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MINING, SILICOSIS, AND ROCK REMOVAL
Automatic Drifters.-Rock drills of the type

shown in Plate XVIII are available since the war
which are entirely automatic in action. The water
is turned on by the same lever and at the same
instant as the compressed air, and the drill then feeds
itself forward, and controls its own advance accord-
ing to the hardness of the ground. When the drill
has completed its run, a lever is reversed by hand
and the drill retracts itself in readiness for the next
drill steel. The operator is relieved from all heavy
work and vibration. As the drill steel is guided by a
centralizer on starting the hole, it is unnecessary for
a man to be near the face whilst the machine is
working. Such a drill fully vented to avoid air
passing down the steel is virtually free from dust
danger. Improvements in mounting these drills
have been made to reduce and simplify labour.

Long Piston Hammer Drills.-In the latest form
of hand-held drills a longer form of piston rod is
being used which reduces the quantity of air which
can escape to the vicinity of the chuck. This throws
less duty on the venting ports and is an added
factor of safety.

Blast-Hole Drilling.-In recent years a form of
rotary drilling has been adopted in mines with large
ore bodies which makes use of a light type of
diamond prospecting drill. A small tube tipped
with a diamond-studded crown is pressed into the
rock whilst being rotated by an air operated motor.
The tube extends rearwardly through the air motor
part of the machine and to this end a water connexion
is made. The water passes down the tube, cooling
the cutting edge and allaying all dust. It is impos-
sible for compressed air to gain access to the tube,
and thus the formation of bubbles containing dry
dust is prevented. This method of drilling is
confined for economic reasons at present to holes of
25 feet in depth and more, owing to the relative slow
rate of drilling speed. It is the safest form of drilling
so far introduced for the avoidance of dust formation
and it may be available later for wider use.

Foam and Wetting Agents.-The South African
Report (1937) states that the results of tests with
foam instead of water were entirely disappointing,
but a more encouraging trial was reported in the
'Colliery Guardian,' April 12, 1946:

'In the Kent coalfield, with the exception of one
colliery, problems of dust suppression have the added
urgency of a high and increasing rate of pneumono-
coniosis incidence. At Chislet Colliery, where the work
submitted in the present paper has been carried out,
there is a good deal of hard and highly siliceous rock,
containing up to 80 per cent. of free silica, which no
doubt accounts for most, if not all, of the respiratory

disease encountered; but a study of the percentage inci-
dence among various grades of underground workers
suggests that coal dust cannot entirely be exculpated. For
that reason, although rock dust suppression has received
priority, coal dust suppression has also received close
attention in investigations at Chislet.
The addition of foaming agents to drilling water, with

the twofold object of increasing the dust suppression
efficiency of wet drilling and reducing the quantity of
water required, was widely experimented with some ten
years ago. It was discarded in most mining districts on
account of difficulties experienced.

It was brought to the Colliery Company's notice early
in 1946 that, arising from the use offoam on a tremendous
scale for war-time fire fighting, an entirely new system of
foam production has been devised in which water and
reagent are fed to the mixing tube under constant head,
with consequent elimination of the difficulties mentioned
above.

Initial tests of foam drilling were made in a bed of
hard sandstone rock in an old airway approximately
7j by 6 ft., carrying ventilating current of less than 90 ft./
min. The ventilation conditions were thus comparable
with those obtaining in a fast heading with auxiliary
ventilation. Dust estimation in this and all subsequent
drilling tests was by konimeter.

It was clear from the results obtained that the quantity
of dust escaping to the general body of the air was
negligibly small, but it was observed that, at fairly regular
15 to 20 sec. intervals, a large bubble of air escaped from
the foam, and as each bubble burst a momentary haze
was seen. On examination with the konimeter the haze
was found to consist of a high concentration of extremely
fine dust particles.

It was found that when foam was passed through the
drilling equipment with the drill itself not in motion, a
perfectly uniform stream was obtained, free from
interruption of the kind described above, suggesting that
the bubbles might be due to compressed air leaking past
the piston, penetrating through the chuck and into the
flush head.

In order to test this conclusion a new 'silver bullet'
machine was taken into use. A vented front cover was
fitted in order to prevent leakage through the cylinder
building up pressure inside the chuck (Plate XXVI).
This assembly was completely successful. Consistency of
foam remained unaltered with the machine out of or in
operation, and dust-containing bubbles were not formed.
During a full-scale practical trial in a cross-measure

drift, 510 7-ft. holes were put in with foam without
experiencing any trouble from the foam unit or
accessories.'

Tungsten Carbide Bits.-A hard metal edge is
now available for tipping drill steels. The edge
remains sharp for at least fifty times longer than
with ordinary steel, and thus the rock is chipped
rather than crushed. The percentage of the finest
and most dangerous dust is less. It is claimed by
some investigators that the percentage of dust under
five microns in diameter is reduced. Confirmation
of this point has still to be made by prolonged trials
under exact control conditions. The development
is worthy of study from this angle. Parallel holes
can be drilled with long steels, so reducing the time
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factor and the size and weight of drill needed and
thus the labour involved. The development will
have, in the near future, a very far-reaching effect on
all rock-drilling operations. In Plate XXXII a
chisel-type bit and a cross bit are shown. The
tungsten carbide tip is brazed into a steel body,
which in turn is secured to a drill rod of the required
length by a tapered insert.

Dust Eductor.-Yet another new development
which has distinct possibilities is still in the experi-
mental stage. This is the extraction of the dust
created during drilling, through the hollow steel
normally used for passing water to the cutting edge.
The eductor system was developed for the Royal

Engineers before the war to remove spoil from saps
in trench warfare in a silent manner. In the final
development small stones, gravel, earth, and sand
were educted over 1,000 feet in length to varying
heights, and the system was officially adopted. In
the present application the coarse dust can be
removed by a cyclonic separator and the finest and
most dangerous dust transmitted to a safe place for
disposal. Under this system no water is required
near the working face and thus working conditions
can be dry and free from damp.

Wetherili Dust-Allaying Projector.-In 1935
Major A. Hibbert, D.S.O., M.C., and Mr. Charles
Wetherill of the Millom and Askam Hematite Iron
Co. Ltd., began experiments to allay the dust
created by blasting by means of a fog projected
into the face being blasted. Water by itself was
first tried, but it was found to be useless as it satur-
ated the air and held the dust particles floating,
which only settled as the water evaporated. Some-
thing clearly was required to brake down the

surface tension of the water. After trying various
agents, castor-oil was found to answer the purpose
most effectively. The form of spray as now de-
veloped is shown in Plate XXXIII. Air is supplied
to the castor-oil filled line oiler at the ordinary
rock drill mains' pressure of 80 lb. per sq. in. It is
recommended that the water pressure should be
about the same and is normally connected to the
mine water service. Adjustments can be made to
suit varying pressures. The method of using the
spray is to set it up about 30 feet from the face to be
blasted; the spray having previously been set to
give the necessary fine fog, and the adjustments
locked. In cases where electric detonation is used
the spray is allowed to operate for three or four
minutes before the charge is fired, but where fuse is
used they are lit and the miners turn on the spray
in passing same on their way out.
One outfit is sufficient for a drive of about 7 ft.

by 7 ft. After being in operation for 10 minutes
the air is usually free of dust and fumes, and miners
can resume operations.
To take a specific case, Florence Mines use these

sprays regularly and men restart work at the end of
10 minutes after a blast; without sprays, as much
as 40 minutes is taken before men can return, and
even then the end is not in comfortable working
conditions.

Aluminium Prophylaxis.-It has been observed
that certain substances reduce the solubility of
silica. Of these substances finely powdered alu-
minium has proved to be one of the most effective,
and Gardner and others (1944) has shown that it is an
effective prophylactic in animals. The treatment is
now in widespread use in Canada where it originated,
in the United States, Australia, and elsewhere. It will

PLATE XXXVI.-Diagram of floor of McIntyre change-house showing the
arrangements made for aluminium prophylaxis.

28

 group.bmj.com on February 14, 2012 - Published by oem.bmj.comDownloaded from 

http://oem.bmj.com/
http://group.bmj.com/


MINING, SILICOSIS, AND ROCK REMOVAL
be many years before its value in human silicosis can
be assessed ; and it is probable that the engineering
developments discussed in this paper are likely to
play a much greater part in the suppression of that
disease. Nevertheless it is worth recording the
technical method of applying this treatment that has
been adopted, a full account of which has been given
by Jacob (1946). The powder is dispersed into the
change room when the men are getting ready to go
underground, the room being as airtight as possible.
The opening and closing of doors and entry of
draughts are avoided, as the suspension of the
powder is thereby dissipated. The powder used is
99 per cent. metallic aluminium. For dispersal an
ejector operated (Plate XXXIV) by clean, dry,
compressed air is used with an air pressure in the
pipe line of 100 lb. per sq. inch, the air being turned
on quickly and left full on for one minute. A quick-
opening tap is used, only one ejector being turned
on at one time to avoid loss of particles by im-
pingement (Plate XXXV). The dispersal is com-
pleted before the men enter the room, since there is
danger from a blast of powder in the eyes. The
amount of powder used is 1 g. for each 1,000 cu. ft.
of room content based on a ten-minute exposure.
If the exposure is twenty minutes the quantity is
halved. After the last man has left, the room is
cleared by ventilation to avoid the powder blacken-
ing the walls. The layout of the McIntyre change-
house is shown in Plate XXXVI.

Recommendations
1. The elimination of all dry drilling where dust is

permitted to enter the atmosphere.
2. The venting of all drills to prevent air passing

down the steel.

3. The elimination of all separate water taps and
cocks near the drills so that water must pass down
the hollow steel immediately the drill begins work
by single lever control.

4. A highly efficient system of ventilation.
5. The lining of all underground passage-ways by

cement sprayed from the cement gun.
6. Bright illumination of all working places and

passage-ways by electricity.
7. Compulsory use of gloves by all underground

workers.
8. Periodic medical examination of all men

working underground.
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