








HEALTH AND ENVIRONMENTAL CONDITIONS IN THE IRON FOUNDRY 139
TABLE 8

X-RAY SURVEY OF WORKERS AT BUTTERLEY
FOUNDRY

Total number examined= 60. Average age 29 years.
Part One. Showing number examined in different age groups.*

Total
under 21-30 31-40 41-50 51-60 60 Total showing

Age 20 -plus dust
changes

x
Fettlers . - 2 1 2 - - 5 2

x

xx x xx x x
Moulders .. 2 12 4 3 5 5 31 8

x

x x x
Others .. .. 1 4 7 3 7 2 24 3

Total number
examined . . 3 18 12 8 12 7 60 -

Total number
showing dust
changes in age
groups .. - 3 3 4 2 1 - 13

TABLE 9

X-RAY SURVEY OF WORKERS AT BUTTERLEY
FOUNDRY

Total number examined= 60. Average age= 29 years.
Part Two. Showing length of exposure to dust.*

Length of ex- under 3-5 6-10 11-15 15-20 21-25 26&30 over
posure. 2 yrs. 30

Fettlers .. - 1 - - - x2x - -

x x x x x xx xx
Moulders .. 1 6 6 2 3 4 1 10

Others .. .. x xx
1 5 9 4 3 - -

Total number
showing dust
changes ac-
cording to
length of ex-
posure to dust I 1 3 1 1 4 - 2

Total number
examined .. 2 12 17 6 3 9 1 10

Skin Affections
Most of the skin cases were of the septic type,

usually the result of mild staphylococcal infection,
and the only inference which may be drawn from
them is that probably the fine dust makes its way

through a break in the continuity of the skin rather
easily and carries the common bacteria with it.

Although no cases occurred in the period under
review there is nevertheless a real risk of occupa-

tional dermatitis in foundry work. This generally

shows itself in the form of the skin irritation seen

in many other industries. In our experience derma-
titis occurs most commonly amongst core makers
in whom the irritation appears to be due to the oil
used in the core sand, but other workers in the
foundry are not immune and may be affected by
sand alone. Another type of dermatitis is occa-

sionally seen similar to that occurring in the coal
miner and affecting the axillae and groins and

* x indicates a worker showing dust changes in the lung on x-ray

examination.

other parts of the body where much friction and
sweating take place. This is in effect an intertrigo.

Rheumatic Disease
Until the causes of rheumatism are more definitely

established it is not possible to give exact reasons
for the high incidence of rheumatic disease in
foundrymen; all that can be said is that the disease
is very prevalent amongst workers exposed to
sudden changes of temperature and strains on the
muscles from heavy occupations.

Exposure to heat does not cause as much trouble
as might be expected. Heat cramps are uncommon
but not unknown; vague muscular pains may be
due to salt depletion but Fantus' test for chlorides
(War Office, 1943) in the urine gives an easy means
of determining whether a fall below the dangerous
excretion level of 3 g. in the twenty-four hours has
taken place.

Accidents
It has already been seen that the Foundries had

fewer accidents and much less lost time due to this
cause than the Constructional Department. The
accidents in the Foundries were not on the whole
of a serious nature and surprisingly few burns
caused trouble. Indeed, burns are much less
common in foundry practice than might have been
anticipated.

PREVENTIVE MEASURES
Pre-employment Examination

In view of the relatively high risk of disease
occurring in the foundryman, a complete physical
examination, including x-ray of the chest, should be
carried out on all those entering the industry
(Lancet, 1938, 2, 629).
A history of respiratory disease is important, and

taken in conjunction with x-ray findings may be
enough to exclude an applicant from foundry work.
Even in the absence of an anomalous x-ray one
would hesitate to allow a person with a history of
recurrent bronchitis to work in the foundry. X-ray
evidence of tuberculosis, either active or quiescent,
or of fibrosis of the lungs, is an absolute bar to
foundry work. Those with infected tonsils or
rhinitis, either hypertrophic or atrophic, do not as
a rule do well in foundry work as they are liable to
exacerbations of tonsillitis or rhinitis, often asso-
ciated with sinusitis. They are better out of the
foundry, but it is permissible to give them a trial.
Workers with perforated ear drums should be

rejected, both on account of the risk of exacerbation
of otitis media and also because they do not stand
up well to the noisy conditions of machine moulding.
People with previous history of skin disease or with
actual dermatitis should be excluded, as also should
those with very dry skins or those who tend to
sweat unduly.
The value of the pre-employment examination

cannot be rated too highly; it is of far more import-
ance than any subsequent examination, for if it is
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carried out conscientiously the greater number of
those who are likely to break down under foundry
conditions can be excluded. This is not to say that
periodic examinations are not required, for it is
agreed that they are desirable under any circum-
stances. Time does not allow of the periodic
examination of employees in a large organization
as frequently as one would wish, but we are aiming
at a quarterly check on young persons up to 18 years
of age with annual x-ray, and an examination,
including x-ray, at five-year intervals for the older
workers. Admittedly this is not ideal, but it should
be sufficient to serve as a check on the dust hazard.

Building a New Foundry
Modern methods of construction and ventilation

can greatly improve the conditions of the foundry.
Noise and vibration can be reduced enormously,
and a less vitiated atmosphere obtained. Proper
cloak-room and washing facilities, including bathing
facilities, are important and should receive as high
a priority in consideration as the production part of
the foundry.

The Existing Foundry
In the already existing foundry, as in other shops,

the attention of the management should be directed
to defects in lighting and ventilation; but heating,
floors, and house-keeping are most difficult prob-
lems. In winter weather the shop is liable to be
cold in the morning before casting begins and it is
difficult to see how this can be overcome without
an air conditioning system.

Concrete floors are desirable as they are com-
paratively easy to keep clean, but they are satis-
factory only in the case of the mechanized unit
where pouring takes place at a definite point and
there is no great risk of spilling metal on to the
floor with fragmentation of the concrete. It is
quite otherwise, however, in the foundry dealing
with large castings or where pouring is done with
the boxes on the floor, although concrete walk-ways
may be possible. Good house-keeping is easier
where there is a concrete floor but is by no means
so easy in the foundry as in some other shops.

Baths
It has been shown that rheumatism takes a high

place amongst the hazards of the foundry, and
Osgood (1932) after emphasizing the importarnce of
proper environmental conditions both at work and
away from it in the prevention of this disease,
stresses the necessity for providing shower baths at
work. The provision of baths is no less necessary
in order to reduce the high incidence of skin con-
ditions, and there is no doubt that changing rooms
and shower baths on the principle of pit-head baths
are urgently needed in the foundry industry. Baths
are not sufficient in themselves and frequent change
and washing of working clothes are required in
order to control skin conditions.

Bathing facilities will not only improve the health

of the worker in the foundry in an overt manner,
but also indirectly by enabling him to pass to and
from his work as clean as any of his companions in
less dirty trades and by so doing increase his self-
respect. Drinking water should be provided at
suitable points and is best supplied by bubbler
fountains. Salt tablets should be available if neces-
sary for those exposed to excessive heat so that the
risk of heat cramps may be minimized.

Protective Equipment
Hand leathers should be supplied to those

handling rough castings, and all foundry workers
should wear properly protected boots. Leather
spats or spat leathers with strap fastenings should
also be used to protect against splashes of molten
metal. Aprons should be of asbestos or of material
rendered fireproof by chemical means.
A proper eye-protective appliance must, of course,

be provided for those exposed to the glare of
furnaces and molten metal, and grinders require
goggles to prevent injury to the eyes from flying
particles of metal and dust. Respirators are also
needed for grinders, and they should also be worn
by those engaged on dusty processes which cannot
be kept properly under control such as the repair
of cupola linings.

Dust
The main specific health risk of the iron foundry

is the inhalation of free silica, and the substitution
of an innocuous material for a harmful one is the
best way in which to deal with any hazard. The
use of olivine which is a mineral composed of
magnesium and ferrous orthosilicate (MgFe2SiO4)
and which recent work (King and Rogers, 1945) has
shown to have no fibrosis-forming effect on the
lungs, has been suggested (Goldschmidt, 1938) as a
praSticable substitute for the sand used for the
body of the moulds. Whether this substance
proves to be technically satisfactory remains to be
seen, but there is no possible justification for the
use of a silica parting powder when equally effective
non-siliceous powders are available; and this is
largely true also of silica paint. As long as a sand
containing free silica is in use in the foundry, dust
control will remain vital, the principal danger points
being the knock-out, stripping, fettling and grinding
operations, including rumbling and blasting by
means of wheelabrator, sand-blasting or other
methods.
The regulations regarding sand-blasting render

the process reasonably safe and the enclosed types
of wheelabrator or rumbler with exhaust extraction
are also satisfactory, provided that the extraction
system works efficiently. Grinding carried out in
accordance with the regulations also meets the case,
but the knock-out and fettling operations are not
governed by regulations and require special con-
sideration. In the case of the knock-out the diffi-
culty can be largely overcome by drawing the dust
downwards through the grating by artificial means
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(see fig. 10) while the fettling of small castings can
be done in a similar manner on a mild steel bench
constructed on the grating principle and fitted with
an exhaust system.
The larger casting presents special difficulties

although a pneumatic chisel fitted with a small hood
and flexible duct has been tried with encouraging
results. Tests made in the United States of America
suggest that there is no risk of inhalation of dust in
the operation of hydro-blasting, and in a foundry in
this country where the plant is in use the atmosphere
certainly seemed very clear. Meanwhile the fettler
carrying out this kind of work should wear suitable
protective clothing (see fig. 13).
Although the greater amount of dust and fume in

the atmosphere of the mechanized foundry can be
kept under control by suitable methods of exhaust
ventilation, installation of the hydro-blast system
of cleaning castings should be carefully considered
in all large foundries. Increased mechanization also
has the merit that it reduces the amount of weight
lifting, for in far too many foundries weights greatly
in excess of the generally accepted standards are
lifted all day and every day.
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Summary
A brief description is given of modern ironfounding

methods.
Environmental studies were carried out in two

foundries employing over 200 workers. These studies
included a survey of ventilation and heating, and the
dust hazard.
To assess the dust hazard in a foundry knowledge is

required of (a) the dust concentration in the work atmo-
sphere, (b) the duration of work spells, (c) the chemical
composition of inhaled dust, and (d) its particle-size
frequency.

In this survey it is shown that fettlers of medium and
large castings have the dustiest occupation in the
foundry. Chemical analysis shows that the dust here
consists largely of silica particles. In the foundries
under consideration it is estimated that the silica hazard
of the fettler of large castings is fifty times that of a
worker in the general body of the foundry; medium

fettling represents a nine times greater hazard; and
pneumatic mould-filling and shaking-out no more than
five times.
Workers in the core shop are exposed to a minimal

dust hazard because of the nature of the material used.
Routine control of atmospheric pollution in a foundry

is essential. The simplest way of doing this is by mass
concentration estimations of airbome dust at breathing
height.

Sickness and accident rates among the foundry
workers were compared with those in another depart-
ment (constructional).
The number of cases of respiratory disease in the

foundries was less, although the average number of days
lost per case was higher. Sixty foundrymen had chest
x-ray examination. While 21 per cent. of these showed
some evidence of ' dust change' in the lung (40 per cent.
of fettlers being affected), no case of silicosis was found,
even in its early stages.

Affections of the skin were greater in the 200 foundry
than in the constructional department, most of them
being mild staphylococcal infections. Dermatitis in the
foundry occurs most commonly among core-makers.
The incidence of rheumatic disease was greater among

the foundrymen than among the workers in the con-
structional department. No definite reasons can be
given for this.
Among foundrymen heat cramps are uncommon but

not unknown.
Accidents causing injury were fewer and caused much

less lost time in the foundries. Burns are less common
in foundry practice than was anticipated.

Preventive measures against accident and ill-health
are (a) pre-employment medical examination, including
chest x-ray; (b) improvement of ventilation by modern
construction methods; (c) proper cloak-room, washing
and bathing facilities; (d) attention to floors; (e) b-y
adequate protective equipment for the individual worker;
and (f) prevention of fumes and dust by alteration in
materials where possible, by increasing mechanized
methods of production, e.g. introducing the hydro-blast
system, and by good general house-keeping.
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