, shightly

R f e L A s emcnin (£ 3 arens
foundnes however, the background atmosphene particle pollution trequently
1s out of all proportion greater than the dust created by the individual process

them, especially in the lower size ranges Consequently the margm for error in
evaluating the dust counts for processes i rron and steel foundnes 1s much 1n-
creased It must be reahsed that the thermal precipitator takes an npprox:
DA AADAT an 4 emeta B4l 3 4 2 iha fa ade ntesacnhara are ente.

were —

{2) Fly ash from metal cupolas, particularly when being fed or when ash and
slag 1s being removed

{b) Dust from the work of crane men emptying dusty pig iron 1ngots from
truchs on to stock heaps

(¢} Fumes from ladles of molten iron or steel

(d) Fumes from the casting of molten 1ron or steel nto flasks or moulds

(e) Fumes from coated clectrodes tn arc welding work and from oxy-acetylene
cutting work

(f) Orly haze from core stoving plant, where sand cores bonded with hinseed
ol and molasses are stoved

{g) O mst from vanous hydraulic blow down valves

(h) Oily fumes arsing from pipe spinning and cooling gantnes where mokten
and red hot 1ton 15 1n contact with oily sand linings, and from the work of
smashing out burning oil bonded sand cores from spun pipes

{1) Atmosphenc poliution from battenes of large gas jets in mould drying
sections or from wopd, coke or enal fires nsed for drang ont monlds

(1) Fumes from annealing oven work

(k) Smoke fram vanous braziers

(1) Dust from floor sweeping, which takes place from time to time

Pollution from such sources 15 often superrmposed on to the abnormully
heavy atmosphenie pollution characteristic of some of our major 1ndustrial
towns, such as Sheflield, where steel foundry X, dealt with 1n the subsequent

¥
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. . a .

Though present in the size range up to about 0 8 the majonty of the pollution

el hn e Tamnct en an Wl oameaae T abt med ol 1 b an 4 AL L

particles were considered to be those not clearly of a natural mineral nature
and onginating from the specific process under test If doubt was felt as to
whether a particle was a pollution particle or not it was counted As an example
1t may be mentioned that Recordn?\69 (Atfnosphcre breathed by No 2 Blow
S R ~ Facana o A P o

to the relative dustiness of the foundry processes concerned

Nevertheless one 1s left with the firm impression on account of the doubts
and difficulties ansmg 1 the evaluation of the samples and of the time and
labour consumed 1n this work and m obtanmng such samples, that dust counts
1n 1ron foundries have a very hmited value and that future workers n ths field
would be well advised, at least in the first instance, to abandon dust counts 1m
favour of long period gravimetric samples of the air-borne dust under 5p
These gravimetric samples, besides providing mass concentration estrmations
to which the relatively tiny pollution particles would make only their appro-
pnately small contnibution, would furnish matersal for X ray diffraction studies

and for ch 1 or micro-ch 1 analyses for free and total
silica) — - ' R
the four
be asses

-1 . ke a P

Table XLV in the of the g
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chapter, was located, and results 1n a working atmosphere visibly thick with
haze, smoke and fume, and 1n considerable dust deposits on girders and ofber
settling places

Though present 1n the size range up to about 0 8 the majonity of the pollution
particles on the present senes of thermal precipitator records were below 03
which was also the approximate limut of resolutton with the 2 mm oil immersion
apochromatic abjective of N A1 34 used, when served by a condenset of
simular Pumencal aperture, using blue-green light, and 1n relatron to the tech

PP ATt 3

particles were considered to be those not clearly of a natural mneral giture
™ b Seme 4 h was felt a5 to
“s an example

No 2 Blow

Unv nttama —ab PYSEPN .

A
. nade

the Limutations of the method above enumerated, of the mineral aie borne dust
concentrations to be associated with the specific processes tested Al slides
having been evalusted on the same basts, a very rough gmde is thus furmshed
to the relative dustiness of the foundry processes concerned

N bt [
!

o v well advised at least 1n the first instance, to abandon dust ol
favour of long period gravimetnc samples of the air borne dust undn‘c;‘s
Thes¢ gravimetric samples besides providing mass conceatration s 0
to winch the relatvely tiny pollution particles would make only ther ngd
pruately small contribution, would furnssh matenal for X ray d'm‘“"o:;‘:,m

and for ch 1 1 free at
sitica) T or analyses y for d‘g
the four

be asses

The iermal precipitator samples obtamed 1n the present investigatiot v
ncinerated for 30 minutes at approximately 450°C to remove as much a e
Phere poliution 1 the form of soot, orgamc matter, ¢tc, 8 "
counts made on these 29 samples on the basts referred to above a1 g
Table XLV 1n the sequence of the manuficturing operttions
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Discusston of Table XLV dust counts.

The danger of wtaching too great a value to this serizs of dust counts, owing
to the difficulties of zvatuation, was pointed out in the earlier sections of the
report, and 1s again emphasized However, for what they are worth from a
rou%}; comparative paint of view the counts are summarised 1n brief 1n Table

TABLE XLVI SUMMARY OF THERMAL PRECIPITATOR DUST COUNTS
IN IRON FOUNDRY W (SA}D SPUN PIPE PLANT)

Samphing, Position Particles per cc Median Sie
Core Makng Plant
Worker s breathing level 740 03
General atmosphere 395 04y
Preumatic Jolters
Top platform worker 180 065
General atmosphete 610 025
Worker underneath jolters 2800 07
General atmosphere 1820 08
‘Worker underneath yolters 1230 035,
General atmosphere 1140 04n
Preumatic Rammers
Top platform worker 620 035
General atmosphere 475 025
‘Worker underneath rimmers 1250 035p
General atmosphere 950 03
olters and Ramniers
7 In roof at crane men s level 850 03p
At shop floor level 520 035
Mould Heating and Dryin, Section
‘Worker s brenthing fevel 510 03p
- e B .
. 420 03p
. 420 03
270 03
Moukd Covlng Gantry
2 off floor under rolling flasks m 83,:
General itmosphere G
Stripping Plant
Worker 5 breattung lesel ?gg g g}s:.
General atmosphere
670 04u
Waorker s breathing level
General atmosphere 850 03
No 2 Blow Box worker 5 breathing level 1 gi‘xg g iz
General atmosphere
Pipe Grin lng Plant
. r;nnd";r s brething level i&})’g g 3,54”
General atmosphere

165 05

Outst e Contre ! Sample
OI;tslde plant ~ General atmosphere 1
L O S e



-

tnat the whole f
peneral atmosphe

The general conctusion from Ty vvidence provided by the dust samphing
mestigations and from the medical Jmvesngation made wn she
At G McLaughtin wavshat - ~
pipe phint whk .

warkeen o=

[o
wegion of purther dust suppresnon measures and thew effect on the working
atmosphere  Eventually the follawing remedia) measures were put mto
opesation —

(a) Preurnatic ramnnng was subststuted for jolting in the bhoing of flasks at



166 DUST IN AN IRON FOUNDRY

.all four mould making stations, thus elimmating a major source of dust creatton
and dissemination.

(b) A system of fine water sprays was fitted at each ramming station to cool

N . . BE en amt e bancnt sea focannd 12090 tntar,
present 10 the sand being rammed 1n  Ibe dust carnied away by we sieam
ansing from this external water spraymg of the flasks was blown away from
the upper filling platform by means of fans.

(¢) Prowision of more complete enclosure of the blow boxes and strpping

. : = - == = prevention of dust escape at the
. . e compressed air blow pipes, and

avean ~F avhanctad enllerting honners for the reception

found:

the ry .. - —ant wn the warking atmosphere of the
34 senies of thermal

fangerous processes

Yes microscopically

& same reason, | that

wutin Jabte ALY 1,

. 2d furnish a rough

guide to 1he Al v e
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=4 A el LS T VTN A, .t on

sur et

the
measures detailed above.

TADLE XLVIII  SUMMARY OF THERMAL PRECIPITATOR DUST COUNTS IN IRON FOUN~
DRY W (SAND SPUN PIPL PLANT) AFTER ADOPTION OF FURTHER DUST SUPPRESSION
MEASURES, AND COMPARISON WITH SIMILAR COUNTS MADE BEFORE ADOPTION

Befare adoption of After adoption of
Sampling Position further dust suppression | further dust suppression
measures measures
Particles Median Particles Median
perce Suze percc | Sue
Frenmatec Jolters ( before’),
{Converted to pneumatic
rammers ‘after )
Top Platform worker 780 a85n 205 04
General atmosphere 610 025 226 045p
‘Worker underncath jolters 23800 07p 211 025
General atmosphere 1820 08 262 625
‘Worker underneath jolters 1,230 035
General atmosphere 1130 0dp
Pneumatic Rammers
Top platform worker 620 035 338 11u
Gener1l atmosphere 475 025 260 0851
‘Worker undernesth rammers 1250 035 253 10
General atmosphere 930 03p 244 1t
Jolters and Rammers
‘before’, alf rammers “after )
85 04n
In roof at crane men's level 850 03 3
‘At shop floor level 520 0358 380 063
Strippurg Plant
200 0%
‘Worher's breathing level 420 035
General atmosphere aso 03p 105 LE™
Worker s breathing Jevel g70 g;p 8 093s
General atmosphere 50 i
No 2 Blow Box worker’s 85
n 120 08su
breathing level 1,600 [ o7
General atmosphere 410 Odp RED n
Outsude Control Sample
Outside plant in yard— 2 11,
generl atmosphere 165 05y 13 o
S S ——

s SIS R
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It wxll bc observcd that substantial improvements occurred 1n the working
£ =M cantions of the fcundry tcsted In the flask filkng section

. ane were effected by the

.  pneumatic
which pre~

.- . to between

. swhstituted
st counts

- © asshown
. ' - vt decrease

e to the great iaprovement r:sullmg HOML G,y om jolting to
*ha ane pneumatic ramming station which
. . Tacad mlen
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comparatively tugh dust caunt of 215 particles per cc well outside the plant i
the open was due to the considerable amount of dust which failed to be
caught in the general exhaust system filtration plant and which was vented
through a duct to the outside air above the mamn factory roof

L R TN

SUMMARY

Taken mn comunction with medical and X-ray findings on F[ect:ti w?xke:s

o . .
:‘lust counts to a range (()ll 83 Y Jtsdb parut ‘g
the median sizes of the dust clouds remarnn,
- - * 4 with the high power

ecipitator and sumilar

taking dust count 2ad

dust sampliog work

» flot

than

n by

mples

' sance
- 1,
dirtiness of 1ron foundry atmospucivs us vppvy ucing

potentialities

CLINICAL AND X-RAY EXAMINATIONS
BY A I G MCLAUGHLIN

] examinations
dust estimattons were being made chnical
we‘?c! :r}:l:é:nni‘tnihgtv:g:li:xsuand 21 of them had their chests radloﬁraphcd 1::;
plant had only beent in operation for 6 years and most of the workers examu
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had betneen 5 and 6} yeats exposure to the conditions 1 the shop  Their
occupations were as {ollows —

Strippes

Gnnders and Fettlers
Coremakers
Sandmiers

Spinners {casters}
Jolters (Top}

Joltess (Bottom)
Cooling Gantry
Crane Dnver

Fitter

Sweepe

Drymg S(ovn Attendant
Electnuian

Sand Incimerator

All joby in shop

TOTAL

18 e i 2 8 S

The results of the sl and X-tay examimations are given in Table XLIX
Slnepm ‘The yob corresponds to the knock-out m an ordinary (gundry mld
Pk R ST e AR D DA L

therefore that lhe comparahvcly short cxposurc m coal dust in the other 4 czses

d s 1 X-ray picture  As would be
zxpected after such short expcsum chmcal examination did nat reveal evidence
of Eross d:sabxhty. ln B few cases. complamu of dyspncea were :lxcued AH

Grinders and Fetilers  Ofthe 8 grinders and fettlers 3 were X-rayed
cistz_ 23r‘ A mag o‘f Zt‘i years of age, w!'\o had worked as a pipe grunder for 5¢
. . iKY
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£ASR 1) Acad WV ya rc An medamoan~ da P g -

N
carly retrculation .
CASE 35 Aped 30 years A fettler and pipe grnder for 6
an ron fettler for 81 years No symptgm§ and no ab}nzi;::i ;‘Eﬂ:ﬁ’?g
apart from a somewhat lessened chest expansion (2) The X ray film sho\\gcd
reticulo nodulation consistent with a dragnosis of early silicosis
Of the S men who were not X rayed, one (Case 29) had physical signs sug-
gesting the of y tubercul He left the factory and his
subsequent historv 1s unknown i
Coremakers None of the 4 coremakers was X raye
abnormal physteal signs found yed and in none of them were
Sandmevers  Three of the 4 sandmixers were X rayed
CASE9 Aged 27years Sandmuxer for 6 years, previously a blast furnace worker
for 1 year Shight cough and sputum but no 'dyspnucayBreath sou:ds l;lsllflt
th‘h _post tussic crepttations at the bases The X ray film showed reticulo
witha d of early sthicosis
CASE 26 Aged 25 years Sandmixer for 61 years Slight expectoration but no
other symptoms  Breath sounds distant, the X ray film showing reticulation
? Early silicosis
©ase 33 Aged 40 years Sand handler for yust over 5 years but previowsly a
«coal face worker for 13 years Shght expectoration but no cough or dyspnoet
No abnormal physical signs, the X ray film showsag reticulation
Spinners This job corresponds to that of iron casting  Only 2 spinners were
examuned but nerther was X rayed  One (Case 31) had no symptoms but
presented abnormal physical signs and 1t 1s Likely that X ray evidence of dust
inhalation would have been found
Jolters (or Machine Moulders) At first before pneumatic ramming was sub-
stituted for yolting this was a very dusty job Two men who worked on the
Jolter platform were examined
CASE2 Aged 39 years
but not on coal face) 15+
Breath sounds distant
silicosis was made
cASE 18 Aged 24 years  Jolter 6 years, previously 4 moulder 1 a ptpe foundry
3} years Complained of some shartness of breath chest expansion 34" and
n0 abnormal physical signs found X ray film showed well marked reticulation
7 Early silicosis
A THIRD MAN worked 1n a confined space at the bottom of the Jolters hts job
being to clean the moulds A very dusty Job
CASE 5 Aged 29 years Jolter bottom 6} years Slight cough, chest expansion
13 No abnormal physical signs a mouth breather A ray film showed well
marked reticulation  ?Early silicosis
Cooling Gantry Attendants  This job consisted of moving the moulds after
= i n v~ =3¢y the dust n the
Two mep were

e £ mdpenn wd

CASE 21 Aged 37 years Five years a cooling gantry attendant _previously
worked at 2 blast fornace for 5 years Complamned of cough and shortness of
breath chest expanston 2} breath sounds distant and post tussic crepitations

X ray film showed reticulo nodulation early silicosts
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Crane Droer Ouly one was examined  Aged 46 he had worked on this plant
for 6} years, 4} of which he had spent as a crane driver_and 2 as a sweeper
Previously he had worked for 21 years i another iron foundry, 4 years as a
moulder and 17 as a crane dnver  He complarned of slight cough expectoration
and dyspnoea, chest expanston 23", a mouth breather, on physical exammation
he was found to bave emphysema with distant breth sounds X ray film showed
retrculation, emphysema and early silicosis
Futter  Qnly one examined  Aged 36, 4 fitter m thus plant for § years Shght
cough and dyspnoea, chest expansion 2° a mouth breather, movement of
chest less on left side, with impurment of percussion note and crepitations,
X ray film showed increased linear striation but no reticulation or nodulation
Drying Stove Attendant One examined Apged 25 years Drying stoves 6 years
Shight cough, and d; chest 31" Noab
physical signs, but X ray film showed reticulation
Electrician The job of the one electncian examined would take tum into all
parts of the foundry and to intermuttent exposure to dust 1o high concentrations
Aged 35 years, had worked on the plant for 6! years complained of expectora-
tion and slight dyspnaca chest expanston only 11* mouth breather, X ray
film showed early reticulation

Three other men were examined o sweeper o sand incinerator attendant, and
4 man who had done most of the jobs in the shop None of them was X rayed
nor did they have symptoms of abnormal signs in the chest

n ' v v PR

no. PR

p

much higher than would be tound in an ordinary iron foundcy The process of
Pipe manufacture 15 highty mechanised and in the early years at least little or
n‘? attention was given to dust suppression  The results iflustrate the danger
Ut pupaa i Sty . PR -
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CHAPTER VIIL
DUST SAMPLING INVESTIGATIONS IN
AN ENGLISH STEEL FOUNDRY
BY KENNETH L GOODALL

With a note on Dust Samples 1 Steel Foundry M,

BY A I G MLAUGHLIN AND W B LAWRIE
Tntroduction o aanl o e . Coe o
1o

ste
ca

ste " N
those whose full medical mvestigation forms the subject of thus book  Since 1t
was a large, modern and representative foundry however, the duost surveys

[ Y PV [RXH P T A

DUST COUNTS AND SIZE DISTRIBUTION ESTIMA-
TIONS ON AIR-BORNE DUST SAMPLES FROM STEEL
FOUNDRY X
The 42 thermal precipitator and Owen’s Jet Dust Counter samples taken in
Foundry X related mainly to the processes of shotblasting, roughing-out,

smallcasting fettling and grinding, swing frame grnding, fettling of large castings
and wheelabrator work
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the size ranges o{ the ntmosphenc‘ and o!her‘ pollution particles and ol: the

sampling  General expenience leads one to tlunk that there are probably as
many muneral particles due to the process tested present in the size range under
0 8u as above, so that 1t 15 prob as far as eval i d, that the
counts (over 0 8 basts) now reported represent only about half of the true

= ~ftha n amallval o af d et rannte nhtamed 10 steel

time and labour 1nvolied 1n making such evaluations and in obtanmg the
samples It seems to the author that future dust sampling work 1n steel foundries.
would be more profitably and econonmucally directed, at any rate in the first
nstance, towards obtaining nstead of dust counts, long period gravimetne

L ket nee

a4 aa

of thes.E measurements are given later in the chapier
In the dust count determinattons the thermal precipitator was used (o obtam
estimates of the average dust concentration over a period of time and to act
as a standard instrument and the Owen’s Jet Dust Counter was used to take
ples to judge the extent of the dust concentration varation withun
he thermal precipitator measurements, or to
as an the shot blast chamber tests,

snap sam
the peniod of tcst’occupxed by tl

et mat ANt I C3SES

bv the thermal precipitator) i Lhe 1AU0 Ut wvbus
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fraction crrcles

DUST CONCENTRATIONS IN SHOT BLAST CHAMBERS
It was des red to find out how long the dust cloud 1n a shot blasting chamber
took to clear when shot blasting ceased the blast chamber exhaust draught
bemg left on to see what time interval must elapse before 1t was reasonably safe
for a shotblaster to throw open the blasting chamber doors and to take off lus
helmet The matter was of nterest because it was an observed fact that sand
and shot blast operators working in chambers often removed their protective
helmets mside the chambers and opened the doors immed ately after blasting
had ceased The atmosphere inside such chambers was then very heavily laden
* a Lo [ i Ay

L. 1
1 1 1
P A (-
concentration 1n the chamber commences under the influence of the exhaust
draught to fall towards the normal atmospheric level but for a certamn period

and 1n Chamber No 2 two large cast ngs one in sand and the otherin Compo
had been blasted During the tests the vent lating plants were 1 operation
normally and after cessat on of blasting the exhaust was left on and the w cket
gate only of each blast ng chamber was opened The results obtained are re
corded in Tables L and LI
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DUST IN A STEEL FOUNDRY

. Thermal Precipitator Count (all parlicls)
NEREREN

500

Thermal Frecybilator Cnanf\
N {fparhc es > -84 only)™™
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/2 3 4 5 6 71 8 8§ 0 4 sz 1314

Time tn minutes after cessation of shot blasting

FIG 48 VARIATION WITH TIME AFTER CESSATION OF BLASTING OF

DUST CONCENTRATION IN SHOT BLAST CHAMBER NO 1 AT STELL

FOUNDRY X DUST COUNTS MADE FROM THERMAL PRECIPITATOR
AND OWEN’S JET DUST SAMPLER RECORDS
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From Table L it will be seen that the average dust concentration as me,;\surcd
by the thermal precipitator over the period occupted by the snap Owen’s tests
was 3,780 particles per cc when every particle ’\::sxble D‘n the shde (mclud)eg

it BERTLAN ad W la i O acte B vac rtart e 2t tha

If only particles over 0 8 are counted the corresponding average count by
Owen’s counter (the average of 625, 127, 32 8, 2, and 0 particles per cc ) was
132 particles per cc as compared with the 195 particles per ec measured by
the thermal precipitator

measured by the thermal ;:rzclpn:nor If only particles over 0 8u are counted,
the corresponding average count by Owen's Counter (the average of 927, 1,460,
61 40, and 34 particles per cc ) was 504 particles per cc as compared with the
1490 particles per cc measured by the thermal precipitator
it 1s clear that the Owen’s Counter 1s not a rehiable instrument for estimating
absolute dust concentrations since 1t fatls to catch all the dust particles in the
volume of atr which 1t samples It 1s also known to shatter large particles on
and so to give size , but 1t 15 useful for
giving an 1dea of the decrease 1n the dust concentration over a short period
The size distibutions for the various samples are Lsted 1n Tables L and LT
and cannot be further summarsed They reflect the large number of tiny
pollution particles present and, in the case of particles over 0 8 only, show
median sizes between 1z and 1 4% which also represent dust clouds containing
a larg&a m‘xmber ojf ljme particles w:lth ‘anctxc‘ally none aver Spn suze .:\ll the

The graph 1n Figure 48 shows the average dust concentratron within the
chamber after cessation of blasting as d by t
(a straight hne) and the Owen’s snap sample values over the same period
These latter can be represented very well, within the limits of expermmental
error by the smooth curves shown, one for all particle counts (including pollu-
tion}, the other for particles over 0 8z only Closer agreement than that shown
could hardly be expected in the circumstances of the tests which mvolved
working at great speed 1 sem: darkness in a dasty chamber 1n a very noisy
dressing shop, and with a thermal precipitator to attend to, and notes of the
conditions and timings to be taken at the same time:

In these circumstances an error was made 1n making the first two Owen's
records given 1 Table LI, the flushing out of the Owen’s Counter inlet tube
before sampling 1n the dusty atmosphere of the blast chamber bemg omtted.
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LN L ¢ ua - ke a ANl

long time 1n the air awng to their size and to the turbulent conditions within

the chamber For part cles over 0 8 only the dust concentration fell to about

50 partscles per cc in 5 minutes or leis and 1f allowance 13 ma_‘de for mineral
e 4 nv ar v f P ~

chart and nam an ey ag apd K mun e moa adaga ac 1 of

\ 1 g
«of the work and so on

DUST CONCENTRATIONS IN THE GENERAL
FOUNDRY SHOP

TTRY T A - a

measured by the Uwen s apparatus were assoctated with local dust clouds raised
by the up ending of a very large cast ng being fettled some 20 feet away Prior
1o ths happen ng the concentration was reasonable at 28 particles per cc
(O ven s basis) and thy desp te varous dust leakages noted from holes wn the
structure of the blast chambers Al the size d stributions show that th dust
clouds fell almost wholly within the dangerous range under 5p the median
sizes ranging closely around 1 4p

o a -

general atmosphere hgure measured by the thermal precipitator n the foun
dry nearby at the same time  was only 58 particles per cc with median dust
cloud size 1 Ox so that the local excess concentrat onat the roughing out posit on
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194 DUST IN A STEEL FOUNDRY

was considerable  This local ton at the h t position was

vanable and tended to decrease with time, which would be expected as the
worst of the dusty mounlding sand was removed at the men’s first attack The
Owen’s counts fell from 256 to 182, to 144, to 125 at intervals of a few munutes
PRt S arerr 3 PR Y A M B A .

Table LIV records various dust made with the
e ' 1 PR T pariunet iR

sample) were obtaned there at the worker’s breathing l‘evel m ﬂus‘coxsbae'd
space and though a large number ' - o
emery and steel the counts were
clouds were comparatrvely fine wt
and had medsan sizes of 12 to
sized)

T4 T LTV hahoayac

e vasiU Rupes
the workroom and was not taken outside Utspu‘e e, e Gt dvuta

e fumen thoca

N
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CHEMICAL AND SIZE ANALYSIS DATA ON VARIOUS
DUST SAMPLES FROM STEEL FOUNDRY X

To supplement the information obtaiable from the foregoing dust counts
and to enable a closer estimate to be made of the potential sthcoss risk to be
associated with some of the chief dust producing operations 1t was decided to
have chemical analyses and size distribution estunations made on 2 number of
bulk and elutriated samples of dust thrown off by such operations or settled
out over long pertods from the air in different sectrons of the foundry For
many of the chemical analyses and some of the size gradings of these samples
I am greatly indebted to Mr T R Walker MA FRIC and for the remaiming
checr'mcal analyses to the Government Chemist 1n whose laboratories they were
mde
Bulk Sampl s I 5 Five bilk samples of the dust created by varsous dusty

the parent dusts and on the eas ly respirable fractions of them
The five bulk samples obtained were as follows —

Bulk Sample No 1 “Roughmg-out * dust
Dust thrown off a very large casting by the long pneumatic chrsels used an the
process known as roughingout  The casting had been cast n Compo ,

period at pomnts where large volumes ot dust were generated 1he corresponang
dust counts made at the same time are given m dust count Table LIIT earlier
1n this chapter
Bolk Sample No 2 Portable grinder dust
- A = haw o amallve nding a small
orresponding
v

Bulk Sample No 3 Fettling dust .

Bulk Sample No 4 Swing frame grinding dust N .
t t] on to swing frame grinder s bench from castings bemng groun:
g:]ssun;sr OI:‘;Z::Ig treated had already been sandblasted heat treated and fettled
so there was liftle dust left on the castings  The swing frame prinding was mol:-c
i the nature of The cor ding dust counts made at the
same time are given 1 dust count Table LIV
Bulk Sample No 5 Wheelabrator dust o tling shop
st taken from a casting going through the wheelabrator n the ing shoj
%‘c c:rrespondmg dust counts made at the same time are grven in dust count

Table LV
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Mechameal Size Grading of Bulk Samples 1-5. Mr T R Walker htndly
arranged for this and repotted as follows —“The mechamcal grading of the
samples taken, without separation mto metallic and non metallic parts was
deternuned by sieving and elutiation with the results gaven i Table LVI

TABLE LVI  MECHANICAL $1ZE GRADING OF BULK SAMPLES I >

Remaiming | Bulk Sample | Bulk Sample Bulk Sample | Bulk Sample | Bulk Sample
s 831 Roughime Portatle J Fetting dust | Swing frame {Wheelabrator
seve No | outdust | grinder dust gnnding dust | dust
2 13°% 112, 29% | 36% | o1,
) 51% 38°% [ 134% | 102% ' 02°,
4“4 53% 387 6% 81°, { 55%
6 1, 68% 01°, 1813, 1 154°,
7 168% 57% | 1% 16% [ 1022,
100 249% KAV : 114°, 103% ) 134°,
150 159 73% l 106°% 1343 207°,
Pass 150 23%, 82%, 233, 207% 79,
Silt Grade 93% 57°, 131% 104% 290,
ClayGradeg 50%, 05°, ; 329, | 16% ‘ 09°,

Tn the mechamical grading the sit grade and the clay grade were removed by
currents of water of a velocity adequate to take away —

(a) for the silt grade, particles between 10z and 100 m diameter

(b) for the clay grade, particles up to 10 1n diameter
“The velocities assume that the specific gravity of the particles 1s that of sidica
or clay, which are close together The velocities are nsuffictent to remove
steel particles of diameters larger than these so that the figures quoted for silt
and clay grades are hugher than they ought to be
Mr T R Walker's Chemical Analyses of Bulk Samples 1-5 Mr Walker
reported — “The samples were separated by a magnet into metallic and non
metallic portrons with the results given in Table LVIT  Table LVIII gives the
analyses of the non-metallic portions

TABLE LVIL  PERCFNTAGES OF METALLIC AND NON-METALLIC DUSTS IN
BULK SAMPLES 1 =

\ -
Bukk Samplc} Bulk Sk 0 somp Bk Semple | Bk Sampte
Roughing | Poriabi. Swang frame | Wheelabrator
outdust | grinder duse  FERting dust Enndms dust } %
— T 7
Metalic 0. | 763, 15°, 858% 4677,
Nonmetallie| 1007, BT, s [P 533,
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TABLE LVII  CHEMICAL ANALYSES OF THE NON-METALLIC PORTIONS
OF BULK SAMPLES T-35

Bulk Sample | Bulk gample Bulk Sample | Bulk Sample | Bulk Sample
4 5

Roughing Portable | Fettting dust | S Wheel
out dust | grinder dust g.:'n”égrrﬁff dlgftmtor

510+(Total) 8512% 2056% 9408% 1406% 93148%

FesOs 200% 095% 39% 598 % 257%
AlLOs 940% 7410% 131% 7428% 203%
a0 076% 010% 036% 020% 032%
MgO 040% 018% 025% Trace 025%
Lass on

1gnition 120% 584% Nt% 696°% Nty

Considening the chemical analysis 1t 1s evident that —

Bulk Sample No 1 consisted of mould matersal entirely,

Bulk Sample No 2was a mixture of ground metal and ground off grinding wheel
Bulk Sample No 3 looked like a muxture of moulding sand and core sand,

Bulk Sample No 4 was agamn a mixture of ground off metal and grindtng wheel
with apparently a propertion of scale, while
5 was a mixture of metal and mould or core material, some

Bulk Sample No
of the metal consisting of broken down shot *

Mr Walker concluded that * The results cam‘wt be rcgar'dcd as com;:l:tely
Sa T faem ave

and * hard free silica L€ WOV LuL wa v 2 op .

follows —

4+ « o~ 100 mesh BSS sieve Small portions
Samples 2, 4, and 5 could not be
amned are gnen 1n Table LIX

All the samples contam metalliciron, the amountin Bulk Samples Nos 2 and
Liia talacoa Qince these samples are different from a simple mixture olf
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TABLE 11X GOVERNMENT LABORATORY ANALYSES OF BULK SAMPLES X~ §FOR
TOTAL, AMORPHOUS, AND HARD FREE SILICA
s Bulk samah Buth Sampte | Bubk Sample | Bulk Sampr Bulk Sampze
Rcushmx Pombu: Fetthng dust | Swang frame ‘Wheehbmmt
outdust ' grndec dust | gnnder dust dust
] f
‘Tota] Sitica. .
[THGN 848% | 2% 9157, 28% 427,
Flard free !
silica un ) |
comected for t i 1
sestdue Ma% | 49, 818y | gs% 3 MY
Residue afier {
Buobonc acd
and HE a !
eratment 08% 1907, vy b wa % 229,
Siltca ex l
tracied by
3% Sodwum |
rhanate
solusion (1e
®
sihca) Neghpble | Neghgible  Neghgible Neghgible  Neghgidle
TABLE LX  GOVERNMENT LARORATORY ESTIMATES OF FREE SILICA CONTENTS OF
BULK SAMPLES £ 3
Butk ?ample Bulk Sample Bulk Sumple Bulk Sample  Bulk Sample
Roughing Pombk Fetthag dust  Swing Frame Wh«hbﬂmr
outdust | grmder grinder dust
Hacdfree | t
$slica present f
In amounts
oot fess than 0%, w0, 09,
Hard free
wilica present
Wl
provably not
9 5% | 2%
(;ompay:’an  deineen My Balker s Silica Analyses on Bulk Samples 1-3 and
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" ~on L P -

ance 1s made for these differences the two sets of figures for total silica content
agree reasonably well The Government Laboratory sodium carbonate ex-
traction test indicates the absence from the samples of any amorphous silica
The Government Laboratory took the analyses further than Mr, Walker by
mving (Table LX) estimates of the hard free silica present i each sample. If
these figures related tc ~ " ¢ T Trraoer o
to the extent of the silu
obtamed relate, as the -
to the size range of d . .
lung tissue, but to dust samples ranging from the finest fraction below 104
(the clay grade) right up to coarse matenal sufficiently large to remam on a
22 BS.L sieve

1t was, therefore, only possible to agree with Mr. Walker when he said, i
concluding his report, that the results were of very imited valrue as “by far‘ﬂlﬁ
. . Sese Zavan

Since the size range of mterest from the silicosis risk VIEwpoInt 15 that under
e - SR, R IPU
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Tha firct Ak a

A}
v ousplse
Table LXI attest, that there
ll’l);z 1 size and most of the
etweent S5p and 10z The s LSLLYQLIUN IS BDdL I 1,
OV he S1z¢ distribution
figures for particles over 0 8 only are compared with t
for air bome dust samnlec token” n tha ol e conpsponding figuces

sesutes Un ults KU

From this, or even from a consideration of the clay grade size distribution
results for particles over 0 8 only as they stand, 1t follows that the clay grade
samples represent dust, all of which if dispersed as dust clouds, would be
capable of entering the ultimate tissues of the lungs These clay grade samples
were thus suitable for sifica analyses to assess the silicosts nsk which would
anse if dust clouds denved from them were mhaled and were therefore sub
mitted to the Government Laboratory for estimation of their silica content
Gorernment Laboratory Analyses of Clay Grade Samples 1-5 The Govern-
ment Laboratory analysed the clay grade samples for total silica and hard free
silica with the results set out 1n Table LXI, and concluded that the free silica
determinations, made by the long fluoboric acid method, should be regarded
as approximate only

TABLE LXIT
GOVERNMENT LABORATORY SI1ICA ANALYSES OF CLAY GRADE SAMPLES L~ 5

Clay Grade ( Clay Grade | Clay Grade | Clay Grade | Clay Grade
Sample 1 Sample 2 imple Sample 4 | Sample S
Roughing Portable Fettling dust | Swing frame | Wheelabrator
ovt dust | Grnder dust gnnder dust dast
\ | ‘
Total sthica as ]
50, P41y ! —* 182% — —
Hard free !
silica uncor
rected for
residue f % | 5% 9% 4% 5%

fluobone d

Residue after
{ 24%

trertment

* Owing to the smalt amounts of clay grade samples 2 4and § the total silica

determinations were not made
d

free silica with the cor
{Table LIX) 1s instructive as emphasizing the
the silicosts nisk from analyses of the
parent dust as apposed to those of the respirable fraction under 10x (the clay
grade) Tt will be seen that Bulk Sample 1 gave a hard free silica analysis of
74 4% while only 9%, was present in the clay grade fraction of the same sample
The roughing out dust misk 1s thus very much less from the silicosts viewpornt

than appeared at first sight

A compnson of these hard
percentages 1n the bulk samples
danger of drawing conclustons as to
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whose prEs:nce in the lung tissues 1s probably only less undesirable than that
of quartz itself’ - Vs
- Lha L & g sasad 1 an man

ponal;le gunder opsrations and swing frame grmd‘}ng all contam less than
= - . P Nl st

. * weighed the
clouds to be

E . Lt to oo b amnslare

Swing frame grnding work {very low nsk)

Tt1s stressed that this classification 1s only very asitisbasedona
ltmited number of dust counts and does not take fully into account the amount
of ime contmuously spent by the respective workers 1n the dust concentration

firs! however, it Is mstructive, even
ifat gn!y emphasizes the wmpamtweiy small siticosss risk run by swing frame
grinders

EXAMINATION OF LONG PERIOD SAMPLES OF AIR
SETTLED DUST IN STEEL FOUNDRY X

As another method of throwing some light on the silicosis hazard 1n steel
foundries and with a view to further the already
given 1t was decided to obtun and analyse samples of dust which would repre-
sent what was being actually deposited on surfaces n the foundry by settlement
from the air of the foundry

-t

of a clay grade fraction were obtamed These various samples were treated
a generally similar manner to Bulk Samples 15 as already described
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L Thehsamples of aur settled dust obtained were as follows —
o = .~ n

nar
Lo sub
Lo, - 1 the

Long Pertod Sanple R1 - Same as Sample R only for a later penod of 10 days
subsequent to the removal of Sample R The sample weughed 8 36 grams

It will be seen that Samples P and P1 should be essentially symtlar as also Sam

ples R and R1

re - a o~ 7oAt Al T e

and XV

TABLE LXIit MECHANICAL SIZE GRADING OF LONG PERIOD SAMPLESP P1 Q R &Rt

P T R R R A
Sieve No | Dust on fett | Same as dust | Dust from | Dust from Same as.
I'ngshopar | Ponlylater | roof of shot | top of wheel dustR
vent fat on sample | c}?;{:éc . abcr::: bT;st o:zl\{n t;lt:r
8 043°, Ni N1 1969, N1
10 072% N N1 846°, Nt
16 vars, | o9, NI 120°, 0200°,
2 1247, 11757, Nil 113e, 0036°,
30 140°, ‘ 1500 o14°, 094°, 03N
4 127% [ 0825°, ‘ 098% 020°, 0157%
] 2387 [ 1650°, 1167, (224 a1s7y
n 1927 0675°, 098°, 070% 0143%
85 091% | 0275°, 063°, 008°, 0057%
100 096°, | 01757, | o5, 013°, 0057%
150 298% 0475°, 387% 056", 0543%
Pass 150 905% 2925°, 20807, 3910%, 42.200%
Silt Grade 5659% 66550°, 53467 3950°, a7 672:A
2850°% | 1700% 630% | 8357%

Clay Grade | 024°%
—




LONG PERIOD DUST SAMPLES 209

TABLE LXIV PERCENTAGES OF METALLIC AND NON METALLIC DUSTS IN LONG
PERIOD SAMPLES P, F1, Q, R AND R1
lnng Period long Pertod | Long Pertod Long Period | Long Period
Sample P Sample P1 Snm e Q Sample R Sample R1
Dust on fett { Same as dust Dllsl from | Dust from Same as
hing shop air | P only Jater | roof of shat | top of wheel-|  ust
ventifation sample ! abmor dust | only later
duct /
T | i |
Metallic 1564% 43487, ‘ 66 66°% L 9297% 9359%
Noo Metallic] 84 36°, i 51527, ’ 3334% 1 703°, 641%

TABLELXYV CHEMICAL ANALYSES OF THE NON METALLIC PORTIONS OF LONG PERIOD
SAMPLES P P1, Q. R AND RI

Long Period | Long Period

Lon Penod | Long Penod | Long Perod
Sample P 1 Sample Pl SampleQ | SsmpleR | Sample Ri
Dust on fett | Same as dust  Dust from Same as
Ling shop air | P only later | roof of shot | top ofv.heex- ' dust R
ventilation ample | ‘blast ‘ abrator dust | only tater
chamber  chamber | sample
- | — —
SI0, (Total) | 29127, 3ttov, 56.60°, 352°, | 3786%
Fe:0, 34607, 8327, Moo, 2631% 279%
AlO, 6147, 618%, 1258%, [ 1997% 21 59%
Ca0 3280, 185%, 200% 258% 1345,
MgO o551 amsy ! 2027 253°, 1 242%
Loss on
Igution 20163, | aea \ 1298% 1184° ‘ 971 %

TABLE LXVI GOVERNMENT LABORATORY ANALYSES OF LONG PERIOD SAMELES 9,
P1, Q, R AND R1 FOR TOTAL AND FREE SILICA

Lang Period  Long Period | Long Period  Long Period
Sample P Sample Pt

ong Pen eniod Long Perod
mple
| Dust an fas 7 o

Sample R
Same a5 Dy fras Dhsst Lo Same 25
| ling shop ur dust P roof of shot  top of wheel dust R
venulatton  only Later blast abrotor dust  only later
amplc chmber chamber  sample
. — _ S 1
Totalsihea |
2007 8o 740, wre | wos
Hard free |
silica 16°,
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As 1n the case of the earlier work on the Clay Grade Samples 1-5, the
elutnattons made by Mr Walker are seen from Table LXVII to have been
equally effective n giving substantially a clean cut of the materals at 10p
Durect smicroscopical examination of these dispersed samples shows (Table
LXVII) that there 1s next to nothing 1n any of the samples over 102 1n size and
that most of the material 5s well below 10y, there being little between 5u and
10;  The size frequency distrbution figures are 1n fact typical of industrial air-
borne dust clouds and 1t can be stated with certamty that these clay grade
samples represent dust, substantrally all of which if dispersed as dust clouds,
would be capable of enterng the ultimate tissues of the fungs

These Clay Grade Samples were thus suitable for silica analyses to assess the
silicosis risk which would anse of dust clouds dertved from them were inhaled
and the samples were therefore submutted to the Government Laboratory for
estimation of therr silica content
Gorernment Laboratory Analyses of Clay Grade Samples P, P1, Q, R and Rl
The Government Laboratory analysed the Clay Grade Samples for hard free
silica and reported the results shown 1n Table LXVIIT

TABLE LXVIII GOVERNMENT 1 ABORATORY FREE SILICA ANALYSES OF CLAY GRADE
SAMPLES P, P1, @ R AND R1

Clay Grade  Clay Grade | Clay Grade | Clay Grade | Clay Grade
Matenal | Sample P Samplc PI | SampleQ | SampleR | Sample RI
unattacked | Dust on fett  Same as dust | Dust from | Dust from Same as
by fluobonc | ling shop zur | P only later | roof of shot | top of wheel | sample R
crd ventiation |  sample blast abrator dust { only later
| duet | chamber |~ chamber sample
B | [
A Loss with J
HF ;cxdf
as 7 of °
ey 155% 151°, J 122°, 77% 1152
]
B Residue ( [ ’
[y B e l N R

The Government Chemust s report on the results shown in Table Lxvit
ctated that the firures 1n Column A, 1¢ theloss on treatment :vxth f!ii:—oﬂup:xﬁ

d that —
glu;jeGra:’; Samples P, P1 ﬂn};d 4] {21} civg‘tyam nsgnllzl ;“;g:;:::?vsc lt;l' l;:r:lx;‘l t’;ﬁ::
ts not more than > a % 5 8
SC'”IIE (x:‘rrla::]g‘::r‘yples R and RI are pr'\comallynfrec from hargl free snllxlcél (wlucc}:
means presumably that the amounts dre not more than 7% and 11% respe

tively)
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. xS ae I

as each other because (a) Samples P and P1 were taken at the same place
Qamntac R and RI  aaaln+ ameha fa = v R
N h

[ v .
“ . f
“ 1

tions going on therein and mixed up by general air moyement

r

rough estimates as to the order of risk of the varous processes The results
obtamed however are of general interest as showing that for Clay Grade Sam
ples of foundry dusts obtained either from bulk samples of the parent dusts
or from dusts settled from the foundry air the hard free silica percentages with
few exceptions are reasonably low It 3s to be hoped and indeed expected
frg:_‘n woﬂ: now 1n progress by other workers 1n steel foundries that when

obtained direct from the foundey air by the salieylic acid filtration apparatus
were analysed by X ray diffraction for free stica The results showed that

SUMMARY

With a view to forming some tentat ve estimates of the s1l cosis hazards
stccll f?u“udms dust count and size distnbution determinations were made
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of blasting and so to determine the time nterval which should ela
;:tl w:;u;;:l b% safsz for a Xhotblaster{ lOfdlSCal’d hits helmet an‘::l thls:.wpi:cpebx:r%:

ast chamber doors  An interval of about 5 muinutes was
results obtamed " suggested by the

Reference 1s made as 1n the previous chapter on dust sampling 1n an iron
foundry to the grave difficulties associated with the evaluation of dust count
samples obtamed 1n steel foundries and the conclusion 15 agam drawn that
future ‘workers 'makmg dust samphing 1nvestigations in this field would be more
P ly employed 1n ob 2 mstead of dust counts long period gravi-
metric samples of the air borne dust less than Sp for mass concentratton estt
mations supplementing this mformation by X ray diffraction and chemical
{espectally silica) analyses on the samples so obtamned and by stam method
measurements of the general nuisance dirtiness of steel foundry atmospheres
as opposed to therr silicosts producing potentiahities In the present investiga
110n 1t was only possible to do a hmited amount of work i this direction and
to supplement the dust count and size distnbution data and with the collabora
tion of Mt T R Walker ma FRyc and the Government Laboratory,
various size grading and size distitbution estimations and chemical and total
and free silica analyses on a number of bulk samples of dust thrown off by
vatious dusty typical foundry operations or settled from the foundey air were
made and also stmilar analyses on ~lutniated fractions under 10u derived from
these simples

The results emphasize the dangers inherent 1n attempts to assess sificosss
hazards from analyses of the parent dusrls :nstead of on 1hc resplaable Slie

the under 10p fractions of dust thrown off by the processes of swing frame
grinding portable grinder wora roughing out” wheelabretar work and pneu
matic chuse] futtling

For smufar under 10x fractions of dint settled from the fouadry atr near
wheslbrators shot blast chambers and fettling shops the free sitica percentages
varied between 7 and 15°,

Weightig the free silica percentage results with the dust count survey esults,
the sl cosis hazard appeared to be greatest for fetthng work with pneumatic
chisels and 1 ast for swing frame grinding with roughmg cut wheelabr tor
work 1ad portable grinder work falling 1n between

DUST ESTIMATIONS AT STEEL FOUNDRY M

BY A I G McLAUGHLIN AND W 8 LAWRIE
and radtographic exammations were baing
les was taken with the Owen s Dust
he conditions m the moulding and

Duning the time that the chinrcal
mads ay Foundry M a senes of dust samp]
Counter to show the d flerence between ¢

fettling shops

f ';hegf,.cmpry buildings (see Fig 49) consist of (1) a large foundry where sand

moulding melting and easting of steel 15 done (2} a small moulding shop,

(3) a fetthng or ste~l dressing shop (4) a pattern or woodworkmg shop v&hexc

wooden patterns for the sand moulds are made (5) a machine shop an )
£0s o~

1 a2 offces cinleen elc
ane L henthepaves

of the gabled rovl
WE WU U g s

1n the roof A converfer furnace 15 $itnaied at one end ot

Siemens open hearth furnace near the mddl The sand moulders work at
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vanous parts of the foundry floor A'_sand milt for the preparation of the

POWHEL 1 UpPLEA L0 L0S THoUs, HLLE OL B QUSL LINE evolved AuTIag ts
apphcation  Silica paint was used before the war on ouly 5% of the
moulds _Those made with Belgan sand did not need to be pamted Duning
the war Belgian sand was unobtamable ana the moulds made with Enghsh sand
had to bepainted, and a # tonof silica flourhad been used during the war penod

The sand moulders use a jet of compressed air to blow loose dust off the
surface of the moulds and n so domeg blow ?ust mto the atmosphere of the
Loa A .o P FRE R )

from the molten steel Steel castings of many shapes and sizes are made, the
heaviest bemng 3 tons 5 cwts and the lightest 2 oz The average size of casting
made 1s § cwt The atmosphere of the foundry 1s much less dusty than that of
the fettling shop

Fettlng Shop  The fettling shop which 1s well away from the moulding shop
measures 300 feet by 50 fest [t 15 22 feet high to the eaves and 32 feet to the
louvred ventilator tunning along the roof At one side of the shop 1s a lean to
about 15 feet high Doubl. doors are situated at each end of the shop and
another 1n the middle of the lone south wali  Two tows of windows of which
only the l'ower omi; open are sstuated along the north wall  Another

SR L Vo -

anct mee ava than daban  La L L L .

oxe trom the welding booths
a - . -

we
11
the sampies were taken are marked on the plan  In each shop samptes were
taken 10 one of the crane cabins about 14 feet above floor level

The samples were photographed under standard conditions on a Vickers
microscope at a magnihcation of 1000  Small portions of the microscopic
fields are reproduced (see Fig 49) It will be seen that all sample, taken in the
f:(ﬂ.m.g, shop Q1 —lé)_shuw heavy dust concentrattons whereas those 1n the
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welding booth and the dust particles have different
physical characterntics
{{?I{II‘ :l.led re{nf:x_x‘derﬂof thf sam_;_aljs taken m the fcu_lmg shop It 15 probable

t

LOUNL a1y s12¢ distribution was as lollows —
Ne € 4~ ' v

The 24 samples were also estrmated by a method devised by one of us
(W B L )(1%) which 1s now being used by the British Iron and Steel Research
Assoctation(*%)  The followmg Table LXIX gtves the dust counts shown by

these samples —

TABLE LXIX DUST COUNTS AT FOUNDRY M

No | Paruclesiee | ‘ Remarks
1 g 4&0 Fetthng Shop  General atmosphere near cleaning process
2 1
3 12800
12 800 Breath ng level at rough fettling
12 80( Between 2 fettlers 8 feet apart
12 800 Gninders  Between 2 abrasive wheels
12 Fetthng Shop  Fetthng clean casting
12 Breathing Jovel | Cast ng previously shotblasted
12 ~ hat
1 12
1 12 8
1 12 8
b3 32
14 12 8
1 9
I 12 8
1 00 Mould ng Shop
1
1
2 1200
2 12 & Near converters
2 12 8 Crane track level
23 12 8 Near open heatth furnace
24 2400 | Small Moulding Shop  General atmosphere
- A —
These figure amten am af 17 200 nart slec ver cubtc
centimetre 1n lvncr!ll;
moulding shoy nelre
the dust cloua y
though these clouds probably consist largely of iron oxide
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welding booth a1
from the remaind
that the dust parti
of showng dust c(
pornts, but 1t has
concentrations
of 12 800 per cc 1t
count and size die
No 6 Al par
12 200 part
64% less tl
979 less tt
99 6% less
FParticles over
860 partacle
60% less tk
949 Tess th
100% less t

The 24 sample¢
(W B L )}('), whic
Association(7)
these samples —

T

No | Paruclesice

N—

31 D 1 et 1tk ke
M
8

§

‘These figures sho
centimetre 1n the fe
moulding shop In
the dust cloud conc
though these clouds
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Tolla TVY cha o thara Mo af Y on  avam mnt ame aftha  aolacn o tha
\ '
having silicosts
TABLE LXX FACTORY M RESULTS OF X RAY EXAMINATIONS
MOULDING SHOP
Length of Emplogment
Tunger, 25 {610 |11 15{1620] 21 25| 2630 | Over
Occupation Total |2yrs | yes | yrs |y | yrs |‘yis” | yes 3oyrs
{ I T
\ e 'Tﬂﬂl
Moutders 89 ol 10|18 610 ‘12
Foundry Manager [ - DR
Furnace hands 4 — 11 1| — — |4 ) —
| == =1~} -
Farpace bricklayers l 2 LI 1 J [}
Bokisyers bouree | | | ~ | — — | ~ | — | f |~ —
Casters 2 = a1 T=
Singers 3 — | PR — 11 | =1
Coremaker 1 — 1 —_ =]~ R
Moulding Machunc | - vg‘—‘r"“‘
hands 2~ { t n l — == = -
SodmversGui) | 2~ =1 [~ =1 =1=
Ladleman ’ 1T — |- -]« ’ [ N
Labourers {2 - |- =%
Crane dnvers e — - i T — =
TOTALS [m sl | 9| ; TR
SUMMARY

* Early seticulat on 18 cases
1 Reticulation

1l Tuberculosis 3 cases.
$ Nodulaon Nit
Nommal 75 cases

Totat 114 cases
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TABLE LXXI. FACTORY M RESULTS OF X-RAY EXAMINATIONS

FETTLING SHOP
Length of Employment
Occupation Total [Under| 2 5 | 6-10 [ 11 15{ 1620 {21-25 | 2630 | Over
yrs | yis | ys | yrs | yrs | yrs ) yrs [30yes
E N P N
R 5 A0 (npendl iS5 41
Steel dressers i s
(Fettlers) 66 | 2| 2 4| sp—~114
Sandblasters 4| = ]‘ﬂ JEN I RPN B R
Grinders N s
Welders 4| — =1t Hln)]—]an -
Oxyacetylene burners s - || -] =7=1-
Fettlers iabourers 2 1) 1 — _ - - — —_
Crage drivers JJ — e = n=1=1=
Ftersand tumers | 5 | —  — ‘ U | = [ ==
Wheelabrator operators | 2 | — 1 [ 1 f — | = ’ =
Castngs cleaner t 1| - ( - == ‘ J
Totals 93 4 |z [ 30 i | 7 | st
SUMMARY
¢ Early renculation 13 cases
§ Reticulation e
1 Nodulation
§ Masswve shadows s
Il Tuberculos 2 cases
Normal 39 cases

Toral 93 cases



CHAPTER IX

HEALTH RISKS OF THE VARIOUS
FOUNDRY OCCUPATIONS

BY A 1 G McLAUGHLIN

We propose mn this chapter to examine the information which has been ob
tamned from all sources about the risk of lung diseases to foundry workers 1n
general and also the relative risks of the various occupations 1n the mdustry
The published work on foundry health rsks ts discussed in the first chapter
but 1t will be convenient to refer again to some of the mvestigations 1n connec.
tion with specific occupattons

FOUNDRY WORKERS IN GENERAL

INCIDENCE OF THE PNEUMOCONIOSES AND
TUBERCULOSIS
Intensive studies of the health of foundry workers began only 1n 1931 and
since then about 25 radiographic and/or clinical surveys of vartous groups have
been made It 1s difficult to make sausfactory compansons between the results
' v

.
' 1

. s . 1
of first stage silicosis ranges from 0 99 to 40 per cent of second and third stage
silicosis from 01 to 64 per cent The incidence of silicosis combined with
tuberculosis varies from 0 25 to 12 per cent whereas that of active tuberculosis 1s
between 0 6 and 32 percent  The high percentages almost inevtably occur when
only smll numbers or when specialized groups exposed to high dust concen

trations have been examined The studies however have been carned out m
at least nine different countries and there 1s unanumity about the occurrence of
slhcosxz and pneumoconiosts wn iron steel and non ferrous foundry workers

s i v o

* These figures refer 10 the results of the ficld imvest gation descnbed m Chap er 1V and do
ook wnclisde the cases recorded in the files of the Factory Departrent 2nd the S 1 cosis Medical
Board Chap V1 tor those descr bed n the patl ological stud es Chap V

219
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t
work 1n the least dusty or dangerous foundr:
"y occupations  There is 1 ttle doubt
ghat indwidual foundry occupations vary not only in duostiness but that the
PR woon e w

pneumoconiosts  Most observers who have been able to compare the incidence

of the pneumoconioses in tron and steel foundnes (McConnell and Fehnel

~n * Treenburg Sicgal and Ross Smith (1938))

1es produces more cases than comparable

of them however eg McConnell and

Fehnel found that the mncdence of silicosis was only shghtly ugher 1n steel than

1 sron foundries  On the other hand our figures (see Table IT) show that steel

workers have a much higher 1ncidence of severe X ray abnormal ties than do

1ron or mixed iron and steel workers For instance 16 per cent of the s!oc}
(R Aen o

lung which 1s not made up of whorled SIICOUC BUUWES UL 1Y u v e
- ~ ofe the term

exposure has showst luai
'

| I By ' [
(L) ! es

though the sua tutou t ol ! [} 1 ' ed
rad ograptuc changes were also found m all occupations m steel moulding
shops and less often 1n tron and mixed tron and steel mouldmng shops though
Ived Marked radiographic changes oocurred

agam small numbers 2re 1nvo!
seldom 1n pattern and coreshop workers mantenance and admun strative stafl

1n all types of foundries
Tt 1s clearly shown that any worker i a steel fett] ng shop 13 exposed to the
M % Wm  nomat cases be
her
1ed
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To nmnbatanc L mattaen e

anbamn = bantfa adeapabo 1AL antoal o
’ .-
dust :
SPECIFIC OCCUPATIONS
SAND AND SHOTBLASTERS
1n the general nvestigation, = M AR i -

1ron, 22 from steel and 11 from . -
5 had normal chests and the ot . ' .

- Filiaiepie- - .
Gen b e el dhe o s et = ame o4l bl - v

sad

Between 1931 and 1947 inclustve, 79 deaths (23 from silicosts, 43 from sili-
cosis and tuberculosts and 13 from other causes) came to the notice of the
Silicosss Medical Board  Over the sime pertod there were 41 certificates of
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work i the least dusty or dangerous foundry occupations There 1s kittle doubt
that individual foundry occupations vary not only 1n dustiness but that the

- p
(1934) Sander (1938) (1939) and Greenburg Siegal and Ross Smuth (1938))
agree that exposure i steel foundnes produces more cascs than comparable
exposure 1n iron foundnes Some of them however eg McConnelf and
Fehnel found that the meidence of silicosts was only shightly hugher in steel than
in tron foundries  On the other hand our figures (see Table IT) show that steel
workers have a much higher incidence of severe X ray abnormaliti~s than do
1ron or mixed 1ron and steel workers For instance 16 per, cent of lﬁxe sree"l

d - o

U
oundry
1€ tem
o
Sl o .
L
ex. » | 1 aal ta ¢l ne en ta o

dd oglup ue vuug
‘shupsg anli‘l less oftehn 1n 1ron and nuved 1ron and steel moulding shops mouﬁ
again small numbers are volved Marked radiographte changes omux'traﬂ_
seldom 1n pattern and hop workers anm s
an all types of foundries o the
It 15 clearly shown that any worker in a steel fettling shop 1s expose: !: b
sk of contracting severe X ray abnormalities whlcf‘l_ u‘ay"xthx‘ngs: riﬂ;;hcr
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It1s not clear why pattern shop workers in steel foundries should have a higher
mcidence of severe X-ray changes than pattern shop workers in steel or rron
foundnes The pattern shops 1n most foundries are separate from the mouldmg,
f:tﬂmg and core shops and the matn exposure 1n each pattern shop is to wood

lust

SPECIFIC OCCUPATIONS
SAND AND SHOTBLASTERS

In the general 43 sand or were X rayed, 10 from
1ron, 22 from steet and 11 from mixed foundries (Table VI) In the iron group
5 had normal chest‘s gnd the other 5 had early X-ray reucfulutmn There were

' PR i S PR i

malities the ratio for sand and shotblasters im 1ron foundrres was 04-83, 1
steel foundries 319468, and for mixed foundnes 1174108 It s farrly clear
that the ratio for blasters of iron castings does not represent the actual nsk

sand
Belwee'n 193t :\{ld 1947 mc!uixve, 79 deaths (23 from silicosis, 43 from‘s1!x-
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varied from 3 56 per cent to 7 87 per cent, total silica from 0 87 to 2 60, free

stlica from 0 17 to 075 and Fe,0, from 0 16 to 143 per cent all 3

dry weight of the lungs) P (@l pereentages of
One case (No 38 of the pathology senes) a shotblaster for 203 years dred at

48 years of age and histologically only slight silicosis was found~ This 1s the

only blaster giving a fustory of having always used shot and not sand as an

abrastve  Apart from this case we have no evidence as to whether the dust

UTINAINgG ol Meldts (MIsceUdneous (nuustries) Kegulalons 192> nave played
a part 1n the small amount of silicoss 1n the case crted above and also 1 man
taining the number of cases of silicosis and tuberculosis at a fairly low figure
sinice 1925 Few dust control methods are completely efficient and even with
stringent reguiations cses of lung disease 1n sand ot shotblasters stil occur
There 15 no doubt that sand or shot blasting of castings carrees a serious risk
of silicosss  Studies of the dust conditions in a blasting chamber are described
by K L Goodallin Chapter VIII They revealed lha!‘_dustdoudforwcntmnons
eur - e -

culosis the average length of exposure n sand and sROtbLStErs Was & 3 yedrs
compared with 32 years for the other occupations

CONCLUSIONS
( 1 L a1 aen Wactane (Frenn and cgeg]
A fess
n teel
castings are bemg treated  The hgures i our series dig, nowevel v s 1l to
1
be statistically reliable \ v+ dence and the results of
processes can be highly
ulosis

ontinue to occur 1n spite

concerning dast €oarol
) No defimte evidence has been obtaned as to Whether shot biistng is
less productive of cases of silicosts than sand blastng
FETTLERS OR CLEANERS OF CASTINGS

- ~F aact moc © done hy a number of methods which
shot or

mnding

of the stringent regulations
[&
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15 not subject to similar regulations, though Inspectors of Factories have power
under Section 47 of the Act to ask that 1t should be done under exhaust ven-
tilatton  Technical difficultes connected with the varying sizes of castings have
hitherto prevented the application of dust control methods The mportant
pormt therefore about fettling of steel castings by pneumatic tools 15 that the
fettlers or dressers have been exposed to the uncontrolled mhalation of freshly
fractured particles of free silica dust In a few steel foundrres the fettlers wear
dust respirators  On the other hand most other fetthing or cleaning processes
have been subject to dust control methods, Which i some cases perthaps hav.
not been tughly efficient  We therefore propose to deal first with the results of
examnations of fettlers of steel castings

FETTLERS OR DRESSERS OF STEEL CASTINGS

As we pointed out 1n the review of the literature Middleton (1923) was the
first to examine a group of steel fettlers and he came to the conclusion on clintcal
examinations only that though they showed evidence of the presence of pul
monary fibrosts and tuberculosis (22 8%, and 69 respzctively) they presented
fess lung damage than a group of metal grinders who used sandstone wheeke
At that time fettling was done mamly with hand tools, the pneumatic tool
<oming 1nto more general use later Probably as a result of Middleton’s work
theidea arose that the dust from steel fetthing was not ughly dangerous but 115
significant that when the silicosis compensation schemes came to be formulated,
steel dressers (but not ron dressers) were scheduled as a group entutled to com-
pensation for silicosss  In our pathological 1nvestigation we have been able to
examune the lungs of one steel dresser (Case 4) who had always nsed hand tools
He died from coronary thrombosis and no silicosis was found mn his lungs

Landau (1932, 1933) 1n Germany first drew attentton to the nisk i the fettling
«of castings with pneumatic tools and he found that 66%, of 126 men had siicosis
and 8% open tuberculosis  Those engaged on steel castings were more severely
affected with silicosis and tuberculosis than dressers of ron castings, though the
nsk 1n the latter was a defiaite one  Evang in Norway found that in a smalt
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records of the Factory Department and the Silicosis Medacal Board (Chap V)
that the number of cases of silicosis and tuberculosts 1n this occupation has
increased year by year since 1931, Records of 81 deaths and 199 other cases
were obtained Altogether there were 364 applications to the Silicosis Medical
Board for disablement certificates between 1931 and 1947 and of these 177
were refused.

The results of our mnvestigation are given 1n Chapter IV and in Tables VI
and VIE  Of 240 steel fettlers examined S1 per cent had normal chests, 19 per
cent early reticulation, 25 per cent reticulation and 5 per cent had nodulation.
The last two groups combined (73 cases or 30 per cent) can be regarded as

. .
Some of

the abnormal shadows are doubtless due to deposits of 1ron dust 1n the lungs,
analysis of the dust having shown that 2 good deal of 1t consists of free silica
and a smaller proportion of wron oxude It 1s mnteresting to speculate what part
the presence of ron dust plays in delaying the onset of silicosss, seemng that
Kettle (1932) (*3) found experimentally that won, like alurmnium, acted as an
antidote to the fibrosis-producing properties of free siica The fact remams,

however, that fettlers of steel castings do contract silicosts, though not as
rapidly as sandblasters do  If in practice 1ron acts as an antidote there is not
T DT L et cn il ¢ b e wmbarans nnmnlataly the fhrapenic
. 1

s

- - ce 4 L1 3 Lai mathalamr

Awampamed by tuberculosis was found 1n 5 cases, i 15 cases there was sur

cosis and tuberculosts and 1n another case there was no silicosts, the cause of

death being coronary thrombosis  In the 15 cases with silico-tuberculoss the
silicosis was advanced 1n 13 and shght 1n 2 cases

Chemrcal analyses of the lungs were made in 12 of these cases* the asht vatied

from 395 to 8 ger cent of the drred werght of the lungs the pcmn‘l%cﬂb‘ﬂl{

total silica ranged from q47 t_oll‘}ihlﬂand‘ ll‘h‘e l./.’ie,f,l.hi‘i ]:{gxﬂr‘nl?‘ 'z‘):swt;mscnt -

nt of total

The case

had only

, ned from

Jacetylens

y waight

of the lung
H - < «he X-ray and histological appearances of
' . ray pieture of reticulation, ‘small sihcolic
X-ray nodulation appears to Correspon!
necessary, therefore, to have X-ray nodu-
can be made
A0 e ahpt
s
Ll
of
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the lungs Photographs of the dust clouds arsing from steel fettlng are given
on Fig 49 facing page 216 and representatne dust counts show an average
concentration of 12 800 particles per cubic centimetee

CONCLUSIONS

(1) Fettlers of steel castings are exposed to a serious nsk of silicosts often
accompanted by tuberculosis

(2) Well marked X ray reticulation appears after about 10 years exposure
and 1n one factory all cases with 20 years exposure to the dust had X ray
nodulation A diagnosis of silicosis can be made 1n the stage of reticulation
when cltmcal evidence supports such a dragnosis

(3) In 2 series of 21 deaths in steel fettlers the average age at death was 53 4
years and the average duration of employment was 28 6 years

(4) Fettling with the pneumatic tool appears to be the most dangerous
method because at present the dust 1s uncontrolled Hand fettling (with ham
mer and chisel) 15 much less dangerous

(5) It has not been possible to separate the grinders of steel castings from the
fottlers but there 15 less risk of silicosts amongst them because most grinding
processes are done under exhaust ventilation  Artificial abrasive wheels are
now used nstead of sandstone wheels for gninding and thereby the sihcosis
nisk has been greatly diminished

{6) The statistical evid=nce sugg sts that steel fettlers are more liable than
others to devlop abnormat X ray shadows 1n the lungs which on the climcal
p‘:]stholuglcal and cavironmental evidence can he regarded as due mamly to
sUIcos1S

7) The onset of s Licosts ts probably later in steel fettlers than 1t 15 1n sand or
shot blasters
o L

v s ° . 3

chisel and (1) that the output of steel castings 1s increasing

FETTLERS OF IRON CASTINGS
At the present time {ettlers of ron castings are not ehigible in this country to

did 1n fact contract silicosis but not to the same extent as stecl fettlers The
fatter afso were more fiable 1o contract uberculosis  Hedenstedt (1940) in
Sweden also found sil cosss 1 cleaners of 1ron castines and out of 26 men
examined 16 had sihicosis and 2 had silico tuberculosis

Thacar - e P -
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developing abnormal X ray shadows was much less the
foi steel fettlers 1n X ray Categories HI and IV bemg 311 f;{espmdmg aties

1n 4 cases (2 ad\’l‘anced and 2 slight) Ore of these cases also had carcinoma of
1oma But the most
pigment assocrated
m type In some
cases this fibrosis was arranged 1n roughly nodular formation the pattern
being radial rather than the whorled appearance of the classical silicotic nodule
Tiis  mixed dust pnreumoconiosis or modified silicosis was found n 5 out of
the 7 cases and in the rematmung two classical silicotic nodulation domnated
the histological picture
Chemical analysis of the Jungs was made 1n only 2 of these cases the ash
bemg 71 and 6 22 per cent respectively of the dry weight whereas the figures
for total silica were 1 35 and 1 58 per cent of the dry weight The percentages
of Fe,0, were respectively 20 and 1 56
The cases of pulmonary disease 1 1ron fettlers collected by the Factory
Department and the Sthicosis Medical Board are detailed mn Chapter VI and
the following 1s a brief summary —
Records of pulmonary d sease n 17 iron dressers or gnnders were collected and of these:
e Another
dof
In
steel
em

Results of a study of the dust concentrations 1n an 1ron toundxy‘?:e gwelr{l m
17 bere

t

app Jrs to be reflected in the pathology vt woft wivs ¢ u g
cl}:pncnensnc appearance s the peribronchial and penvascular fibrosts usually
associted with «  mixed dust pneumocen osts_caused by dusts coman}:mg
lower p reentages of free silica than those usually found 1n trades "‘lj ws‘ccrs
classical s 1 cosis develops It will be noted however that evert 1 1ron dres

typrcal sil cosis 1s sometimes found
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CONCLUSIONS

(1) Iron fettlers are exposed to the inhalation of dust which 1n some cases
can cause typreal silicosis but more often produces a modtfied silicosis or a
mixed dust pneumocontosts

(2) The pneumoconiosis or modified silicosts of 1ron fettlers may be accom
panied like typical silicosts by tuberculosis or by pneumonia either of which
may be_lhe 1mmed|atercause of death

a 2 v

the figures are s iggested as representing approximately the relative nisks of the
two occupations

adequacy of dust control methods
MOULDERS
Methods of mould making are discussed 1n Chapter II A moulders ex
\ o v Ve

o oo e '
. [ v

(Y ' 1 !

' Ak arad ma n oan 8 chan hat tha ralar a hant 1

. . ' . I '

Some large moulds take a month to mike whereas 1n some iron foundries where
small ¢astings such as boot sprigs and door and window hinges are made as
many as 150 boxes of moulds may be made duning a shaft  The moulders in the

e s

below 10 .
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In the published papers on foundry workers few specific references to the
health risks of moulders are found  Greenburg, Stegal and Ross Smeth (1938)
however, record that of 1,409 moulders 4 4 per cent had stlicosis, 7 2 per cent
had fibrosts and 0 7 per cent had tuberculosts These figures refer to both tron
and steel moulders The percentage mcidences of these pulmonary lestons
amongst 224 chippers or fettlers are much the same as 1n the moulders, the
figures being4 8 per cent silicosis, 4 per cent fibrosis and O 9 per cent tuberculosis

The results of our 1nvestigations of iron, steel and mixed 1ron and s,tccl

STEEL MGULDERS

Of 224 steel moulders examuned 65 per cent had normal chests, 25 per cent
had early reticulation, 9 per cent had reticulation, and 1 per cent had Eodulanon
ia T e e

= tog]
of
of
X ray category I = 89
X ray category IL = 148416

X ray categortes Il and IV= 101421
Only one steel moulder 1s included mn the pathological nvestigations and he

had suffered from cardiac enlargement with hypertension for Iﬁkyears befonrs
bronch P a

his death At pSy o 10 5 A 1 Aemen
'
IR ° ' 14w md csaal fartling the
e sses are
givenin
Moulding Shop Fettling Shop

X ray Category

Normal I

Early Reticulation II

Retsculation I

Nodulation and Massive
Shadows IV

Tuberculosis

Total

75 cases (65 8 per cent)
18 cases (15 8 per cent)
18 cases (15 8 per cent)

Nil cases {0 per cent)
3 cases ( 2 6 per cent)

114 cases Total

39 cases (42 per cent)
13 cases (14 per cent)
27 cases (29 per cent)

12 cases (12 9 per cent)
2 cases ( 2 1 per cent)

93 cases

he
AV aed WY cambined) were 158 per ceat 1n U

In the moulding shop there were

ssive shadows whereas there were

p with this severe type of chance



IRON MOULDERS 09
B

~ e oem . hee —aar, R PRI

silicosts

CONCLUSIONS
PSR
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serics
(3) The statistical 2nalysis shows that the percentage mcidence of severe

shown by the statistical inque
(6) Steel moulders are subject to less pulmonary 1llness than are steel fettlers.

TRPAN MAOTT NEDC

X-ray category 1
X ray category IU
X-raycategories Il and IV = 63415
Detarls 08 pothatan b ¢ 4o afstat 220 £@ o oo Th
Chapter V - - .
made and .
63 years, t .
iron moul "
montry tu
assocrted with elassical and well marked siicosss - Typical sthicosis was present
aho m 3 more cases, in 2 of which there was also some bronchiectasis and
emphysema and ta the third Jobar pneumomia  In the remamning two cases ,
there was & mived dust pneumocontosis (pertbronchial and penartentl fbrosis)
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In the published papers on foundry workers few specific references to the
health risks of moulders are found Greenburg, Siegal and Ross Smith (1938)
however, record that of 1,409 moulders 4 4 per cent had silicosis, 72 per cent
had fibrosis and 0 7 per cent had tuberculosis These figures refer to both iron
and steel moulders The d of these pul 'y lesions
amongst 224 chippers or fettlers are much the same as n the moulders, the
figures being 4 8 per cent silicosts, 4 per cent fibrosisand 0 9 per cent tuberculosis

The results of our investigations of iron, steel and mixed 1ron and steel
moulders are given 1n Tables 1V and V  The figures show that steel moulders
are more liable to develop abnormal X-ray changes than 1ron or mixed iwon and
steel moulders In only one of the iron foundries mvestigated were very small
castings made and here the inctdence of silicosts was high

STEEL MOULDERS
Of 224 steel moulders examined 65 per cent had normal chests), 25Apc‘r cent
~ I ' avs 0 D A e

X ray category I = 89
X ray category 11 148+-16
X ray categortes Il and IV= 101421

B L I ] 1~ ¢ antancand he

cent, all figures being percentages of the dry weight of the lungs No cases o
silicosss with or without tuberculosis appear in the records of the Factory
Department or the Silicosts Medical Board

To illustrate the relative health risks of steel moulding aad steel fettling the
experience at Factory M may be cited In this factory the two processes are
done 1n separate shops The numbers of cases 1n each X ray group are grvenit
the following list —

X ray Category Moulding Shop Fetthing Shop
Normal I 75 cases (65 8 per cent) 39 cases (42 per cent)
Early Reticulation I1 18 cases {I5 8 percent) 13 cases (14 per cent)
Reticulation IIT 18 cases (15 8 per cent) 27 cases (29 Per cent)
Nodulation and Massive

Shadows IV Nilcases (O percent) 12 cases (129 per cent)
“Tuberculosts Jcases ( 26 percent) 2 cases { 21 pec cent)

Total 114 cases Total 93 cases

The severe abrormalities (III and IV combined) were 158 per cent in the
moulding shop and 41 9 n the fettlng shop In the moulding shop there were
no cases showing X ray nodulation and massive shadows whereas there were
12 cases or 129 per cent m the fettling shop with this severe type of chang®
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CONCLUSIONS
r(\) Stez! moulders are c:qmsed to the inhalation of dust v;_ hx?_h after a peniod
e DTN i PO G T

Seres
3} The statistical analysis shows that the percentage mcidence of severe

ToAN MAITT )TV

P PN .
nodulation  The obsersed evpected ratios are —
X ray category 1 — 106

X-ray category 1l = 106.-13
X-raycatepories [Iland IV — 6415
Details of pathological studies of the lungs of 8 1ron moulders are grven in
Chapter V and 3 of these had worked at Factory K where small castings are
made and silica parting powders msed  Therr ages at death ranged from 32 to
61 years, the average being 48 9 years, whereas their length of employment at
ron moulding varied from 13 to S0 years with an average of 28 1 years  Pul-
Tonary tuberculosis was present in 3 of the 8 cases and 1n cach case it was
assourated with classicat and well marked silicosts Typreal silicosis was present
abo in 3 more cases, In 2 of which there was also some bronchuectasss and

emphysema and 1n the third lobar pneumonta In the remaimng two cascs
there was a muxed dust 1 [t and p fibrosisy
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In the published papers on foundry workers few specific references to the
health risks of moulders are found Greenburg, Siegal and Ross Smith (1533)
however, record that of I 409 monlders 4 4 per cent had silicosss 72 per cent
had fibrosis and 0 7 per cent had tuberculosts These figures refer to both won
and steel Id The ds of these pul y lestons
amongst 224 cluppers or fettlers are much the same as 1n the moulders the
figures bemg 4 8 per cent silicosts, 4 per cent fibrosis and 0 9 per cent tuberculosis

The results of our 1nvestigations of 1ron, steel and mixed 1ron and steel
moulders are given 1n Tables 1V and V  The figures show that steel moulders
are more hiable to develop abnormal X ray changes than iron or mixed tronand
steel moulders In only one of the won foundrics 1nvestigated were very small
castings made and here the incidence of silicosis was high

STEEL MOULDERS

Of 224 steel moulders examined 65 per cent had normal chests 25 per cent
had early reticulation 9 per cent had reticulation and 1 per cent had nodulation
Tt1s interesting to note that all 3 cases with nodulatron came from the oné steel
foundry m which silica flour was used 1 the moulding mixture In some o!
the 24 cases with retsculation and 1n all those with nodulation, a diagnosts of
sthicosss 1s justified  The observed/expected ratios for steel moulders are —

X ruy category I = 89
X ray category 11 = 148%16
X ray categones Ill and IV= 1014-21

Only one steel moulder 1s mcluded in the pathological 1nvestigations and be
had suffered from cardiac enlargement with hypertension for 16 years before
his death At necropsy broncho p bronch: tic abscesses an
marked general emphysema were found There was also Histologicat evidence

B R L 1n2 Fhrne S b
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Department or the Silicosts Medical Board

To tllustrate the relative health risks of steel moulding ard stecl fettling ﬂ‘:
expenence at Factory M may be cited In this factory the two processes i\lrn
done 1n separate shops The numbers of cases in each X ray groupare ghet
the following list —

Y ray Category Moulding Shop Fetthng Shop

Normal I 75 cases (65 8 per cent) 39 cases (42 P°T “"‘:

Early Retreulation 11 18 cases (15 8 percent) 13 cases (14 P¢C ceat

Reticulation 1T 18 cases (15 8 per cent) 27 cases (29 P¥F cent

Nodulation and Massive 1)
Shadows IV Nil cases (O percent) 12 cases (129 P¢f “"ﬂ

Tubercutosis 3cnses { 2 6percent) 2 cases (21per cenf

Total 114 cases Total 93 cases

“The severe abnormalities (II and 1V combined) were 15§ per cent 1 ‘:r‘:
moulding shop and 41 9 in the fettling shop In the moulding shop there ™ i
no cases showing X ray nodulation and masstve shadows whereas these we
J2 cases or 129 per cent 1n the fettling shop with this severe type of ¢l
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moulding mixture  Amongst the moulders at znother steel foundry (P} where
siltea flour was used, there were 3 cases of X-ray nodulation, probably due to
stlicosis,

PR

[ T PP,
(R -

LT

the usc of parting powder hasa bearing on the tncidence of dust diseases amongst

moulders  This pornt was not considered 1n the statistical analysts
CONCLUSIONS

Stez! mouldars arce exposed to the inhalation of dust which after

e R A B e S R

series
(3) The statistical analysis shows that the percentage 1ncidence of severe
X-ray abrormalities s greater amongst moulders tn steel works than in won
or mixed iron and steel foundries
(4) This result 1s at vartance with the detailed mnformation about mdividual
"y - = B e E R

IRON MOULDERS

X-ray category ~ 106

X-ray category {1 - 106 13

X-ray categories HIand iV — 64:+15

Details of pathologrcal studtes of the lungs of 8 wron moulders are given in

Chapter V and 3 of these had worked at Factory K where small castings are
made and silica parting powders used  Thetr ages at death ranged from 32 to
63 years, the average being 489 years whercas their length of employment at
tron moulding varied from 13 to 50 years with an average of 28 1 years Pul-

monary tuberculosis was present in 3 of the § cases and 1n cach ease 1t was
associited u th alare ~al nnd s allwnst a1 on e Van
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the immediate cause of death 1n one bemng lobar pneumonia and n the other
carcinoma of the stomach, Mixed dust pneumoconiosts was also found insom.
of the cases with classical silicosts, and in one instance, typrcal stlicottc nodules,
tuberculo-sihcotic nodules and mixed dust pneumoconiosis were found 1 the
satpe}ullg'

' PR fa - 3 e tanand can

186

In the records of the Factory Department and the Silicosss Medical Board
(Chapter VI) are given details of 10 cases of lung disease in rron moulders
There were 6 deaths from sthcosis and § from silicosis and tuberculosts i the
period between 1931 and 1946 mclusive In additton 16 non-fatal cases of
silicosss and pneumocomniosts with or without tuberculosis were found between
1937 and 1944

CONCLUSIONS

(1) Iron moulders develop well marked siltcosts and mixed dust poeumo-
CONLosIs

(2) It1s likely that the mcidence of these conditions 1s mainly associated with
the repeated use and mhalation of the dust of silica parting powders But 1t
has not yet been proved that the mhalation of the dust of parting powders 15
the only cause of the condition, because moulders are also exposed to other
sources of dust, as for 1nstance that ansing from the knocking out of lhersand

PNt N ' Ea e afaenn

the larger the casting the less often are moulders exposed to the nhalation 0!
dust clouds erther from the application of parting powders or the hnock out
of sand moulds

FURNACEMEN

This group includes casters, ladlemen, pourers, cupola attendants and an-
nealers In foundries the melting furnaces are usually situated 1n the moulding
shop so that the molten metal may be taken rapidly to the moulds for pounng
In some modern tron foundres the cupolas are situated outside the shop but
are tapped side  Furnacemen are exposed to the mhalation of smoke 8
fume anising from the furnaces and also to the dust 1n the general atmosphere
of the shop A good deal of the fume ansing from melting furnaces conssts O
ron oxide

Few references to the health nisks of furnacemen are found mn the literaturé
apart from some relating to the occurrence of infra-red cataract, to pneumonid,
cancer and heat cramps No references have been found to the cidence of
pneumoconiosts amongst them  Agam no records of lung disease 1n furnace-
men have been found 1n the files of the Factory Department and the Stlicosis
Medical Board

< = . = emm
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cent) had early retcuIdl on drd 13 42U Per Ce 1) 1dd IS Ll o L A1d 1 feyg
nodulation I mived 1ron and steel foundnies 23 (82 per cent) out of 28 fur
nacemen hid normal chests and 5 (18 per cent) had early reniculat on - There
were no cases of reticulation or nodulation
The observedfexpected ratios are gven in Table V and except for X ray
category 1 (normal) arc regarded as unrelable on account of the small numbers
amoled  For jron furnace workers the fgures we —
X ray category I 92
X ray category Il (173 -44)
X raycitegoresilland IV (33 57)
For steel furnace workers th~ ratios are —
X ray category §
X ray category H (121 28)
X ray categort sUland IV (159 34)
and for mixed wron and steel —
X ray category & 1>
X ray category 11 (120 49
X raycategores [l and 1V (0 56)

640 part cles per cc

CONCLUSIONS

{}) Furnace workers ncluding casters fadlemen pourers cupolz attendants
and annealers develop after some years abnormal X ray appearances due to
the nhalat on of dust {n onfy [ out of 124 furnacemen was there an X ray
p cture _'gf nodulatien

be ruled out

KNOCK OUT MEN SANDMIXERS AND CRANE
DRIVERS
[ L i R

[ . .
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the immediate cause of death 1n one being, lobar pneumonia and in th oth
of the h Mixed dust was also found i sar
of the cases with classical silicosts and 1n one instance, typieal sihicotic noduls,
tuberculo silicotic nodules and mixed dust pneumocomosis Were found i th
same lung
v e
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186

In the records of the Factory Department and the Silicosis Med cal Boarf
{Chapter VI) are given detasls of 10 cases of lung disease m 1ron moulders
‘There were 6 deaths from silicosts and 5 from silicosis and tuberculos s 1 the
period between 1931 and 1946 mclustve In addition 16 non fatal cases of
silicosts and preumoconiosts with or without tuberculosts were found bethetn
1937 and 1944

CONCLUSIONS

(1) Iron moulders develop well marked silicosis and mixed dust paeuss
coniosis tedvh

(2) It s likely that the mcidence of these conditions 1s mainly associst avd
the repeated use and mhalation of the dust of silica parting powders dﬂih
has not yet been proved that the inhalation of the dust of parting pov P
the only cause of the condition because moulders are also exposed t‘l? o
sources of dust as for nstance that ansing from the knocking out of chmu
moulds Before the pomnt can be settled one way or the other gr‘t_)ugf ?vvmed
nid

the

e
szeof
e

onof
¥ out

FURNACEMEN nd A0
This group icludes casters ladlemen pourers cupolz 3"‘“";‘::;’;,“111 I
nealers In foundries the meltng furnaces are usally situated ‘IICI'S for pourRt
shop so that the molten metal may be taken rapidly to the mOUd the shop but
In some modern 1ron foundrnes the cupolas are situated outsi c‘_ smoke 20
are tapped inside  Furnacemen are exposed to the 1nhalation o‘ Stmosphere
fume arsing from the furnaces and also to the dust in the gencl‘ges consists of
of the s}:]op A good deal of the fume arising from meltng furn
1on oxide terature
Few references to the health risks of furnacemen are fO““‘it";;};:niumana
apart from some relating to the occurrence of infra red cata;d the imcidenct of
cancer and heat cramps No references have been found dol;ease 1 forna
pneumocontosis amongst them Again no records of lung ¢ and the $1¢°°3
men have been found 1n the files of the Factory Departmea
Medical Board e 30 of them 1210
e gesults 3¢

2?;67 e cent)
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tiad normal chests, 9 (30 pee cent) had carly reticulanion and 1 (3 per cent) had
defimte repeutation  There were no cases with Xeray nodulation  fn steel
D D0~ eioc S P WA P S s A S RGPS

- . - \

The obsenedfexpected ratios ate goven tn Table V and exeept for X ray
category 1 {normal) arc regarded as unreliable on account of the small numbers
amohed [ oriton furnace workers the figures are —

N e ] 2

. . A7 -39
. . . S 2N
X-ray cal:go‘ry 1 83—
X-ray category §1 121-28)

X ray categones Mland IV 1159 34)
and for mixed 1ron and steel —
X ray category { 12
X ray category U1 e 49
Xeray caregones Dl and 3}V 0 56)
1t wali be seen that stect furnace workers show a higher weidence of stvere
X ray abnormalitics than won or mited won and stecl workers  No furpice
workers appear in the pathology section and we are therefore unable to state
Wt kY .

o€ . .

'

pte - . .

shadows arz thrown by deposits of ron oude in the penibronch.al and petivas-
cular lymph spaces (siderosis)  Clinicaity thers was itz evidence ot disablity
amongst the furnscemen but it 1 possible that some of them might develop a
muxed dust pacumoconiosss of esen siicosys  The question will have to be
deaded when anses for ! 1a a dust
survey tn {ron Toundry W 1t was shown that workers around the cupolas and
ladle pouring sections were exposed to dust concentrations of between 270 and
640 particles per cc

CONCLUSIONS
{1} Furnace workers, including casters, fadlemen, pourers, cupola attendants
and anneafers develop after some years abnormal X ray appearances due 10
the mhal.}‘non of dust 1n only t out of 124 furnacemen was there an X-ray

be ruled out
KNOCK-OUT MEN, SANOMIXERS AND CRANE
DRIVERS

Aeee . oea - ' T,
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fibrosss, the percentages being —
Sthicosis Fibrosis Tuberculosis
Chippers 48 40 09
Knock out
labourers 05 28 10

No correction was made however for age and length of exposure These
investigators also found no cases of silicosis amongst 69 crane drivers, though
44 per cent of them had fibrosis

Our figures for knock out men, sandmixers and crane drivers were as follows —
of 3? men so employed 1n wron foundres 32 (87 per ceat) had normal chests

AT AR S

cnt n fat Am

normal X-ray prctures
The observed/expected ratios for this group are given m Table V and they
T e Al e

whor of narm1

s
reticulation) in steel workers 1s regarded as reliable, but that for X rdy Laiegolits
111 and IV 15 not reliable  The ratios are repeated here for conventence

Iron X-ray category I = 117

X-ray category II (62+39)

X ray categortes Il and IV = (31456)
Steel  X-ray category 1 80

X-ray category Il 160428

X ray categortes Il and IV = (1124:34)
Mrived X ray category I 124

X ray category IT (04:60)

X-ray categortes Hland IV = (0£96)
The ratios n brackets are regarded as unreliable
On page 140 wall be found detanls of a case of silicosss 1n 2 man engaged for
most of lus working life as a *“mucker out * in a steel foundry This job 2
comparable with the knock out The diagnosis of siltcosis was ‘made on clinrcal
and radiographic evidence
1t 1s likely that crane drivers in fettling shops develop more X-ray abnor-
malities than those 1n mouldmg shops In Factory M for instance 3 fetthng
shop and 4 moulding shop crane drivers were exammned  Those 1a the fetthng
shop all showed well marked X ray reticulation (2 1n the 6 — 10 years exposure
and 1 1n the 16 - 20 gronp)  Of the 4 moulding shop workc'rs,LZ Ef :gg

u-

I3
th
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aud woiues

CONCLUSIONS

. N .

sificonts or muxed dust premocontosss

. .
. . 1

MOULDING SHOP LABOURERS

This group ncludes 1n addition to Jabourers shngers, truck drners and

anternal dispatch men The group 1s more or less homogencous in that they are

etposed to mhalation of dust sn the general atmosphere of the shops and not

5 1n other groups such as blasters festiers and welders 1o high concentrations
Paeteii L v

.
. . \
. " -

11 (12 per cent) had early reticulation and 9 (10 per cent) had reticulation

Agam there were no cases with nodulation  As segards mixed 1ron and stee}

foundries 58 (92 per cent) out of 63 men had normal chests, 4 (6 per cent) had

early X ray reticulation and 1 (2 per cent) had retienlation None had nodu-

lation ‘

. . . - ' .

. .

\

the pathotogical series nor are there detasls of cases of pneumocontoss in the
files of the Factory Department and the Sihcosis Medical Board
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CONCLUSIONS

(1) Moulding shop labourers, singers, truck drivers and internal dispateh
men develop X-ray abnormalities due to dust inhalation

(2) The mncidence s significantly high for early reticulatron (IT) m mixed won
and steel workers 1n this group For the severer forms of X-ray abnormality
(reticulation and nodulation) the mncidence 1s low 1n 1ron, steel and mixed iron
and steel foundries

(3} Definute silicosis has not been found 1n any man with a clear occupational
tustory of having been only a moulding shop labourer

{4) It1s possible that the abnormal X-ray changes found might represent
the early stages of silicosis, nuxed dust pneumoconiosis or siderosts but we have
no pathological evidence to support or disprove this theory

VARIOUS OCCUPATIONS IN THE MOULDING SHOP
The results of exammnation of this group which includes those men who hate
done so many different jobs m the moutding shop that they could not be classi-
= e R S b Tt

further because the results are not of much value 1 the determination of the
health risks of specific accupations

FETTLING SHOP WORKERS

The resalts of examnations of iwon and stee] fettlers and shotblasters have
been discussed above It now remains to deal with other occupations m the
fetthing shop

(1) Welders Ths group includes electric arc wefders, oxyacetylene we!dcgs,

burners and cutters Because the numbers examined were too small to be
*thav have hesn combmed 1 Tables VI and VII with

ae mtnd sat oe anllh
¢ figures for shotblasters are given i
are subtracted from the welders and

No of Workers Percentage of all X ray Groups

Type | —
5 X ray Groups X ray Groups
EXPOSUIE e et o e RS
1 n ne
Tron 4 — —
Steel 3 15 | 2
Mixed 12 1

Tt et 11 nar 2 <at sfactarv grouping because though welders and labourets.

“s when compared with siilar groaps i

It will DE seen lhal wisiis u
ed ratios however

ncadence of abnormal X ray change
sron and mixed sron and stee] foundries The observedfexpect
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are not rehable because the fgures are too small for adequ tte statstical treat-
ment  The rattos for the whole group of welders, shotblasters and labourers, are
Rowever ginen tn Table VI but except for steel workers the rattos are unrehable.
Those for the steel workers of this group are —

I (normaly  H (early renculationy  I11and IV (Reticulation and Nodulation)

57 118425 361 L31

The abnotmal X-ray appearances in welders and other workers who ishale
aron oude dust have recened a great deal of attention since 1936 when Dosg
and McLaughlin first drew attention to the conditton It has been shown that
the abnormal X-ray shadows are thrown by deposits tn the lungs of 1ron oxide
which 15 opaque to A rays  The condition 1s called welders' siderosis, a form
of poeumoconioss classified as “*bemign ** because the iron oxide dust does not
setup fibrosis and the welders show hittle or no disability  Post mortem studies
on a welder by Enzer and Sander (1938) and animal expeniments by Harding
{1945) and Harding, Grout and Lloyd Dasvies (1947) have shown conclusively
that wron oude 1n ats pure form does not cause fibross  Further studies by
McLaughlin, Harding and others have shown that ron oxide when inbaled
by workers 1n other occupations produces similar A-ray appearances with no
disabling chinical features  Finally Dosg and McLaughlin (1948) have carnied
the study of welders® siderosis a step further by showing that the wron oude
d:xsﬁ can bc.s!uv\ly climmated from the lungs and ‘lhal lhc.abnormnlfx-ray

to siderosis

In our pathological series (Chapter V) is described the case (No 19) of a
carbon arc welder aged 55 years who had worked for 343 ycars at welding of
f.'“‘ castings 1n a steel fotthng shop  In hus carly working career he had worked
e - v * rom sub
- broncho-
one area
. estion of

» typical

gment 1n

- Associ-

Ated with these aggregates were varying degrees of linear fibrosis of the colla-
£ENous type  ‘The ash and 1ron contents of the lung were very high (14 2 and
07 per cent respectively of the dry wesght) 1t 15 clear that ths welder had
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CONCLUSIONS

(1) Moulding shop labourers, slingers, truck drivers and internal dispatch
men develop X ray abnormalsties due to dust inhalatron

(2) The maidence 1s significantly high for early reticulatron (II) 1n mixed ron
and steel workers 1n this group For the severer forms of X ray abnormality
(reticulation and nodulation) the 1ncidence 1s low 1n 1ron, steel and mixed 1roa
and steel foundries

(3) Definite silicosts has not been found 1n any man with a clear occupationat
hustory of having been only a moulding shop labourer

{4) 1t 1s possible that the abnormal X ray changes found mght represent
the early stages of silicosss, mixed dust pneumoconiosis or siderosts but we have
no pathological evidence to support or disprove this theory

VARIOUS OCCUPATIONS IN THE MOULDING SHOP

further because the results are not of much value 1 the determination of the
health risks of specific occupations

FETTLING SHOP WORKERS

The results of examunations of 1on and steel fettlers and shotblasters have
been discussed above It now remains to deal with other occupations i the
fetthing shop

(1) Welders Thus group includes electric arc welders oxyacetylene welders,
burners and cutters Because the numbers exammed were too small to
treated statistically they have been combmed 1n Tables VI and VII with
labourers and shotblasters The separate figures for shotblasters are given 12
addenda to these tables When these are subtracted from the welders aad
labourers the figures for the latter are —
o [

. No of Workers Percentage of all X ray Groups
ype
of X ray Groups X ray Groups
Exposure —_
1 T i v 1 It w1
_r
Tron 4 = — — 100 — - =
S
> [
Steel 3 5[ 2 9 ) 19 3 |
Mived 12 s T — | 66 28 6 | —
I

Thus 1s still not a satisfactory grouping because though welders and ]abolurf_:‘
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I{normaly Il (early rensculationy  Hiand IV{Reticulation and Aodlanon)
5

118425 361 +3
N % . “ o s, e
o . - o v
. [y ~
P -ty - N T .
- . Lt . N

McLaughlin, Harding and others have shown that ron oude when inhaled
by workers in other occupations produces similar X ray appearances with no
disabling chimeal features” Finally Doig and Melaughiin (1948) have carned
the study of welders® saderonss a step further by showinp that the iron oxide
dust can be slowly clnminated from the lungs and that the abnormal \erav
shadows will disappear when the worker gives up welding and no mare fume s
inhaled  When less welding 1» done the abnormal shadows will du:nn:sh n
. ' . . -
a. .
. " . . . N
of uderosts inoxyacetylenc cutters and 1lambin (19473 4 caves in foundry praeders
and burners  In'all three aerics the men norhed i roons where there wat ako
xposure to free sifica dust as well as to the wwon ovde of the welding of cutting
fume bt (he amount of silicy dust was considered too fow 10 ause Wlwoss

16 nderoms

Tn our pathological series (Chipter V) i desribed the case (No 19 of @
<athon aru welder npod 55 years who had worked for 3} years at welding of
steeleastings in a steed fetthag shop I his catly working Carecr he had worbed
for a year on grand np castings with a swing frame gondet e died from sube
Ate rephrie with crrdiae fature  intorcurtert broact i aed Beoshie
Prrumama Hotolegal examimtton of the ungs showad that bn on¢ 2%ca
there was s callation of rounded arcas of £hrosss with sore suzpauen of
Shatling though net ipaally siatn 16 8 fyeph pand, howevar fypaat

r T, f B ' ot
107 per cont reipactively of the dry wersht) Mo dlear that sl welder hod
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An Alamadnoe A3 2 . .

mixed dust pneumoconiosis The risk appears to be less when the occupation
PR -

ont of 19 workers had normal chests, 4 (21 per cent) had early reticulation and
1 (5 per cent) had reticulation  OFf 59 such workers n stezl foundries 23 (39 per
cent) were normal, 13 (22 per cent) were classified as early reticulation, 18
{30 per cent) as reticulation and 5 (9 per cent) as nodulation In mixed iron
and steel foundries there were 48 workers mn this group and 26 (54 per cent) of
them had normal chests, 15 (31 per cent) had early retreulatton, 6 (13 per cent)
had reticulation and 1 (2 per eent) nodulation

There were two significant and reliable abservedfexpected ratios, one for the
steel workers 1n X ray categorses III and IV combined (reticulation and podu-
latron), 279435, and the other for mixed tron and steel workers in X-ray eate-
gory II, theTatio being 165-£33  The other ratios (sec Table VII) are regarded
as unrelrable but they suegest that comparabl 1 p miron
foundrues are less productive of abnormal X-ray changes than in stecl or mued
1ron and steel foundres

COMPARISON OF RESULTS FOR MOULDING AND
FETTLING SHOPS

Toae atamn bmms  mm - 1 e

an

Tc

at LR

tic
shop and 663 fettling shop workers ‘The ratios are repeated here for convent-
ence —

Imeor | X ray Groups .

| |t I & | Toul
Moulding Tron 1 107 10410 551 100
wonters Steel 9 e 161 100
.48n Mes | m4 o man Qi 100

—
Fetthag Iron l 92 ! 140120 (90£23) 100
wos Steel o 16412 3415 100
(663) Mixed 89 137421 (107:£26) { 100

From a study of these ratios the followng conclustons may be drawn
Ay et D e . ot o . Ge e
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{2) Work 1n steel mouldirg shops 1z more productive of d.st mtalition
ckanges in the lungs (as shoan by X-ray exaruzation) thaq surler werk as
1ke mo.iding shops of won or muxed fourdnes (The fallacy relinrg to the
bl ofPs:‘xngs arf_s tk:.fmquml vse o{ silxca parting powders i iron roulding
EPE N - S )

e 5o . g e

. (R ,
the presence of the prewrnoconioses, ether silicoss, rived dost poeumoconsous
{or modif ¢d selcosis) or siderosis.

CORESHOP WORKERS

Thas group consists of coremmakers, core éning oven atiendasts and others
who woek 11 the coreshops  Because coremalens work with otled sand the
coreshop ts weually ose of the least dusty deparimentsia fourdna  In Keaunpe
and Potter's (1945) chnseal and eavironmertal stodics of tao aron foundries 1t
was foand that coreshop workhers were exposed 1o 2 rimmal msk of silicoss
Mr. K. L. Goodali's dust suncy 1n Iron § oundry W, which 15 the subject of
Chapter VI, records only tho mzasuremerts 14 2 core-makig section in nhsch
2 boy core maker was found to be breathirz 740 partiles peree of dust(median
1ire 0 3u) 1n a general atmosphere adjacent to the plart of 395 particles per e,
(madian size 0 du)

In the present imvestipttion 158 such workens were ewamined 52 of them
worked 1n tron foundnes s2d 43, (92 per cert) had normal chots, the remasming

(8 pet cemt) showsrg eath tetrculstion. Theee mere o cases wath aither
rmariad reticulalion or podulation Bat of the 41 coreskep workens in steel
Toundrics 32 (78 per cent) were norral, 7117 per coat) had early retytation
24 2($ per cent) bad retculation whereas none had rodulation Itk mied
1ron 224 steel foundnies 35 (8 par cemt) of 65 worhers were rormal, 8 (12 per
ce=t) had early rennulation and 2 (3 per cent) kad advarend retwulition The
obenved expect=d ratios (Table 1Y) show that the ruk of preumccomsaus 3s
isdiated by sbaormal Xeray shadows v oot great Inforranion about lung
disease n coresbiop markers 11 the revords of the Factory Departmnt and the
SLeons Medical Boord 18 warty  Oaly onc corzmaker appean tn thoe records
He worked at the job 1 an ron fos~dry for 13 yean and dead 3t 49 vears of
ags from wlios ard tubetitonss, the disgnous beirg confirred by brtoe
bopxcaf exammation Bt appean that st was the practse 11 the L sndny to dost
8¢ cones with waste duast from the wand™atimg rachme Arsther corgmaler
18 doumted 11 Chapter ¥ (Case 61 )iz bad worked far 40 yoan in 2 sros
foumdry amd dicd from broechapacumona. There w21 aba stgbt =m red

N7 Proymacerinn but ro silosn

CONCTUSIONS

{1 Cursralens ard otbrr smothen 11 cornlops 12 het® 07 and siced
Trumdim are eipo ad ool to 3 shghr mboof waeen and eaed dot
Poremoonmon

O The ks greator i€ o feradivg 1 BT e 1= 3 3% vcparate frems the
3 = foedry and i ihs qorrs are disisd wath a pendor evtamao g free s

PATTERN SHOP WORAKEIRS

A beemtnd ot 1a the shapter o= foumlny proceessn the paveer= 3b vy s s
Tomrdogey gy comptessty rate from the o LA ng and o0 g gk xnd
Aarmaty the portorn rabers 2ee O nad &I Y B Sl 7 o et d
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ped a mixed dust p with silicosis and siderosis as a result
h T ammem Lo

oy

mixed dust pneumoconiosis The risk appears to be less when the occupation
1s carried on 1n an 1ron fettling shop

- -t .

out of 19 workers had normal chests 4 (21 per cent) had early reticulation and
1 (5 per cent) had reticulation  Of 59 such workers tn steel foundres 23 (39 per
cent) were normal, 13 (22 per cent) were classtfied as early reticulation 18
(30 per cent) as reticulation and 5 (9 per cent) as nodulation In mxed 1ron
and steel foundries there were 48 workers 1n this group and 26 (54 per cent) of
them had normal chests, 15 (31 per cent) had early reticulation, 6 (13 per cent)

had reticulation and 1 (2 per cent) nodulation
- ~ ) K « 1. ~mn far the

1ron and steel foundries

COMPARISON OF RESULTS FOR MOULDING AND
FETTLING SHOPS

s 1n the moulding
an will be found 18
Te with due corree
tions for age and length of exposurc on the examinations of 1,487 moulding
shop and 663 fettling shop workers The rattos are repeated here for convent
ence —

Type of ‘ X ry Groups
Exposure —
of
t I mewv |
Moulding Tron 107 103410 5511 100
workers Steel 91 127411 116k13 100
a4sn Mixed 114 44112 62114 | 100
' :/
{
Fettling Jron 92 140£20 ©0123) 100
o Steel 2 1612 3741s 10
(663) Mixed 89 7221 (07:126) 100
_ - =
1€s 1%
work
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{2) Work mn steel moulding shops 1s more productive of dust snhalation
1 [ U [ o L}
s 1 O ' " J

I . v '

CORESHOP WORKERS
This group consists of coremakers core drying oven attendants and others
who work in the coreshops Because coremakers work with oiled sand the
v B P - s 4 Y v

and 2 (5 per cent) had reticulation whereas none had nodulation In the mixed
ron and steel foundries 55 (8 per cent) of 65 workers were normal 8 (12 per
<cent) had early reticulation and 2 (3 per cent) had advanced reticulation  The
observedfexpected ratios (Table 1X) show that the Tk of pneumoconiosss as
mmdicated by abnormal X ray shadows 1s not great Information about lung
disease 1n coreshop workers 1n the records of the Factory Department and the
Sihicosis Medical Board 1s scanty  Only one coremaker appears in these records

He worked at the job 10 an 1ron foundry for 33 years and died at 49 years of
age from silicosis and tubercutosis the diagnosis being conﬁ:med by histo

dust pneumoconiasts but no sthcoss

CONCLUSIONS
(1) Coremakers and other workers mn coreshops in both iron and steel

foundnes are evposed only to a slight risk of silrosis and ruxed dust
PREUMOCONIOsIS

(2) The r1sk 1s greater 1f coremaking ts not done 1n a shop separate from the
mam foundry and 1f the cores are dusted with a powder containmg free silica
PATTERN SHOP WORKERS

As pomted out 1n the chapter on foundry processes the pattern shop in all
foundres 15 completely separate from the moulding and fettling shops and
Aommally the pattern makers are exposed only to the nhalation of wood dust
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developed a mixed dust p with silicosis and siderosis as a result
Oof hs work 1m g g Tma copt g == 4y (1 s

) L B . o Ty h v
mg sh . i [ R

Vo e
mixed dust pneumoconiosis  The risk appears to be Jess when the occupation
1s carried on 1n an iron fetthng shop

IN [Voea o - ~

out of 19 workers had normal ¢+~ ¢ 4 21 = AL -

1 (5 per cent) had reticulation
cent) were normal, 13 (22 per
{30 per cent) as reticulation anc
and steel foundries there were 48 workers 1 this group and 26 (54 per cent)of
them had normal chests 15 (31 per cent) had early reticulation 6 (13 per cent)
had retrenlation and 1 (2 per cent) nodulation

’I"here :v:rc two significant and relmblje observedfexpected rz'mos one for ’t'ht
ctanl  melae VL e _a PR o

1ron and steel foundues

COMPARISON OF RESULTS FOR MOULDING AND
FETTLING SHOPS
Tt 1s tateresting to compare the results of X ray examations In the maulgﬂzg
and fettling shop workers The observed/expected ratios will Lbz TO“"‘IW
Tables V 1nd VII respectively and the ' -
tions for age and length of exposure
shop and 663 fetthng shop workers

ence —
of ‘ X ray Groups S
Exposure | —— — -
! [ u TR | Tosl
5211 100
Maulding Tron f 107 104410 551 "
shop Steel 9 127:111 116£13 1
workers ©
a48n Mied | M4 73412 ot 1
| [
V
0
120 ! 90 £23) 1
Fettins Tron o | s [ } -
shop Steel 65 11612 3N7£15
workers -
@3 Mised 8 137228 a2
st R
T . o he e~
) nreed foundries 15

hanges than WO
b sovere (1l 2nd
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) Worg in m ng s, 0ps 15 ore producnvc of duge mlzal.mon
clzangcs 12 the lungs {as slmwn by x ray cxammauon) thap Simylyr Work gy
the ODs of on o Mixed fnundm-s e l‘dIJacy rcIatmg 10 the
55 and ghe I'Irqlu:nl use Of silyey Parting Powders 2oy muuldmg
Shopg hag A Teferred to prewously)

6] Worg 12 stee} l‘ettlmg Shopg 1 A550crapeq With g fugher erdence of. Severe
X iy abnonmlmes thay Wtk rop o Mixeq l'enImg Shops

4 T By, Tato 33 715 felates o Severe y ray aanIraalmes Con
0P

I e abnormal X ray sbadaws May e,
ﬂlep{cscnce Of the pneumocnnmses enhcrullcosxs my,
(or modnﬁed s:hrom) or mdcrom

nterpmcd as Indyey, ting
ed qugy pncumocnmosis

Cogrg, SHo
Thys Lroup Congssgg of coremakers Co 108 oy, altcndants
‘Who Hozk i the corcslzops Dbmusc corcnmkcrs “ork with Otleq Sang the
vorexhopn Usuafpy, ¢ of the Jeas; dusyy dcparmzen 111 foun I I\mtmge
and Pote (1943) rmeay and g, n| es
;Vas Ifgund thag corcshop Borkerg Wera €XPoseq to g Immmal Tisk op Sllt(‘oszs
Hr duse g, 1

4 1
fonnd?y ang died from broncho pncumonw There Was alsg shighy
dusy pneumoconlosls by no snlwos:s

COI\CLUSIONS
(1) Corcnukm and opp,. Workeps m Coreshops 1 bogy on any Seef
foundncs e CtPosed oaly 4o 4 shgh, T1sk op Siltcosyg ang g duse
pxzwmowmom

The bisk gy Breater 4 COrem hing o 9 dope ng shop SCParase from the
iy Ioundry ang s the €Ores apg dustcd With 3 oudurt‘untalnmg free Sificy

Par §4 v
As Domted out 1, the :haptcr on foundry proccsscs the Patter), shop 0 gy
R:undnes 15 SOmpletey, SeParyre rom g, [rouldyy ond Zetgpyn Shops god
P 8 shop,
#ormally the Ptery, Makers are ©YPoseq Only to the 1, lion d
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Apart from thus the young wi

fart from th mhah}rllg ; hge d:‘)lrsl:er 15 less likely to avord making unnecessary
The ohnamnal Yoo b wnrn e Lo 1 L

the fo

to be

Yl;)““g

that the X ray changes may be due partly to t]

either of the silicotic or mxzed dust gneuéocconl}:hfg r!x;::t;on of fibrous tsue

INCIDENCE OF PNEUMONIA

Zacks (1935) found that 1t was the greatest occupational health risk n the
foundry mdustry in Massachusetts and that the mortality rate from this cause
was three times greater than 1n gramite workers or i the general population
McConnell and Fehnel (1934) quoting msurance company Statistics, showed
that 1n Amenca there was a lugh meidence of respiratory diseases amongst
foundrymen and that was the most hiate cause of
death Other American work refers to the high incidence of pneumonsa in the
stupbuylding industry and amongst those who work ont of doors or are exposed
to great heat

In thus country the most siguificant evidence on the pownt com s from the
R General » D 1 Suppl for 1931 (8%} on occupational mor
taly He showed that certain groups of workers in the iron and steel trades
had an excessive mortality rate for respiratory diseases other than tubercutosis
compared with the standardised mortality ratio (8 M R ) for all occupied males
The following groups show an excess mortality from this cause —

Furnacemen Reollers and their skilfed assistants (unskilfed assistants afso

had a lugh pneumonia rate)

Puddlers (1fon and steel)

Metal moulders and casters

Foundry furnacemen and casters

Iron and steel foundry labourers

Metal grinders
On the other hand annealers softeners, hardeners and temperers of metal
showed no excess i the § M R but there was an excess n deaths from 1y
enza Electric welders and cutters showed no excess in the S M R from any

cause
4 La o ar that sha w vpe of hen (n such groups as metal
greater excess of

s
than tuberculosis
ndng order —

Tin and copper mine workers below grouna
Other metaliiferous mine workers below ground
Stevedorss

Potters ware makers, casters and finishers

Kiln and oven mea (eacthenware china, terr2 cotta)
Glazers, polishers, buffers and moppers

Cotton strippers and grinders

Jron foundry furnacemen and labourers



I} be Me 5
0 Anp), @ heag py undy,
of factanes Colys (1919) (") hag xhown $t: that IVarKerS CYpased to
the mbalanon Of freq Silicy or Quarg, duse haye 2 hygh 0tiden, fresp:m fory
es 1y 2ddygy, d L nearly
on SDpery

A Was
out by One of U (AT G Mep )ang 1 tyag round Were 27 Cage Per

Suryey, f the mc:dence of pncumoma in Shcﬂield durmg 1930
thay there
16,000 amg, Stagf Workery as tomp.zrcd With 3g'g Per I0,0DOm the &eneray
2t 0} as Io



242 FOUNDRY HEALTH RISKS

Engineers machuusts cutlers ete
Steel foundry and furnace workers etc
Grinders and sandblasters
‘Workers 1n precious and non ferrous metals
‘Workers 1n transport and communications
6 Coal muners

In the first 3 groups they thought that the excess cancer was defimtely asso
<cated with the occupations  Cancer of the tonsil was particularly excessive
amongst steel workers and cancer of the respiratory tract was marked 1 en
gineers foundry workers and grnders and i no other occupational group
“The tighest meidence of cancer of the alimentary tract was found in foundry
and furnace workers and they suggested that the carcinogenic factor might be
the ingestion of hydrocarbons from fumes and smoke Cancer of the pancreas
was excessive only 1n engmeers and 1n workers 1n non ferrous metals whereas
«cancer of the skin was significantly excessive in foundry workers and i engineers

All that we can add to these findmgs at the present time 1s that during our
clinical and X ray examnations of 3 059 foundry workers 1 19 foundries m
Aifferent parts of the country we found no cases of cancer of the lung throat
orskin In our pathologieal studies of 64 foundry workers lungs we found 3
«ases of cancer of the ung

PREVENTIVE MEASURES
The problem of the prevention of wdustnal lung diseases amongst foundry
workers when reduced to tts simplest terms consists 1n seetng that no dust gets
1nto the air of the workrooms to be inhaled by the workers This 1s 2 counsel
of perfection because foundry processes are inherently dusty and few dust
L 4 acamnlately offic ent  The whole subtect of dust pre
slems which
1e 10 general
As regards
il by a font
a4 (o9}

L N

11¢ lepurs v

e mprovement of conditions 1n iron 1oundrits N
mitess presston 1n indrvidual

ymitees contain much information on methods of dust supj

foundry processes
v - AF tha ane macon nses including sth
e

‘
th
used with success as a mould pant appea s v vy
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the knock out though the process was ongially introduced for the cleanng of
castings and to elminate shotblasting and fettlng with pneumatic taols

Another principle of prevention 1s that dusty processes suchas the knock out
and fetthing of castings should be separated from other processes o where ths
15 not possible should be carried out only when small numbers of workers are
present in the workrooms  For instance 1n many foundries the knock out1s
done at night

As well as dust control methods the worker 1 some processes may protect

o

worker 15 compelled by law to wear a protective device agamst mhalatton of

dust  Fettlers of castings are obltged to wear goggles to protect their eyes from

flymg particles but there 1s no regulation to compel them to wear dust res

pirators  Some fettlers do in fact wear dust respirators for short periods durng

the working shift but 1t 1s not a common practice The Facxo:y‘_Dcpartmenl
w a - an

P

arr of the workrooms and so to render unnecessary the wearing of personas
protectine devices by the workers

g

1

»

7

methods instead of sweeping 1s recommended
£~ £ —F dry apmospheres the general con
sses and the application of ex
1 the report of the Committes
s should not be us~d for heatmg.
ying and the baking of gwulds
' ' -
cryn ' ol dl \ 1 . 1
of prevention of 1ritating fumes from core bonding materials 1s 1 ow lewt up
att;’ntlon and mvolves many techmical considerations wh ch cannot be dis
cussed here
Finally 1t 1s recommended th:
cal supervision which should
chest exammations

at foundry workers be kept under regular medt
include pre employment and pertodical Xray



CHAPTER X

REPRESENTATIVE CASE HISTORIES
BY A 1 & MLAUGRLIN

“The 4D cases descenbed 1n thus chapter have been chosen ra % = o»
pomtsabe * = . - -

workers .
istosay, t

g(mads m

-ray app .
described.

Cases 1~ 26 are steel foundry workers and they have been del horatal
taken from ¢ha enma ¢ .
ihe effects
on whuch -

e seen th . -
Jutther 1 the fettlers than in the moulders
Thae

o~ wp hucl tartier and advancs

Case (1)  Stee! Moulder 6 moaths
Age 14} years X ray No 1240

Occupational History Left sohool a4 14 years of age began at a steel foundey
43 an apprentice moulder and had worked these for 6 months at the (ime of
1be examination

Family History Nl relevant except that hes father works 1n the fetthng shop
of the same factory

Previous Health Good except for a number of the mfectious aslments such as
measles, and whooping cough

Present Health No cough, expectoration or shortaess of breath

On Examnotion _ General nutsition good  Chest measurements 297 afier
deep " after deep “  Cardrac response to effort 80
136 92 ETT 11 No abnormal physical signs 1 heart lungs o other
Systems.

Xoay Exammianon (Plate X18) Completely normat chest

COMMENT  Thrs case sllustrates the normal X ray appearances of the chest after
ouly § months exposure to the dust conditions m a steel moulding shop

245




246 CASE HISTORIES
Case (2). Steel Moulder 6 years.

Age 22 years  X-ray No 1216,

Occupational History. Left school at 14 years of age and went strarght to a
steel foundry where he first worked 1n the pattern shop for 2§ years and then
as a stecl moulder for 6 years

Farly History. Father, aged 63, who was a steel fettler at the same foundry
has recently died from silicos1s.

Previous Health  No senous 1llnesses but has suffered from constipation, patns
1 the chest and headaches !

Present Health No cough or dyspnoea but brings up black sputum after work
He 15 2 non-smoker

On Examunation General nutntion good A Ihighly strung youth Chest
measurements 353", after deep inspiration 37, after deep exprration 34", Car-
diac response to effort 100 108 100 E.T.T.1 No abnormal physical signs
1n heart, lungs or other systems

Xeray Exarmnation  (Plate XIII) Lung fields show some increased lmear
striation but the whole picture 1s within normal limts

CcoMMENT This case 1illustrates the shight X-ray changes which may be found
after 6 years of exposure to the dust conditions 1n a steel moulding shop

Case (3). Steel Moulder 17 years.
Age 32 years X-ray No 1213

Occupational History Left school at 14 years of age, laundry work I year and
then to a steel foundry as a moulder (17 years)

Fanuly History Nl relevant

Previous Health Acute rhenmatism 8 years ago, away from work 6 weeks
Tk 2 ==« =~ copally
agor

~ W e eante

= fonaly

CO;AMEN‘I’. To rllustrate the shght X ray changes found after 17 years exposure
n 2 steel mouldmg shop
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Case (4)  Steel Moulder 57 years.

Age 7l years  X-ray No 1167

Qccupational History Left school at 13 years of age, errand boy 1 year, then
worked as a moulder at one steel foundry for 12 years and at another steel
Foundry for 45 years

Family History  Nil relevant

Previous Health Had of the lungs 1n childhood and has suffered
smee from pains 1n the lower part of the back

Present Health Slight cough, no expectoration or dyspnoea at rest

On Examnation  Spare and rather pale, chest measurements 347, after deep
1nspiration 357, ~ - fdann R L e T
96, ETT 2 (' - O . i oo
cussion note ! . . . T -
antertorly and , " RS " Ve . . "
other systems normal

X-ray Exanmnation  (Plate XV) Well marked reticulation both lung fields
In adddton to the reticulation there 15 a background of fine stippling

P . N R [ e e en

Case (5). Steel Moulder 48 years
Age 62 years  X-ray No 1168

Occupational History  Left school at 14 years of age, began work immediately
as an apprentice moulder and has worked at moulding all lus working life
(48 years)

Family History Nl relevant
Previous Health  No serious illnesses

Present Health Shight cough with occasional black sputum during and after
work, shghtly short of breath

O Foms wn T AT TS, Aete o w

X-ray Exammnation (Plate XVI) Emphysema both lung fields with generalised
fine stippling

COMMENT A steel moulder of 62 years with 48 years experience showe
of emph and dust mhal: has shght of d i}
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Case (6). Steel Moulder 24 years.

Age 38 years X ray No 1264

Occupational History Left school at 14 years of age, beca n
moulder in a steel foundry and has worked at the o the sama Bandsy
all tus working life (24 years) ¢ same0b1a the same foundry

Famly History  His twin brother also works as 2 moulder in the same foundry
Previous Health  Influenza twice but no other serrous sllness

Present Health No congh or dyspnoea but brings up black
says 1s full of dust and sand Ngn-smokcr & vp sputum which he

On Examinaion  (vaneral n tet an annd  ha s aon nae e,

X-ray Examunation  (Plate XVII) Early reticulation both lung fields
COMMENT Thus case sllustrates the early X-ray reticulation without symptoms
or s;I%ns of disability which may be found after 24 years exposure to steel
moulding

Case(7) Steel Moulder 27 years.
Age 4l years X ray No 1189

Occupauonal History  Left school at 14 years of age and immediately became
an apprentice steel moulder and has worked at 1t ever smce (27 years)
Farnly History Nl relevant

Previous Health No sertous illnesses

Present Health Complaws of chroni morning cough and a series of colds
for 8 or 9 years brngs up sputum which 1s black, no dyspnoea

On Exarunation  General nutrition good  Chest measurements 35°%, after deep
inspiration 363", after deep expiration 34}”  Cardrac response to effort 88 120
100 ETT | No abnormal physical signs over lung fields and none m the
cardiac and other systems

X-ray Exanunation (Plate XVIII) Well marked reticulation over both lung
fields

coMMENT Well marked X ray reticulation without disability 27 years

exposure
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Case (8)  Steel Moulder 23 years

Age 37 years Xray No 1228

Occupational History Left school at 14 years of age and became an apprentice
moulder and has worked at the Job ever since (23 years)

Family History Nl relevant

Previous Health Had catarrhal jaundice 1 year previously and was off work
for six weeks  This 1s hus only sliness sipce going to the foundry

Present Health Shght cough no dyspnoea and no sputum

On Exarmination  General nutnition farr tather pale  Chest measurements 3447,
after deep inspiration 361" after deep expiration 333" Cardiac response to
effort 82 120 108 ETT 1 The only abnormal physical signs in the chest
are some crepitations in th= teft axilla towards the base of the lung the first
heart sound 1s roughened and the second 15 accentuated

X ray Examination  (Plate X1X) Increased linear stmiation with some early
reticulation both tung fields

(éoml;s;)r Early X ray reuculanon after 23 years exposure  (Compare cases
and

Case (9) Steet Moulder 46 years
Age 63 years X ray No 1164

Occupanonal History  Left school at 14 years of age Farming for 2 years
and then to a steel foundry as an apprentice moulder and has worked at the
Job ever since (46 years)

Fanuly History  Nil relevant

Prevous Health Appendicitis 16 years previously Apart from this has been
very well Played league cricket until the age of 60

Present Health No cough slight sputum does get a bit short of breath es
pectally after running but not after walking

On Examunation General nutnition good Chest measurements 36} after
deep tnsprration 38" after deep evpiration 36 Cardiac response to effort 70

8 72 ETT1 Breath sounds rather distant with a few mdefinite crepita

tions at the left apex there 15 also a soft diastolic murmur heard t the apex of
the heart but not 1n the aortic or pulmonary areas

X ray Examination  (Plate XX) Lung fields normal except for some honey
combing  over the lower halves

CoMMENT  To jllustrate the remarkably fev abnormal shadows and slight
disability after 46 years steel moulding
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Case (10). Steel Moulder 24 years.

Age 38 years  X-ray No 1188

Occupational History  Left school at 14 years of age and mmmed:ately became
an apprentice moulder and has worked at the job ever stnce (24 years)

Fanuly History  Nil relevant

Previous Healthh No serious illness

Present Health Good, no cough or shortness of breath but brings up black
sputum after work, non-smoker

On ExanunationGeneral nutritton good Chest measurements 367, after
deep 1nsprration 37", after deep expiration 353" Cardiac response to effort 68

6460 ETT! No abnormal physical signs over lung fields except that the
breath sounds are rather distant, no abnormal sigas mn the cardiac or other

systems

X-ray Exarmnation (Plate XX1) Reticulation over both lung fields, caleified
node right lower lobe

COMMENT  Well marked reticulation after 24 years exposure (compare Cases
6, 7 and 8) suggestmg that personal factors and not only the length of exposure
or age play a part in the development of abnormal X-ray shadows

Case (11). Steef Furnaceman 27 years
Age 53 years X ray No 1275

Occupational History Left school at I3 years of age Gardening 7 years,
building trade (plasterer 4 years fitter 1 year) S years, then furnaceman in steel
foundry (27 years)

Faruly History  TFen children, 1 died from tuberculous pentonit:s at the age
of 15

Previous Health Right empyema at 7 years of age  Appendicitis at 19 years

of age Cough and sputum for many years

Present Health Stil has cough and sputum but no dyspnoca

=4 = ~and hact mascuraments 37, after decp
< en affare K2 RO

ne indefinite c1epila-

Jutum exanunation —
no T B seen and no tron contarmng pRagocyies
X-ray Examunation (Plate XXII) Right diaphragm about 4 higher than the
Ieft ~Eatly reticulation throughout both lung fields

1 furnace-
MAMENT Early reticutation without disability after 27 years as a sice

::n:n Some of )I,hc abnormal shadows probably due to siderosis
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Case (12)  Slinger in Mouldmg Shop 31 years

Age 61 years X ray No 1299

Occupational History Left school at 12 years of age Farm work shepherd
and log cutter for 18 years then to a steel foundry as a shinger 1n the moulding
shop {31 years)

Farmly History Nil relevant
Previous Health  No serious liness

Present Health  Slight congh with black sputum but no dyspnoea no clinical
etamnation sputum examination  no T B seen but many mira cellular rron
particles found

X ray Examunation  (Plate XX1II) Reticulation both lung fields with caleified
nodular opacities at the left hilum extending to the left upper lobe a few scat
tered calcified nodules also 1 the right lung  7Healed Tb

COVMENT Healed losis and X ray il 1n a steel lding shop
labourer

Case (13)  Bricklayer’s Lahourer 1n Steel Foundry
Age 54 years X ray No 1280

Occupational History Left school at 14 years of age  Farm labourer 4 years
Bricklayer (houses) 5 years Blast furnace labourer 4 years Army service

months  Steel rolling mills labourer 1} years Then to a steel foundry as a
bricklayer s labourer (23 years)

Famuly History Nl relevant

Previous Health Qccasional attacks of 1nfluenza m the last few years Sus
tained 2 compound fracture of the thigh at 32 years of age

Present Health Somewhat short of breath for the last two os three years
Complans of cough and sputum 1n the mornmgs

On Examunarion General nutrition moderate Coarse tremor of hands and
head  Short of breath at rest  Chest 35 after deep

361" after deep expuration 343" Cardiac response toeffort 72 80 80 ETT 2
No definitely abnarmal physical signs over the fung fields Heart ml_Pupils
equaland react to light and accommodation Romberg s sign negattve Thyrotd
gland not enlarged  No Parl Sputum no seen
but contans ntra cellular sron particles

X ray Examunation (Plate XXIV) Generalised reticulation with some nodu
lation 1n upper and lateral areas

COVMENT  Probable cacly silicosss m a steel foundry bricklayer s labourer
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Case (14)  Pattern Maker 17 years

Age 39 years X ray No 1266

Occupational History  Left school at 14 years of age Butcher s boy 1 year
Then became apprenticed as a pattern maker and has worked at the trade all
the rest of tus working Iife (17 years)

Famiy History Nil relevant
Previous Health  Had nephritis seven years previously No other illness

Present Health  Fairly good  Occasional cough and sputum n the mornings
No clinical examination  Sputum examunation no TB or iron contaning
phigocytes seen

t?’my Examination  (Plate XXV) Early reticulation throughout both Jung
elds

CcOoMMENT To show the abnormal shadows which are somettmes found m
pattern makers who are munly exposed to wood dust

Case (15)  Pattern Maker 15 years
Age 34 years X ray No 1267

Occupational History Left school at 14 years of age Errand boy 2 years
Apprentice pattern maker 6 years  Out of work 2 years Docks crane drver
2years Jomer 4 years Then to a steel foundry as a pattern maker (total years
1n a steel foundry 15)

Family History Nil relevant

Previous Health No serious tliness

Present Health No cough sputum or dyspnoca No clinical examination
X ray Examation (Plate XXV1) Early reticulaton both Jung fields

comENT Shghtly abnormal X ray changes 1n a pattern maker after 15 years
exposure to wood dust (Compare Case 14)
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Case (16). Electric Welder fu Steel Fettling Shop 14 years,

Age 46 years  X-ray No 1147,

Occupational History Left school at 14 years of age Rlacksmuth 12} years
Army service 3} years Then to a steel foundry where he has worked 1o the
fettling shop for 14 years

Famly History. N1l relevant
Previous Health Good

Present Health  Slight cough Red sputum but no dyspnoea No chmical
examination Sputum examination no T B seen but sputum contains phago-
cytes with 1ron particles 1n them

X-ray Examnation (Plate XXVII) Generalised reticulo-nodulation over
both lung fields

COMMENT., Typreal “welder’s lung” Most of the shadows probably due to
deposits of rron oxide m the lung (siderosis) but because of exposure to the dust
of free stlica 1n the fettling shop, slight silicosts 11 addition mught be present

Case (17). Steel Dresser for 32 yeats,
Age 46 years  X-ray No 1102

Occupational History Left school at 13 years of age and immediately began
fetthing castings at a steel foundry and has worked 1n the same shop ever since
except for 3} years service 1n the 1914~ 18 war

Family History  Nil relevant
Previous Health Good

Present Health Complamns of lassitude, pains 1 the shoulders, cough, coprous
Sputum and pronounced shoriness of breat]

O Fems o N e s Thetlac ~F sha Buraun PZ I

when rest of the lungs “silent”  Post tussic crepitations bath bases

Xray Examnation  (Plate XXVIII) Reticwlo nodulation both lung fields
Nodulation more marked 1n upper lateral zones

COMMENT, Reticulo-nodulation 1 a steel fettler after 32 years with some dis-
ability diagnosis of silicoss made
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Case (18).  Steel Dresser for 35 years
Age 61 years  X-ray No 1162

Occupational History Left school at 14 years of age and came straight to 2
steel foundty where he has worked ever smce, first as a fettler and welder and
later was a crane driver n the fettling shop for about 10 years He saw service
both i the South African and 1914~ 1918 wars  Apart from this he has spent
all hus working life at the one foundry

Fanuly History Nl relevant

Previous Health  Fractured pelvis and dislocated hips 17 years previously
He was unable to walk for 7 years and 1s now lame

Present Health  Has had a winter cough which has been worse for the last three
years Brings up some sputum and 1s moderately short of breath

On Examunation General nutritton farr - Chest measurements 373", after deep
mspiration 38, after deep expiration 36}” Cardiacresponse to effortand ET T
not taken owing to I 1 of chest p note
impaired upper halves both lungs, post tussic crepitations both apices, more
marked on the left srde with numerous high pitched rhonchr over both lung
fields Heart rate rapid (102) but no murmurs

X-ray Exammation (Plate XXIX) Marked nodulstion both lung fields, the
nodulation being more marked 1n the upper lateral areas

COMMENT Well marked sthcosis 1n a steel fettler - 35 years exposure

Case (19) Steel Dresser 23 years
Aged3years X ray No 1098
5 years, gas works

hara he has worked
¢ steel dressing

Occupational History Left school at 13 years ot; age, baker
Caae] P it

Famly History Nil relevant

Previous Health Pneumonia 12 months previously o
Present Health Says that he went down every year with * flu ” while he wa
w’oe:kmg at fhe annea}lllm gstove He has for along time been subject to * bronchial

colds™
Present Heglth Cough and sputum each mornimg but does not feel short of
breath normally -

tussic crepitations "

X ray Examinaton  (Plate XXX) Nodulation evenly distributed over o
lung fields

COMMENT  Silicosis In a steel dresser with 23 years exposure {Compare cascs
6 7 and 8, steel moulders with equal length of exposure)
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Case (20)  Steel Fettler 24 years

Age 43 years X ray No 1085

Occupational History Left school at 13 years of age Telegraph messenger
for 3 years Garage hand 1 year RAF 2 years Then to a steel foundry as
dresser of steel castings

Famuly History  One daughter who at 5 years of age had cerebro sptnal menin
gitis No family history of tuberculosis

Previous Health Two bouts of influenza but no other serious illness

Present Health Slight cough occasionally with whitish sputum but not notice
ably short of breath

On Exanunation General nutntion good  Chest measurements 36" after decp
mspiration 377, after deep expiration 353  Cardiac response to effort 68 96

76 ETT 1} Chest d only signs were distant
breath sounds with post tussic crepitations at the bases  Sputum examubation —
ro TB seen no tron contunmg phagocytes found 1n sputum

X ray Examumation  (Plate XXXI) Reuculo nodulation over both lung fields
nodulation being present in the upper lateral zones

COMMENT  Silicos1s 1n a steel dresser after 24 years exposure shight disabihty

Case (21)  Steel Fettler 31 years
Age 45 years X ray No 1090
Occupational History Left school at 14 years of age came to Factory M asa
steel dresser and has done no other job
Farmily History  Nil relevant  No hustory of tuberculosis
Previous Health  No serious illness

Present Health  Slight cough and occastonal morming sputum  Says that hus
wind 18 not as good as it was but feels very fit

o-r c 4 -

L ' '
at the bases

X ray Examination (Plate XXXII) Nodulatton and massive shadows both
lung fields more marked m upper 2/3  Apices clear

TovmeNT Advanced sihicosis 1n a steel dresser after 31 years exposure Thus
man was still working and not aware that lus lungs were affected  His tolerance
to exercise was dimnished
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Case (26)  Electric Yelder 1n Steel Fettling Shop 23 years

Age 47 years X ray No 1151

Occupational History  Left school at 14 years of age errand boy 2 years black
smuth s striker 2 years then to steel foundry where he worked as a steel fettler
for 6 years and then as an electric welder for 23 years i fettling shop

Fanuly History Nl relevant

Previous Health  Has been troubled with indigestion for 8 years  No other

tliness

Present Health Has shight cough no expectoration and 1s not short of breath

On Exarmnation - General nutnition fair a thin man_ chest measurements 33

after deep inspiration 35 after deep expiration 323" Cardiac response to

effort 64 78 64 ETT 1 Chest movements good breath sounds distant

over both bases with indefimte post tusstc crepitations

Sputum Examinanon No T B seen no iron containing phagocytes

é\’ ray Exanunation  (Plate XXXVII) Well marked nodulation over both lung
ields

COMMENT Welders siderosis with possible sitlicosis 23 years exposute {Com

pare Case [6)

Case (27)  ¥ron Moulder 38 years
Age 51 years X ray No L/4352

13 years of age and became an apprentice

5t Left school at
e e e Ider 1n three foundeies in the Mrdlands

won moulder and then an iron moul
no other yjob

healthy until 3 years ago when he began to suffer
Previous Health  Always healthy until 3 years ; rhen fio began fo suf®

and he was advised to give
full of dust

3 % henantum 00

breath sounds wheezy and prolonged espeLlaliy 0¥l L uvu v ow
cﬁ:cal diagnosts made of chrome bronchutts and emphysema

X ray Exarunation (Plate XXXVIID) Finely stippled background with retico
lation and some nodulation over both lung fields

CoMMENT Probable carly silicosts 1 an sron moulder w th 38 years exposuré
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Case (28) 2 Moulde, 38 years
Age 53 Yyears x Tay No Lyaszg

on-upatmnal Hu/ary Left school a¢ 14 years f a
and hag Worked at the jop ever since 5]

Fanuy History Nyt Televany

Frevious Heale, Operation for stopeg 10 the righy kidney 1914 Left sideq
pleunsy In 1925

Presens Healy, For the Past year has had Persisteny congh tth Orning
SPutym together With some shonncss Of brearp after Moders;, &Xerorge 10 Jogs
of weighy appetita £ood pag 0 give Work on account of nS 1 th k

Xra; Exammmmn (Plate XXXIX) Scoliogs beare ng g he
righy d:apluagm high, Benerays,
more Marked ), Ught migqye Zone wher, th

spay om

T I3 g, g
aboyt two r1p CES some nodulat;op also yp Ieft mnddle 2o0ne apg 0 upper
fatera areay
COMnENy Stlicogg nan yrop moulder of 38 years €Xposure

Case 29) Iron Feteler and Grinder 22 ye;
Age 39 Years x Ry No L1335
Ort‘upananal H::Ior) Left schoot at 13 Jears of age Mveter y Spade apq
shove] Works for 3 YEUs 1ron Sninder apq fettler 22 years (1954 46) ‘orks
in the dres:mg shop and ves iron ¢ Stingg from e foundry brushex
adheren, Castingg With wipe brusy nd T re h meta}
With ¢ and carbopy, dum Wheels

cough v black Sputum Streakaq with
breary on exertron has been beloyw ar for | Year
Xantnation G, Mrition 80od g clubbmg of fin TS no C¥ano,
$ SXPansion percusswn not
Mo bot] PIces apg in mterscapular Tegion ath Soung,
w?cular With 3 foy, Cattered rhonch, Crepitationg and some ion ases
i frg any in
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Case (30)  Grinder of Iron Castings for 16 years.

Age33years X ray No 1/4349

Occupational History Left school at 14 years of age, assista
nt caster for 2
;re::ss ,( 1:191‘33 wlagrg%e)d zﬁ 1ihe s:timc 1ron Bvorks as gnudgr of 1ron castings fozrlﬁ
& - gunding was done on an em
used, castings not barrelled before grunding 1y wheel no sandstones

Fanuly History N relevant
Previous Health Pneumona at 14 years of age (2 ths 11l 1
28 years of age (3 weeks 1llness) ¥ 8¢ (2 raonths lines), pleunsy at

Present Health Becameill with ight sided pleurisy 6 weeks before examination,
no cough, occastonal sputum  no loss of weight

- -~ - L * - - sont

X ray Exammnanion (Plate XLI) Reticulo nodulation both Iung fields, large
shadows both hila peaking and blurring of right diaphragm

COMMENT  Stlicosis or mixed dust pneumoconiosis in an iron castings gnnder —
emphysema also present

Case (31)  Tron Dresser for 43 years
Age S8 years X ray No L/4350

Occupational History Left school at 13 years of age, 8 years apprentice iron
.dresser, 8 years iron dresser 4 years Army Service no illness or wounds
years 1ron dresser, 7 years 1ron dresser at another iron foundry for 2 years of
which he did occastonal shotblasting

Famtly History Nil relevant

Previous Health No serious illnesses fractured sternum 2 years ago (off work
3 weeks)

Present Health Has not felt well for 6 months complasns of cough with blood
streaked sputum and dyspnoea on exertion

On Exammation  General nutrition fair congested facies shght cyanosis flat
chest with shallow Y ote h pared over all
lung fields, breath sounds weak vesicular no creprations

X ray Exammation (Plate XLII) Fine generalised reticulation both lung
fields, some nodulation 1 upper lateral areas

COMMENT Probable siltcosis or mixed dust pneumocontosis with disabihity




N LER, {i RESSERS) 261
Case 32 er 26 Yeary
Age 43 Years Tay Np L/4340
Drrupanoaq/ /540y &ft Schogy at f v 4y, PPrengop ron,
dre T 5 Years Anzzy Scrvzoc Yearg gy dress‘cr I the drc:smg of' oy
casuags he Used p Umane ha; thy, nus) 1 an . I'Dundry).
D Kist W bmthc P 2} )
& “Haus gy, @ Serioys 1l
SRt Ko thh DPast a5 f)
LI Spupy, Alsg dung Dast rp, Years pag
micsngaucn In ho:}ulal of nllmen(ary trac ey
2 Vorg t of
082110,
2 the

for 35 Yeq
4 Year, fay No 1,
Ocgy t0ry Schg, 14 ye. Yeary fetllct O 10
tamngs Guey, Wire brusb) 2 Yearg Arny; Serwc‘e {uy Shot ds oerftl
39y=.m nding of Talleable ron “asting,
1'11:)11.’; 4 Irelua t
“etoys Heafy, Setioys e,
“esey, Ilealll.: the P Yearg ha; uli"ered tacks I Rty -
bur Seldop, ose More than 5 £7 3 day worg For the Dast yor bas kag con.
oagap Pough with tum d .‘wrmcs Of b, th wien 0me fo. Ol v, r
A’ﬂlnmal/o Arref g Chesy Shgh, Yphos,, p:mussmn erc:ona t,
breagy Sound ha, Yesiculyy w1 Catterag Honch,
Yrqy & {Plage XLy 1] Tl Teticug, aodulauan Witk o,
Cregy harg CET shadows N right p, z
(‘owum‘r 0babze m, ddusxp
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Case (34). Dresser (Barreller) of Iron Castings for 16 years,

Age 44 years  X-ray No L/4337
Oca(lpayonal I.Ixsmr_v, Left school at 13 years of age, 2 years apprentice shoemng-

castings
Fanuly History Nil relevant

Previous Heaith  Healthy apart from occasional attacks of colds and mfluenza
Present Health  Stopped work 6 months ago on account of cough with black
sputum, dyspnoea and loss of weight

On Exanunation  General nutnition fair, dyspnoea at rest, no definitely ab-
normal physical signs 1n the chest

X-ray Examination (Plate XLV ) Small heart, dense root shadows, generalised
reticulo-nodulation .

COMMENT  Sthicosis or mixed dust pneumocomosis with marked disabiity

Case (35).  Grinder of Iron Castings for 22 years

Age 47 years  X-tay No L/4330
Occupational History  Left school at 13 years of age, 7 years drop forge stamp-
mg, 2 years Armed Forces, 2 years drop forge stamping, 4 years unemployed,
then to iron foundry where he worked for 22 years as 2 grinder of malleable
sron castmgs  For the first 3 years he used sandstone grinding wheels and after
that artificial wheels
Fapuhy History Nit relevant
Previons Health  No senious illnesses
Present Health For 5 months has complained of cough, shortness of breath
and pams 1n the chest, recent haemoptysis
On Exantnation  General nutrition fair, chest moderate expansion, percussion
note resonant, breath sounds quiet vesicular, no adventitious sounds
X-ray Exammation (Plate XLVI) Trachea shightly displaced to night, general-
1sed reticulo nodulation with opacity right sub clavicular region (7 Tb)
COMMENT  Sificosts (or mixed dust p ) with tubercul

Case (36). Gunder of Iron Castings for 21 years,

Age 41 years X ray No L/4332
age, 2 years edge tool pohsfung,

Occupational History Leftschool at 13 years of
heel, 10 years grnder of iron

11 years grinder of tron Castings - sandstone wi
castings with emery wheel

Famuly History One brother has tuberculosis and silicosis {Case 35)
Previous Health Pleunsy at 7 years of age

Present Health Three years ago d d cough with b P , admutted
for observation to sanatorium, sputum always negative for tubercle bacilli,
discharged after 6 months




IRoN GRINDERS 3

0n£xammauon Ganae s .
note Iesonane, “ ¥ Siditered
rthonchy

X aY Extimningygn (Plate XLvip) Generaliseq Zround plags APpearance oyep
botly Tung figlds With ot defineg nodulation Opacity night sub-clavicylar area
{query qurescent Tb)

COMMENT Stlicosss (or mixeq dust pncumocomosls) with tuberculogy {Com
Pare Case 35.. brother who Worked m yame factory)

Case @37 Grinder of Iron Castings gor 1 years

Age 36 Years X pau nia v
Oceunnt an ++ .

4 " Lwvant
Previous Health No seroys tliness

Preseny Healt; Two years ago dewclopcd €OUBh Sputtm 4 4 .

On Examinauon (i

Zenera]

chest

Xeray gy “r \Plate XLVH!) Generalised retrcuto a0dulaop,
COMMENT Mixed dys Peumocanips;; (or silicosys) with disabinigy

P

Case 38) Gringer of Iroy Castiaps for 16 years

Age 36 Yyears x ray No La3sy

Occupanonal Histor, Left schoo) at 14 years of age, 2 years office boy, 3 Years
Euder of Mmalleabie ron Castings 3 years Army’ Service dAschargrd with

tleumatysy + D years Brnder of malleable iron castings always ysed artifiesa)
Whee) s

Famy History Nl retevane

Previoys Healr Good apart from rh:um:xusm during ATy Serv an

Presens Healt)y Abont tyg vay.
Onevertion With s¢

With iagnos; of -
forTy

On C\’ammauon Laled movemen; of chest, Pereussion note Tesonant,
breaty Sounds feepye Yesicular byt ng added squpds

Xrgy Examination (Plate XLIX) Boot shaped heart, Eenerahsed reticufp.
nodulatign
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Case (39). Sand and Shotblaster 1 Tron Foandry for 15 years.

Age 29 years X-ray No L4346

Qccupational History  Left school at 14 years of age, 2 years labouring at tool
making factory, 5 years sandblasting {cycle fmme's), 1 year uncxgployed;
6 years sand and shotblasting (iron stove grates) In all, sandblaster 9 years

shotblaster 6 years

Family History  One brother, a sandblaster  died from stlicosis at 30 years of
age

Previous Health  Fractured skull 2 years ago  Good recovery

Present Health Nine months ago was taken to hospital with an acute attack
of pneumonia  Smce then has had cough, sputum and dyspnoea on the least
exertion  Unable to work

On Examnation  General nutrition fair, percusston note resonant , breath
sounds quiet vesicular wih occastonal fine crepitations at the bases

X ray Exanunaion  (Plate 1) Well marked nodulation both Jung fields

COMMENT  Silicosis with disability

Case (40)  Iron Moulder for 30 years
Age 47 years X ray No L4571
Occupational History Left school at 14 years of age, 3 years apprentice 1ron
moulder, 4 years Army Service, 27 years 1ron moulder
Fanuly History N1l relevant

Previous Health  No sertous 1llnesses
Present Health For about 8 years has complamned of lassitude, loss of appetite:
and shortness of breath with cough and sputum, sent to a tuberculosis dis-
pensary for imvestigation no tubecculosts found

On Evammation  Big gaunt tired man free movement of chest, percussion note
resonant, breath sounds weak vesicular, no added sounds

X ray Examnation  (Plate LI) Generalsed retieula nodulation

coMMENT  Siltcosis with marked disability



CHAPTER X1

SUMMARY AND CONCLUSIONS

In Chapter IX the available facts about lung disease 1n foundry workers are
discussedindetail A shorter summary of the mamn conclusions 1s grven below —

1 A review of the published work relating to the health of foundry workers
shows that 1n most foundry occupations the workers are exposed 1n varying
&t P - N P RN w path

N

N '
1
2 The present report includes

{1)  the results of clinical and radiographic examinations of 3 059 workers
(2815 men and 244 women) 1 19 foundries (iron steel and muxed 1ron
and steel) (Chaps IV VI VII and X)

Q1) an analyss of the records of lung disease 1n foundry workers 1n the files
of the Factory Department and the Sihicosis Medical Board (Chap VI)

()  astudy of the pathology of 64 deceased foundry workers (Chap V)

{1v)  dust surveys 1n three foundries (Chaps VII and VIII)

{v)  descriptions of foundry processes in general (Chip II)

(1) descriptions of the methods of investigation (Chap IIT)

3 The in the chest hs were classified for statistical

. W e A e 0 a7 g te

P B

Statistical Analy ses

4 Statistically 1t was shown that there 15 a greater risk of the occurrence of
severe X ray abnormalities 1n steel foundry workers with the exception of
Tabourers than 1n those who work i 1ron or mixed 1ron and steel foundries
{Chap IV)

5 As regards the occupational groups 1t was demonstrated that workers
1 steel fetthng shops are liable to develop more severe X ray abnormalities
than workers 1n any other foundry occupation (Chap IV)

6 In general it was shown that in mouldmg and fettling shop occupations
X ray classtfication 1s related to the type of exposure (Chap IV)

7 - “ -~
simila
each
the st
moul o
Taboursrs  (Chap 1V}

The foliowing significant observed/expected ratios for X ray Group 1{ shows
the relative hability of workers in the occupations nimed to develop early
Xray m those for which data were avatlable "

265

.
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Occupation e | vt | R
Moulders ¢t Stect 4816 29
Moulding shop labourers ete Muxed 82433 25
Knock-out men etc Steel 60428 21
Pattern shop workers Mixed —75=29 —26
Maintenance workers Steel —47+2) —22

The first 3 groups shiow a gher ncidence of early reticulation whereas the
last 2 (with ratios less than 100) show a lower mcidence than the aggregate
experic N ~ -4 g 1Y)

- B . T 4 ek e
showe:
occupational subdivisions were studied a
the subdwvisions and the main groups ¢

{Chap 1V)
foll 2 observed/expected rattos were obtained for X-ray
Groups I and IV combeaed
Typeof Deviation of Deviation ~
Ocrapation exposie | rato  ferm 300 | standard error
Fettlers Steel ! 2 102
Welders ete Steel 261 31 85
Mixed occupations 1n fettling shop Steel 17935 51
Muxed occupations 1n moulding shop Iron 55225 —22
Moulders etc Tron —3I6=15 215
Corestiop workers Mixed —T77 .34 ~23
Coreshop workers. Iron —100£42 —24
Pattern shop workers Mixed —-100+35 ~28
Mantenance workers Mixed —89:+35 ~27
Iron —100£:40 —25

Marmntenance workers

groups of
workers .
concerned )
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9 No useful correlation was found between exercise tolerance tests (which
estimated the cardsac response to effort) and abnormal X ray appearances
(Chap IV)

10 It was found that vital capacity 1s more closely related to age than to
length of exposure to foundry work

1 Ae aem w1 a kan dama Fomn o oma o aan

showed reticulation or nodulation was less likely to have had an attack of
poeumona than another who showed less severe changes (Chap IV) Studies
of the pathology of foundry workers lungs suggested that pneumona 1s not
the most common mmmediate cause of death amongst them (Chap V) As
regards pleurisy our figures suggested that the trends are 1n contrast with those
of pneumonia but the datt are too scanty to enable valid conclusions to be
drawn  (Chap IV)

12 Symptoms and Physical Signs (Chap IV}

() No clear relationshup exssted between the symptom of cough and the
X ray appearances of foundry workers chests

(1) Expectoration was usually though not necessanly assoctated with cough
The colour of the sputum was related to the colour of the dust nhaled
Iron-contaming phagocytes were found in the sputa of certain types of
foundry workers who inhale iron dust In some workers with stderosis
tron contamng phagocytes were pot fouad

()  The meidence of dyspnoea was higher 1n fettling shop workers than
other groups This was probably related to the higher mcidence of
silicosis amongst them

(%) Men who had an X ray picture of reticulation were not usually disabled
\11_1‘?ugh 2 imall proportion of them had some degree of disablement

- v P R R R -

hadn a  oally kot

() The symptom of dyspnoea was not a reliable guide to the presence or
absence of silicosis 1n 1ts early stages
(1) Chest which d with age also d with
increasing fibrosis of the lung
(v} A man can have an X ray picture of early or definute retsiculation and
yet present no abnormal physical signs on physical examination
vy ™ e i
. '
1 ! [l
' RN ' y
reticylation nodulation or early massuve shadows

13 Pathology (Chap ¥)
v -
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by the inhalation of muxed dusts contaming free silica and other dusts
such as iron oxide which tends to retard the development of classical

silicosts

@)  The most common complication of silicosts and mixed dust pneumo-
contosis was tubercul Othercompl, h (bullous
and focal), b hat and

- P . A wAn wd A alvaratann the

On the whole the lungs of moulders tended to contam more st dlu
less 1ron than those of fettlers

@)

Pprenmocomos:s

14 Records of lung disease  (Chap VI)
Analysis of the records of the Silicosis Medical Board and the Factory
Tt e lnc ) hag been found

. and grinders,.

15 Silicosts

stylene) who

+ rimanion
knock-out

15 Environmental
0}  Adust survey with the thermal p of the mamn op pro~
ceeding m an iron foundry showed air borne dust clond concentrations
varying between 270 and 2,800 mineral dust particles per ¢c , with medm;_

dust cloud particle sizes between 025: and 08z Modification of
foundry processes and attention to dust preventive measures redu 4

the dust counts to a range of 83-385 particles per cc, with a marke
Imcrease 1n the median sizes of the dust clouds remamning  The great
d with the interp an of thermal
nrecipitator and similar dust samples 1aken 1n 1ron (and steel) fonndnes

£ wf e va oot thys field
he 1ron foundry
12 of the workers
wp VID

() ™ ¢ ectwanons i a steel foundry wilt we v E{fi?nzatgrcm%
The
Senal
were
COUNS WILIe U vo s ions 10 sucs 4 mmally

\
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PO UL Y SO EPTE YN N

Festling work with pneumatic chisels (greatest risk}

Roughimg out, wheelabrator and portable gnnder work (a1} much the

same risk}

Swing frame gunding work (fow nsk)  (Chap VIiY)
A note s added with photographs of the dust clouds, of the results of &
senes of Owen's dust couater samples taken 1n steel foundry M A
marked difference existed between the concentrations of duost particles
10 the movlding and fetthing shops  Clinical and X-ray exaannations of
the workers in the two shops showed differences in the meidence of lung
diseases, roughly pooding with the
(Chap VIII)

16 Sand or Shotblasters {(Chaps 1, IV,V VL, I1X and X))

o
&t
{w)

)

There s a risk of sthcosts andfor tuberculosss to blasters of 1ron and
steel castings whether the abrasive used 15 sand or shot

Statistical an;ﬂgsls shows that the tish 15 tather ess 1n the blasting of
1ron €astings than of steel cashings

Cases of sificosss, though fewer i number, continue to ocour amongst
sand ot shatblasters i spite of strmgent regujations requinng dust
control measures

Tu 21 sand or shotblasters the average age at death was 489 years,
the avesage exposure bewng 13 years {shortest 3 years, longest 20} years)

17, Fettlers of Sceel Castings  {(Chaps 1, [V, ¥, Vi IX and X)
©

ay
L)

)
«)

W)

Fettlers of steel castings are exposed to 4 serous nsk of siticosts, often
accompanied by tuberculosis  This has been shown on statistical, chmeal
and pathological evidence
Welt marked X ray reteulation appears after about 10 years exposure
and nodulanion after 15 years A diagnosss of silicosss can be made 1
the stage of retrculation when chinical evidence of disability 1s also present,
In a series of 21 deaths from sihicosts in steel fettiers the average age at
death was 53 4 years and the average dusation of employment was 28 6
years (Shortest J0 years longest 44 years)
Fettling with the pneumatic tool apprars to be the most dangerous
method  Hand fetthog (with hammer and chisel) is much Jess dangerous
There has been a steep increase in the number of cases of silicosis and
tubercutosts m steel {ettlers since 1931 and the increase.1s continmng.
The main reasons for the increase are {1} that the dust from the
process g5 not vontcolled, (27 that the preumatic tool has replaced the
hand hammer and chise! and {3) that the output of steel castings 13
nereasing
Grnders of steel castings are not exposed to such a severe nisk of silicusis
s stee] fettiers becanse most grinding processes have, by regulation, to
done under exhaust ventilation

18 Fettlers of Jron Cavtines (Chaps 1, 1V, }, VI, IX and X}

o3

Iran fettlers are exposed to the mhalation of dust which 1 some cases
can cause typical sihicosss but more ofien produces a modified sthicoss
or & mixed dust preumoconosis



270 SUMMARY AND CONCLUS{ONS

(1}  The pneumocontosis or modified silicosis of 1701
n fettlers may be accom
panied by tuberculosts or pneumonia, either of which
be the ymmedrate cause of death Fach conditiens may
(n}  The d of the p and therr ding X ra
shadows 15 lower 1n 1ron fettlers than 1t 15 1n stee;l;::nlers In spite o)("
the lower incidence of lung disease 1n mron fettlers the nsk should be
recognised
(1v)  There are three probable reasons why the ncidence of X ray abnor
maltties and fibrosis of the lung 1s higher amongst workers in steel than
n 1ron fetthing shops
(@) The melting pomnt of steel 1s higher than that of 1ron (1550°~
Annsm o P I R N

castings
{b) The burnt on” sand 1s difficult 10 remove and paeumatic tools
ST

(©) -
mOTe 1ree SliLd {S1Uy) LA IUOWUY 1uy 1 unt vass 50 =
moulding sand contans up to 997 of free silica whereas 1ron

moulding sands rarely have more than 809 and usually have
less
19 Steel Moulders (Chaps 1,1V, V, VI, 1X and X)
N 1a =2 avmnoad tatha nhalat an af dnste whrch after a period

(ORI - :

(u)  If the moulding mixture used contains stlica flour there 1s a greater 15k
of the moulders developing silicosts ind 3 such cases were found 10
the present inqury

(u) Statistical analysis shows that the percentage incidence of X-ray
abnormalities ts greater amongst moulders 1n stee] works than m 1ron
or muxed iron and steel foundrres Thrs result 1s at varance with the
detatled information about 1ndividual cases known to the Factory
Department and the Silicosis Medical Board  More cases of silicosis
have been recorded 1n 1ron than in steel moulders

20 Iron Moulders (Chaps I, IV, V, VI, VI, IX and X)

0] Iron moulders develop well marked silicosis and mixed dust pouemo-
€oniosis

[ - T+ L fena o afcliea marting nowders has been maioly

ulders Butat s

- knock-out might

(u) Statistical analysis m the general mvestigatton wa not reveal a high
wn danre of X rav abnormalities amongst iron moulders

(4]
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2t Furnace Men (Chaps 1,1V, 1X and X)

{)  Furnace workets, including casters, ladlemen, pourers cupola attiendants
and annealers, develop afier some years abnormal X ray appearances
due to the mhalation of dust

()  The abnarmal changes are more pronounced m steel furnacemen than
those 10 iron or mixed wwon and steel foundries

() It1s probable that most of the abnormat X-vay changes are due to sider
o315 {2 bemgn poeumoconioss) but 1he possiality of mixed dust pneumo
€oniosts or even si1cos1s cannot be ruled out

22 Knock out men, Sendmixers ond Crane drners (Chaps IV and [X)

@  Io common with most other workers in steel foundries knock-out men
saadmizers and ctane drrvers show a higher incidence of Xeray abnor
malities than the comparable group i iron or muxed tron and steel
foundries

() ‘The incidence of severe X ray abnormalities 1n the whole group 1s not
fugh but the presence of mitder degrees of abnormality mdicates easly
silicos:s or mixed dust preumoconests

tm)  Men exposed to the mhalanion of dust from the knock-out areliable 1o
‘gon‘ltacl silicosts but 1ot to the same extent or as raprdly as blasters and

ettlers

(v} The evidence as to the nsk of silicosis and mixed dust pneumaconiosis
0 sandmixers 15 based solely on the results of X ray examnations

() The risk to crane drrvers 15 apparently greater m the fetthog shop than
1418 1n the moulding shop  In this group 1t 1s possible that some of the
abnarmal X tay shadows are caused by sidergsis

23 Moulding shop labourers (Chaps IV and IX)
1) Mouldmg shop labourers, shngers, truck dnvers and mtemal dispatch
men develop X-ray ab due to dust 1ok
{1} The incidence ss significantly bigh for early reticulatson (If) tm mxed
svon and steed foundries in this group  For the severer forms of X-ray
b and nod ) the incrd 1s low 1 all

three exposuire groups
{m)  Definste siticosts has not been found 1n any man with 2 clear occupational
Iistory of having been only a moulding shop Iabourer
) Tt1s possible that the abnormal X.ray changes found mught represent
the early stages of silicosis, nuxed dust pneurnoconiosis or siderow:ss,
but we have no pathological evidence to support or disprove the theoty
W'li Welders (Chaps 1,1V, V, V1, [X and X)

25 Coremahers and Coseshop Workers  (Chaps ¥, ¥, VI, {X and X}
Coremakers and workers 1n the coteshop are exposed to 2 mimmal nsk of
stheosis and mixed dust preumocomsosss  But if siica parting powders are
used an the cores, the nisk witl be much the same as tn rron moulders

26 Pattern Shop Workers (Chaps I¥, IX and X}

Pattern shop workers show mudd X ray evidence of dust inhalation but ther
Tiealth 1s affected very little and without pathological evidence 1t 1s not. possible
10 be certain about the cause of the X ray shadows
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27, Maintenance and other workers (Chaps IV and 1X)

develop silicosis and one such case was found 1n our senes

28, Furnace Bricklayers and Dismantlers. (Chaps. I, VI and IX)
“This group 1s exposed to a defimte nsk of sitheosss.

29. Young Foundry Workers (Chaps IV and IX)
Even after short exposures to foundry conditions young workers develop a
high 1ncidence of mild X-ray abnormalities The probable reasons for thus
finding are discussed.

30 Tuberculosts {Chap IX)
Amongst 2,767 male foundry wotkers there were 10 cases (Oﬁélpc‘r cent) «z{

31 Cancer {Chap 1) et < *'ings we found 3 cases
Yt survey we found no

32. Preventne measures are discussed  (Chap, IX)
33 Representamve case lustories of won and steel foundry workers are des~
cribed 1n detail and llustrated with X-ray photographs  (Chap. X)
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Glossary

It has been suggested that a short glossary of foundry and techn:cal
terms will be helpful to the general reader Statistical terms are not
included n the glossary because most of them are explamed in the text
Definitions of some of the commoner medical terms are given

Acid Melung Processes The meltung of steelin furnaces hned with siliceous materials

Basic Meltmg Processes  The melting of steel in a furnace kined with a basic material
(usuafly dotormite)

Bnder Any substance which holds sand particles together so that they can be
moulded into and retain any given shape, e g clay binder, ofl binder,
syothetic resia

Blast An arr jet blown mto a cupola or converter (q v)

Blasting The cleamng of castings by propelling sand or grit aganst them by means
of a water or compressed air jet, or by a steam jet or by a wheel

— cabinet  An enclosed cabmet 1 which blasting 1s done, the operator re-
maimng outside

— chamber  An enclosed chamber n which blasting 15 done by an operator

side
Bond See binder
Brushing  Cleanmng of castings with a wire brush
Casting The process of pouring molten metal into a mould (verb) The cooled

and sohdified metal taken from a mould (noun)

Chamotre A refractory material consisung of calcmed aluminous fireclay

Clupping ~ ‘The cleaming of castings by means of a chisel, erther hand or pneuma-
tically operated

Clay Grade Dust Samples Samples of dust separated from bulk dust samples by
elutriation and whose constituent particles are not larger than 10 m
dameter

Closing The fitting together of the vanous parts of a mould before casting

Collagen Fibre (Path) Thus 1s a stout connective tissue fibre staming yetlow with

Wlver smpregnation methods  Cf Reticulin fibre

Converter A pear-shaped vessel supported on trunmons i which molten 1ron 1s
converted nto steel by blowing air through, or on to it
Bessemer ——— A converter in which air 15 wntroduced through
holes in the bottom

Tropenas ——— A converter in which the blast of air 1s introduced
through holes 1n the side

Cope The top part of a moulding box
Core Sand rammed into the shape of the 1nterior of a casting

— bindirs  Compounds such as oif used to make the core sand grains adhere
Cupola A shaft furnace in which coke, hmestone and iron are placed The furnace

ss fitted with tuyeres through which air for combustion 1s supplied
under pressure  The coke burns to melt the ron, whilst the lime forms
the basts of a slag which removes impurities
Drag The bottom part of a moulding box
Dressing A term which includes all processes used m the cleaning of a castng
after the knock-out (g v)  Also called fettling
277
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Dust Reticula ~ . -

15 suggested as an alternative

Dysproca  Shortness of breath

Easing The breaking down of cores after casting to allow the cooling metal to
contract freely and $o to avoud cracking of the casting

Elutrsation A meshod of separsteng dust suspended m & furd 1nto 1ts cormporseat
Size ranges by carrying upwards 1n a fluid stream those particles which
are too small to settle against the chosen velocity of the flurd

Emphysema Drstension of the arr cells of the lungs

Fetthing See Dressing

Gates Passges m the sand mould through which the molten metal runs mto
the mould cavity

Gravimctric Samphng Methods Methods devised for removing sufficient air borne
dust from known volumes of working atmospheres by suitable filters
(eg a bed of salicylic acrd crystals or an electrostatic precipitator) to
enable the dust caught o be weighed on & {mucro )} balance and the
mass of dust per untt volume of air calculated

Green Sand  Sand contaming about 5 per cent moisture

— mould  Mould made of green sand into which the metal 1s cast without

drying the sand

Grinding The removal of surface tmperfections from a castng by pressing 1t
agawnst a revolving abrasive wheel

Hjdroblast A chamber in which sand 1s removed from castings by projecting against
them a stream of high pressure water and sand

Knock out The process of removing the mould and core sands and the casting from
the meuldmg box

Ladle A steel contamer lined with refractory matertal and used to transport
molten metal

Loam A strong sand muxture which often contamns fireclay or ganuster

Micron () A convensent unit for measuring the sizes of particles 1 dust clouds of
fine powders 1 1s a thousandth of a millunetre or a twenty five
thousandth of an inch

Mixed Dust F (See Dust R

Molochite A refractory materal consisting of vitrified china clay

Mould The impression 1n the rammed sand mto which molten metal 1s poured
The term 1s also used to describe the box and the sand together

A portable box containng a fire with a forced draught, used to dry

— dricr
big moulds
— pamts  Fiely divided refractory materials suspended 1 a flxd and panted
on to the mould surface
.

Moulding  The process of making moulds
— benck The bench onp which small moulds are made
— box The box 1n which the sand 1 rammed and the metat subsequently
cast
— machine A machine for makng moulds
Puts 10 2 moulding floor 1n which heavy moulds are made

—pit
— sands  Sthca sands with binding agents used for making moulds
Mucking-out  The rough removal of sand adhering to a casting  Sometimes called

stnpping  or * rough fettling *



GLUSSARY 279
dadulation {. ,x -rny) A pattern seen i X-rav films of the chest, consistiag of ngmerous
nded shadaws or nodules ysually about 5 mm n drameter
Oil Send Saml bonded with o and used for making cores

Open Heorth Furnace A steel makng furnace with an open hearth and reg:nemuxs
to preheat air and pas for combuson  May be acid of basic

Owen's Jet Dust Sarrpler  An msirument for 1sking quek nearly snstantancous

Farting Sand Sdnd without 2 bondm, agent used 1o place bemween two tayers of
J sand so thar they will not adbere and can be separated at 2
lam suse
~powder A powder used in the same way as p:mmg sand and also sprimiled
on pattems to prevent adhesion of the sand
Pattern A wooden of metal replica of a vasung and reund which sand 1s rammed
to tmpart to 1t the deswed shape
Prewmpcomos = Th w3 shortened foem of the arto naltarme o v wnfas

made up of reticulin and collagen (q v}
Ponring Introducing moiten metal wto a mould  See Teerming and Casting

Refraceary  High melting pont matenal m which molten metd can be contained
(eg suica sand gamster stthmamste zircop etc )

Reticnhn Fibre  (Path)  This 15 a fine connectne tissue fibre staimng black with
siver smpregnation methods It may develop nto ¢ollagen (g v )
Rencuwlanan (X ray) A term which means a netwark  used to desenibe a paltern
of shadows seen 1n X ray films of the chest  See aiso dust relicalation,
a term used w pathology
Fusers Columps of molten metal risiag from A castmg which provide a reservorr
of molten metal 1o feed mto the casung while 1t cobirats on cooling.
The term also refers to the ODemngs through she sand atould made to
contatn the columas of mata}
Rumbler A eylindrical rotating box it which tiht castings are cleanred by friction
of the castirigs agasnst #ach other when the box ts rotated

Sand ngh sijica refractory wsed for making moulds

Backing Inferior Gualsty sand used for the back o{ the mould
and whieh does not come it contact with the molten metal

m\rm lh;n;: Ds,?:,: rcnotgpasmg & mould which has been dried before
whieh E;Tm Do S Bor b e maane A movid

shnger A machine uscd w pmp:x a stream of
patiera to form a mould sand around a

Shorblasting The clegning of castings by propellng a strea
T {See Dhastuns) 23 pelkng m of metal shot agawst
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Sidero Silcosts duve to the mnhalabion of a muxture of oy and
0 s f a mixture of won
Siderosis re -

Stlica, amorphous  Non-crystalline forms of sihica, such as kieselguhr
Silica Flour  Free sihica (Si0,) or quartz which has been ground 1nto a fine powder
Stlica, free. Silcon diovide, S10, not chemically combied with anything else
Common forms are guartz, fiint, sand rock crystal, chert diatomite,
chalcedony, et
Silica hard free: Many but not all compounds of stlicon can be separated from
quartz by treatment with fluoboric actd Quartz and all the silicon
compounds that are not removed by flucbonc acid are known as
“ hard free sihica
Sthea total The sum of free silica and combined silica, the latter term denoung
stlsca which 1s chemically combined with other elements n the various
siliceous matertals, as 1n silicates
Stlicosis A form of fibrogs of the lungs due to the inhalatton of the dust of free
silica {$103) characterised by the presence of whorled nodules 1n the
lupg tissue and by nodular (and sometimes reticular) shadows on the
X ray film of the chest
Stheo Tuberculosss  (Path)  This 1s a form of stlicosis accompanied by tuberculosis
m which the lesion consists of muxed nodules of both tuberculous and
sihicotic elements
Sillimanite A refractory material composed of alummum sificate
Sut Grade Dust Samples Samples of dust separafed from bulk dust samples by
elutnation, and whose constituent particles hie between 10 and 1004
1y diameter
Skin Dried Moyld A mould made of green sand, the surface of which has been dred
before introducing the molten metal
- - YL 2 Madinde ©nathadaoree of S nino produced on a fltermg
antities of the working
of the amount of art

Stripping See Muching out

Teemng Pouring molten metal nto a mould

Thermal Precipitator  The standard British instrument for Jong pertod sampling of
ay borne dust clouds, the dust parucles being precipitated on to thin
microscopic cover glasses which can subsequently be exammed ;mder

Tropenas Comerter  Sce Converter

Tuyeres  Pipes through which air1s ntroduced mto a furnace or converter

Wheel Abradny  Blastmg (a v ) in which the abrasive 15 propelled by the centrifugal
acuon of a wheel

X rav Diffrac

€ & memmt AF Y ravenf

Zircon A refractory material composed of ztrcomum silicate
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PLATE |

Chap V.

Chest Radiograph—Steel Fertler  Case 11

Cuarse nodulatin and massn shadows upper tho thirds both lungs
Clear areas lowur thirds suggesting prosence of emphyscma
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Chest Radiograph—Steel Tertler  Case 13 Chap \ 19940
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PLATE 11l

Same case as Plate It Frdm tahen 29846

Show ng cxtnsion of massive shadows cavitat n rglt upjer but
no dfinite (v d ne 1 uavitaton on kft
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PLATE \
Chest Radiograph—Stec] Fetiler Case 19 Chap V 5245
Fine generahsed reuculo nodulatt o with conglomerate shad ws 1n

fight mudzon. and both supra dasiculae regons A fuw us Tl
nodules in both upp t lateraf areas
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Same case as Dlate VI

C ntarprn atuad { ghtmdzn ho ngn dularshd






PLATE YIII

Chest Radiograph—Steel Moulder Casc 2 Chap X

Som. inrease of hinear shadowing but the pcture 1s within nocmal
hmits






PLATE XVI1

( hest Radiograph—Steet Mculder Case 6 Clap »

S ghtre cula on



PLATL XVIIT

Chest Rod opraph—Steel Moulder Gase 7 Chap X

W U marked ret cula on
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Chest Radiograph—Steel Moulder Casc 9 Chap \

Lung Stlds normal except tor  huncy tmbing | e haltes
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pPLATE AXI
L hest Rxdmzraph—\'trl Moulder Case 10 Chap \

R uls nboth lung hields



PLATE XX11
Chest Radiograph—Steel Furnaceman. Case 11 Chap X

Ret culat on both lung fi Ids
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PIATE NXI
Chest Rad graph Steel Moulder  Case 10
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PLATE \XIII
Chest Shng m M Shop. Case 12
Chap X
3 Hatd Th

Retiulation—calified nodular vpac tics






Chest Radiograph—SI nger jn Moul
Chap X
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Ch ¢ Rad opraph Steel Futtler €ase 19 Chap N
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PLATE XN\IN

Chest Radiographb—Steel Fettler  Case IR Chap X
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hest Rad ogeaph—Sreel Feutler  Case 19 Chap \
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PLATE XXX\I
Chest Radiograph—Stee! Fettler Case 20 Chap X

Reticulo nodulation both lung helds nodulation beme seen in upper
lateral zones
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hest Radiograph~—Stecl Fentler  Case 23 Chap \
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PLATL \\AV

Chest Radiograph—Steel Fettler Case 23 Chap %

odulans 1 over | wir two thurds of both lung fclds 2 emphysema
at bases  ap ces char
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PIATE X\AVI
Welder in Stcel Fetl ng Shop
Ciwp X
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PLATE X\XIX
Chest Radiograph—Iron Moulder
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Case 28 Chap \

For fuller desct pton

see text
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PLATE \LI
Chest Radiograph—Grinder of Iron Castings Casc 30
Chap

Ret culo ncdulation both [ung ficlds



PLATE RLH
Chest Radiograph—Iron I'ételer Case 31 Chap X

Tne gen mls d rtwulaton b th lung filds s 1 ndulat 0 on
yoe r tateral ares
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PLATE \LII1
Chest Radiagraph—Iron Fettfer Case 32 Chap Y

Ret ulo nodula  n bo h lung fiel ts
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Che t Rad ograph Crinder and Tedler of lron (3 ©F
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PLATE XLV

Chest Radiograph--Barreller of Iron Castings Casc 34
Chap X

Generalised reticulo-nodulat on  dens  root shadows
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PrANE NIV

Chest Rad ograph—Gr nder of Tron Cast ngs Case 36
Cl

Il defin ¢ n dula n v both lung fields opac v rght sub
L oularara qu ocarTh
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Chest Rad ograph Crinder of Iro  Castngs Case 37
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PLATF XLIX

Chest Radiograph—Grinder of Iron Castings Case 38
Chap X

Generalised reteulo nodylation
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Case 39 AN
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PLATF I1
Chust Radiozraph—Iron Moulder Case 4o Chap X.
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