
PROCEEDINGS OF THE ASSOCIATION OF INDUSTRIAL
MEDICAL OFFICERS

The Fifty-Sixth (Annual Provincial) Meeting of the
Association was held at Cardiff, by invitation of the
South Wales and West Group, from June 27 to July 1,
1949. Members and wives were accommodated in
Aberdare Hall, the University Students' Hostel, and were
welcomed by the Lord Mayor of Cardiff.

Dr. Geoffrey Hodgson, dermatologist to the United
Cardiff Hospitals, spoke on some aspects of skin diseases
in coal miners, and Mr. A. 0. Parker, Lecturer in
Orthopedic Surgery, Welsh National School of Medicine,
on aspects of rehabilitation.

In the afternoon Mr. A. Hudson, Divisional Dust
Suppression Supervisor and Safety Engineer, S.W.
Division, National Coal Board, read a paper on
" Engineering aspects of dust suppression." He said
that the South Western Division of the National Coal
Board comprised the coalfields of South Wales, Forest
of Dean, Somerset, and Bristol, but only the first-
mentioned has so far produced a dust problem of any
magnitude. The seams in the other fields were for the
most part naturally wet and relatively non-dusty.
The active part of the South Wales Coalfield (excluding

the Pembrokeshire section, which was now defunct) was,
in plan and contour of the seams, very similar to a kidney
bowl; the coals outcropped at the surface round the
edge of the field. All depths from zero to about 1,000
yards and all gradients from almost vertical to horizontal
were encountered; all ranks of coal from anthracite
with volatiles as low as 5 per cent., to highly bituminous
coals with volatiles as high as 35 per cent., existed in the
field; the variety of physical conditions present, coupled
with a complete range of working methods, provided an
ideal field for the study of pneumoconiosis.
A range of mineral constituents was to be found in all

ranks of coals in this and other ccalfields, and the rate of
incidence of pneumoconiosis could be equally high with
different ranks of coal. High concentration of fine dust
below 5 microns breathed over prolonged periods had
been established as a causatory factor in pneumoconiosis,
and obviously if concentrations were reduced and main-
tained below the danger level then the disease could not
arise, and any other concomitant was automatically
eliminated. Undoubtedly, however, more work would
be done on mineral constituents which might ultimately
be revealing.
The size distribution of dust particles varied little, and

could for the time being be ignored. The immediate
problem for the engineer, therefore, was to suppress the
dust in order to keep concentrations below the presently
accepted hazard limits. Controllable factors that funda-
mentally affected the density of dust clouds on any given

working face were (a) man-density (number of coal-pro-
ducers per given length), (b) the total length of face per
ventilation circuit at this man-density (obviously the
longer the face and the more coal-producers the thicker is
the dust cloud at the outbye end of the face), (c) the
velocity of the ventilation (above the optimum value more
dust is whipped up into suspension and below the opti-
mum the dust cloud tends to " hang"), and (d) the dust
suppression measures adopted. The first three con-
cerned planning and layout.of faces.
With regard to (d), the early attempts at dust suppres-

sion were all directed against silica dust, and therefore in
coalmining were chiefly operative in hard-ground heading
work, and largely followed the South African lead.
Wet-boring and spraying the rock face before firing, and
the loose heap after firing, were the usual means of
restricting the dust cloud, but experiments were also
done on dry dust traps, various forms of mist projectors,
respirators, etc. The first power-operated drills were
introduced in America about 1850; these were of the
piston type with the drill steel reciprocating by being
directly coupled to the piston rod. About the turn of
the century Leyner introduced his pneumatic hammer
drill, and a few years later added an internal feed of water
through the drill steel. It was not until the 1914-18 war,
however, that the internal-feed wet boring machine began
to be used on any scale in coalmining in this country,
although water application when drilling in ganister rock
had been obligatory by regulations introduced in 1913
under the 1911 Coal Mines Act.
Mr. Hudson said that rapid strides were now being

made in wet boring, both in the use of the internal feed
machine and of the external flush-head attachment, a
cylindrical water seal placed round the shank of the drill
to form a means of conducting water from the external
supply through an annular space between rubber seals to
a hole in the drill steel, whence the water passed through
a central hole in steel to the point of application of the
drilling bit. Similar water arrangements were now
adapted to rotary drilling machines, and altogether about
two-thirds of the machines, rotary and percussive com-
bined, were so equipped in the South-Western Division.

Sprays in various forms were first applied to open-face
work about 1941 ; in addition they were used to suppress
dust wherever coal was dropped from one level to a
lower level, say at transfer points on conveyors and at
loading points where conveyors delivered to trams.
They were also used for wetting loaded trams before
transport to the pit, at tram tipplers on the surface, and
for wetting underground roadways to consolidate dust
on the floors.
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Although sprays served a very useful purpose, yet they
did not thoroughly wet the dust in situ, and the men did
not use them as diligently and often as they should.
Experiments were therefore first made about 1941-42
to wet the dust in the slip planes before extracting the
coal. Holes were bored into the solid coal ; a double
tube was inserted with an expanding rubber seal at the
end between the fixed outer and movable inner tubes.
Water was then passed under pressure through the inner
tube to the confined end of the hole beyond the seal.
The water was thus in contact with the slip planes inter-
secting the hole, and seeped along the planes, thoroughly
wetting the dust in situ. This "infusion " method was
widely used today and was most favoured where the
nature of the seam, roof, and floor or geological con-
ditions would allow its use.
Wet machine cutting of the coal was another popular

means of dust suppression. Several methods were
employed, but that most often used was to pass water
at about 50 lb. pressure through pipes along the top of
the machine via a control valve at the operator's end to a
nozzle directed on to the ingoing side of the revolving
cutter chain. The method was generally effective for
seams up to 3 ft. thick, but for thicker seams both wet
cutting and infusion or sprays or other means was fre-
quently required. About 90 per cent. of the coal-cutters
in the Division were now operating with water or in
naturally wet conditions.

In the actual working of the coal, either after machine
cutting or on hand-got faces, pneumatic picks were
widely used,ànd these were real dust producers. During
the past few years strenuous efforts had been made to
apply water to the picks, and it had proved a very difficult
matter to devise satisfactory models. Some success was
now being achieved, and several makes of pick were
using various methods of internal and external water
sprays directed round the point of application of the pick
steels. Normal pit water often contained much small
solid matter, and effective filtering methods were essential
to ensure freedom from blockage in the fine orifices
necessarily employed in the picks. If picks got out of
order or became excessively leaky the collier would
quickly discard the water operation, semi-seriously con-
tending that he would sooner suffer pneumoconiosis,
which is compensatable, than rheumatism, which is not..
Five per cent. of the 5,400 picks in use in the Division
were now equipped to operate wet, but it was hoped to
increase this percentage greatly during the next twelve
months.

In addition to the above measures applied on the faces
and in headings, some sixteen miles of roadway floors
had been consolidated by means of CaCl2 and wetting
agent treatment; there were many more miles wetted by
ordinary spraying. However, there were over 2,000
miles of roadway in the Division. The aim was to wet
the dust in situ, at the faces, and to stop it from rising into
the air current. It was far easier to keep the dust out
of suspension than to suppress it once it had become
airborne.

Since silicosis became certifiable in 1929 and pneumo-
coniosis in 1943 there had been some 24,000 cases
certified, but apart from the new cases inevitably arising
from the wider terms of certification under the Industrial
Injuries (Prescribed Diseases) Regulations, 1948, the
numbers were declining, and it was hoped that the pro-
digious efforts being made would show results in the
succeeding years.

After Mr. Hudson's talk, the film " It Can be Done"
illustrated methods of attack on the dust problem.

Mr. C. G. Warner, Divisional Dust Suppression

Scientist, described difficulties arising from the fact that
a coal pit was not a static unit. The working places were
continually on the move, and so fixed devices for exhaust
ventilation were not readily usable. The quantity of dust
produced varied considerably, and the method of
sampling had to be related to the very variable con-
ditions being assessed. If a particular operation pro-
duced an excessive level of airborne dust, then it had to
be given extra consideration.
The frequency of pulsation in the density of the air-

borne cloud in mines could be rapid. The concentration
might vary from minute to minute. The type of sampling
instrument used should therefore have some regard to the
changing environment, and a number of samples should
be taken.
A talk entitled "The Pathology of Pneumoconiosis"

was given by Professor J. Gough, Professor of Pathology,
Welsh National School of Medicine. Professor J. Gough
demonstrated sections of lungs prepared by the method
which he and Mr. J.E. Wentworth had devised. These
sections were in their natural colour. Some, mounted
on paper, were exhibited by transmitted light on x-ray
viewing screens. The sections showed the difference in
the anatomical characteristics of various forms of
pneumoconiosis and demonstrated clearly the con-
dition of focal emphysema. The latter was a character-
istic finding in relation to pneumoconiotic lesions, and
appeared to be more severe around coal nodules than
around silicotic nodules of the classical type. Side by
side with the large sections were the corresponding
radiographs taken during life. This comparative study
had shown that slight degrees of pneumoconiosis in
coal-workers might not be detectable by radiography,
but with more severe degrees there was, in a majority of
cases, correlation between the number of opacities in the
radiographs and the number of coal nodules in the lungs
Focal emphysema on the other hand could not be
diagnosed consistently by radiology, although a net
pattern was sometimes seen.

Other specimens in the demonstration were large
sections similar to those described above, but mounted
in fluid and exhibited in reflected light to show such
features as caseation, pneumonia, and neoplasms.

In his address to the Association Professor Gough
outlined the pathology of coal-workers' pneumoconiosis,
and stressed that the disease in coal miners was identical
with that in coal trimmers who load coal into ships.
The common hazard in these two occupations is the dust
of commercial coal. The resulting lesion, the coal
nodule, is less dense and less sharply defined than the
silicotic nodule. Disability may occur as a result of the
focal emphysema which develops in relation to the
nodules. A further and more serious cause of disability
and death in coal workers is the development of massive
fibrosis. This occurs most frequently in the upper parts
of the lungs in situations where chronic pulmonary
tuberculosis is usually found. In about 40 per cent. of
cases of massive fibrosis in coal workers, tubercle bacilli
were demonstrated in autopsy material by animal
inoculation or culture. Massive fibrosis appeared to be
due to the combined action of dust and infection.

In conclusion, Professor Gough showed illustrations of
more recently recognized forms of pneumoconiosis,
including examples due to graphite, talc, and beryllium.

Dr. C. M. Fletcher, Director of the Pneumoconiosis
Research Unit of the Medical Research Council, gave a
talk stressing the seriousness of the problem of coal-
miners' pneumoconiosis in South Wales, where nearly
20,000 men had been certified under the Workmen's
Compensation Act between 1931 and 1948. The
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Pneumoconiosis Research Unit had been set up in
1945 to study all reasearch aspects of the problem.
Dr. Fletcher briefly mentioned some of the early studies
of the Unit concerned with the resettlement of disabled
miners, of which he had given an account to the Asso-
ciation eighteen months earlier. He then gave the
present views of the Unit on the nature of this disease.
There appeared to be two disease processes concerned
with coalminers' pneumoconiosis. The first, called
4"simple pneumoconiosis," was due to the simple
accumulation of dust in deposits in the lung. It was
characterized radiologically by generalized minute
opacities, and might be associated pathologically with
focal emphysema. This condition was apparently non-
progressive so far as its radiological severity was con-
cerned after dust exposure had ceased. The second
disease process, called " progressive massive fibrosis"
was probably due to the superimposition of tuberculous
infection in a lung already sufficiently affected by simple
pneumoconiosis. It was characterized radiologically by
localized opacities which tended to grow and coalesce
(regardless of further dust exposure) to form large
massive shadows, and pathologically by areas of dense
coal-impregnated fibrous tissue. The tuberculous infec-
tion was greatly modified by the dust, and a positive
sputum was found in less than 5 per cent. of cases.
The combination of progressive massive fibrosis

and simple pneumoconiosis was called " complicated
pneumoconiosis ", and it was this condition which was
the chief cause of severe disability and death. It
appeared that progressive massive fibrosis developed
only when a relatively advanced stage of simple pneumo-
coniosis had already been reached. It was therefore
suggested that its development could be prevented by
the removal of coal miners from further exposure to dust
before they had developed advanced simple pneumo-
coniosis. This could only be done by means ofperiodical
examination of all coal miners, since simple pneumo-
coniosis in its early stages was nearly always asympto-
matic.
Members of the Association were taken to the Unit's

Ward and Laboratories in Llandough Hospital.
The following demonstrations had been arranged.

1. Cases Undergoing Rehabilitation and Treatment.-
The value of rest and anti-spasmodics in the more
advanced cases and the value of encouragement and
exercises in the earlier cases was stressed. A common
and characteristic symptom of the later stages of profuse
black sputum which is associated with cavitation of
massive shadows was demonstrated.

2. Radiographs of Coalminers' Pneumoconiosis.-
A series was on view, illustrating the radiographic
classification at present in use in the Unit and the
" standard " films which are used to achieve consistent
diagnosis. Examples of simple and complicated pneu-
moconiosis, and serial radiographs indicating the pro-
gression in these conditions were also shown.

3. Physiological Assessment of Respiratory Disability.
Two types of tests were illustrated. The first was a
simple standard exercise test during which the patient's
volume of ventilation per minute was measured. This
was related to the maxigium breathing capacity (the
highest rate of ventilation which a patient is able to
achieve voluntarily), which was measured by a spirometer
with electrical recording. Two more elaborate tests
were also shown ; in one the total lung volume and its
sub-divisions were measured, and in the other the respira-
tory efficiency, using a mixture of helium and carbon
monoxide in air. The rate of up-take of these two gases
into the lungs was measured continuously during quiet
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breathing. The efficiency of respiration was estimated
by comparing the rates of absorption of the two gases,
since helium is not absorbed into the blood stream
whereas carbon monoxide is absorbed and-retained in
the body.

4. Relationship between Environmental Condition and-
Disease Incidence.-Some graphs were shown illustrating
the relationship between the incidence of pneumo-
coniosis in various pits expressed as the " attack rate "
(the number of men who have worked not more than ten
years at the coal face who show signs ofa simple pneumo-
coniosis), and the dust concentration in the environment.
Some results were also shown of an investigation into
errors in the taking of medical histories.

Dr. T. G. Faulkner Hudson, Group Medical Officer,
Imperial Smelting Corporation, read a paper entitled
" Metal-Fume Fever". Dr. Faulkner Hudson said that
although this complaint apparently caused no permanent
damage to health, it was extremely uncomfortable and
could lead to much loss in working efficiency through
short-term absence. The metal concerned was usually,
but not always, zinc. Sufferers developed fever, rigors,
and back and limb pains, with leucocytosis, the onset
being usually four to six hours after breathing metallic
dust. Partial and occasionally complete immunity have
been seen.
Two groups ofmen exposed to zinc oxide in moderately

heavy atmospheric concentrations were reviewed; in
both groups atmospheric zinc oxide was 35 mg. per cubic
metre or greater. No metal-fume fever had been seen in
the group exposed to the heavier concentrations, where
particles inhaled were spherical in shape and relatively
cool. In the second group the particles were freshly
generated, and needle-shaped, and in both cases 90 per
cent. of the particles were under IV. in size.
The significance of these findings was discussed, and

the method employed in improving plant ventilation and
eliminating the complaint was described.
An exhibition of protective clothing and safety

appliances, lent by I.C.I. Ltd., was on view during
the meeting.

BIRMINGHAM AND DISTRICT GROUP
Chairman:

Dr. W. Jeaffreson Lloyd,
Messrs. Guest, Keen and Nettlefolds Ltd., Birmingham.

Hon. Secretary:
Dr. J. G. Lawson,

Joseph Lucas Ltd., Birmingham.
On July 8, 1949, the Group saw the colour film,

"Some Foot Faults Related to Form and Function",
made and shown by Mr. W. Sayle-Creer, Orthopvdic
Surgeon to the Royal Salford Hospital.

In his commentary on the film, Mr. Sayle-Creer said:
"Tired, aching feet and legs . . . indicate muscle fatigue:
muscle fatigue is due to muscle overwork. In the
absence of paralysis or disease muscle.overwork may be
due to : (1) simple over-use, (2) unaccustomed exercise,
(3) altered tonus from pain, etc., (4) structural defects
which, by imposing excessive supporting action, reduce
the muscles' reserve of power and lead to rapid fatigue
on slight extra exertion. Deformed feet may give rise to
no symptoms, but many apparently normal feet do. If
we revise our views on the relative importance of the
various structures of the foot, and look for small depar-
tures from normal in this small organ, we soon discover
missed abnormalities which provide the solution of the
puzzle."

 on M
ay 26, 2023 by guest. P

rotected by copyright.
http://oem

.bm
j.com

/
B

r J Ind M
ed: first published as 10.1136/oem

.7.1.61 on 1 January 1950. D
ow

nloaded from
 

http://oem.bmj.com/


64 BRITISH JOURNAL OF

The use of models in the film made it clear that the
metatarsal width determines the stability of the foot and
that an incompetent first metatarsal allowing the foot
to pronate is a common fault. Other common faults
dealt with were a supinated forefoot, squinting knees,
the effect of lordosis, a tight achilles tendon, and toe-
spasm. Prevention of these faults included " not only
supervision of the growing child and its shoes, and the
effects ofmovements and posture of the adult, but also the
-correction of primary structural faults which may lead to
secondary effects."
The majority of the cases responded to simple measures

like chiropody, massage, heat, exercises, surgical altera-
tions to footwear, correction of bad habits, and protec-
tion of the feet by special shoes. " We have to be con-
stantly on the watch," Mr. Sayle-Creer concluded," for
minor degrees of structural defects inside and outside
the foot, so as to prevent fatigue symptoms, loss of
efficiency, and serious secondary conditions."
On July 19 the Group saw a colour film made by

Dr. R. A. Trevethick of United Steel Companies Ltd.,
Sheffield, with the technical assistance of Messrs.
T. J. Smith and Nephew, Ltd., entitled " Industrial
First Aid ". Section One briefly illustrates steel-making
and showed that risks for crush injuries, burns, and
fractures are ever-present. In Section Two the medical
officer is shown training first-aid workers. Section
Three shows the trained first-aid team in action, treating
the injured workman on the spot. The work of the
central surgery is shown in detail.
On July 15 the Group visited the Triplex Safety

Glass factory which, set in ideal surroundings, is
moder'n, clean, and well laid out, with special attention
paid to light and to the upholding of the morale
of the worker. The toughened and laminated glass-
making sections were both seen, and striking demonstra-
tions were given of the power of these forms of glass
to stand up to very great strains and blows.

SCOTTISH GROUP
Chairman:

Dr.- A. F. Campbell,
Helensburgh, Dumbarton.

Hon. Secretary:
Dr. I. M. Richardson,

Stewart and Lloyds, Ltd., Glasgow.
On March 9, 1949, the Scottish Group visited a

tuberculosis clinic of the Western Regional Hospital

INDUSTRIAL MEDICINE

Board, where Dr. Alexander McLean, Chief Supervising
Tuberculosis Physician to the Hospital Board, gave a
review and clinical demonstration on rehabilitation in
respiratory disease.
On April 13 a visit was paid to the Mine Rescue

Station at Coatbridge, where the Superintendent,
Mr. William Withers, gave a talk on the mine rescue
organization in Scotland and North England. The.
Group examined a selection of safety exhibits, and were
conducted round the station and its training establish-
ment. Several demonstrations were given in the use of
rescue and resuscitation apparatus.
On May 11 members, together with students attending

the course for the Diploma in Industrial Health at
Edinburgh University, visited the shale oil refining
plant at Scottish Oils, Pumpherston. Dr. Alexander
Scott gave a lecture demonstration of skin conditions.
associated with the refining of shale oil.
At a special meeting on Aug. 17 Dr. lani M.

Richardson, Medical Officer, Stewarts and Lloyds, Ltd.,
was appointed as representative of the Scottish Group.
on the Council for the year.

YORKSHIRE GROUP

Chairman:
Dr. S. A. Underwood,

Rowntree and Co., Ltd., York.

Hon. Secretary:
Dr. C. Cresdee,

I.C.I. (Dyestuffs) Ltd., Huddersfield.

A meeting of the Group was held in York on June 16,
1949, at the works of Rowntree and Co., Ltd.
Dr. Underwood outlined the history of the medical
department. The medical service, which was initiated
in 1903 under the direction of Dr. Peter McDonald, had
grown steadily, and there were now five State Registered
Nurses working in the department under the supervision
of two whole-time medical officers. There had from the
beginning been a full-time dental officer, and there -were
at present in addition a part-time optician and
chiropodist. The total number of employees was now
about 8,500, of whom about 50 per cent. were women.
New employees were examined and graded according to
their physique, and a selection department under a.
psychologist was in operation.
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